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February 16, 2019
Welcome to Cabrillo National Monument's Reference Manual, often times referred
to as "the e-binder".

So what is it and why should you care?
•
•
•
•
•
•

It is a reference guide to all parts of the park that you can use on your own time.
It is a compendium of useful facts and pictures to help you answer visitors’
questions.
It is a single source where you can find high-level and accurate information you
should know to be the best interpreter you can be.
It is a place where you can quickly go to find an answer, or spend hours learning
about a specific topic.
It provides highlights of all park attributes, themes, services, and opportunities.
It is a work in progress, as each year it is improved based on your evaluations and
inputs, rigorous committee review, and new information about the park.

It is not a training manual, but rather a companion document to formal, informal, and onthe-job training.

Where did the contents come from?
Multiple sources! The articles are from many respected people and websites, including:
The National Park Service, Cabrillo National Monument, CNM Journal, continuing
education lectures, TPERP conferences, staff members, VIPs, and community sources
such as NOAA, Monterey Bay Aquarium, and the Maritime Museum.
Please note: While we do our best to verify web links to other websites, some links may
become outdated or non-operational over time. If you find any problems, please contact
one of the members of the e-binder team.

How to access it
https://CNMVIPVoice.org/reference/
The e-binder is accessible in two ways: online, or you can download the PDF to your
computer or mobile device. The online version is available from the VIP Voice website
under the reference section. Simply click on the area that you are interested in, or use the
search feature to find the information of interest.
The downloadable version of the e-binder is also accessible from the VIP Voice under the
Reference section. There are two available versions: a high-resolution and a low
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resolution. Choose the appropriate version for your computer or mobile device.
2019 Reference Manual (e-binder) – This is a 1,500 page comprehensive collection of
all things Cabrillo National Monument and is a tremendous resource to use. While the
downloadable PDF works fine on computers, unfortunately we have learned that the
larger, high-resolution file causes Safari and Chrome to crash on iPhones and iPads when
downloading, so we’ve created a low-resolution file if you want to add it to your mobile
device.

How to use it

Simply scroll through the Table of Contents at the beginning of the document and click
on a subject. Depending on your reading device, such as iPad, Apple Computer, etc., you
can also access the table of contents from a side window.
If you have any problems using the e-binder, contact the Ebinder Committee.
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Comments about the Cabrillo National Monument
Reference Manual (e-binder)
What are others saying about it?
“I just had a look today, and man! What a wonderful, exhaustive resource it is! It's
wonderful that the park has this! Bryce Canyon never had anything like this, to my
knowledge…..This makes me even more excited to learn about the park!.....Thanks to all
those that put the effort into this!”
Kasaundra Packer
“I really love the e-binder. It is a wealth of information in one place, easy to use, and you
can spend as little or as much time as you want with it. I am continually going back to it
to refresh my memory, or look for answers to new questions….I can’t imagine not having
it as my main resource. ….The longer I’m at Cabrillo, the more I go back to deepen and
expand my knowledge….I truly appreciate the efforts taken to make it happen.
Charlie Lawrence
“Thank you very very much for your efforts on behalf of our beloved park and its
volunteers. Especially on the e-binder and in your presentations during the seminars! I
really appreciate it. The e-binder is easy to move around in and has lots of good
information”
Don Vaughn
Love it and find it very useful.....Like the comprehensive info and easy to use
organization with "bookmarks." Especially helpful are the parts used directly in TPERP
work (from natural history to checklist and radio protocol).
Mark Stephens
First, I must say WOW and CONGRATULATIONS and EXPERTLY DONE ...! I am
very impressed with the (e-) binder and with the work that has obviously gone into it.
Andrea K. N. Compton, Chief, Natural Resource Science, July 24, 2007
It occurs to me that the ebinder is becoming such a useful collection of information that
pieces of it may be used for other purposes. Other VIPs and interns, new employees that
need to learn more about Cabrillo, perhaps?
Dr. Benjamin Pister, Ph.D., Marine Biologist, March 13, 2009
What wonderful effort!
Dr. Benjamin Pister, Ph.D., Chief of Natural & Cultural Resources Management and
Science, April 4, 2012
You are doing great things!!!!
Kaye London, Biological Technician, May 14, 2012
Thanks for your effort here. I think this is a real valuable asset to the park. It'll remain a
priority for our division to continue to develop...this document.
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Dr. Keith Lombardo Ph.D., Biologist, August 7, 2012
Creating a Cabrillo National Monument Reference manual is no small effort and
consistently Beth and her team of scribes put out a new revision every year, now that is
impressive. I look forward to see what new information has been added each year. My
hat goes off to you and your team.
Randal Rand, Chairman CNMC, January 2016
"This is an AMAZING resource! Truly, it is like an encyclopedia for the park. If you
want to know more than the basics, you can dig deeper with this reference manual and
explore your interests in greater detail. It really captures the institutional knowledge of
various fields from both current and past park experts. Take advantage of all of this
information, gathered for ease of use, in one place. One of the best parts of this job is
learning something new every single day and this reference manual is a great way to do
it!" - Bonnie Phillips, USPR - TPERP Coordinator, January 17, 2016
"The e-binder is a wonderful reference tool for those of us who work at the tidepool
education table. Visitors often ask in-depth questions or seek additional information
about a critter or plant they have seen. Inevitably we are asked questions for which we
don't have easy or complete answers, and we are able to refer to the e-binder for the
information we need. The e-binder is like having an entire park library within easy reach.
For me personally, knowing that I can refer to the manual gives me confidence in
speaking about the park. Instead of relying on my not-always-perfect memory, I know I
can always 'look it up'!" Becky Wieder, VIP, January 17, 2016
What a wonderful resource for all VIPs--new or continuing--the ebinder has been. The
new guide (VOG) will be of great value for quick reference. Congratulations to everyone
who has been a part of either or both publications!
Gail Geddis, Volunteer Navigation Committee (VNC) Chair, January 17, 2016
As a newcomer to the Park, the e-binder is an essential "go to" tool that contains
detailed information of ALL THINGS CABRILLO.
Cabrillo's greatest asset is the volunteers, thank you for your dedication and diligence in
producing such a valuable timeless piece.
Gerrie Trussell, Executive Director CNMF, January 18, 2016
"This is certainly an asset to the park and an invaluable resource to current and future
generations; it represents the true spirit and dedication of VIPs"
Tavio Del Rio, January 24, 2016

5

Version Description Document
2019 Revisions
Section 1 National Park Service
Section 2 Cabrillo National Monument
Cabrillo National Monument
Park Staff Organization Chart (updated)
CNM Partnerships (updated)
CNM Facts and Figures (updated)
Visitor Center
History of the Visitor Center Buildings (updated)
Section 3 Safety
Section 4 Being A Volunteer in Parks (VIP)
VIP Expectations (updated)
Volunteer Opportunities Poster (updated)
Volunteer Opportunities (updated)
Volunteer Descriptions (updated)
Radio Protocol (updated)
Section 5 Interpretation/Living History
Section 6 Cultural Resources and History
Life and Times of Juan Rodriguez Cabrillo
Cabrillo’s Nationality (deleted)
The San Salvador (updated)
Does Size Matter? (new)
What Was Juan Rodriguez Cabrillo’s Ship San Miguel? (new)
The Lighthouses of Point Loma
A Resurrection of the Contemplation of H-L 330 (updated)
Open Tower Day Training (new)
What Color is the Lighthouse? (new)
Military History of the Area
Military History Structures Map (new)
Bunker Standard Operating Procedures (updated)
Section 7 Natural Resources
CNM Geology Guide (new)
Section 8 The Environment
Garbage Patch (updated)
Section 9 Websites, Apps and Books
Helpful Websites (updated)

6

Table of Contents
Cabrillo National Monument Reference Manual (e-binder)
Section 1 – National Park Service
The 1916 Organic Act.....................................16
The National Park System: Caring for the American Legacy.17
NPS Core Values..........................................19
NPS Frequently Asked Questions...........................20
Call to Action Report....................................21
NPS Centennial...........................................22
Section 2 – Cabrillo National Monument
Cabrillo National Monument
A Summary of the Cabrillo National Monument Foundation
Document And Long-Range Interpretive Plan................30
CNM History..............................................36
CNM General Information..................................39
CNM Quick Reference Guide................................40
CNM Frequently Asked Questions...........................48
CNM State of the Park Report.............................54
Aerial Map of Point Loma.................................62
CNM Map..................................................63
Park Staff Organization Chart............................65
CNM Partnerships.........................................66
Community Outreach.......................................72
Visitor Center
Visitor Center Information...............................74
History of the Visitor Center Buildings..................77
Standard Operating Procedures...........................100
CNM Website
CNM Website.............................................103
Park Trails
Bayside Trail...........................................105
Coastal Trail...........................................109
Park Programs and Events
Calendar of Events......................................116
Junior Ranger Program...................................117
Section 3 – Safety
General Park Safety.....................................119
Section 4 - Being a Volunteer In Parks (VIP)

7

Letter From the Superintendent to Volunteers............126
Hartzog Award...........................................127
Volunteer Orientation Guide Summary.....................128
VIP Expectations and Support............................129
What Is The Volunteer Navigation Committee and Why Should
You Care................................................130
VNC Charter.............................................131
Volunteer Code of Conduct...............................136
VIP Expectations........................................139
Volunteer Opportunities Poster..........................145
Volunteer Opportunities.................................146
Individual Volunteer Position Descriptions .............150
List of Self Training Opportunities.....................174
Volgistics..............................................176
VIP Voice Blog..........................................177
Read These Books........................................178
Radio Procedures........................................180
Section 5 – Interpretation / Living History
VIP Interpretation for Park Visitors
About Interpretation....................................184
Informal Visitor Contacts...............................185
About Eppley............................................207
The Interpretive Equation...............................208
Making Connections......................................209
Applying Tenets.........................................211
Visitor Contact Rules: The Big Ten......................212
Visitor Contact Tips....................................213
Personal Performance Tips...............................214
Spanish Phrases.........................................215
Learning Assumptions....................................217
Working As A Living History VIP
Living History Policies and Guidelines..................219
Section 6 – Cultural Resources and History
The Kumeyaay Nation
History of the Kumeyaay at Cabrillo.....................239
The Kumeyaay Garden.....................................240
Heritage of the Kumeyaay People.........................253
Life and Times of Juan Rodriguez Cabrillo
About Juan Rodriguez Cabrillo...........................258
Juan Rodriguez Cabrillo, Citizen of Guatemala and Native of
Palma del Rio: New Sources from the Sixteenth Century...262
Were There Horses On Juan Rodriguez Cabrillo's 1542
Expedition? ............................................281
The San Salvador........................................284

8

Facts About San Salvador Cannons........................286
Life in 1542............................................293
Status in Spanish Guatemala in 1542.....................324
What Is A Lantaka? .....................................328
The Spanish Sailor......................................330
Clothing Of Indian And Mestizo Women Of The “Indian
Conquistadors” .........................................331
Sample of a Corral (16th Century Apartment House in
Seville, Spain) ........................................333
The Reconquista In A Nutshell...........................337
The World As It Relates To Us in 1542...................340
A Quick Way To Interpret The San Salvador...............344
Does Size Matter? ......................................346
What Was Juan Rodriguez Cabrillo’s Ship San Miguel? ....353
Reading List for Interpreters...........................357
The Story of Cabrillo’s Statue..........................358
The Lighthouses of Point Loma
The Lighthouses of CNM..................................363
The Old Point Loma Lighthouse - History.................372
The Old Point Loma Lighthouse - Illuminating the Past...376
An Overview of the Old Point Loma Lighthouse............382
The New Point Loma Lighthouse (Lighthousefriends.com)...406
The New Point Loma Lighthouse (Kim Scanlon) ............410
A Resurrection of the Contemplation of H-L 330..........422
Photographs from the Goulart and Johnson Collections....426
Female Lighthouse Keepers...............................431
Being A Woman in 1887 - Random Observations.............432
Point Loma Lighthouse Quick Facts.......................436
Lighthouse Talking Points...............................439
The Point Loma Lighthouse Elegy.........................441
Open Tower Day Training.................................442
What Color is the Lighthouse? ..........................461
Standard Operating Procedures...........................463
Military History of the Area
Coastal Defense.........................................466
Brief History of Fort Rosecrans.........................470
Fort Rosecrans National Cemetery........................472
Uniforms and Equipment..................................473
Photographic Tour of the Base End Station...............494
Volunteer for 19th Coast Artillery Unit.................509
Military History Structures Map.........................512
Bunker Standard Operating Procedures....................513
Section 7 – Natural Resources
Rocky Intertidal Zone

9

Working In the Tidepools
Welcome to TPERP........................................523
TPERP Position Description..............................524
Why is there a TPERP Program? ..........................525
TPERP Today Article.....................................527
A Day in the Life: What It's Like to Be a TPERP.........530
A Day in the Life: Reflections in the Tidepools.........532
The Contact Station.....................................534
Read These Tidepool Books...............................535
Shift Checklist.........................................537
Tidepool Table Procedures...............................538
Tidepool Safety and Regulations
Tidepool Safety.........................................541
Explanation of Tidepool Rules...........................565
Tidepool Handling Policy................................574
Animal Strandings Policy................................576
Wildlife Policy Explained...............................578
Dead/Injured Birds Reporting Policy.....................580
Job Hazard Recap........................................581
Top 20 "What Would You Do If" Situations................582
Tidepool Ecology
Life Between the Tides..................................584
Defining a Rocky Shore..................................616
Rocky Intertidal Monitoring – 20 Year Report Synopsis –
(Official Report on Status and Trends of Ecological Health
and Human Use, 1990-2010, In Progress) .................619
Status and Trends of Ecological Health and Human Use (15
Year Report 1990-2005) .................................632
Visitor Count Report....................................637
“Imagine Living Happily Under a Rock”...................641
“Aw, It Won't Hurt to Take Just One”....................642
I’m Sorry I Took Some Rocks.............................644
Dos and Don'ts in the Tidepools.........................646
Changing Tides
Tides Explained.........................................649
What Causes Tides.......................................655
NOAA Explanation of Tides...............................666
Fun Tide Activities.....................................685
Tidepool Critters
Life in the Intertidal..................................687
Summer Ocean View Guide.................................689
Intertidal Field Guide..................................691
Common Critters.........................................693
Tidepool Animal Information.............................696

10

Crustaceans
Rock/Shore Crab....................................699
Hermit Crab........................................700
Globose Kelp Crab..................................702
Shield-Backed Kelp Crab............................704
Porcelain Crab.....................................706
Pacific Rock Crab..................................707
Spiny Lobster......................................709
Barnacles..........................................711
Acorn Barnacle.....................................714
Gooseneck Barnacle.................................716
Volcano Barnacle...................................718
Echinoderms
Sea Star Wasting Syndrome..........................721
Bat Star...........................................723
Knobby Star........................................725
Fragile Star.......................................728
Brittle Star.......................................730
Ochre Star.........................................734
Purple Urchin......................................736
Red Urchin.........................................739
Warty Sea Cucumber.................................742
Molluscs
California Sea Hare................................745
Black Sea Hare.....................................747
Nudibranchs........................................749
Keyhole Limpet.....................................757
Owl Limpet.........................................760
Other Limpets......................................768
Strength of Limpet Teeth...........................770
Kellet's Whelk.....................................773
Periwinkles........................................776
Tegula Snails......................................785
Black Tegula Snails................................792
Turban Snails......................................795
Wavy Turban Snail..................................796
Tube Snail.........................................798
Boring Clam........................................800
Jewel Box Clam.....................................810
Chiton.............................................812
Abalone............................................816
California Mussel..................................818
Two-spotted Octopus................................820
Kelp Snail.........................................822
Chestnut Cowry.....................................824
Cnidarians
Solitary Anemone...................................827
Aggregating Anemone................................831

11

Brooding Anemone...................................833
By-The-Wind Sailor.................................835
Fish
Wooly Sculpin......................................838
Opal Eye...........................................840
Blind Goby.........................................842
California Clingfish...............................844
Moray Eel..........................................846
Leopard Sharks.....................................848
Horn Shark.........................................850
Mermaid’s Purse....................................852
Garibaldi..........................................854
Worms
Sand Castle Worm...................................857
Serpulid Worm......................................858
Tidepool Jeopardy.......................................859
Plants and Algae
Tidepool Algae and Plant Life
Marine Algae and Plant Life.............................867
2010 Inventory of Marine Macrophytes....................871
Elkhorn Kelp............................................944
Invasive Algae..........................................953
Common Seaweeds of Cabrillo.............................956
Terrestrial Plants
Plants of CNM...........................................977
Spring Wildflowers of Cabrillo.........................1066
Native Plant Field Guide...............................1068
Native Plants of Cabrillo National Monument............1070
Weed Free .............................................1156
Explanation of Vegetation Map..........................1159
Vegetation Map.........................................1160
Plant Species List.....................................1161

Mammals
Marine Mammals
Marine Mammals at CNM.............................1167
Gray Whales.......................................1187
Whale Watching at CNM.............................1227
NOAA on Taxonomy..................................1231
Marine Mammal Chart...............................1232
Are You As Smart As a Fifth Grader? ..............1233
Marine Mammal Strandings..........................1234
Land Mammals

12

Terrestrial Mammals at CNM........................1238
Land Mammal Species List..........................1265
Reptiles and Amphibians
Reptiles and Amphibians at CNM.........................1268
Herpetology and Invertebrates at CNM...................1278
Reptile Bulletin.......................................1292
Herpetology Field Guide................................1294
Herpetology Survey.....................................1296
Reptiles and Amphibians Species List...................1297
Birds
Birds at CNM...........................................1300
Shore Birds at CNM.....................................1302
Birding Field Guide....................................1308
Shore Birds............................................1309
Brown Pelican..........................................1312
Black Phoebe...........................................1319
California Gnatcatcher.................................1323
Explanation of Bird Census.............................1325
Bird Census Form.......................................1326
Bird Species List......................................1328
Geology
CNM Rocks..............................................1340
Erosion Effects in the Tidepools.......................1354
CNM Tidepools’ Big Rock Has a New Home.................1357
Cross Section of San Diego Geology.....................1360
Geologic Map of CNM....................................1361
Rain Runoff and the Tidepools..........................1362
Trace Fossils of CNM...................................1374
Notes from John Pierce Harris..........................1384
Article from Presentation by Dr. Peter Selkin at 2004 TPERP
Conference.............................................1389
Pages of Stone: Geology of Western National Parks and
Monuments..............................................1393
A Field Guide to Pacific Ocean Sea Level History.......1396
Underfoot in Cabrillo National Monument by Dr. Stephen
Schellenberg...........................................1399
Cabrillo - The Curious Case of the Possibly Purloined
Peripatetic Flying Ammonite............................1435
Our Flying Ammonite....................................1438
Paleontological Report for CNM 2012....................1443
Weed Removal Leads to Discovery of New Fault at CNM....1455
Our Rare Coast: A TPERP’s Special Hike.................1458
CNM Geology Guide......................................1470
Section 8 – The Environment

13

Environmental Factors..................................1473
Climate Change.........................................1476
Climate Literacy.......................................1479
Ocean Literacy.........................................1496
Ocean Acidification....................................1507
Characterizing ocean acidification between Park
Service Networks in the Pacific West Region............1508
Measuring Impacts: Monitoring The Influence Of
Climate Change At Cabrillo National Monument...........1509
Impacts & Action: Interpreting The Influence Of
Climate Change At Cabrillo National Monument...........1512
Garbage Patch..........................................1514
Spirit of Nature.......................................1523
Section 9 - Great Websites, Apps and Books
Helpful Websites.......................................1528
Helpful Apps...........................................1534
Book List..............................................1535

14

Section 1

National Park Service
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The 1916 Organic Act

This Act’s most famous phrase states the National Park Service’s
primary purpose:

“…to conserve the scenery and the natural and historic objects and the
wildlife therein and to provide for the enjoyment of the same in such a
manner and by such means as will leave them unimpaired for the
enjoyment of future generations.”

)
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The National Park System:
Caring for the American Legacy
The National Park Service (NPS) preserves unimpaired the natural and cultural resources and
values of the national park system for the enjoyment, education, and inspiration of this and future
generations. NPS cooperates with partners to extend the benefits of natural and cultural resource
conservation and outdoor recreation throughout this country and around the world.
To achieve this mission, the National Park Service adheres to the following guiding principles:
Excellent Service: providing the best possible service to park visitors and partners.
Productive Partnerships: collaborating with federal, state, tribal, and local governments,
private organizations, and businesses to work toward common goals.
Citizen Involvement: providing opportunities for citizens to participate in the decisions and
actions of the National Park Service.
Heritage Education: educating park visitors and the general public about their history and
common heritage.
Outstanding Employees: empowering a diverse workforce committed to excellence, integrity,
and quality work.
Employee Development: providing developmental opportunities and training so employees
have the "tools to do the job" safely and efficiently.
Wise Decisions: integrating social, economic, environmental, and ethical considerations into the
decision-making process.
Effective Management: instilling a performance management philosophy that fosters creativity,
focuses on results and requires accountability at all levels.
Research and Technology: incorporating research findings and new technologies to improve
work practices, products, and services.
Shared Capabilities: sharing technical information and expertise with public and private land
managers.
http://www.nps.gov/aboutus/index.htm
On August 25, 1916, President Woodrow Wilson signed the act creating the National Park
Service, a new federal bureau in the Department of the Interior responsible for protecting the 40
national parks and monuments then in existence and those yet to be established.
This "Organic Act" of August 25, 1916, states that "The Service thus established shall promote
and regulate the use of Federal areas known as national parks, monuments and reservations…by
such means and measures as conform to the fundamental purpose of the said parks, monuments
and reservations, which purpose is to conserve the scenery and the natural and historic objects
and the wild life therein and to provide for the enjoyment of the same in such manner and by
such means as will leave them unimpaired for the enjoyment of future generations."
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National Park Service Organic Act, 16 U.S.C.1.
The National Park Service still strives to meet those original goals, while filling many other roles
as well: guardian of our diverse cultural and recreational resources; environmental advocate;
world leader in the parks and preservation community; and pioneer in the drive to protect
America's open space.
The national park system of the United States comprises over 400 areas covering more than 84
million acres in 49 States, the District of Columbia, American Samoa, Guam, Puerto Rico,
Saipan, and the Virgin Islands. These areas are of such national significance as to justify special
recognition and protection in accordance with various acts of Congress.
By Act of March 1, 1872, Congress established Yellowstone National Park in the Territories of
Montana and Wyoming "as a public park or pleasuring ground for the benefit and enjoyment of
the people" and placed it "under exclusive control of the Secretary of the Interior." The founding
of Yellowstone National Park began a worldwide national park movement. Today more than 100
nations contain some 1,200 national parks or equivalent preserves.
In the years following the establishment of Yellowstone, the United States authorized additional
national parks and monuments, most of them carved from the federal lands of the West. The
Department of the Interior also administered these areas, while the War Department and the
Forest Service of the Department of Agriculture administered other monuments and natural and
historical areas as separate units. No single agency provided unified management of the varied
federal parklands.
An Executive Order in 1933 transferred 63 national monuments and military sites from the
Forest Service and the War Department to the National Park Service. This action was a major
step in the development of today's truly national system of parks—a system that includes areas of
historical as well as scenic and scientific importance.
Congress declared in the General Authorities Act of 1970 "that the National Park System, which
began with the establishment of Yellowstone National Park in 1872, has since grown to include
superlative natural, historic, and recreation areas in every region ... and that it is the purpose of
this Act to include all such areas in the System...."
Additions to the national park system are now generally made through acts of Congress, and
national parks can be created only through such acts. But the president has authority, under the
Antiquities Act of 1906, to proclaim national monuments on lands already under federal
jurisdiction. Congress usually asks the Secretary of the Interior for recommendations on
proposed additions to the system. The secretary is counseled by the National Park System
Advisory Board, composed of private citizens, which advises on possible additions to the system
and policies for its management.
http://npshistory.com
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National Park Service Core Values

Tradition – We are proud of it; we learn from it; we are not bound by it.
Respect – We embrace each other’s differences so that we may enrich the well-being of
everyone.
Integrity – We deal honestly and fairly with the public and one another.
Excellence – We strive continually to learn and improve so that we may achieve the highest
ideals of public service.
Shared Stewardship – We share a commitment to resource stewardship with the global
preservation community.
"A strong and vital National Park Service grows from our mission and our values. Our mission
gives us purpose. It is the expression of the ideals for which we all work.
Our Core Values are a statement of the framework in which we accomplish our Mission. They
express the manner in which, both individually and collectively, we pursue our mission. When
we are challenged in fulfilling our mission, our Core Values sustain us and guide us in meeting
the challenge.”
NPS Core Values
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NPS FAQs

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Frequently Asked Questions
You can read the frequently asked questions about the National Park Service
on their website from the following link:
http://www.nps.gov/aboutus/faqs.htm
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The National Park Service will mark 100 years as an agency on August 25, 2016.
In addition, Cabrillo National Monument marked 100 years as a National
Monument on October 14, 2013. As we approach the Centennial event it is
appropriate to share the recent document announced by National Park Service
Director Jon Jarvis. The document, “A Call to Action”, was originally released on
August 25, 2011 and was updated in 2012 to acknowledge achievements made.
Please read the report below for primary NPS goals and recent accomplishments in
several key areas. We are looking forward to serving the public for a second
century and beyond.

Call to Action
Preparing for a Second Century
of
Stewardship and Engagement

In order to read the full report – click on the link below:
http://www.nps.gov/calltoaction/

21

NPS Centennial
The National Park Service turned 100 on August 25, 2016
In many celebrations across the United States, the National Park Service celebrated
the accomplishments of its first 100 years, but more importantly, it was as milestone
for looking ahead to the next 100 years. It was more than a birthday.

First 100 years
In its first century, the National Park Service focused on stewardship and
preservation of the historical and cultural foundations of our nation and on the
enjoyment of these exceptional places.
- Places of beauty and natural wonder, such as cathedral forests of Redwood,
the call of the Denali wilderness, and in the quiet of Grand Canyon, or the
surreal landscapes of the volcanoes in Hawaii;
- Places that increase our understanding, knowledge, and appreciation, such
as our 79 national and international historic sites;
- Places to learn about honor, bravery, patriotism, and sacrifice, including
those where civic engagements—often confrontational and
sometimes violent—have shaped who we are as a people: Selma to
Montgomery, Brown v. Board of Education, Manzanar, the Statue of Liberty,
and Flight 93;
- Places that are a collective expression of who we are as a people and where
our values were forged, like the solemn battlefields of Yorktown and
Gettysburg to the silent waters that embrace the USS Arizona;
- Places that deliver a message to future generations about the experiences
that have made America a symbol of freedom and opportunity for the rest of
the world.
In 2014, national parks experienced a record-breaking 292.8 million visits, which
translated into $29.7 billion in economic activity that supported nearly 277,000 jobs
across the country.
How many employees are in the National Park Service?
• Permanent, temporary, and seasonal: Approximately 22,000 diverse
professionals
• Volunteers in Parks: 221,000
First National Parks: 1872 Yellowstone; Yosemite was a California Stare Park in
1864 and became a National Park in 1890
- Largest: Wrangell-St. Elias National Park and Preserve, AK, at 13.2 million acres
- Smallest: Thaddeus Kosciuszko National Memorial, PA, at 0.02 acres
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Early leaders of the Park Service Idea
JOHN MUIR
Father of the National Park Service
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TEDDY ROOSEVELT
US President and Conservationist

MARJORY DOUGLASS
Mother of Everglades National Park

STEPHEN T. MATHER
First Director for the NPS

CHARLES YOUNG
First Superintendent
Sequoia National Part

ENOS MILES
Father of Rocky Mountain
National Park

GEORGE WRIGHT
Father of NPS Natural Resources

FREEMAN TILDEN
Father of Interpretation &
Education

Second 100 Years
In 2015, the NPS Centennial kicked off a second century of stewardship of America's
national parks and engaging communities through recreation, conservation, and
historic preservation programs.
Centennial Goal
Connect with and create the next generation of park visitors, supporters, and
advocates.
Call to Action
To focus the NPS efforts to achieve this goal, a Call to Action was issued to all
National Park Service employees and partners to commit to actions that advanced
the Service toward a shared vision for our second century. It describes 4 main
themes, 15 goals, and 37 actions that chart a new direction for the National Park
Service as it enters its second century, and continues to serve as a guide for all NPS
units today and for the foreseeable future. The heart of the plan includes these four
broad themes, each supported by specific goals and measureable actions.
- Connecting People to Parks
- Advancing the NPS Education Mission
- Preserving America’s Special Places
- Enhancing Professional and Organizational Excellence
http://www.nps.gov/calltoaction/
National Park Service Centennial Act
In September 2015, the National Park Service Centennial Act was proposed by the
Obama Administration to:
- further the agency’s legacy of protecting, preserving and sharing some of
the Nation’s most iconic sites with all Americans
- further funding for critical infrastructure projects, leveraging public-private
donations and partnerships to enhance visitor experiences, an expanding volunteer
and job opportunities in national parks and historic sites across the country
- provide new resources to help revitalize our national parks, upgrade park
facilities, and connect a new, diverse generation to the great outdoors.
Key provisions of the Act include:
- Providing funding for signature Centennial projects to make necessary
improvements to park infrastructure; to establish a Second Century fund that will
encourage philanthropic support for NPS programs and projects; and to establish a
Second Century Endowment held by the National Park Foundation to help it
leverage private donations for NPS projects and programs.
- Strengthening the National Park Service’s capacity to provide visitor
services and protecting the special places in its care by expanding eligibility for
young people to participate in the Public Lands Corp, which will extend the timeline
for direct-hire authority through that program. As a result, the National Park Service
will be able to recruit and hire more young and diverse Americans.
- Allowing for increased funding to support the National Park Service’s
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Volunteers in the Park program by removing the authorization ceiling. Last year, the
program engaged at least 247,000 people who volunteered nearly 6.7 million hours
of time.
- Ensuring that the National Park Service has the tools to carry out education
programs that meet the needs and interests of a changing American demographic.
- Allowing the National Park Service to use additional contracting tools,
which are more consistent with industry practices, to contract with commercial
visitor service providers for lodging, food and beverage, and other visitor services.
https://www.doi.gov/pressreleases/secretary-jewell-announces-obamaadministration-proposal-national-park-service
Find Your Park
A centerpiece of the 2016 Centennial was a broad public engagement campaign to
reintroduce the national parks and the work of the National Park Service to a new
generation of Americans, inviting them to visit and get involved. A major campaign,
named Find Your Park, was a two-year effort that will began in 2015 and
ran throughout the National Park Service’s 100th anniversary year in 2016. The
NPS campaign was being spearheaded and implemented by the National Park
Foundation, the official charitable partner and fundraiser for the National Park
Service.
Find Your Park continues today and is about more than just national parks. It's
about all parks including state parks, local parks, trails, museums, historic sites, and
the many ways that the American public can connect with history and culture, enjoy
nature, and make new discoveries. First Lady Michelle Obama and Mrs. Laura Bush
served as honorary co-chairs to promote the celebration of the 2016 centennial and
to encourage people to find their park by connecting with their favorite parks and
public lands.
http://www.nps.gov/subjects/centennial/findyourpark.htm
In honor of its 99th birthday on August 25, 2015, the National Park Foundation, the
NPS's official charity, created a list of 99 Ways to #FindYourPark. The list includes a
wide range of activities that you can do in urban parks, nature parks, historic parks,
and everything in between to find a park.
1. Go climbing
2. Write poetry
3. Be an urban hiker
4. Visit a National Heritage Area
5. Dance
6. Learn about climate change
7. Discover a culture new to you
8. Experience silence
9. Walk through a doorway of a historic house
10. Find inspiration in the story of a Civil Rights leader
11. Go on a ranger-led tour #RangersPointingAtThings
12. Hug a tree
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13. Make a memory
14. Earn a Jr. Ranger badge
15. Relax on the banks of a scenic river
16. Celebrate innovation
17. Find life in a desert
18. Get inspired by a First Lady
19. Stand on a mountaintop
20. Bring a kid to a park
21. Paddle a water trail
22. Take a photo that matches a historic one #retrogram
23. Try something new
24. Channel your inner Bill Nye – become a citizen scientist
25. Walk a historic main street
26. Find your park in Spanish #EncuentraTuParque
27. Explore a cave
28. Go green
29. Brush up your national park trivia skills
30. Scout a park, boys and girls!
31. Make art in a park
32. Celebrate Native American heritage
33. Come sail away
34. Take a picnic and dine al fresco
35. Be bear aware
36. Hit the road
37. Enlighten yourself at a historic lighthouse
38. Go biking
39. Explore Asian American and Pacific Islander culture in America
40. Feel the sand between your toes
41. Share your story
42. Learn about endangered species
43. Join us
44. Follow NPS on social media
45. Follow the footsteps of a woman who made history
46. Get in the know about H2O
47. Bee pollinator friendly
48. Get VIP status
49. Catch a wave
50. Immerse yourself in a living history program
51. Hit record
52. Get prehistoric
53. Improve your health – get a park Rx
54. Use your free active military pass
55. Get reel – visit a park featured in your favorite movie
56. Join a trail clean-up
57. See the sea
58. Discover a traditional tribal cultural practice
59. Let Elmo and Murray be your guides
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60. Mail a postcard
61. Discover history around you
62. Make new friends
63. Raft down a river
64. Pay your respects at a national cemetery
65. Pick a POTUS
66. Take a mini-cruise
67. Plan ahead and prepare
68. Walk nature's treadmill
69. Pose for a family photo in a park
70. Recognize women who made history
71. Reflect on our most difficult stories
72. Stamp your park passport
73. Ride on a historic carousel
74. Run
75. See history from a different perspective
76. Renew your spirit
77. See how NPS helps transform your community
78. Go fish
79. See the starry, starry night
80. Make a splash
81. Share a #tbt park photo
82. Discover the beauty of our nation's other public lands
83. Sleep outside
84. Spread the love – thank a park volunteer
85. Plan the best field trip ever
86. Visit our international sisters
87. Trash your trash
88. Find a monument and decode history
89. Travel the Underground Railroad
90. Use the buddy system!
91. Visit for free on our 99th birthday
92. Wander an American battlefield
93. Watch wildlife
94. Take a deep breath
95. Go wild – experience wilderness
96. Use a national park lesson plan
97. Play
98. Take a sunrise selfie
99. Get ready to celebrate with us in 2016!
Every Kid in a Park
To further the goal of connecting Americans with parks even more, a White House
youth initiative to get all 4th graders and their families to experience the places that
are home to our country’s natural treasures, rich history, and vibrant culture free of
charge was implemented. All kids in the fourth grade were granted access to their
own Every Kid in a Park pass. This pass provided free access for the 4th grader and
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his or her family to national parks, national forests, national wildlife refuges, and
more.
National Celebrations
The National Park Service and National Park Foundation worked closely with
partners, stakeholders, and communities across the country
- to satisfy the actions in the Call to Action plan,
- help Americans find their park,
- get all 4th graders and their families into National Parks,
- and ensure that the Centennial is more than a birthday.
For 2 years National Park units everywhere and their many partners put on special
events and hosting visitors in ways never imagined before. Partners, such as
American Express, Budweiser, Subaru, REI, Humana, Disney are each contributing
energy, dollars, and commitment to the celebration.
Those special events included activities such as:
targeted restoration, repair, rehab, and new construction to highlight and make
available park resources,
Challenge Projects,
murals,
photographic contests,
concerts,
special park-unique offerings such as hearing the liberty bell ring,
bike rides and hikes,
races,
dances,
essay and lecture series,
artworks,
gardens,
gateway partner projects,
improving or establishing trails,
improving accessibility,
open houses,
festivals,
paddling and diving,
opening or reopening resources all to highlight and celebrate the next 100 years.

HAPPY BIRTHDAY NPS!
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Section 2

Cabrillo National
Monument

Photo Used with Permission by Chad Thompson
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Cabrillo National Monument Foundation Document And Long-Range
Interpretive Plan
Cabrillo National Monument has two documents with which all staff and VIPs should be
familiar. The first and most important is the Foundation Document of February 2017: “Every
unit of the national park system will have a foundational document to provide basic guidance for
planning and management decisions—a foundation for planning and management. The core
components of a foundation document include a brief description of the park as well as the
park’s purpose, significance, fundamental resources and values, other important resources and
values, and interpretive themes. The foundation document also includes special mandates and
administrative commitments, an assessment of planning and data needs that identifies planning
issues, planning products to be developed, and the associated studies and data required for park
planning. Along with the core components, the assessment provides a focus for park planning
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activities and establishes a baseline from which planning documents are developed.”
Please read the Overview of the Foundation Document that follows. The full document can be
found at https://vipvoice.files.wordpress.com/2017/08/cabr_foundation_compacted.pdf
The second document is the Long-Range Interpretive Plan of April 2009 which “articulates a
vision for the park’s interpretive future, and recommends the media, facilities, and programs best
suited for meeting visitor needs, achieving management goals, and telling the park stories.” It
describes implementation strategies for how to tell Cabrillo National Monument's varied stories
as highlighted in the Foundation document.
The Long-Range Interpretive Plan can be reviewed at https://www.nps.gov/hfc/pdf/ip/cabr-lrip2009.pdf
These documents describe the heart and soul of Cabrillo National Monument and outline
strategies for how to care for and share the park in ways that will enhance visitors' experiences
while preserving the precious resources here. These strategies center on Cabrillo National
Monument’s mission, purpose, resources, significances, themes, and visitor experience goals.
Cabrillo National Monument Mission
The National Park Service at Cabrillo National Monument commemorates Juan Rodriguez
Cabrillo's voyage of exploration and its significance. NPS protects, preserves and manages the
monument's cultural and natural resources and associated values in a manner that leaves them
unimpaired while providing a high quality educational and recreational experience for all
visitors.
Purpose
The purpose statement identifies the specific reason(s) for establishment of a particular park.
Cabrillo National Monument, on Point Loma at the ocean gateway to San Diego, commemorates
Juan Rodriguez Cabrillo’s 1542 voyage of exploration and discovery of Alta California and
conserves maritime and military cultural resources and dynamic terrestrial and marine
ecosystems.
Significances
Significance statements express why Cabrillo National Monument resources and values are
important enough to merit national park unit designation.
1. In 1542, Juan Rodriguez Cabrillo became the first European to set foot on and chart the West
Coast of what is now the United States, opening the doors for those who followed in exploring
the world during the Age of Discovery. This event also marked the advent of a dramatic
transformation of indigenous communities and landscapes.
2. The Old Point Loma Lighthouse, illuminated in 1855, was among the first eight lighthouses
built along the West Coast at that time by the U.S. Lighthouse Board. The lighthouse helped
improve navigation and promoted maritime commerce and safe travel along the developing West
Coast.
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3. The extensive rocky intertidal area along the monument’s western boundary and the southern
tip of the Point Loma Peninsula contains one of the best-preserved and well-studied mainland
Pacific tide pool ecosystems in Southern California.
4. Cabrillo National Monument preserves 21 military fortifications, including the only remaining
pop-up searchlight, which protected San Diego Harbor and the West Coast during World War I
and World War II.
5. An isolated yet viable remnant of the rare and sensitive coastal Southern California
Mediterranean ecosystem, the Point Loma Peninsula is valued for its distinctive flora, refuge for
wildlife, research, and educational opportunities.
6. Perched on a peninsula more than 400 feet above the shoreline, Cabrillo National Monument
offers unparalleled panoramic views of the Pacific Ocean and the urban skyline and mountain
ranges from San Diego to Mexico.
Resources and Values
Fundamental resources and values are those features, systems, processes, experiences, stories,
scenes, sounds, smells, or other attributes determined to merit primary consideration during
planning and management processes because they are essential to achieving the purpose of the
park and maintaining its significance.
1. Cabrillo Commemoration/Statue. Since its establishment in 1913, the primary purpose of
Cabrillo National Monument has been the commemoration of Captain Juan Rodriguez Cabrillo’s
voyage of exploration and discovery that notably led to the expedition’s discovery on September
28, 1542, of the harbor that Cabrillo named Puerto de San Miguel—today’s San Diego Harbor.
The expedition laid the foundation for subsequent Spanish explorations and claims to Alta
California and supported the nation’s trade with the Philippines and its other East Indian colonial
possessions. An original statue of Cabrillo was created by the Portuguese sculptor Alvaro de
Bree in 1939 and donated to the United States by the citizens of Portugal. The statue was placed
near the lighthouse and was dedicated on September 28, 1949. In 1966, it was moved to a
promontory overlooking the entrance to San Diego Bay. However, the porous limestone used for
the statue deteriorated with exposure to the elements on Point Loma, and it was removed and
placed in storage. Portuguese sculptor Joao Charters Almeida, using a harder limestone,
subsequently created a new statue that reproduced the shape and color of the original. The statue
was transported by the Portuguese Navy to San Diego and was dedicated on February 28, 1988.
It retains strong cultural importance for the Portuguese community of San Diego and California.
2. Tide Pools / Marine Ecosystem (Intertidal Zone). The extensive rocky intertidal area along the
monument’s western boundary and the southern tip of the Point Loma Peninsula contains one of
the best-preserved, mainland Pacific tide pool ecosystems in Southern California. This area,
protected by NPS staff and volunteers, provides unique opportunities for the public, academic
groups, and researchers to observe and study a local marine community similar but also
distinctly different from communities south through Baja California and Baja California Sur,
Mexico, and north to Point Conception, California.
3. Old Point Loma Lighthouse. The Old Point Loma Lighthouse, constructed in 1854 at the
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highest point on Point Loma, was one of eight lighthouses authorized by Congress that were
constructed between 1852 and 1854 along the West Coast of the United States. Upon installation
of a Fresnel lens, the Old Point Loma Lighthouse was put into service in November 1855. The
lighthouse operated for 36 years under the oversight of 11 keepers and 22 assistants. Robert D.
Israel and his wife Maria lived at the lighthouse from 1871 to 1891, and the current restoration
and furnishings of the lighthouse reflect their tenure at the site. Coastal fog and low clouds
frequently limited the effectiveness of the lighthouse, and it was replaced by a new light station
built in 1891 at the southern tip of Point Loma that is currently managed by the U.S. Coast
Guard. The U.S. Navy occupied the Old Point Loma Lighthouse as a command post and signal
station during World War II. The lighthouse is identified as nationally significant in the National
Register of Historic Places.
4. Military Harbor Defenses. Point Loma was designated a U.S. military reserve in 1852,
strategically positioned to protect the entrance to San Diego Bay. The War Department dedicated
the site as Fort Rosecrans in 1899 and over the years constructed a series of gun batteries and
other military installations. Between World Wars I and II, the U.S. Army constructed searchlight
bunkers, fire control stations, a radio station, and gun batteries on Point Loma as part of the
coastal and harbor defense system. The largest guns were deployed at Battery Ashburn where
two 16- inch guns were capable of firing 2,300-pound shells nearly 30 miles out to sea. Many of
these former military features remained in active service until 1950. This military complex
extends beyond the monument’s northern boundary on the Pacific Ocean side, around the tip of
Point Loma, and to the northern boundary of the federal reservation on the bayside. The
monument’s 19 surviving military structures and features are listed in the National Register of
Historic Places, identified as regionally significant contributing historic structures.
5. Scenic Views. The outstanding scenic opportunities provided from the crest of Point Loma
have long drawn people to experience panoramic views of the ocean, offshore islands, distant
mountain ranges, and the city and harbor of San Diego. Apart from their purely recreational
appeal, views from Point Loma were valuable for military observation and defense, as a place to
watch for incoming ships, and as a vantage point for whalers to watch for migrating whales. The
prominent exposed location also made it a highly visible spot, an important consideration for
selection of the Old Point Loma Lighthouse site. Scenic views and vistas continue to be a
primary objective for visitation to the monument, and viewing opportunities are provided at the
lighthouse, Visitor Center, the Kelp Forest/Whale Watch Overlook, and other key vantage
points. The area is also known for having some of the best dark night skies providing
opportunities for the visitor to enjoy views of the night sky.
6. Terrestrial Ecosystem. Point Loma’s coastal Mediterranean ecotype supports some of the few
remaining protected stands of native plant communities: coastal sage scrub, maritime succulent
scrub, southern maritime chaparral, southern coastal bluff scrub, and southern foredune scrub.
These communities are considered sensitive or extremely endangered because development has
eliminated more than 70% of the coastal Mediterranean ecotype in Southern California. A
prominent ridgeline that runs the length of the Point Loma Peninsula, although disturbed by
development, plays a significant role in defining the distribution of plant communities. The
peninsula’s rare plant communities are home to a wide variety of native wildlife including
mammals, birds, amphibians, and reptiles.
7. Visitor Center Historic District. The Cabrillo National Monument Visitor Center Historic
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District (visitor center historic district) was constructed in 1963–1967 as part of the NPS Mission
66 program. The NPS-wide design and construction program of the 1950s and 1960s
incorporated modern design and construction elements to meet the growing demands of the
motoring public for updated monument facilities. The visitor complex consists of three separate
buildings connected by covered breezeways and terraces: (1) the view building (a glass-walled
pavilion offering commanding views of the San Diego coast), (2) the exhibits/auditorium
building, and (3) the administration building. In addition to the visitor center buildings and their
associated overlook terraces, the other primary components of the historic district include the
Cabrillo Memorial Statue Overlook, the Ballast View Overlook, an entry drive and a large
central parking lot, a series of pedestrian pathways, and plantings that provide a transition
between the designed landscape and the natural landscape. Despite some alterations to the
buildings and setting, the historic district retains a high degree of historic integrity reflecting the
design and planning intent of the Mission 66 era.
8. Geologic Resources. Point Loma’s primary geological formations were created by the uplift of
deep water ocean “submarine fans” composed of sedimentary deposits that formed during the
late Cretaceous period (about 76 million years ago). These fossil-bearing formations consist of
the Cabrillo Formation (sandstone and conglomerate) overlying the Point Loma Formation
(sandstone and mudstone). Among the geologic features at the park are paralic (“by the sea”)
deposits formed by beach, estuarine, and colluvial deposition; uplifted marine terraces; Rose
Canyon Fault Zone that has caused the uplift of the Point Loma Peninsula and the drop of San
Diego Bay; and coastal erosion features such as sea cliffs and sea caves. Storm waves further
contribute to the erosion and slumping of cliff faces. Wind-related (aeolian) processes of erosion
and deposition have also shaped the landscape of the Point Loma Peninsula. Plant and animal
habitats have evolved along with aeolian features and processes, which continue to influence soil
formation and distribution of particular species. The Cretaceous bedrock serves as the substrate
for the monument’s tidal pools, kelp forests, and reefs.
Major Park Themes
Interpretive themes are often described as the key stories or concepts that visitors should
understand after visiting a park
1. In 1542, Juan Rodriguez Cabrillo became the first European to explore and chart the West
Coast of what is now the United States, extending the domain of New Spain and opening the
doors for explorers that followed and changing the world of the indigenous people of the region.
2. As one of the first eight lighthouses built by the U.S. Lighthouse Establishment on the West
Coast, the Old Point Loma Lighthouse helped improve navigation and promoted maritime
commerce and safe travel in the developing West.
3. The regionally significant rocky intertidal habitat at Cabrillo National Monument is protected
and valued for its public access, research potential, and educational opportunities.
4. The U.S. Army coastal defense systems that protected San Diego are part of our national
heritage and represent the universal human desire to protect values, families, and ways of life.
5. An isolated but viable remnant of the sensitive coastal Southern California Mediterranean
ecosystem is being preserved on the Point Loma Peninsula and is valued for its public access,
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research potential, and educational opportunities.
6. The terrestrial and marine resources in and adjacent to Cabrillo National Monument are
inextricably connected to and affected by human influence; their condition requires protection,
preservation, interpretation, and restoration to enhance them.
Visitor Experience Goals
1. Cabrillo National Monument’s natural and cultural resources and scenic values are protected,
restored and maintained in good condition and managed within their broader ecosystem and
cultural context.
2. The National Park Service at Cabrillo National Monument contributes to the knowledge of
Point Loma’s natural and cultural resources and its associated values; management decisions
about resources and visitors are based on adequate scholarly and scientific information.
3. Visitors to Cabrillo National Monument safely enjoy and are satisfied with the availability,
accessibility, diversity and quality of park facilities, services and appropriate resource-based
recreational opportunities.
4. Park visitors and the general public understand and appreciate the significance of Cabrillo
National Monument and support the preservation of its resources and values for this and future
generations.
5. Park employees at Cabrillo National Monument work in a safe and supportive environment
and use current management practices, systems, and technologies to accomplish the park
mission.
6. The National Park Service at Cabrillo National Monument increases its managerial
capabilities through initiatives and support from other agencies, organizations, and individuals.
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A Brief History of
Cabrillo National Monument
Cabrillo National Monument was created by presidential proclamation signed by Woodrow
Wilson on October 14, 1913. The monument was established to commemorate the voyage and
discoveries of Juan Rodriguez Cabrillo in 1542-1543. Cabrillo and his men were the first
Europeans to explore San Diego Bay and the west coast of what is now the United States.
Mission Statement
The National Park Service at Cabrillo National Monument commemorates Juan Rodriguez
Cabrillo's voyage of exploration and its significance. NPS protects, preserves and manages the
monument's cultural and natural resources and associated values in a manner that leaves them
unimpaired while providing a high quality educational and recreational experience for all
visitors.
Purpose Statement
The purposes of Cabrillo National Monument as stated in the General Management Plan (1996)
are:
Ø To commemorate the 1542 voyage of exploration and accomplishments of Juan
Rodriguez Cabrillo and communicate this story and its significance to visitors and local
residents.
Ø To preserve, restore, protect, interpret, and enhance the significant cultural and natural
resources within and adjacent to the park.
Ø To provide visitors the opportunity to enjoy one of the great harbor views of the world
and to experience and understand the relationships humans have with their land and sea
environment.
Significance Statement
The significance of Cabrillo National Monument can be summarized as follows:
Ø The monument overlooks the first landing site of Europeans on the west coast of what is
now the United States of America, and represents an important chapter in the history of
Spanish exploration and settlement of North America.
Ø The significance of the monument is enhanced by the presence of: the Old Point Loma
Lighthouse, one of the first eight lighthouses built along the West Coast by the U.S.
government in the 1850s; 21 historic structures of the U.S. Army 's coastal defense
system at Fort Rosecrans that protected the aircraft industry and naval port of San Diego
during World War II; one of the best land-based sites from which to watch the annual
migration of the Pacific gray whales; one of the few protected and accessible intertidal
communities on the Southern California mainland; and U.S. Fish & Wildlife Servicedesignated sensitive coastal sage scrub/maritime succulent scrub habitat that is
representative of the Southern California environment.
Ø The monument further provides visitors with the opportunity to enjoy a world-class view
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of natural and cultural resources in juxtaposition (military operations, shipping, the city
and harbor of San Diego, landforms, wildlife, Mexico and the Pacific Ocean), illustrating
the relationship humans have with their environment.
Cabrillo National Monument began with the efforts of a local civic group, the Order of Panama.
The group hoped to commemorate the 1542 expedition of Juan Rodriguez Cabrillo by erecting a
150-foot statue where the Old Point Loma Lighthouse stands. They obtained permission for the
monument when Woodrow Wilson signed the presidential proclamation in 1913. But for
unknown reasons the Order of Panama never carried out its plans, allowing the lighthouse to stay
intact.
In 1933 President Franklin Roosevelt transferred jurisdiction of Cabrillo National Monument to
the National Park Service. CNM was formally dedicated on September 23, 1935, with
responsibility for the site placed with the superintendent of Sequoia National Park. In 1956, the
monument became an independent entity with its own staff and budget.
The first statue of Juan Rodriguez Cabrillo was donated to the National Park Service in 1949.
Created by Alvaro DeBree, a Portuguese sculptor, the statue stood by the lighthouse until 1966
when it was moved to its current location near the new Visitor Center. When erosion
compromised the statue, a replica was created by Charles de Almeira and donated by Mrs.
Marion Reupsch. The current statue was dedicated in February 1988.
Today, Cabrillo National Monument encompasses approximately 160 acres located at the
southern end of Point Loma. It commemorates the accomplishments of Juan Rodriguez Cabrillo
and much more. It is a place to study and learn about the Old Point Loma Lighthouse, U.S.
military history, the Rocky Intertidal area (tidepools), the Coastal Sage Scrub and other Coastal
Mediterranean communities, the annual migration of the Pacific gray whales, and the
relationships that people have with their environment.
Major Park Themes
The Voyage and Discoveries of Juan Rodriguez Cabrillo and 16th Century Spanish
Exploration
Though it is uncertain whether Cabrillo actually set foot on the land that is now included in the
park, his landing site and areas he visited within San Diego Bay are visible from the monument.
The Old Point Loma Lighthouse
The lighthouse operated from 1855 until 1891, when the present Coast Guard lighthouse was
built. Today the Old Point Loma Lighthouse is furnished to reflect the 1880s period when it was
actively maintained by lighthouse keepers, their assistants and their families.
The Rocky Intertidal Area on the Pacific Coast
The intertidal zone at Cabrillo National Monument is the only federally protected tidepool area
on the Southern California coast. It protects a variety of sea life that is considered rare or
endangered.
Coastal Sage and Chaparral Ecology
Once the predominant vegetation of the San Diego coast, this ecosystem has now shrunk to
remnants of its former size due to development and introduction of non-native plants. The park
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preserves a remaining oasis of this ecosystem, one of the most sensitive in the world.
The World War I and II Fortifications and Military Use of Point Loma
Established as a military reserve in 1852, Point Loma remains the site of coast artillery gun
batteries and observation lookouts from both world wars.
The Development and Growth of San Diego and the Ongoing Relationships Between People
and Their Environment
San Diego was established with the founding of the Mission San Diego de Alcalá in 1769 and
has grown to become the second largest city in California and the eighth largest in the United
States. The view of the city and Pacific Ocean from Cabrillo National Monument affords an
outstanding look at the city and the development that has occurred since Cabrillo’s arrival,
underscoring the intimate relationship between humans and the terrestrial and marine
environments.
Visitors to Cabrillo National Monument will find a variety of sites and activities that preserve
and interpret these unique elements of the park. As one of more than 400 National Park areas
throughout the nation and the only one in San Diego, Cabrillo National Monument holds a
valuable place as a major site in the protection of America’s cultural and natural heritage.
The Pacific Gray Whale Migration
During the annual migration of the Pacific Gray Whales from their feeding grounds in the Arctic
Ocean to their calving lagoons of Baja California, the whales come within sight of visitors at
Cabrillo National Monument. Tens of thousands of visitors come to the park during the
migration season from late December through early March to catch a glimpse of these enormous
sea mammals.
For more information, read:
An Embarrassment of Riches: The Administrative History of Cabrillo National Monument by Susan
Collins Lehmann, 1987, available online at
http://www.nps.gov/cabr/historyculture/administrative-history-of-cabrillo-national-monument.htm
Cabrillo National Monument by Joseph E. Brown, 1981
General Management Plan and Final Environmental Impact Statement: Cabrillo National Monument by
National Park Service, 1996
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Cabrillo National Monument
General Information
Name:
Address:
Phone:
Fax:

Cabrillo National Monument
1800 Cabrillo Memorial Drive
San Diego, CA 92106
(619) 557-5450
ITY: (619) 222-8211
(619) 226-6311
Web: www.nps.gov/cabr/

Hours:

9am to 5pm daily

Fees:

Private Autos: $20 per vehicle, good for seven days
Pedestrians, Bicyclists: $10 per person, good for seven days
Motorcyclists: $15 per motorcycle, good for seven days
Annual Pass: $35
Active Duty Military: Free with ID
Educational Groups: Can get a fee waiver; contact park

Passes:

Various passes; some are renewable yearly, others are lifetime
All passes are available at the Entrance Station.
(www.nps.gov/cabr/planyourvisit/fees.htm)

Staff: (All Phone numbers are of the form (619) 523-xxxx)
Superintendent
Andrea Compton
Chief of Administration
Vic Scott
Chief of Interpretation
Elizabeth Skinner
Chief of Visitor/Resource Protection Ralph Jones
Chief of Facility Management
Jay Heidelberg
Chief of Resources & Science
Kaye London

ext. 4260
ext. 4261
ext. 4280
ext. 4270
ext. 4265
ext. 4290

CNM Non-Profit Entities:
Volunteers-in-Parks (VIP): https://vipvoice.wordpress.com
Cabrillo National Monument Foundation (CNMF): www.cnmf.org
Partners:
Maritime Museum of San Diego: www.sdmaritime.org
Hornblower Cruises San Diego: www.hornblower.com
Amtrak Trails & Rails Program: www.nps.gov/subjects/amtraktrailsandrails
Social Media:
Facebook: https://www.facebook.com/CabrilloNPS/
Twitter: https://twitter.com/CABRILLONPS
YouTube: https://www.youtube.com/channel/UCFgWF77neF6I6bLt-Z7LL-w
Instagram: https://www.instagram.com/cabrillonps/
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A CNM Quick Reference Guide
The following summaries provide you with a quick reference guide to important topics at
Cabrillo. Refer to the Cabrillo Reference Manual (e-binder) for more in-depth
information.

The Kumeyaay
Prehistory
When the Native Americans’ aboriginal ancestors crossed the Bering land bridge (now
known as the melted Bering Strait) that connected Russia and Alaska about 15,000 years
ago, they were searching for an environment that would allow them to maintain their
hunting and gathering lifestyles. The abundance of marine and land resources in what is
now known as California encouraged some groups to actualize permanent settlements,
and soon the land was able to boast about 500 separate tribes and 90 different languages.
Among these California peoples were the Kumeyaay, who inhabited what is now
recognized as San Diego County and Imperial County some 12,000 years before
European contact.
Masters of the Environment
The Kumeyaay were skilled at creating tools and other goods from their surroundings. At
Cabrillo National Monument, we showcase a variety of plants used by these early Point
Lomans for medicinal, dietary, hunting, cultural, and decorative items. The Kumeyaay
were also skilled manipulators of their natural environment. They created water irrigation
systems and regularly practiced burning the land (known as pyro-diversity) to improve
the habitat of game animals, to create a healthy soil medium for the next season's grasses
and perennials, and to implement in-bulk harvesting techniques.
Life After European Settlement
Though the Kumeyaay and the European explorers practiced friendly trading, nonetheless
these native people inevitably suffered a substantial population decrease with the
introduction of measles and smallpox. Over the years, the Spanish mission system and
the Mexican-American War and Civil War also severely diminished the numbers of
Native Americans. However, the Kumeyaay have always been a resilient people and they
fought relentlessly to win back their land rights. In 1875, U.S. President Ulysses S. Grant
signed a Presidential Executive Order setting aside specific lands—known as the Sycuan
Indian Reservation in Dehesa—in San Diego County for the exclusive use and residence
of the Kumeyaay. Today, descendants of the Kumeyaay people still live in San Diego on
13 reservations.

Juan Rodriguez Cabrillo
Early Life
Though there has been considerable uncertainty regarding where or when Juan Rodriguez
Cabrillo was born, virtually all historians consider this explorer a Spaniard because he
had sworn fealty to the Spanish crown, and everything he did was as a Spanish citizen. A
conquistador in his youth, Cabrillo's name appears in the ranks of those who served under
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the famous Hernan Cortes in battles against the Aztecs.
Exploring California
Cabrillo, our park’s namesake, led the first European expedition to explore what is now the west
coast of the United States. He departed from Navidad, Mexico on June 27, 1542 in search of new
trade routes between Central America and the Spice Islands off Asia. Three months later he sailed
into “a very good enclosed port” known today as San Diego Bay. Historians believe he anchored
his flagship, the San Salvador, on Point Loma’s eastern shore behind Ballast Point. He named
this port “San Miguel” (a name that was changed to “San Diego” 60 years later by
another explorer, Sebastian Vizcaino). His expedition continued north to Monterey Bay
but came to a halt due to violent storms. On the journey back, Cabrillo and his crew
settled in the Channel Islands for the winter. There, after a fall suffered during a brief
skirmish with natives, Cabrillo shattered a limb and died of complications on January 3,
1543.
Legacy
Though Cabrillo's contemporaries considered his expedition a failure, it left behind the
first written glimpse of North America's west coast. It also dispelled myths and
misconceptions about the land. And, most important, his observations of weather patterns
and currents led directly to the start of trans-Pacific trade, what we today call the “Pacific
Rim”. Our Cabrillo National Monument, both in its name and its statue overlooking the
bay, commemorates Juan Rodriguez Cabrillo's voyage of discovery.
The San Salvador
The San Salvador was the first recorded European vessel to sail along Southern California, and the
first to survey its coastline. Her expedition also established first contact with the area’s
indigenous people. The San Salvador may be considered the founding ship of San Diego and
California. She is an “origin symbol” ship for San Diego in much the same way the Mayflower is
the origin symbol ship of New England. Her history represents the beginning of a common story
for the people of California, both past and present.
The San Diego Maritime Museum, in partnership with Cabrillo National Monument, built a
historically accurate, fully sailable replica of the San Salvador. Construction of the galleon took
place on Spanish Landing and was based on meticulous research in the fields of Early Modern
Spanish and Portuguese maritime history and maritime archaeology. The ship was officially
introduced to the public on Sept. 4, 2015 as part of the Festival of Sail. This newest addition to the
museum’s fleet is now located at the Maritime Museum docks. The ship is open for dockside
viewing during normal museum hours while interior construction and rigging continues.
The new San Salvador will be much more than a static museum display. With San Diego as her
home port, she will sail along the coast of California, visiting cities and towns as a floating
education platform for people of all ages.

The Lighthouses
The Old and New Point Loma Lighthouses
California had enjoyed statehood for just a year when the United States Coast Survey
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party traveled west in 1851 to determine the sites for the first eight west coast
lighthouses. At 422 feet above sea level, the tip of Point Loma offered a perfect spot for a
lighthouse because the light could be seen from the bay and the ocean. Construction for
the historic lighthouse began in 1854 (which also signaled the construction of the first
road along the ridge of Point Loma), and was put into service on November 15, 1855.
Though acclaimed as the highest lighthouse in the U.S., its elevation would ironically be
its undoing; its light was often obscured by fog and low clouds. A new Point Loma Light
Station was established at a lower elevation at Pelican Point in March 1891.
The old lighthouse was boarded up and abandoned. In 1913 the commanding officer at
Fort Rosecrans recommended the lighthouse be torn down. But because of the
magnificent view from the tower, the lighthouse was still quite popular with tourists. A
major ‘life-saving’ historic rehabilitation of the lighthouse was undertaken between 19331935, when Cabrillo National Monument integrated with the National Park Service. In
1966, the lighthouse was restored and refurbished to reflect the lifestyle of a class of
people who consistently demonstrated a sense of dedication and responsibility to what
was truly a 24/7 job.

Military History
Fort Rosecrans
In 1848, when the treaty of Guadalupe Hidalgo ended the Mexican-American war,
Ballast Point and all of Point Loma passed into the hands of the United States. In 1852,
President Millard Fillmore set aside the Point Loma reservation for military use, though it
remained a squatter haven and whaling community for another 18 years. During the
Spanish-American War in 1898, the military reservation was named Fort Rosecrans after
Civil War general and California politician William Starke Rosecrans. With its
establishment as a military station, Point Loma remained the site of coast artillery gun
batteries and observation lookouts for both world wars. Fort Rosecrans National
Cemetery is located on the grounds of the former coastal artillery station. Although Fort
Rosecrans is not an official part of Cabrillo National Monument, it is a vital part of the
military history of the area.
The World Wars
During World Wars I and II, the construction of emplacements for Coast Defense
Artillery and observation bunkers served as a protective ring around the harbor.
Specifically during World War II, the monument was closed to the public and was not
reopened to visitors until November 11, 1946. The military used the old lighthouse as a
signal station. In World War II the lighthouse, like the rest of Point Loma, was under
blackout restrictions. The soldiers placed black tar paper on all the windows if they
wanted to turn on any lights. And the lighthouse, dwellings and sidewalks were painted
an olive drab to make them less visible during the day. When World War II ended, Fort
Rosecrans remained an active military post. However, the land surrounding the old Point
Loma lighthouse was returned to the National Park Service, and the Navy was put in
charge of all other facilities. Today, Fort Rosecrans National Cemetery serves as a
namesake of the legacy of the coastal artillery station.
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Point Loma's Geology
Geologic History
About 70 million years ago, the area that would later become Point Loma would virtually
be ocean waters about 3,500 feet deep. When this peninsula was beneath the water, it was
at the end of a giant submarine canyon. You can think of it as the mouth of a river, where
flowing sand traveled down the canyon in the shape of a fan and found its final resting
place; each layer represents some underwater event that caused sand deposits. Over time,
due to receding ocean levels and fault movement, the Point Loma peninsula was lifted
out of the ocean and it continues to slowly rise today. It has lifted at an angle, so the west
side of the peninsula is actually tilted up out of the water more than the east side.
Tidepools
Uneven erosion from wind, waves, and currents leave depressions in rocks that fill with
seawater. Twice a day, low tides will usually expose these tidepools, which serve as
homes and nurseries for many marine species.

Point Loma's Climate
Climate Versus Weather
Our San Diego region boasts a moderate and subtropical climate, where the average
annual temperature is 63 degrees Fahrenheit, and mean rainfall measures 10 inches.
January is the coolest and rainiest month, while June, July, and August are the hottest and
driest months. However, as predictable as the climate can be, San Diego's weather is a bit
of a different story. In fact, variability is an important facet of San Diego's weather (and
that of Point Loma). Therefore, it is important to check weather forecasts when planning
visits.
Importance of Wildfire Prevention
The dry climate, frequent high winds, and fire-prone coastal sage scrub habitat make
Cabrillo National Monument susceptible to wildfire. Whether started by a carelessly
dropped cigarette, lightning, a spreading structural fire, or arson, a wild land fire has the
potential to spread quickly and jeopardize public safety and park facilities.
Summertime Catalina Eddy
During the summer, the marine layer thickens at night and dissolves during the day. On
occasion, this fog doesn't disappear during the daytime, and this can be attributed to the
Catalina Eddy—an upper-level airflow that travels from the Catalina Islands and thickens
and spreads clouds and fog by the time it reaches inland San Diego.

Rocky Intertidal Area
Tidepool Zonation and Creatures
Tidepools provide a home for many animals. They are created by the changing water
level, or tides. The high-energy waves make this a harsh habitat, but the animals living
here have adapted over time. When the earth, sun and moon align during the full and new
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moon we have extreme high and low tides. Generally, there are two high tides and two
low tides a day. Most often the Cabrillo intertidal zone is accessible during a low-low tide
from September to May (during park hours).
There are three zones within the tidepools: the high zone, the middle zone, and the low
zone. The process of evolution has determined where the animals can live and thrive. The
tidepools at Cabrillo are protected and have been monitored by the National Park Service
since 1990. You may notice bolts in the rocky intertidal; these are used to assist scientists
in gathering data to monitor changes.
High Zone: The high zone is covered by the highest tides. Often this area is only sprayed
by the crashing waves. The animals that live here must endure a long time without water
as well as high wave energy and human disturbance.
Middle Zone: The middle zone is covered by the highest tides and exposed by the lowest
tides. The animals here are adapted to live in and out of water.
Low Zone: The low zone is only uncovered by the lowest tides. Animals here are
submerged in water most of the time. Some of the animals in this zone like to hide under
surfgrass because it provides shelter and refuge against higher rates of predation.
CNM Tidepool Management Zones
CNM created tidepool boundary areas around the tip of the Point Loma Peninsula into:
• Zone 1 – directly at the end of the tidepool path from Parking Lot 1; most visited, most
area uncovered at higher tides
• Zone 2 – starts approximately at south end of Zone 1 bay and ends at the Coast Guard
boundary; only uncovered during low tides
• Zone 3: closed to public; extends around entire tip of peninsula; used as a control area
for research; one of the TPERP’s (Tidepool Protection, Education and Research Program)
prime missions is to protect Zone 3
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Photograph showing the three different management zones
Commonly observed tidepool life
Mussels, Barnacles, Owl Limpet, Key Hole Limpet, Chiton, Shore Crab, Hermit Crab,
Kelp Crab, Tegula Snail, Sea Urchin, Knobby Sea Star, Anemones, Octopus, Brittle Star,
Moray Eel, Sea Hare, Nudibranchs, Sea Grass, Kelp, Feather Boa Kelp, Sea Lettuce,
Sculpin, Garibaldi, Opal Eye

Coastal Sage Scrub and Chaparral
The power of sunlight plays a huge role in the plant communities here at Cabrillo
National Monument. The park can be divided into two main plant communities. The first
community, called Coastal Sage Scrub, is populated by small plants that only grow to a
height of 3 feet. The plants tend to be spread out and brown dirt is often seen in these
areas. This community is usually found on southern facing slopes. Here the sun shines
directly on everything for most of the day.
Chaparral, the second community, is categorized by woody shrubs that can grow to 8
feet. These shrubs grow close together with little bare ground between plants. This
community is usually found on northern facing slopes where the sun does not shine
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directly and there is more shade. As you look around the park try to notice the
differences. Where the plants are tall and it would be close to impossible to walk through
them, this is the Chaparral.
The Coastal Sage Scrub is our most sensitive habitat. The plants here are fighting to stay
alive and you can help them most by staying on the paths and letting these special plants
have a chance of survival. Once the predominant vegetation of the San Diego coast, this
ecosystem has now shrunk to remnants of its former size due to development and
introduction of non-native plants. The park preserves a remaining oasis of this ecosystem,
one of the most sensitive in the world.
Commonly observed terrestrial vegetation
Snake cholla, prickly pear cactus, Mojave yucca, Shaw’s agave, California coast poppy,
Indian paintbrush, California buckwheat, California sagebrush, and lemonadeberry

Snakes and Amphibians at Cabrillo
Cabrillo National Monument is home to 12 species of herptiles – six species of snakes,
five species of lizards, and one amphibian, the garden slender salamander.
Long-term monitoring of these species began in 1995 by Dr. Robert Fisher (SDSU, then
USGS), as part of a larger scale study of herptile species in Southern California. NPS
took over monitoring at Cabrillo National Monument in 2002 to continue assessments of
possible decline in species’ numbers. Because the Point Loma peninsula is island-like
(surrounded on three sides by ocean, and to the north, cut off by development), and due
to their limited home ranges, these animals are extremely susceptible to population
decline and extirpation (no longer existing in a particular area where they historically
were found). In fact, eight reptile species have already been extirpated from the
peninsula: Coronado island skink, red diamond rattlesnake, yellow-bellied racer, coast
horned lizard, red coachwhip, two-striped gartersnake, California glossy snake, and the
Western long-nosed snake.
Commonly observed terrestrial vertebrates
Western fence lizard, Side blotched lizard, Southern Pacific rattlesnake **(our only
venomous species. If you are lucky enough to see one, please give it some room, take a
photograph, and report the location to a ranger), Desert cottontail, California ground
squirrel, Orange-throated whiptail lizard, Striped racer, San Diego gopher snake, San
Diego alligator lizard, California kingsnake

Birds at Cabrillo
Point Loma and Cabrillo National Monument are well known in the birding community
as premiere bird watching spots in San Diego. The bird checklist for both the monument
and Point Loma peninsula lists 346 species, with over 200 spotted at Cabrillo National
Monument alone.
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A stop on the Pacific Flyway, migrant species use the peninsula as a resting place or
when lost or disoriented. Raptors use Point Loma as a landmark during the peak of their
migrations, and some, like the red-tail hawk, make their home here year-round. The
rocky shoreline on Point Loma’s western side is the only place in San Diego where black
oystercatchers are regulars, and Brant’s cormorants roost in large numbers on Point
Loma’s cliffs.
Commonly observed birds (year-round residents)
California quail, California thrasher, California brown pelican, Western gull, Snowy
egret, California towhee, Peregrine falcon, Spotted towhee, Anna's hummingbird, Osprey

Marine Mammals, Featuring the Pacific Gray Whales
An assortment of marine mammals such as dolphins and pinnepeds (seals and sea lions)
can be seen from the cliffs of Cabrillo National Monument. The occasional seal or sea
lion might even be caught sunbathing on a rock ledge or looking for food around the
shallow tidepools. Respect these wild animals by maintaining a cautious distance and
never approach them. All marine mammals are protected under Federal law.
By far the largest mammals in the Point Loma area are the Pacific gray whales, which
pass by on epic annual migrations between December and March. At 45 feet long and 33
tons, these impressive marine mammals spend summers feeding in the cool, northern
waters of the Chukchi and Bering seas. In early autumn, gray whales head south along
the west coast for Mexico, a 5,000-mile trip one way, the longest migration of any
mammal on earth.
For 40 to 60 years, a gray whale will continue this pattern. This predictability made them
easy targets for hunters, who harvested the animals nearly to extinction in the 19th
century. Gray whales have been protected from exploitation by the International Whaling
Commission since 1946. They have made a remarkable comeback, and current
populations are considered close to their estimated pre-exploitation numbers.

The Relationships Between People and Their Environment
As a volunteer at Cabrillo National Monument, you will have many opportunities to help
protect and interpret the unique elements of the park. From the world-class views to the
cultural and natural resources, you can help visitors understand the unique and intimate
relationship we have with our environment.
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Cabrillo National Monument
FAQS
How big is the park?
The park comprises approximately 160 acres.
Where is the monument?
All the grounds of Cabrillo National Monument comprise the monument. The Cabrillo statue is
southeast of the Visitor Center, to the east of the traffic circle.
How many people visit Cabrillo National Monument each year?
Over 1,000,000 people visited CNM in fiscal year 2015.
Who was Cabrillo?
Juan Rodriguez Cabrillo was the first European to explore and chart the west coast of North
America.
How do you pronounce "Cabrillo"?
The common pronunciation is "Ca-bree-yo". The Portuguese pronunciation is "Ca-breel-yew"
and is spelled "Cabrilho".
How do we get to the Bayside Trail?
Exit breezeway outside the Visitors Center and follow the sidewalk to your left up the hill. A
sign is posted on the left just before you reach the old lighthouse.
How long and high is the Coronado Bay Bridge?
The bridge is about 2.5 miles long and about 230 feet high.
Can we see Mexico from here?
Yes, you can see Mexico from CNM – if it’s clear enough point it out to the visitor (looking
southeast across San Diego Bay). It is about 17 miles as the crow flies or about 25 miles via
Interstate 5.
Where are the public rest rooms?
There are four rest rooms: one outside the visitor center to the right, one behind and down the
hill from the old lighthouse, one behind the Lighthouses of Point Loma exhibit, and one on the
path that leads down to the tidepools.
Where are the drinking fountains?
There are two; one is next to the rest rooms outside the Visitor Center to the right and the other
one is behind the old lighthouse. There is also a water bottle filling station next to the rest rooms
outside the Visitor Center.
Where may we eat our lunch?
You may picnic on benches, rock walls, and people-used areas. Clean up after yourself and do
not feed the animals.
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Why are there no trashcans visible in the park?
Cabrillo National Monument has a “Pack-it-in, Pack-it-out” policy. Whatever you bring into the
park you need to take out with you when you leave. There are trashcans in the rest rooms if
necessary.
May we have beer or wine here?
Yes, for ages 21 and over. Intoxication is not permitted. Please drink responsibly.
Do you have a restaurant?
No, we only have vending machines located down the breezeway, past the auditorium on the
right.
Can you recommend a good restaurant?
Note: Government employees may not recommend, but Park Partners may.
Is smoking allowed in the park?
No. Cabrillo National Monument is a smoke-free park.
Are dogs allowed in the park?
Dogs are only allowed on the tidepool path and must be on a 6-foot (or less) leash at all times.
Owners must pick up after their dogs. Dogs are not allowed outside the vehicle in the upper
section of the park, and they must not be left in vehicles when temperatures are warm.
Where is the Old Point Loma Lighthouse?
It's a 5 minute walk from the Visitor Center. Walk to the traffic circle and follow the sidewalk to
the left and up the hill.
May we drive to the Old Point Loma Lighthouse?
No, unless you or someone with you is unable to walk there. A handicap placard will work. If a
disabled visitor does not have a placard then we will give them a temporary permit at the Visitor
Center.
When was the road to the lighthouse closed, and why?
The road was closed in 1972 because there were too many cars, which distracted from the
visitor's experience.
Why can't visitors go up to the lighthouse tower?
We limit availability to the tower for safety and preservation of the lighthouse (narrow openings,
narrow stairway, and fragile glass). However, the tower is open to the public on three special
dates each year: March 22, the date the lighthouse was taken out of service (1891); August 25,
the National Park Service’s Founder’s Day (1916); and November 15, the date the lighthouse
was placed into service (1855).
May we visit the new lighthouse?
No. It is operated by the U.S. Coast Guard and is not open to the public. However, you can get a
good view of the new lighthouse from the Kelp Forest Overlook.
When do the Pacific gray whales migrate?
The whales migrate to Baja California, Mexico from late December through mid-March.
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Where is the best place to view the whales?
The best places are: from the Kelp Forest Overlook just south of the old lighthouse, from behind
the old lighthouse, and from Ocean View parking.
Can we walk to the ocean from the Visitor Center?
No. The Bayside Trail (on the east) will bring you about 100 feet from the shore, but with no
safe access to the water. To get to the tidepool area (on the west) it is recommended that you
drive, because there are no shoulders along the road. In fact, we do not recommend that
pedestrians and school groups walk this road.
Are there rest rooms or water on the Bayside Trail or in the tidepool area?
There are no rest rooms or water on the Bayside Trail. There are rest rooms (but no water
fountain) at the entrance to the trail leading down to the tidepools.
What are the islands south of here?
They are Las Islas Coronados (the Coronado Islands) and are part of Mexico. They are an
important brown pelican roosting area, as well as a breeding area for seals and sea lions.
Mexican soldiers patrol the area to guard against trespassers.
Some of the non-native plants visitors ask about are Indian Hawthorn, Lily of the Nile, African Daisy, Bottlebrush, Geraniums, Monterey Cypress…
How many graves are at Fort Rosecrans National Cemetery?
Over 101,000. The cemetery is closed to new interments. Visitation hours are Monday thru
Friday from 8am to 4:30pm and Saturday and Sunday from 9:30am to 5pm.
How long has the cemetery been around?
Interments date back to 1882. Fort Rosecrans became a National Cemetery on October 5, 1934.
The cemetery comprises about 77.5 acres. Because of his service in the Mexican War, Robert
Israel, the last lighthouse keeper for the Old Point Loma Lighthouse, is buried at the cemetery.
http://www.cem.va.gov/cems/nchp/ftrosecrans.asp
When is the best time to visit the tidepools?
During the months of mid-October through mid-May one to two hours before low tide. Tide
levels of +0.7 or less are optimal for viewing critters. Groups of 10 people or more need a
tidepool permit. Please call 619-557-5450 ext. 4589 to check availability for a tidepool permit.
How high is high tide?
Tides are caused by the interaction of the moon, the sun, and the earth. In this area, we have two
high and two low tides each day (a higher low, a lower low, a higher high, and a lower high).
The difference between high and low tide varies throughout the year with the phase of the moon,
the declination of the sun and moon, and a number of other astronomical forces. The difference
is usually 5 to 6 feet, although it can be as great as 9.7 feet.
How can tides be negative? What is a 0 tide?
Tides are measured from a standard mark, called the mean low low-water mark. This is the
average value for the lower of the two low tides for our area over many years. This average is
assigned a value of 0. So if a tide is –1.0 feet, it is one foot below the average low low tide. If a
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tide is +1.0 feet, it is one foot above the average low low tide. We usually consider negative low
tides to be ideal conditions for tidepooling.
What are tidepools? What is there to see?
As the tide changes from high to low, some water gets trapped in little pools called tidepools.
These tidepools and the rocks found around them are home to many types of animals and plant
life, including:
Molluscs: snails, limpets, chitons, sea hares, nudibranchs, octopuses…
Arthropods: barnacles, crabs, shrimp, lobster, rock lice…
Cnidarians: anemones, jellyfish…
Echinoderms: brittle stars, sea stars, sea urchins, sea cucumbers…
Algae: kelps (brown algae), green algae, red algal turf…
Birds: gulls, terns, egrets, turnstones, willets, sandpipers…
What causes the holes in the rocks?
Most of the round holes are caused by boring molluscs (as in “making holes in things”, not as in
“uninteresting”). Chitons will bore into rocks and create little crevices that they fit into perfectly.
Over time, some of these little pits and holes will collect water that becomes acidic, causing the
rock to erode further. This process eventually leads to the formation of tidepools.
What is this black stuff? Why is it here?
Most of the black splotches you find on rocks are actually red algae that have encrusted. Some of
the splotches are tar, which comes from natural oil seeps (not human pollution problems).
Regardless of whether it is algae or tar, splotches are usually quite slick, and caution should be
taken if you try to walk over them.
Why can’t we take rocks and shells?
The NPS aims to protect and preserve the resource for the enjoyment of present and future
generations. Many animals and plants use shells and shell fragments as their homes or as
camouflage (hermit crabs and sea anemones are the obvious examples). Rocks are also used as
places to attach or as protective hiding places. If every one of the thousands of visitors to the
tidepools took a single rock or shell, it wouldn’t take long for the tidepool area to be totally
stripped.
Where are sea stars?
Southern California is not an area known for its rich intertidal echinoderm populations. The
pictures of rocks crawling with sea stars that we commonly see are probably taken farther north.
However, in the past decade we have seen an alarming decrease in the number of echinoderms in
the intertidal, including the near disappearance of ochre sea stars from Cabrillo National
Monument. The disappearance could be due to a number of factors, including disease, increasing
water temperatures, or over-collection for souvenirs.
What are the park boundaries in the tidepools?
The National Park Service manages the area from the Point Loma Waste Water Treatment Plant
on the west side, past the new lighthouse to the Navy's submarine base on the east side. The
protected marine preserve extends 300 yards from shore on the west side.
Is fishing allowed?
No.
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Can I take home a souvenir from the tidepools?
You may take pictures and memories home with you. Everything else must remain so the next
visitor can enjoy it or one of the critters can use it.
Can I surf here if I come in by boat?
If surfers arrive by boat, they must remain far enough away so as not to interfere with tidepool
visitors or cause damage to the resource. Always contact a ranger if surfers arrive in a vehicle to
surf in the area.
Surfing is prohibited in the tidepool areas because the tidepools are the primary resource in this
area of the park. The visitor’s ability to enjoy them should not be compromised by damage
inflicted by surfers or by surfers interfering with people in the tidepools. Also, the National Park
Service cannot assume liability for surfers injured in the tidepools.
Can we dive here?
No, for many of the same reasons surfing is not allowed.
Are jet skis allowed in the park?
No. The noise detracts from visitors’ enjoyment and the two-stroke engines add lots of unburned
fuel to the water. Contact a patrol ranger and try to write down the registration number on the
craft whenever you see a jet ski within the park boundaries. Boats and jet skis must stay at least
300 yards from low mean tide.
Why do the tidepools close so early?
The monument occupies one small portion (approximately160 acres) of Point Loma. The Navy
occupies most of the peninsula and their security concerns supersede our own. In order to get
everyone out of the park by 5pm, we need to get people out of the tidepools around 4:30.
Why is smoking not allowed in the tidepool area?
Even though it’s outside, the environment is too sensitive for tobacco to be left as litter to filter
into the tidepools. Crushed cigarettes are unsightly and potentially dangerous to the marine
environment.
What if I see a dead or stranded animal?
The park keeps statistics on dead animals within its boundaries. It also has a stranded marine
animal SOP. Call a ranger if you encounter either situation.
What’s the fastest way to learn about the tidepools?
Watch the movie in the auditorium On the Edge of Land and Sea: The Tidepools of Cabrillo
National Monument and ask a TPERP!
Where are other tidepool areas?
Sunset Cliffs and La Jolla
Is it tide pool or tidepool? And mollusk or mollusc?
Although many references separate tidepool into two words, the official ‘brand’ (and preferred
term) at Cabrillo National Monument is tidepool. Mollusc can be spelled either with a ‘c’ or a
‘k’, but here at Cabrillo we prefer the ‘c’.

52

Where are the dolphin tanks?
The area just south of the tidepool parking lot once had dolphin tanks used by the Navy for
training dolphins. In 1980 the animals were transferred to the other side of the peninsula and are
now adjacent to the submarine base.
What are the buildings next to the tidepool parking lot used for?
These buildings belong to the Navy and the work done there is related to software engineering
(to the best of our knowledge).
Is Cabrillo a celebrity?
Yes! CNM has been used for many commercials (especially for cars and motorcycles) as well as
movies and TV shows. Here are three movies that include a snippet of CNM:
The Bandit of Point Loma (1912) with Marshal Neilon and Jessalyn Van Trump
Dive Bomber (1941) with Errol Flynn and Fred MacMurray
Top Gun (1986) with Tom Cruise and Tom Skerritt
There were at least two TV shows:
California's Gold with Huell Howser in the rocky intertidal 2004
California's Gold with Huell Howser on Cabrillo's Ship
And several You Tube videos -- see if you recognize anyone:
http://www.youtube.com/results?search_query=cabrillo+national+monument&oq=Cabr%09ill
o+Nat&gs_l=youtube.1.0.0.690.11386.0.13196.7.6.0.1.1.0.116.576.5j1.6.0...0.0.UwRy%09voFA
aT8
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State of the Park Report for Cabrillo National Monument
May 7, 2013
http://www.nps.gov/stateoftheparks/cabr/

Old Point Loma Lighthouse at Cabrillo National Monument

Executive Summary
The mission of the National Park Service is to preserve unimpaired the natural and cultural
resources and values of national parks for the enjoyment, education, and inspiration of this and
future generations. NPS Management Policies (2006) state: "The Service will also strive to
ensure that park resources and values are passed on to future generations in a condition that is as
good as, or better than, the conditions that exist today."
As part of the stewardship of national parks for the American people, the NPS has begun to
develop State of the Park reports to assess the overall status and trends of each park’s resources.
The NPS will use this information to improve park priority setting and to synthesize and
communicate complex park condition information to the public in a clear and simple way.
The purpose of this State of the Park report for Cabrillo National Monument is to:
1. Provide to visitors and the American public a snapshot of the status and trends in the condition
of a park's priority resources and values.
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2. Summarize and communicate complex scientific, scholarly, and park operations factual
information and expert opinion using non-technical language and a visual format.
3. Highlight park stewardship activities and accomplishments to maintain or improve the State of
the Park.
4. Identify key issues and challenges facing the park to help inform park management planning.
The Status and Trend symbols used in the summary table below and throughout this report are
summarized in the following key. The background color represents the current condition status,
the direction of the arrow summarizes the trend in condition, and the thickness of the outside line
represents the degree of confidence in the assessment. In some cases, the arrow is omitted
because data are not sufficient for calculating a trend (e.g., data from a one-time inventory or
insufficient sample size).

Summary Table
Key to the Symbols Used in the Summary Table Below

Condition Status
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Trend in Condition

Confidence in
Assessment

Warrants
Significant
Concern

Condition is
Improving

High

Warrants
Moderate
Concern

Condition is
Unchanging

Medium

Resource is
in Good
Condition

Condition is
Deteriorating

Low

Examples of how the symbols should be interpreted:
Resource is in good condition; condition is improving;
high confidence in the assessment.

Condition of resource warrants moderate concern; condition is
unchanging; medium confidence in the assessment.

Condition of resource warrants significant concern; trend in condition is
unknown or not applicable; low confidence in the assessment.

Priority Resource
or Value
Natural Resources

Rocky Intertidal
Communities

Coastal Sage Scrub

Reptiles and
Amphibians

Birds

Condition
Status/
Trend

Rationale
More than 100,000 people visit the rocky intertidal
at Cabrillo annually. Black abalone and ochre sea
stars remain extirpated from the park. Mussels
crashed in early 1990s and have not returned. The
size of giant owl limpets has shown a slow, steady
and significant decline for unknown reasons. Kelp
and surf grass, along with some other important
organisms, remain healthy.
Learn more »
The Mediterranean-type ecosystem is the rarest in
the world. Native plant populations have been
increasing but are relatively small and isolated from
other populations by urbanization. Some are very
rare, and threats from invasive species remain.
Learn more »
Five species of lizards, six species of snakes, and
the Pacific Slender Salamander occur in the park.
Two species of lizards and five species of snakes
that were once documented by scientific studies are
no longer found here.
Learn more »
The park is an important stopover location for birds
migrating along the Pacific coast during the spring
and fall. Thirty-three (33) species of birds breed in
the park, and 103 species on the park's certified
species list in 2011 are abundant or common.
Learn more »
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Terrestrial Mammals

Twenty-six (26) species of terrestrial mammals that
are associated with the coastal sage scrub
ecosystem occur in the park. Foxes and deer are no
longer found here. The frequency of coyote
sightings has been increasing. Ten species of bats
have been documented by recent inventories.
Learn more »

Invasive Plants and
Animals

Sixty-seven (67) invasive plant species have been
documented in the park, and 10 of these are
common. Argentine ants have recently been found
in the park and seem to be increasing.
Learn more »

Invertebrates

Insects, spiders, and other invertebrates are an
important component of the sage scrub ecosystem
but have not been well studied. Sixty-seven (67)
species of spiders have been discovered in the park.
Learn more »

Marine Water Quality

Extensive water quality monitoring of an adjacent
wastewater treatment plant indicates that effluent
does not reach Cabrillo. Several potential sources
of pollution exist nearby in heavily urbanized San
Diego Bay. Water quality from the bay seems
acceptable, but not all pollutants are well
understood.
Learn more »

Cultural Resources

Old Point Loma
Lighthouse

Coastal Defense
Structures
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The Old Point Loma Lighthouse and associated
cistern are identified as contributing features to the
monument. The Historical integrity is maintained
and the level of documentation and research of the
lighthouse are good. The lighthouse is in good
condition based on its Facility Condition Index of
0.010.
Learn more »
Cabrillo NM has an excellent collection of 19
significant historical coastal defense structures
(1918–1942) that were part of a coastal defensive
weapons system of the World War I and World
War II eras, and retain most aspects of their
integrity from those eras. They have an overall
Facility Condition Index of Good. These sites have
special meaning to many World War II veterans,
historians, military history enthusiasts, and military
personnel who visit the park. The interpretive
theme is served by the human element involved,
and the physical demonstration of how offensive

Other Historic
Structures

Cultural Anthropology

Archeological
Resources

Cultural Landscapes

versus defensive technology so rapidly render each
other obsolete.
Learn more »
Cabrillo NM has 18 other historic structures that
are included on the List of Classified Structures.
These comprise a wide range of facilities including
a 1935 stone comfort station restroom, 1855 brick
cistern, a bronze plaque commemorating the first
director of the National Park Service, and the 1935
CCC stone wall bordering the road around the
lighthouse. The Mission 66 visitor center complex
(consisting of 13 components) has been determined
eligible for nomination to the National Register of
Historic Places.
Learn more »
Limited research on anthropological themes
associated with the monument has been conducted
with the majority of work concentrating on
consultation with Tribes and Latino groups. The
park is operating without an ethnohistory
identifying significant anthropological themes that
could bolster other interpretive and resources
efforts.
Learn more »
Ten identified and documented archaeology sites
occur within the monument (eight pre-contact and
two historic sites). Three of the pre-contact sites
were investigated and determined to lack integrity
due to erosion and road construction. The threat of
erosion continues for all other identified sites.
Approximately 20% of monument lands has been
intensively surveyed, but little subsurface testing
has been conducted. Condition assessments in 2008
found that the sites are at risk for natural
disturbances. The monument has an archaeological
overview document completed (Kelly and May
2001) but does not have a monitoring or treatment
plan for known sites or current proposals to conduct
further inventory.
Learn more »
A detailed cultural landscape inventory has been
completed for the Mission 66 theme, but four other
identified inventories are needed.
Learn more »
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History

Museum Collections

The Monument does not have a current
Administrative History or Historic Resources Study
completed. Historic research is driven largely by
the needs of interpretive programs. Baseline
documentation is excellent for some themes (e.g.
the Lighthouse) but completely lacking for others.
Learn more »
The museum facility meets Department of the
Interior standards outlined in the NPS Museum
Handbook but is located in an area with time
restrictions for work. The monument does not have
a professional curator on staff or a curator of record
in the network to process, curate, and maintain the
assemblages and archives. The monument is
operating without a current Museum Management
Plan, and current data is inadequate for determining
the percent of objects catalogued and the quality of
the data records.
Learn more »

Visitor Experience

59

Number of Visitors

The total of 813,351 visitors to the park in 2011
was greater than the five-year average of 756,104
visitors for 2006–2010.
Learn more »

Visitor Satisfaction

The five-year average for visitor satisfaction was
96.4% for FY08–FY12. However, only about 100
(all in the month of August) out of the more than
750,000 visitors to Cabrillo NM each year are
sampled in this standardized survey.
Learn more »

Ranger Programs Talks, Tours, and
Education Programs

Park staff and partners support numerous
interpretive presentations and exhibits, the Sea-toShining-Sea program for schools, living history
programs, and printed and electronic media.
Learn more »

Interpretive Media Brochures, Exhibits,
Signs, and Website

The Cabrillo Journal, the park's newspaper, is
published twice a year and distribution is 10,000
copies per issue. Some information in the park
brochure is no longer accurate, and the map in the
brochure and on the park website lack important
details. Upgrades to exhibit cases in the visitor
center were made in 2011. Coastal defense
structures are not open to the public.
Learn more »

Civic Engagement

Accessibility and
Safety

Partnerships

Six annual special events (e.g. Whale Watch
Weekend and Intertidal Life Festival, Founders
Day) are a success with increasing participation
from exhibitors and visitors. Many of the park's
busiest days coincide with these special events.
Learn more »
A number of improvements have been made to
increase accessibility for Americans with
disabilities, such as assisted listening and closed
captioning in the park auditorium, tactile displays at
the lighthouse and Kelp Forest and Whale
Overlook displays, and availability of the park
brochure in Braille. Safety training for park staff
has been a priority, and number of safety incidents
or accidents is very low.
Learn more »
Strong volunteer participation and low turnover.
The park has strong partnerships with the Cabrillo
National Monument Foundation, the Maritime
Museum, and the military.
Learn more »

Park Infrastructure
Facility Condition
Index (Overall FCI)

The 63 assets at CABR have an overall FCI of
0.061, which is Good based on industry and NPS
standards. The FCI is the cost of repairing an asset
divided by the cost of replacing it, and is used to
measure the condition of buildings, roads, trails,
water systems, and other park infrastructure assets.
Learn more »

Energy Consumption

Energy consumption (BTUs per gross square
footage of buildings) at the park in 2012 was 2.8%
lower than the average for the previous four years.
Learn more »

Water Consumption

Water consumption at the park in 2012 was 32.7%
lower than the four-year average for 2008–2011.
Learn more »
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Park Carbon
Footprint
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The largest greenhouse gases emission sector for
Cabrillo National Monument is transportation,
totaling 194 metric tons of CO2 equivalent. The
park has six electric vehicles in use within the
monument.
Learn more »
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Cabrillo

National Park Service
U.S. Department of the Interior

Cabrillo National Monument
www.nps.gov/cabr

Features of Cabrillo National Monument
Museum Storage (appointment only)
Lower Maintenance
Upper Maintenance

Entrance Station
Ballast View
Main Parking

Coast View Parking
(Lot 3)

North Bay
Middle Bay
South Bay

Sea Cove Parking
(Lot 2)
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Auditorium and Cabrillo Exhibit

Ocean View
Coast Defense Exhibit
Old Point Loma
Lighthouse

Coastal Trail

Visitor Center and Bookstore

Cabrillo Statue
Bayside Trail (Access)
Assistant Keeper’s Quarters
(Lighthouse Exhibit)

Where in the Park are You? See if you can remember where
everything is (if not, refer to the previous map). This map
courtesy of Ranger Amanda Gossard.
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CABRILLO NATIONAL MONUMENT
Organization Chart
January 2019

Superintendent
Andrea Compton

Division of
Administration

Division of
Facilities
Management

Division of
Interpretation
and Education

Division of
Resource and
Visitor Protection

Division of
Natural and
Cultural Resource
Management &
Science

Chief of
Administration

Chief of Facilities
Management

Chief of Interpretation
& Education

Chief of Resource and
Visitor Protection

Chief of Natural
Resource Science

Jay Heidelberg

Elizabeth Skinner

Ralph Jones

Vic Scott
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Kaye London

Partnering with the National Park Service (NPS) and Cabrillo National
Monument (CNM)
Why would an NPS unit need a partner?
1. If the NPS unit has inadequate fiscal resources, staffing, and/or land base to fully
support its mission or achieve its vision
2. If the NPS unit has legal constraints that prevent it from fully supporting its mission or
developing its vision
3. The simple addition of new perspectives may reveal previously undiscovered flaws or
areas for improvement and suggested remedies and enhancements
4. To foster a shared sense of stewardship
Our previous NPS Director Jon Jarvis answered the question “What can NPS realize
through partnerships?” by saying “Sustainability. Connections. Commitment. The results
are truly greater than the sum of the parts. Neither the partner nor the NPS can achieve
such results alone.”
Who are NPS Partners?
The National Park Service has thousands of partner organizations that work on projects
and programs in parks and communities around the nation. Here are just a few:
In parks…
• Friends Groups and the National Park Foundation raise friends and funds to
support the work of parks. The National Park Foundation is the official charitable partner
of the NPS and has partners of its own that indirectly contribute millions of dollars to the
NPS.
• Cooperating Associations operate bookstores for park visitors.
• Universities in the national network of Cooperative Ecosystem Studies Units
study park resources to make science-based management decisions.
• The Student Conservation Association and other youth organizations offer
opportunities for kids to experience national parks.
• Educators in our Teacher-Ranger-Teacher program offer a summer working in
parks and then sharing that experience in the classroom during the school year.
In communities…
• State Historic Preservation Officers and the Internal Revenue Service, review
and approve projects that use federal tax credits to give historic buildings new lives.
• States make Land and Water Conservation Fund grants to support local
recreation projects.
• Indian Tribes work on historic preservation.
• Organizations provide volunteers, funding, logistical support, and advocacy for
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the National Trail System.
• National heritage areas promote local history and encourage heritage tourism.
• Communities help conserve rivers, preserve open space and develop trails and
greenways.
Partnerships are collaborative efforts between an NPS unit and another entity, such as
cooperative associations, friends groups, Volunteers-in-Parks (VIPs), businesses, and
concessioners. They also can include entities such as program providers, Conservation
Corp, marketing agencies, tour operators, permit managers, special program supporters,
tribal entities, artists-in-residence, volunteer groups, individuals, state and local
governments, other federal agencies, scientists, scholars, gateway communities, media
professionals, historical societies, museums, colleges and universities, school districts,
tourism commissions, conservation groups, health organizations, and libraries.
These partnerships can be non-profit partners or for-profit partners, many of them
generating revenue for the park unit, or some, like VIPs, providing voluntary help and
services. They can be formal or informal alliances, short-term or long, a single individual
or large corporation. They each offer to their partnering NPS unit a different type of
support and are each governed by their unique authorities, director's orders, laws, rules,
and types of agreements required between them and the NPS unit.
Cooperating associations, friends groups, and Volunteers-in-Parks are all non-profit
partners defined by national program guidance. Each is governed by its own director's
order. Cooperating Organizations are under Director's Order #32, Friends Groups are
under Director's Order #21, and Volunteers-in-Parks are covered by Director's Order #7.
Other non-profit partners are generally program or need specific and governed by
regional and park superintendent agreements.
For-profit partners are commercial operators, known as concessioners and lessees, with
NPS contracts to provide necessary and/or appropriate visitor services such as food,
lodging, recreational services and retail operations. They are governed by Director's
Order 48A. The Commercial Services Program of the NPS administers more than 500
concession contracts with gross receipts totaling about $1 billion annually.
Other partners, such as large corporations, can be revenue generating partners, though not
necessarily a commercial operator or non-profit entity, and are governed by specific types
of agreements and/or contracts required by their NPS partner.
Partners of the National Park Foundation, NPS’s official charitable partner, who have
contributed $1,000,000, and more to our national parks include Subaru, American
Express, Budweiser, Coca-Cola, The Hallmark Channel, Hanes, L.L.Bean, Nature
Valley, Nissan TITAN, and Union Pacific. Over 50 other organizations have contributed
thousands more dollars or in-kind support. For a current list, see
https://www.nationalparks.org/about-foundation/partnerships/corporatepartnerships/corporate-partners
NPS says "Through these partnerships, the Service has received valuable assistance in the
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form of educational programs, visitor services, living history demonstrations, search-andrescue operations, fundraising campaigns, habitat restoration, scientific and
scholarly research, ecosystem management, and a host of other activities. These
partnerships have produced countless benefits for the Service and for the national park
system... and produce or enhance products or services that help each partner achieve their
vision consistent with their mission. Effective partnerships deliver better products and
services than each player could independently."
Who are Cabrillo National Monument Partners?
Cabrillo National Monument has a Cooperating Association (The Cabrillo National
Monument Foundation), and a Volunteers-in-Parks program (VIP), along with many
regional or program specific partners.
- Cooperating Associations
The Cabrillo National Monument Foundation (CNMF) serves as the Cooperating
Association partner for Cabrillo National Monument.
Cooperating Associations are established under specific legislative authority to provide
program or financial assistance to NPS in the areas of public education, interpretation,
research, and related visitor service activities. Association operations are an integrated
part of interpretive service no different from exhibits, walks, talks, films, etc. Funding to
support this work comes from income earned from the sales of educational and
interpretive materials, conducting educational programs and field institutes, and raising
contributions to support the interpretive and educational mission of the parks. The public
face of the cooperating association is most often the park visitor center bookstore, and
only organizations with a cooperating association agreement may operate these facilities.
These associations have a general agreement with NPS renewable for five years, are
guided by policy provided in Director’s Order #32: Cooperating Associations, are
tax exempt (filing IRS 990), and serve and are accountable to the public. Together, NPS
Cooperating Association bookstores are the largest independent bookseller in the country
and in 2006 generated $82.5M net revenue and donated $52.7M to NPS Interpretation
and Education such as cave exploration, trail rides, interpretive talks, reenactments,
archaeology internships, museum purchases, and kids camps. In the 2008 fiscal year,
71 cooperating associations operated more than 100 outlets in 325 units of the National
Park Service.
The purpose of CNMF is to provide program or financial assistance to CNM from
income earned through donations, memberships, and sales of publications and
educational items in the areas of public education, interpretation, research, and related
visitor service activities. The public face of the Cooperating Association is the park
visitor center and bookstore.
The mission of CNMF is to support and fund interpretive, cultural, historical, scientific
and educational programs and activities at Cabrillo National Monument, San Diego’s
only National Park.
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CNMF’s Vision: Cabrillo National Monument is the premier supporter of the
educational, interpretive, and scientific programs at Cabrillo National Monument,
meeting the needs of the National Park Service.
CNMF began as the Cabrillo Historical Association in 1956 and has donated over $1.6M
to CNM since then. Some of their recent projects include:
EcoLogik
Ecological Effects of Trampling in the Tidepools
Lighthouse Tactile Sculptures
Exhibit Panel for the Military Wayside Exhibit on Fort Rosecrans
Initial Plans for the Old Point Loma Lighthouse Keeper's Quarters
Species inventory studies for plants and macro-invertebrates
Bat inventory
Development of a Larval Tracking Method
Other assistance to the park includes:
Publication of the quarterly newsletter Explorer
CNM's elementary school education program
Acquisitions for the CNM library
KPBS promotion for CNM
Publication of a book on the Resources of the Point Loma Ecological Reserve
Volunteers-In-Parks (VIP) Program
The Foundation relies solely on revenues generated by the bookstore in the Visitor Center
at the park, visitor convenience services, and the membership program to fund such
things as the printing of the park brochure, subscriptions and books for the park library,
living history programs and scientific research.
Special events like the Whale Watch Weekend and Intertidal Life Festival in January,
Parks and Open Spaces in June, NPS Founder's Day in August and the anniversary of the
Old Point Loma Lighthouse in November are funded by the Foundation, as well as the
education program that supports development, printing and distribution of materials used
in conjunction with local schools and busing for students from economicallydisadvantaged schools to visit the park. Cabrillo National Monument Foundation funds
training, uniforms, and recognition of park volunteers.
Cabrillo National Monument Foundation: http://www.cnmf.org
- Friends Group
The Cabrillo National Monument Conservancy (CNMC) served as the CNM Friends
Group from 2013 to 2019 and is currently inactive.
Friends Groups are any nonprofit organizations established primarily to assist or benefit a
specific park area, a series of park areas, a program, or the entire National Park System
and whose activities are governed by Director’s Order #21: Donations and Fundraising.
Their mission includes fundraising, advocacy, and volunteer support. A friends group can
be the vehicle to provide an outlet for citizens’ passion about a park’s mission. Groups
vary in size, structure, and purpose and benefit NPS in various ways, such as providing
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volunteer services, assisting with resource management and preservation, conducting
fund-raising efforts, and publicizing important issues. Funding to support the activities
of the group come from events, donations, memberships, and, often to a lesser extent,
earned income from sales online or off-site. Each group has a general agreement with
NPS renewable for five years and is tax exempt (filing IRS 990). In 2010 there were over
200 self-identified friends groups serving the NPS, and in 2004 NPS Friends Groups
donated about $35M in cash support and $14M in non-cash support to the NPS.
- Volunteers-in-Parks
Cabrillo National Monument has a long-standing, very robust volunteer program.
A Volunteers-in-Parks program provides park support as outlined in Director’s Order #7:
Volunteers-in-Parks. The primary purpose of the VIP program is to provide a vehicle
through which the National Park Service can accept and utilize services and
voluntary help in labor and expertise from the public (http://www.nps.gov/volunteer). All
NPS units have volunteer support. In the 2005 fiscal year, 137,000 volunteers donated
5.2M hours to NPS, a value of $91.2M.
The primary objective of the VIP Program at Cabrillo National Monument is to assist the
rangers in meeting the NPS and CNM missions by providing labor, expertise, skills,
and talents to all areas of the park, such as:
Living history
Tidepool Protection, Education, and Restoration Program (TPERP)
Artist-in-Residence
Visitor Center and entry gate
Community outreach
Tidepool, Herpetology, and Bird Monitoring
Greenhouse cultivation and non-native species removal
Curatorial maintenance, lighthouse, and museums
Administrative
Interns
Docents
In 2012, CNM's 192 VIPs contributed more than 9300 hours for a total monetary value of
$219,521.
Cabrillo National Monument Volunteers-in-Parks:
https://www.nps.gov/cabr/getinvolved/volunteer.htm
- Commercial Services
Cabrillo National Monument has no commercial operators at this time.
Operators/Concessioners/Lessees are for-profit organizations and are businesses with
which NPS contracts to provide necessary and/or appropriate visitor services such as
food, lodging, recreational services, and retail operations. They have a signed contract,
lease, or commercial use authorization that has typically been issued subject to a
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competitive bidding process. As of October 2012, over 100 National Parks
had commercial operators comprised of over 600 concessioners grossing more than $1
billion every year.
- Other Cabrillo National Monument Partners
- Cabrillo National Monument has joined with the other federal and city landowners on
the Point Loma peninsula to form the Point Loma Ecological Conservation Area
(PLECA). The five agencies collaborate to manage nearly 700 acres of protected and
endangered habitat.
- In partnership with the San Diego Maritime Museum, the Maritime Museum built a
replica of the San Salvador, Cabrillo's flagship.
- Some of the other organizations CNM has, or had, partnership agreements with include:
- Hornblower cruises
- Amtrak Trails and Rails program
- The National Parks Conservation Association
- The National Park Foundation
- Multi-Agency Rocky Intertidal Network
- The American Latino Heritage Fund
- High Performance Wireless Research and Education Network
- NPS Southern California Research Learning Center
- Coastal Southern California Science and Learning
- SD Children and Nature
- UCLA's National Center for History in the Schools
- UCLA/La Kretz Center for California Conservation Science
- San Diego Unified School District (Ticket to Ride)
- Educational Innovation for Teaching and Learning
- United States Geologic Survey
- Association of Partners for Public Lands
- California Mediterranean Research Learning Center
- Commission on Science That Matters, Elementary Institute of
Science/Groundwork San Diego
- US Citizenship and Immigration Services
- Pala Native American Learning Center
- Partnership for Interdisciplinary Studies of Coastal Oceans
- Naval Base Point Loma
- and more
This document is excerpted from several NPS websites, documents, and individuals
including:
Management Policies 2006: The Guide to Managing the National Park System
Director’s Order 32: Cooperating Associations
Director’s Order 21: Donations and Fundraising
Director’s Order 7: Volunteers-in-Parks
Interpretive Development Program Module 320
Partnerships Program Chief, Pacific West Regional Office National Park Service
National Park Service website on Partnerships http://www.nps.gov/partnerships/
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A Word About Community Outreach
Each year, Cabrillo National Monument strives to remind the public about our fantastic
park by participating in a number of community outreach opportunities.
These opportunities can be at large festivals that
draw thousands of people over two or three days,
such as the Festival of Sail, Whale Days, or the
Cabrillo Festival; or they can be at much smaller
events (such as the San Diego Museum Council’s
Museum Mash Up) that last just a few hours.
Depending on the event, CNM will be represented
by rangers, rangers and VIPs, or just VIPs.
We’ll set up a booth or a table at the venue with the appropriate National Park Service
branding materials as well as promotional materials specific to CNM. We’ll often bring
some interactive materials—such as whale bones, replica tidepool critters, or 16th Century
armor—so visitors to our display can have a better understanding of what CNM is all
about.
Events tailored toward children may have
more age-appropriate activities, such as
coloring, cut-outs, button-making, or Junior
Ranger program information.
Part of the responsibility of participating in a
community outreach opportunity involves
assisting with the set-up and tear-down of our
table, signs, displays, and tents/awnings.
Aside from the obvious perk of sharing
Cabrillo National Monument with guests, volunteering at some of the larger festivals may
include other perks as well. At the Festival of Sail, CNM volunteers have typically been
granted admission to the San Diego Maritime Museum free of charge on the day they’re
volunteering.
If you are interested in representing Cabrillo National Monument at a community
outreach opportunity, please let your interest be known to the Volunteer Coordinator.
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Visitor Center
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Visitor Center

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

The Visitor Center is a great place to begin your exploration of Cabrillo National Monument
-NPS Photo

Excerpt from Cabrillo National Monument Website:
http://www.nps.gov/cabr/
The Visitor Center is a complex of facilities including the breezeway, information
desk, bookstore, viewing patios, Cabrillo exhibit, theater, Ballast View rest area, and rest rooms.
The administrative offices are also part of this complex but most visitors do not enter
this component. The Visitor Center at Cabrillo National Monument is the perfect place to
get oriented to the park. Rangers and volunteers are always available to answer questions
and provide suggestions on what to do. Here you can:
* Find the day’s schedule of auditorium programs and ranger talks
* Get your National Parks Passport book stamped
* Chat with a ranger
* Pick up a Junior Ranger activity for kids
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* Check out the day’s weather forecast
* Find out when low tide is
* Get a hands-on feel for 16th century armor and navigational instruments
* Tour the Age of Exploration exhibit
* Come in out of the elements if it’s foggy, raining, or windy outside, but take in the
world class view from the surrounding patio when the weather is nice
* Make your educational and souvenir purchases in the Cabrillo National Monument Foundation
Store
Films are scheduled on the hour, unless they are preempted by a ranger program. Films may alternatively
be shown in the Visitor Center. Check the daily schedule for times. Films that may be shown include:
In Search of Cabrillo
On the Edge of Land and Sea
Kumeyaay
First Breath: Gray Whale Migration

75

Top Visitor Center Questions
You should be familiar with the answers to some of the top questions asked in the Visitor Center.
If you’re not, please seek out a Ranger or VIP who can provide you the answers.
1. This is my first time here. What is there to see and do?
2. Where is the lighthouse? How do I get to the lighthouse? Can I drive to the lighthouse?
Where’s the second lighthouse?
3. Where is the monument? (Some are referring to the historical marker and others are
referring to the Cabrillo statue.)
4. Are there any trails? Where are they?
5. Where is the bathroom?
6. Do you have the National Park Passport stamp?
7. Where can I get change for the penny press machine?
8. Where can I get something to eat or drink?
9. Do you have a Junior Ranger program?
10. Who can be buried in the cemetery? (Fort Rosecrans National Cemetery)
11. Are the weapons / armor real?
12. What’s the next movie?
13. Where are the movies shown?
14. When is low tide?
15. How do I get to the tidepools?
16. Can I walk to the tidepools?
17. Can I buy an annual park pass here?
18. What are the requirements for a senior park pass? An access pass?
19. Is the rattlesnake real? Alive?
20. Are there any ranger-led programs today?
21. What are the park’s hours? (Phone call)
22. How do I get to the park? (Phone call)
23. Can I bring my dog to the park? (Phone call)
24. Do you sell _____ ? (Get familiar with store contents)
25. How do I get from here to ____ ?
26. When’s the next bus?
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History of the Visitor Center Complex at Cabrillo National Monument
Did you notice that all the posts at Cabrillo are round and not square? Did you
know that was purposely done?
Did you know that the theme of the Visitor Center complex represents an ocean pier
and a cobblestone beach?
Did you know that the Visitor Center complex was modeled after buildings at
Cabrillo College?
Did you know that the Kumeyaay Garden outside the Admin building used to be a
reflecting pool?

Round Pillars at Cabrillo representing the Ocean Pier theme

Historic Visitor Center Sign at Cabrillo National Monument
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This document describes the history of the Visitor Center complex at Cabrillo National
Monument. How it started inside the lighthouse with the Cabrillo Historical Association
(now the Cabrillo National Monument Foundation), outgrew that area and as part of the
Mission 66 program within NPS, built the historical Visitor Center complex we have
today. Most of this information is excerpted from the Cultural Landscapes Inventory for
Cabrillo National Monument, 2009.
Significance of the Mission 66 Program
Mission 66 was the last major period of intense activity and profoundly new ideas to find
expression in a system-wide program of national park development. The end of World
War II in 1945 brought unprecedented prosperity to middle-class Americans, who spent
increasing amounts of time and money on leisure activities. This, combined with an
explosion in the number of personal automobiles and the development of the nation’s
highway system, gave the country unprecedented mobility. National parks began
experiencing visitation numbers that seriously taxed their aging infrastructure, leading to
concerns for the impact these visitors were having on park resources. Roads and parking
lots were choked with vehicles, causing accelerated wear and damage and encouraging
drivers to drive off the roads. Developed areas and the services they provided were
inadequate for the number of people using them. The large crowds, traffic, and condition
of the parks in the early 1950s had significantly diminished the visitor experience.
In response, and in preparation for the 50th anniversary of the National Park Service in
1966, NPS administrators developed a plan to completely overhaul the park system’s
facilities, with an emphasis on improving roads and parking, visitor facilities, and
administration, housing areas, and concessionaire areas. Conrad Wirth, NPS director
during the Mission 66 era, believed that intensive development in contained areas would
control public access and prevent deterioration of park resources, promoting a policy that
some historians have called the “paradox of protection by development.” [1] Planners
modeled the program on national highway and urban renewal programs, believing the
solution lay in the modernization of the infrastructure. Characterized by wider roads and
larger parking lots, integrated visitor center complexes, a modernist architectural style,
and extensive new construction, Mission 66 embraced the latest technologies, materials,
and building styles, while moving away from the rustic style that had defined park
development for nearly fifty years.
Mission 66 changed the form and appearance of the national park units. The modern
architectural style, the extensive use of modern materials such as concrete, and the often
intense development that was concentrated in front-country areas significantly altered
what had been a well-established aesthetic of national parks. Similarly, the construction
of visitor centers and the expansion and consolidation of visitor services in and around
them fundamentally altered the way visitors experienced their national parks. Services
such as museum displays, interpretive services, ranger stations, administrative offices,
restrooms, and concessionaire services were centralized, often into single buildings or
building clusters, with emphasis on convenience and access. Services that had previously
been dispersed throughout park villages in separate buildings were consolidated into a
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centralized location where all visitor amenities were located. This new model could
accommodate much larger numbers of visitors with efficiency and minimal disturbance
to park resources.
The scale of the Mission 66 effort was such that the majority of park units within the park
system incorporated at least part of this new model. As the image of the national park
changed to fit the Mission 66 model, its influence spread beyond the NPS. The major
concepts of Mission 66, including the embrace of modern architecture, the establishment
of multi-function visitor centers, and the concentration of convenient and efficient
development were emulated in state parks around the country and in national parks of
other countries. [2] Not since the Park Rustic movement of the 1920s and 1930s had a
unified design philosophy had such a transforming effect on our national parks.
Significance of the Cabrillo Visitor Center as an Embodiment of the Mission 66
Program at the Cabrillo National Monument
The Cabrillo National Monument was one of the parks in the National Park System that
would undergo extensive changes during Mission 66. The effect on the Cabrillo National
Monument was critical in the development of the site into a modern and fully accessible
park. Prior to Mission 66, the monument was not fully utilized as a commemorative site.
Additionally, the small size of the monument (only half an acre) and the fact that it was
surrounded by land controlled by the military were major impediments to any real
development of the park. The Park Service used the Mission 66 program and its extensive
funding as leverage to extend Cabrillo's boundaries in 1959. The expanded boundaries,
which included 80 acres of land transferred from the military, provided the Park Service
with more control over the development of the site.
Additionally, up until the Mission 66 program and its infusion of funding, the Cabrillo
National Monument had been a second-tier site within the National Park System. Despite
its large number of yearly visitors, the park's administration worked with local interested
parties in order to gather support for more park amenities and services. All this changed
during the Mission 66 program. The Mission 66 visitor center concept was the result of a
thorough plan and funds which were not available to the Cabrillo National Monument
before this period. Furthermore, as a result of the increased commitment and funding
during Mission 66, new interpretation programs and scientific activities were developed
that expanded the park's identity within the local community.
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NPS Archives - Sign Outside the Lighthouse

Initial Planning and Program for the Mission 66 Visitor Center Complex
The Old Point Loma Lighthouse served as the visitor center, museum, and bookstore (for
the Cabrillo Historical Association, the non-profit organization that was set up in 1956,
now known as the Cabrillo National Monument Foundation, and was modeled after other
cooperating organizations within the National Park Service). The lighthouse and its
minimal facilities (a comfort station and parking lot) could not adequately accommodate
the heavy visitation to the monument. By 1963, park visitation was over one million
annually, and the park envisioned a visitor center as a place to tell the story of Juan
Rodriguez Cabrillo and other early explorers. To tell this story, the park proposed a
museum where the visitor would find exhibits on this subject so they could understand
the true significance of this area. To further educate the visitor of this story, an
auditorium was needed where audio/visual programs could be presented. An enclosed
auditorium was determined necessary because of airplane noise (the monument was in
the flight path of the nearby United States Naval Air Station), as well as the strong
westerly winds prevalent across Point Loma which made outdoor programs
uncomfortable to visitors.
The new building was planned to direct the visitor's movement in keeping with the
characteristics associated with the new visitor center building type (the hallmark building
in the Mission 66 program). The lobby of the new building would provide a central
location for the key information sources at the park including, an information desk, the
bookstore for the Cabrillo Historical Association, and exhibits telling the story of the
monument's significance.
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The 350-seat auditorium was to be located adjacent to and accessible from this central
lobby.
The layout of the building was planned so that the visitor would go first to the exhibit
area and then to the auditorium for interpretive programs. From the auditorium, the
visitor would pass the bookstore before exiting the building. A ramp or stairs, located
near the exit, would provide access to the observation platform on the top of the Visitor
Center.
Additionally, the auditorium was to have an outside entrance that would permit visitors to
enter without having to pass through the lobby and exhibit area. There was to be a large
patio or terrace at this outside entrance to the auditorium to provide a visitor waiting area
(during the times of year of heavy visitation) so that the lobby and exhibit area would not
become congested with visitors waiting to see the audio/visual program.
The Visitor Center was envisioned as a multi-story building with a basement. The
basement would provide a storage area for the monument's museum items and other
interpretive supplies; an interpretive workshop; and a storage area for ranger material and
supplies, as well as for administrative supplies. The main floor of the Visitor Center in
addition to housing interpretive facilities would also contain visitor restrooms, the
historian's office and library, and, off of the bookstore, a small room for the office and
storeroom of the Cabrillo Historical Association. The second floor would house the
administrative offices (the Superintendent's office, the administrative assistant's office
and file room, and the chief ranger's office and ranger operating room) and would also
contain the observation deck. [18]
From this program, the preliminary plans for the Visitor Center were prepared by staff at
the Park Service Western Office of Design and Construction (WODC). In the final plans
prepared by architects Frank L. Hope and Associates, the multi-story aspects of the
program were abandoned, but the concepts for visitor movement through the facility and
the arrangement of the various uses or functions were still evident in the final design for
the Visitor Center.
Preliminary Plans Prepared by NPS Architect Cecil Doty
The first plans for the new Visitor Center were prepared by WODC architect Cecil Doty.
[19] Doty's project construction proposal, submitted in February 1963, called for a multistory structure that would house a bookstore, interpretive facilities, a library and
administrative offices. Space in an adjoining building was to be used for a museum and
an auditorium. [20]
Doty designed a modernist facility with an observation deck that features a band of
windows surrounded by concrete (similar in appearance to a control tower). Sarah
Allaback, in her discussion of Cecil Doty's work on Mission 66 visitor centers, noted that
the Cabrillo Visitor Center was designed as the Mission 66 program was entering its final
years and was one of a group of visitor centers (that included the Canyon de Chelly and
Cedar Breaks National Monument Visitor Centers) that demonstrated Doty's increasing
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comfort with the modern style. She noted that these designs did not have major changes
in terms of plan or circulation but that there was a significant adjustment of aesthetics
because the modernist style was no longer covered with a "rustic" veneer or tempered by
natural wood details. In the Cabrillo design, the "mission tile color" clay grills provided
one of the few concessions to this previous aesthetic. [21] According to park historian F.
Ross Holland, Doty prepared the plans without ever having seen the site. The design
showed two buildings on separate mounds of land connected by a passageway. However,
in reality there was a large depression or valley between the two mounds that evidently
was not shown on the maps Doty was working from and which made his design
problematic. [22]
His plan ran into other problems as well. According to Superintendent Tom Tucker, the
Under Secretary of the Interior, James Carr, and other park service officials had seen the
drawings and felt the building's massive fort-like appearance completely inappropriate to
the landscape of Point Loma. Sure the San Diego city officials would object to the design
of the Visitor Center, he requested a meeting with the WODC and city and county
officials to review the plans. A meeting held on December 11, 1963, in the city manager's
office was attended by WODC chief architect Jerry Riddle, the city manager of San
Diego, representatives of the mayor, the city planning department, county officials, and
the chamber of commerce, as well as the city lobbyist in Sacramento and members of the
press. The group was presented with a model of the proposed structure, and the officials
voiced their concern with its massive appearance and the lack of reference to San Diego's
Spanish heritage and mission architecture. The group agreed that "this appearance should
not reflect radical changes in the buildings such as a tiled roof or small Spanish type
windows but rather it should be brought out in softer angles and by coloration of exterior
materials," and Doty's design was described as "very competent and an imaginative
solution to a very difficult problem." [23]
Doty revised the plans for the Visitor Center in January 1964 (Revised Preliminary
Drawing NM-CAB-30l2-B) to reflect the comments and recommendations reached at the
December 11, 1963 meeting with San Diego officials. The revised plans were approved
by the Regional Director, Edward A. Hummel. These plans, however, did not reflect any
changes to the architectural style or character of the building from the previous design
that had been presented, and basically rejected, by local concerns at the December 11
meeting. Doty may have assumed that changes would be made by the contract architect
during the development of the final drawings, specifications, and details. [24]
Final Plans Prepared by Frank L. Hope and Associates
In February 1964, Frank L. Hope and Associates [25] , a San Diego architectural firm,
was given the contract to provide final plans and specifications for the building. [26] This
well-known and respected firm had over thirty years experience designing religious and
institutional buildings throughout the greater San Diego area. Additionally, the firm had
already designed some notable local modernist buildings. [27]
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A list of Frank L. Hope and Associates' institutional projects in the San Diego area
included the following:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

St. Patrick's Catholic Church in East San Diego, 1928;
Carmelite Monastery in Normal Heights, 1930;
Custom homes on Point Loma, 1930s;
Dana Junior High School, Point Loma, 1941;
Sacred Heart Catholic Church, Ocean Beach, 1946;
Our Lady of the Sacred Heart Catholic Church, City Heights, 1947;
San Diego College for Women; 1950 (Now University of San Diego);
Aquarium, Scripp's Institute of Oceanography, La Jolla, 1951 (Demolished);
Palomar Hospital, Escondido, 1953;
Various buildings at the University of California, San Diego's Scripp's Institute of
Oceanography, beginning in 1954;
The original building for Children's Hospital, Kearny Mesa, 1954;
San Diego City College's first campus, mid-1950s;
The Hope firm’s five-story headquarters on Beech Street, 1957 (The largest single
investment in downtown San Diego real estate since the Depression);
County Courthouse in downtown San Diego, 1961 (Hope was one of five partners
who built the structure);
Home Tower, 1963;
The lmmaculata on the campus of the University of San Diego, 1964;
Mesa College, beginning in 1964;
Timken Museum of Art in Balboa Park, 1965;
Cabrillo National Monument Visitor Center Historic District, 1966;
San Diego Stadium (1967), 2nd AIA National Honor Award for San Diego
project.

Frank L. Hope and Associates prepared a new design, and Cecil Doty's original design
scheme was totally scrapped. In Frank L. Hope and Associates' new design, the Visitor
Center's functions were contained in a single complex that did not necessitate an elevated
walkway. [28] These plans were presented on April 30, 1964 to a much smaller audience,
than had been present at the original meeting to discuss Doty's initial plans. The new
plans were presented as a solution to the city officials' comments (suggesting the
importance of preserving the character of Point Loma and conveying the spirit of San
Diego's Spanish colonial past). Architect Frank Hope pointed out that, although their
plans were notably lacking in the Spanish arches and red tile roofs (that the local
representatives may have envisioned), the use of stone on the building's facade and
copper roofing would echo features already present in the monument area. Apparently
satisfied with what Hope called the "Spanish Fort influence," the plans were approved by
the local civic interests present. [29]
After realizing that the architect's estimate for the new Visitor Center Complex was
considerably higher than the allotted budget, certain elements were ultimately cut from
the design. The stone and copper details were eliminated to reduce the center's cost.
(There was great concern from the park that this deletion would disappoint the local
community because they approved the buildings largely because of its stone facades and
Spanish influences.) Hope and Associates’ preliminary plans (NM-CAB-30l2D) were
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approved by the Park Service on March 31, 1965. [30] The modified plans (without stone
and copper details) were reviewed again by local officials, and their responses were
supportive and enthusiastic. [31]
The final Visitor Center plan consisted of three one-story buildings: the View Building,
the Exhibit/Auditorium Building. and the Administration Building. The three buildings
were sited around a central courtyard and were connected by covered walkways. The
Visitor Center was sited to overlook (to the north) Point Guijarros. the site where Fort
Guijarros, a Spanish fort, stood in 1792 (today known as Ballast Point).
Drawing upon regional influences, Hope and Associates used a California modern
architectural vocabulary to create a one-story complex that is compatible with the Pacific
Coast setting of the park. The landscape design developed by landscape architects in the
Park Service Western Office of Design and Construction reflects the use of modernist
forms and ideals that dominated landscape design in California during this period: a
straightforward spatial organization, an empathy for the site (its views, topography,
surroundings, plant materials), and a concern with functionalism. The original plant
palette consisted of exotic species suitable to the southern California Mediterranean
climate planted around the parking lots, walkways, and overlooks in a way that was
meant to visually integrate the designed areas with the native setting. By the careful
placement of the raised planters, terraces, pool and covered walkway, the designers
effectively created a seemingly harmonious exterior space that served as an extension
of the interior spaces. The landscape features further articulated the complex's
regional design context: the pool referenced the ocean: the posts and flat roof of
the pergola reflected the rhythm and form of an ocean pier or dock: and the rough
texture of the exposed aggregate paving recalled the cobblestone appearance of
nearby Ballast Point.
(Around 1989-1990, the reflecting pool was filled with dirt to create a planter. There
were three primary reasons for eliminating the reflecting pool.
1. It was expensive to maintain. The pumps and filters were a constant problem and the
pool often leaked.
2. People threw coins in the pool constantly. It was time-consuming to take out the coins,
spread them out to dry, and sort them. Often, the bank was reluctant to take the corroded
coins.
3. California had a severe drought 1987-1992. In the interest of saving water, the pool
was filled in.
The pool was filled in and made into what is now the Kumeyaay Garden, filled with
native plants.)
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According to personal communication with Thomas Tucker (former Cabrillo National
Monument Superintendent) on February 16, 2000, Hope and Associates' final design was
influenced by the buildings on the Cabrillo College campus in Aptos, California. Cabrillo
College was completed in 1965 and designed by architect Ernest J. Kump, whom was
noted for his campus and institutional buildings. Kump developed complexes that were
characterized by a system of room-sized distinct interconnected units that enclosed
interior/exterior space and were integrated into the surrounding landscape. At Cabrillo
College, Kump used sloping, shingled roofs, and deep porches to recapture the feeling
and look of early Spanish adobe buildings. The Cabrillo College complex won the
American Institute of Architects Award in 1964.

Cabrillo College
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Construction Process for the Mission 66 Visitor Center Complex
The construction process for the new Visitor Center Complex was undertaken in three
phases over a four year period.
The first phase, completed in 1963, included grading, the realignment of the entrance
road, and construction of the parking area and adjacent pedestrian pathways. The level
area for the parking area and the Visitor Center was created from land fill that was
supplied from the construction of a sewage plant on the ocean side of the park. The new
parking lot was designed to accommodate 300 automobiles and was consistent in design
with other large-scale parking lots constructed during the Mission 66 Program.

NPS Archives - Preparing for Visitor Center Construction, 1964
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NPS Archives – Construction work on Visitor Center complex, 1964

The second phase was the construction of the actual Visitor Center buildings, designed by
Frank L. Hope and Associates, in 1965-1966. Superintendent Thomas Tucker announced
in late May 1965 that bids for the construction of the buildings would be opened on June
17. The winning bid of $250,550 was submitted by Gussa Construction of El Cajon,
California. Groundbreaking ceremonies for the project were held on July 19, 1965, and
the buildings were completed and official occupancy occurred on March 17, 1966.

NPS Archives - Cabrillo Superintendent Thomas Tucker reviewing plans for Visitor Center
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NPS Archives - Visitor Center Groundbreaking, 1964

NPS Archives – Construction work on Visitor Center complex, 1964
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NPS Archives – Construction work on Visitor Center complex, 1964

NPS Archives – Construction work on Visitor Center Complex,
1964

The final phase was the site development contract which included the overlook
structures, pergola, grading. automatic irrigation system, walks, walls, steps, a pool,
benches, paving, and plantings adjacent to the existing Visitor Center structures and
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NPS Archives – Visitor Center Complex, 1967

NPS Archives – Visitor Center Complex, 1967
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surrounding areas (approximately 2 acres of around area). The development of these
areas was deferred until after the building complex was completed. Funding for the
landscaping was cut to accommodate the higher than expected costs of the complex:
$128,200 was programmed from the fiscal year 1967 budget. The actual cost of the site
development was $118,010. The site development was completed and accepted by the
park on March 7, 1967.

Cabrillo NM Visitor Center. View of courtyard and Exhibit/Auditorium

.

Building. 1968. Cabrillo NM Interpretation Division Photo Collection
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NPS Archives – Reflecting Pool, 1980s

NPS Archives – Reflecting Pool, 1980s
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NPS Archives – Reflecting Pool, 1980s

Kumeyaay Garden has replaced the Reflecting Pool
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Dedication of the Visitor Center
Originally, the dedication was scheduled to take place on August 25, 1966, to correspond
to the National Park Service 50th anniversary. However, the landscaping for the site
could not be completed by that date, and so the ceremonies were postponed until late
October 1966 (although the site development work was not accepted as complete by the
park until March 7, 1967). Secretary of the Interior Stewart L. Udall served as keynote
speaker at the dedication. Udall dedicated the Cabrillo National Monument Visitor Center
Historic District "to the memory of Juan Rodriguez Cabrillo and those of all lands who
will come here in search of history." In his remarks, the Secretary emphasized the
"million dollar view." "And now," he said, "we have a splendid million-dollar visitor
center to go with it." [41]
Other Additions
Additions to the exterior of the building include a 330-square-foot addition constructed in
1986 at the north end of the building to provide separate office space for the Cabrillo
National Monument Foundation. In 1996, the maintenance staff constructed a 385square-foot addition on the east side of the building adjacent to the existing ranger office
and library. The Law Enforcement Building was built in 2007.

Cabrillo National Monument Foundation Building
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Addition to the Administration building

Addition to the Administration building
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Law Enforcement Building

Law Enforcement Building
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Endnotes
1. Information in the history is taken from Sarah Collins Lehmann, An Embarrassment
of Riches: The Administrative History of Cabrillo National Monument ( San Diego, CA:
Cabrillo National Monument, 1987), and cited from online source
(http://www.nps.gov/history/history/online_books/cabr2).
2. Lehmann, 1987, Chapter II.
18. "Project Construction Proposal," September 26, 1963 (File D3415), Cabrillo
National Monument cited in Lehmann 1987, Chapter VIII.
19. One of the most prolific designers in Park Service history, Cecil John Doty (19071990), is also one of the least known. Doty's absence in the annals of Park Service history
reflects both the nature of architectural collaboration and the fact that he never entered
the supervisory ranks of the Park Service. However, Doty worked with some of the Park
Service's most famous designers and created many of the buildings park employees use
every day. Doty grew up on a farm in May, Oklahoma and graduated from Oklahoma A
& M (now Oklahoma State University) with a degree in architectural engineering in
1928. He began public service work during the Depression when he worked for the
Civilian Conservation Corps (CCC) in Oklahoma and transferred to the Park Service's
San Francisco Regional Office in 1940.
During the Mission 66 program, Doty designed visitor centers for a range of climates and
locations, according to varying needs and anticipated visitation. His level of involvement
also varied. In some cases, he never visited the site (as seems to have been the case at
Cabrillo); in some he designed the building and then contract architects prepared the
construction drawings (this was what was intended at Cabrillo); and in others, his
involvement continued through the final working drawings. At the official conclusion of
the Mission 66 program in 1966, Doty received the Department of the Interior's
distinguished service award. He transferred to the Eastern Office of Design and
Construction in 1966, where he spent the final two years of his career. (His main project
during this time involved working with Skidmore, Owings and Merrill on the fountains
around the Mall.). Doty retired from the Park Service in 1968. He died in 1990
(Allaback 2000, Chapter 6).
20. Lehmann 1987, Chapter VIII.
21. Allaback 2000, Chapter 6.
22. Lehmann 1987, Chapter VIII.
23. Memorandum from Acting Regional Director, November 2, 1963 (File D34l5 -Visitor
Center Construction), Cabrillo National Monument files.
24. Memorandum from Regional Director, February 3, 1964 (File D34l5 -Visitor Center
Construction), Cabrillo National Monument files.
25. Frank L. Hope (1901-1994) was born in San Bernardino but moved to San Diego
with his family in 1913. Hope quit San Diego High School as a sophomore to go to work
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in the naval shipyards during World War I, and it was during his service with the Navy
that he became interested in architecture. After leaving the Navy, he attended the
University of California at Berkeley where he studied architecture. After receiving his
degree, Hope returned home with architectural ideals that reflected not only the Beaux
Arts philosophy then popular in Berkeley, but a philosophy that was inspired by the Arts
and Crafts movement which called for structures to be in harmony with their environment
and constructed of indigenous natural materials. He worked with a number of firms
before opening his own practice, Frank L. Hope and Associates, in 1928. By the 1960s,
when his firm received the contract for the Cabrillo Visitor Center, Frank L. Hope and
Associates was considered one of San Diego's most prominent and influential
architectural firms, and Frank Hope was considered by colleagues to be the grandfather
of architecture in San Diego.
Hope served as the San Diego Planning Commission director in 1955 and was president
of the local and the state chapters of the American Institute of Architects. In 1965, he
received one of the organization’s highest national honors when he was named a Fellow.
Hope's many accomplishments led to his appointment by Governor Ronald Reagan to a
four-year term on the State Board of Architectural Examiners, a group responsible for
registering architects throughout California. He continued to design projects into the late
1970s (San Diego Union Tribune, October 6, 1994 and Hope Engineering Web site).
After he retired, his sons Frank Hope Jr. and Charles, and later a grandson Lee, continued
the practice (known under a variety of names, the Hope Consulting Group and the Hope
Design Group) until 1993. Their work included San Diego Stadium, the Marriott Hotel
and Marina on San Diego Bay, and the Union Tribune Publishing Company building in
the Mission Hills district of San Diego. The firm became one of the largest architectural
companies on the West Coast, tackling projects as far ranging as the Middle East. The
firm had offices in San Diego, San Francisco, Riyad, Saudi Arabia, and a liaison office in
Cambridge, Massachusetts. Today, the Frank L. Hope's legacy is still evident in San
Diego in the buildings that remain a part of the city's fabric and in Hope Engineering, an
engineering firm established in 1993 by his grandson Charles (Chuck) Hope Jr.
26. Frank L. Hope Jr. (?) was the project manager, and Jame [sic?] Pettaway was
responsible for the architectural design (Personal communication with Frank L. Hope, Jr.,
February 14, 2000).
27. They designed a private residence in La Mesa, published in San Diego & Point
(March 1959) that is credited as being the "first light-steel house in San Diego" (San
Diego Modern Website).
28. According to personal communication with Thomas Tucker (former Cabrillo National
Monument Superintendent) on February 16, 2000, Hope and Associates' final design was
influenced by the buildings on the Cabrillo College campus in Aptos, California.
Cabrillo College was completed in 1965 and designed by architect Ernest J. Kump,
whom was noted for his campus and institutional buildings. Kump developed complexes
that were characterized by a system of room-sized distinct interconnected units that
enclosed interior/exterior space and were integrated into the surrounding landscape. At
Cabrillo College, Kump used sloping, shingled roofs, and deep porches to recapture the
feeling and look of early Spanish adobe buildings (Emanuel 1997, p. 547).
29. Meeting with Civic Representatives Concerning Cabrillo National Monument Visitor
Center, (no date [ca. April 1964]), File D3415, Cabrillo National Monument.
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30. Preliminary Drawings, Visitor Center, Cabrillo National Monument, March 26, 1965
(File D34l5-Visitor Center Construction).
31. Review of the Visitor Center Plans by Local Officials, April 1, 1965 (File D34l5Visitor Center Construction). Hope's active involvement in community planning issues
and his reputation as a leader within the architectural community may explain the
positive reception his plan for the Cabrillo Visitor Center (even lacking the obvious
references to Spanish revival architecture that had been requested) found with local
interests who were involved in the review process.
41. Lehmann 1987, Chapter VIII.
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Visitor Center Standard Operating Procedure
These standard operating procedures are intended to provide a basic understanding of key
elements of staffing the Visitor Center desk at Cabrillo National Monument. When followed,
they will provide a great customer experience and will allow for more efficient operation of the
desk.
Opening the Visitor Center
Complete the following tasks to prepare the Visitor Center for operation:
1. Unlock all doors; activate the electric sliding doors and leave them in the open position,
weather permitting.
2. Change the date on the passport stamps to the current date.
3. Update the information whiteboard to include, at a minimum:
a. Today’s date
b. Tide information
c. Any special ranger or volunteer-led programs for the day with start times and
meeting locations
d. Recognize any school or other groups scheduled to visit the park
e. Weather forecast
f. Any short-term park closures (e.g., auditorium, trails, etc.)
4. Ensure that all pamphlets, brochures, and newspapers are stocked for the day:
a. Cabrillo NM Pamphlet
b. Foreign language pamphlets
c. Cabrillo Journal/Visitor Guide
d. Just for Kids Junior Ranger
5. Check the phone for voice mails (red light on handset will be displayed).
a. Press “Message” button with envelope icon
b. When prompted for a password, enter: 0000#
c. To play messages, press 1
d. To erase a message, press 3
Normal Operations
To provide excellent customer service:
1.
2.
3.
4.

Greet guests as they enter the Visitor Center
Offer to answer any questions
Suggest activities based on the day’s schedule and/or weather conditions
Be prepared to answer questions using available reference materials:
a. CNM Reference Manual (E-binder)
b. Reference binders
c. File folders with copies of fact sheets (e.g., military guns, birds, etc.)
d. CNM NPS website
5. Answer the phone, “Good morning/afternoon. Cabrillo National Monument. This is
[NAME], may I help you?”
a. If caller would like to speak to a ranger or other staff member, transfer the call by:
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i. Pressing the “Transfer” button
ii. Dialing the 4-digit extension number
iii. Pressing the “Transfer” button again
b. If you are interacting with a guest in person at the desk, let the phone call go to
voicemail.
c. Sometimes callers ask questions that can be answered by visiting our website.
Politely direct them to the appropriate page on our website for the information
they’re seeking. This may include:
i. Permits for special events such as weddings, reenlistments, etc.
ii. School field trips
iii. Tidepool group visits
6. Maintain the desk in a neat and orderly fashion. Return items to their designated
locations so that the next person staffing the desk can find them.
Operating the Public Address System
There may be times where it is necessary to make an announcement over the public address
system. You should keep PA announcements to an absolute minimum so as not to disrupt the
guest experience. Types of announcements include:
1. Emergency announcements
2. To announce the beginning or a program, event, or movie
3. To attempt to reconnect a guest with an important lost item (e.g., wallet, keys, credit
card, etc., and not things like hats or jackets)
4. To provide interpretive information (e.g., identity and type of Navy or other ships
passing by)
To operate the PA system:
1. Before making an announcement, think through and/or write down what you plan on
saying so that it’s clear and concise.
2. Keep announcements short (under 30 seconds).
3. Select the region in the park where you would like the announcement to be made by
using the “Next” or “Previous” buttons at the top right of the control panel.
a. If you want the announcement to go through the entire park, including the theater
even if the moving is playing, select “001 All Call.”
b. If you want the announcement to go throughout the park except for the theater,
select “012 No Theater All Call.”
4. Press the key on the side of the microphone and wait for a few seconds after the light
displays green before attempting to speak (if you use the “001 All Call” setting, there
will be an audible bell tone played over the PA system to get the guests’ attention).
5. Speak clearly and confidently.
Radio Use
Two-way radios are used to communicate between rangers and other park staff. The base station
at the Visitor Center desk can be used to call others if you cannot get through to them on their
telephones.
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1. Each ranger or staff member has their own 3-digit code or call sign. They are
identified on the laminated sheet next to the phone.
2. The call sign for the Visitor Center is 799. If you hear someone calling 799, you
should respond.
Personal Conduct
You should always present a professional, friendly image that represents Cabrillo NM and the
NPS well.
1.
2.
3.
4.
5.
6.

Do not use your personal cell phone for texting, Internet surfing, or phone calls.
No eating at the Visitor Center desk.
Keep drinks in sealable containers to avoid spills.
Stand up and talk with the guests when physically able.
Be neat in appearance.
Be friendly, courteous, respectful, and engaging.

Closing the Park
The process of closing the park begins at 4:30 PM with a series of announcements over the PA
system.
1. Closing announcements are scripted and located in the black binder.
2. Announcements are made at 4:30 PM, 4:45 PM, 4:55 PM, and at park closing at 5:00
PM.
3. When the closing announcement is made at 5:00 PM, get on the park radio and announce
to all rangers that the closing announcement has been made.
4. Ensure that the laptop computer is powered down and secured.
5. Straighten up the desk, remove any trash, and restock any brochures or pamphlets.
6. Return hand-held radios to the Admin building and place them in their chargers.
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Use Your Website http://www.nps.gov/cabr/index.htm
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Park Trails
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The Bayside Trail
Introduction By Kristina Otis Guzelian

There are many short trails with fantastic views throughout Cabrillo National Monument
(e.g. tidepool area, around the bunkers, whale lookout, and lighthouse) including the
Bayside Trail. This trail is 2.5 miles (round-trip) with great views of the ocean, Ballast
Point (where Cabrillo landed), downtown, Coronado Island, Tijuana, sandstone cliffs,
ships, plant life, and, if the season is right, snow on the tops of the mountains.

The trail begins near the old lighthouse. There is a
Bayside Trail sign, just before you reach the
lighthouse, which directs you to the left and takes you
down a paved road, and eventually leads you to the
gravel/dirt path. The walk is a self-guided tour (with
plenty of detailed signs that describe the sensitive
vegetation, weather, habitat, animal life, etc.). It is also
a historical site; a searchlight shelter and power plant
built in 1919 and used during World Wars I and II still
stand.
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There are plenty of benches too, allowing you to rest, reflect, enjoy the views, write, or
just take in the beautiful natural surroundings. If you have not been on this hike, it is
worth the walk. Make sure you tell our visitors about this hidden adventure.
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The Trail
On the southeast side of the park, the trail follows an old military road winding down
from the top of the park toward San Diego Bay. On a clear day you can see the mountains
of Mexico to the south, the Laguna mountains to the east behind the San Diego skyline,
North Island Naval Air Station, and the Coronado Bridge. The 2.5 mile roundtrip is easily
done by kids and adults of all hiking abilities. But even though it’s relatively short, the
uphill return gives a good workout with an approximately 340-foot elevation gain that
could be challenging for hikers with respiratoty or heart problems. Benches and stopping
points provide perfect places to take in one of the most beautiful views in the county
while you catch your breath. Hiking time is estimated at 1 to 2 hours, though you are
likely to encounter many repeat local visitors using it as part of their weekly workout
(think ½ hour round-trip). There are no restrooms or water along this trail, so hikers are
asked to bring water with them, especially in the warm summer months. There is also no
access to the beach at any point on the trail, and pets and bikes are not allowed. As in any
natural area, there are environmental hazards to watch out for, including toxic plants and
animals and fragile cliff faces. The downhill portion of the trail ends overlooking Ballast
Point where nuclear-powered submarines are now docked in the same place Cabrillo’s
ships anchored after three months at sea in 1542. Cabrillo’s statue looms on the bluff
about 300 feet above you. You’re at the half-way point.
Flora and Fauna
The natural environment along the trail is much the same as when Juan Rodriquez
Cabrillo came ashore here in 1542. The trail is one of very few places in the world where
Coastal Sage Scrub can live. Coastal sage habitat includes plants such as the fragrant
blacksage and sagebrush and is one of the most threatened habitat types in the world. The
trail is also home to the Southern Maritime Chaparral, another vulnerable and precious
habitat, inlcuding cliff spruge, dudleya and barrel cactus. Point Loma gets approximately
10 inches of rain a year.
Common plants along the Bayside Trail
Lichens
Mosses
Snake Cholla
Prickly Pear
Buckwheat
Four O’Clock
Tree Tobacco
Indian Paintbrush
Black Sage
Toyon
Deerweed

Bushy Yate (Eucalyptus)
Sugar Gum (Eucalyptus)
Laurel Sumac
Lemonade Berry
Wild Cucumber
California Sage
Chaparral Broom
Black-eyed Susan
Golden Yarrow
Mohave Yucca
Coast Ceanothus

Hundreds of different native plants and animals call the Coastal Sage Scrub their home.
Many local birds, such as the California Quail, American Kestrel, and Morning Dove
might be seen along the trail. The Point Loma peninsula is an important stopover for
many birds that use the Pacific Flyway. In the spring, migratory birds such as
hummingbirds, warblers, wrentits, and bushtits make their appearance. Cottontail rabbits,
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ground squirrels, lizards, snakes, and foxes might be seen along the trail. During the
summer, please keep an eye out for rattlesnakes.
Common Birds and Animals along the Bayside Trail
California Striped Racer
Southern Pacific Rattlesnake
San Diego Gopher Snake
Great Basin Fence Lizard
Calif. Side-blotched Lizard
San Diego Alligtor Lizard
Great Blue Heron
Brown Pelican
Brush Rabbit

Scrub Jay
Rufous-sided Towee
Snowy Egret
Forster’s Tern
Wrentit
Calif. Ground Squirrel
Western Gull
Anna’s hummingbird
Gray Fox

Military History
Wayside signs along the Bayside Trail highlight the importance of Point Loma and its
strategic location in our military history. In 1852, the U.S. Government designated the
area as a military reserve. The Army housed a portion of its intricate coastal defense
system on Point Loma. During World Wars I and II cannons, mortars, and observation
bunkers were constructed in a protective ring around the harbor. You’ll see a 1919
searchlight power station that was part of the system and housed huge searchlights that
were used to light up the harbor entrance. The searchlight itself was housed a short way
down the trail. When it was needed the soldiers wheeled it out on steel tracks, most of
which have been removed. From there it could sweep the harbor entrance and illuminate
approaching ships and aircraft. From the tip of Zuniga Jetty, which you can see stretching
from North Island southward toward the ocean, a submarine net anchored to Point Loma
could be raised to prevent the entry of enemy underwater craft. You’ll also see modern
day military defense installations. At the end of the trail is a view of Ballast Point, home
to nuclear-powered submarines. Across the bay you can see North Island Naval Air
Station.
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Coastal Trail at Cabrillo National Monument

The coastal trail at Lot 2 of Cabrillo National Monument. The trail offers coastal ocean
views, rare native plants, and wildlife.

The coastal trail at Cabrillo National Monument is a short one-mile round trip hike ranging from
easy to moderate difficulty due to a few steep slopes. You can find this trail on the west side of
the peninsula, which leads to the tidepool access area. This trail can be started from the entrances
at Lot 1 or Lot 2 off of Gatchell Rd. Take Cabrillo Rd. from the main entrance of the park to
Gatchell and park at either lot.
On this trail you’ll find wide, easy paths with an amazing coastal view. The easy paths lead to
steep stairs. Keep in mind this trail is constantly impacted by erosion and some of the stairs are
uneven and rugged. It is not possible to take strollers etc. on this trail.
Look upslope to the east and you’ll see native Mediterranean Coastal Sage Scrub and Maritime
Chaparral plants. This native vegetation was once abundant in southern California but
development has left very little acreage remaining. You may see rangers and volunteers pulling
invasive weeds in this area and in other parts of the park. One recent project led to the resurgence
of native sea dahlia (pictured below).
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The rare Sea Dahlia or Coreopsis maritima in full bloom along the
coastal trail.
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Along the trail you will walk over the “hump”. This part of the trail leads away from the
tidepools, if you are starting from Lot 1.

D. Wieder
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As you continue along towards Lot 2, you will climb steps leading to the top of the trail. Notice
how the climate changes as you ascend to the top.

D. Wieder
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Shortly after reaching the top of the stairs, you will come across an underground searchlight
shelter, No. 15, from World War II. What you are looking at is the sliding roof. Make sure you
stay off the roof as it is very unstable. This is the only searchlight shelter that is visible within the
Park.

D. Wieder
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Continuing on toward Lot 2, you will see the Spur Trail to the left. This trail leads down to an
additional access point for the tidepools as well as great ocean viewing.

D. Wieder

This coastal area is also the only area in the park where leashed dogs are allowed. It is popular
with local dog walkers, runners, hikers and those who just want to take in the view and fresh
coastal breezes. Keep in mind, there are no trash cans along the trail. Please pick up after your
dog. Restrooms are located at Lot 1. Enjoy your hike!
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Events, Festivals, Open Houses

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Cabrillo National Monument is host to a number of special events each year. As a VIP you
should not only be able to talk about them but get involved - they are all educational and a whole
lot of fun!

Yearly Events By Month
(for specific dates: http://www.nps.gov/cabr/planyourvisit/events.htm)
January or February Whale Watch and Intertidal Life Festival
March March 22, the date the lighthouse was taken out of service (1891). This is one of three
days each year when the tower to the Old Point Loma Lighthouse is open to the public (from
10am to 3:30pm).
April National Parks Week
April Junior Ranger Day
April/May Artist-In-Residence Exhibition
July 4th of July Above the Fireworks (Cabrillo National Monument Conservancy)
August Move to Improve Challenge (Health, Wellness, Sustainability Festival)
August August 25, the National Park Service’s Founder’s Day (1916). This is one of three days
each year when the tower to the Old Point Loma Lighthouse is open to the public (from 10am to
3:30pm).
September Cabrillo Festival, Naval Base Point Loma
September/October Artist-In-Residence Exhibition
November November 15, the date the lighthouse was placed into service (1855). This is one of
three days each year when the tower to the Old Point Loma Lighthouse is open to the public
(from 10am to 3:30pm).
December Air Raid Pearl Harbor Re-enactment
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Junior Rangers

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

A Junior Ranger badge is waiting for you!
- NPS Photo
Excerpt from the Cabrillo National Monument webpage:
http://www.nps.gov/cabr/

The Junior Ranger Program is a fun way to find out more about the park, and is a chance to earn
a Junior Ranger badge. When you arrive, go to the Visitor Center and ask for a free "Just For
Kids" newspaper. Visit the different areas of the park to learn more about 16th century
exploration, ships and aircraft, whales, and natural and military history. When you are done,
bring the newspaper back to the Visitor Center and discuss your answers with a Park Ranger or
Volunteer - and be awarded a Junior Ranger badge!
Please note: Because of the activities, our Junior Ranger program must be completed while you
are actually in the park - it cannot be completed at home and a Junior Ranger badge mailed. Plus,
part of the fun is receiving the Junior Ranger Oath and Badge from a real Park Ranger! We hope
you will come to Cabrillo National Monument and embark on your own Junior Ranger voyage of
discovery.
The Junior Ranger program is designed to engage children and families in the stories embodied
in their national parks. Children complete activity books that lead them through the park in a kidfriendly way. They are drawn to parts of the park story that they can relate to. When completed,
they present their booklets to a ranger to earn a badge (sticker for preschoolers) and a certificate.
There are Junior Ranger programs in nearly all national park areas. Children who have
completed Junior Ranger programs at other national park areas are encouraged to wear their
Junior Ranger badges from those parks to Junior Ranger Day at Cabrillo.
The National Park Service also has an online WebRanger program (www.nps.gov/webrangers/)
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Park Safety at Cabrillo National Monument
Cabrillo National Monument has a comprehensive safety plan for numerous types of potential
incidents. An introduction to safety at Cabrillo and in the National Park Service is included in
this document. A few of the more likely incidents are also included in this document, but for
others, please see the Emergency Operations Manual, located in each division office and also on
the network’s T: Drive at T:/EMERGENCYOPERATIONSPLAN/CABREOP.docx – cover
image below

EMERGENCY OPERATIONS PLAN

For ALL Emergencies = Radio or Call the On-Duty Law Enforcement Ranger
Emergency Number: 9-911

1800 Cabrillo Memorial Drive
San Diego, CA 92106-3601
(619) 557-5450
www.nps.gov/cabr/index.htm
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INTRODUCTION
(Excerpt from the Emergency Operations Manual)
NPS Management Policies (2001) 8.2.5.2 “Emergency Preparedness and Emergency
Operations” requires each park to develop an Emergency Operations Plan (EOP) “to ensure an
effective response to all types of emergencies that can be reasonably anticipated.” This plan is
designed to enable park staff to appropriately respond to an emergency.
Cabrillo National Monument has a form of legal authority on monument lands that is termed
exclusive jurisdiction. Law enforcement activities and investigations must be conducted by
federal law enforcement officers. The State has no legal obligation or authority to enforce
criminal law in the park. Commissioned employees can enforce Code of Federal Regulations
(CFR) offenses inside park boundaries.
Furthermore, all uniformed NPS employees are trained in basic first aid, CPR, and AED use.
Some may have higher levels of training including Emergency Responder or Emergency Medical
Technician.
INCIDENT COMMAND SYSTEM
Emergency operations at Cabrillo National Monument will be organized under the Incident
Command System (ICS). This inter-agency system is commonly used on fires as well as search
and rescue (SAR) incidents because it provides a clear organizational structure, terminology,
and individual roles when working with multiple agencies and resources.
Due to the limited emergency resources of Cabrillo National Monument, emergencies may
require outside assistance. All LE Rangers are trained in ICS, and other NPS employees should
be familiar with the basic ICS concepts. For example, the Incident Commander (IC) is
responsible for the emergency. The first employee on scene would be considered the IC until
relieved by a LE Ranger.
HIGH PRIORITY INCIDENTS
NPS has designated certain incidents as high priority incidents. These incidents, typically larger
in scope, will likely attract media attention and present further considerations. These incidents
have been divided up into Level 1 and Level 2 events, and each has specific, defined reporting
procedures. Please see APPENDIX D: Incident Reporting Procedures.
USE OF THE EOP
This Emergency Operations Plan does not supersede any federal or regional NPS guidelines, but
is intended primarily as a guide for non-law enforcement personnel at Cabrillo National
Monument. LE Rangers have significant advanced training for each of these situations, though
they may find this manual helpful as a general procedural guide.
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The following incidents are an excerpt from the EOP. Please see the EOP for a
complete list of potential incidents and response plans.
EARTHQUAKES
Every year approximately 500 earthquakes occur in the state of California that are large enough
to be felt. San Diego County, in comparison to other southern California areas, has sparse
seismicity. However, since 1984, earthquake activity in San Diego County has doubled over that
of the preceding 50 years.
Ongoing field and laboratory studies suggest the largest credible earthquake predicted for the
coastal and metropolitan areas is a magnitude 7.2 on the Rose Canyon Fault, though other
faults in San Diego County are active. Several known fault lines exist on Point Loma, though
these are thought to present less of a threat than others.
Earthquakes are large events that will have impacts, perhaps much greater impacts, beyond the
borders of the park. Many visitors will naturally try to return home in the aftermath of a major
earthquake. Cabrillo National Monument does not have the capability to house or care for
evacuees, so the park should be closed following a major earthquake.
The National Park Service is currently enrolled in Send Word Now, an emergency notification
service provider. This system enables NPS to quickly send out information in the event of an
emergency requiring immediate notification or response to groups of employees within the
Region. LE Rangers may be notified of major events via this service.
In the event a large earthquake is felt, the Chief Ranger or other LE Ranger will assume the role
of Incident Commander and may personally or direct staff to:
1. Ascertain any visitor or personnel injuries.
2. Assess buildings onsite for any visible structural damage. Close off as necessary, maintaining
a secure perimeter. Staff should be instructed not to enter hazardous areas.
3. In the event of significant damage or other catastrophe, the Chief Ranger, in consultation
with the Superintendent, may order an evacuation of the park.

FIRE (STRUCTURAL)
Park buildings present the primary local source for structural fires. Fighting a structural fire
requires extensive specialized training and should not be attempted by anyone without this
training. These training and personnel requirements make it unlikely that aggressive measures
to extinguish a well advanced structural fire could be taken. However, time is of the essence,
and quickly taking whatever steps are possible to minimize losses from the fire is paramount.
After ensuring personal safety and visitor safety, the main goal for park personnel should be
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containment of the fire to the involved structure and the protection of any nearby buildings,
property, and resources from damage. Leave dangerous rescue attempts to trained firefighters.
Keep in mind that there could be a crime associated with the fire, which can expand the extent
and type of information that should be gathered by the park employee taking the initial report.
The park employee who is contacted by the reporting party should:
1. Obtain the following detailed information:
A) The location of the fire
B) Structure(s) involved
C) Extent of the fire (just started, full engulf)
D) Time first sighted
E) Any injuries (severity and number)
F) Information on other possible witnesses
DO NOT LET THE REPORTING PARTY LEAVE UNTIL A LE RANGER ARRIVES AND SPEAKS TO THEM.
2. Contact a LE Ranger, the Chief Ranger, or in their absence, the Superintendent.
3. If unable to contact any of the above NPS employees, immediately dial 9-911.
4. To the extent that your training allows, begin measures to evacuate the area, contain the
fire, and protect any nearby resources that may be in jeopardy.

FIRES (WILDLAND)
The dry climate, frequent high winds, and fire-prone coastal sage scrub habitat make Cabrillo
National Monument susceptible to wildfire. Whether started by a carelessly dropped cigarette,
lightning, a spreading structural fire, or arson, a wildland fire has the potential to spread quickly
and jeopardize public safety and park facilities.
Cabrillo National Monument does not have its own in-house firefighting capacity, but Federal
Fire, potentially with support from San Diego Fire-Rescue, will respond.
The park employee who is contacted by the reporting party should:
1. Obtain the following detailed information:
A) The location of the fire, as exactly as possible
B) Time first sighted
C) Fire behavior (smoldering, blazing, rate of spread, etc.)
D) Any injuries (severity and number)
DO NOT LET THE REPORTING PARTY LEAVE UNTIL A LE RANGER ARRIVES AND SPEAKS TO THEM.
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2. Contact a LE Ranger, the Chief Ranger, or in their absence, the Superintendent.
3. If unable to contact any of the above NPS employees, immediately dial 9-911.
4. To the extent that your training allows, begin measures to evacuate the area and protect any
nearby resources that may be in jeopardy.
5. Wildland fires, once they reach 100 acres in size or are likely to require an Incident
Management Team, must be reported to the Regional Fire Management Officer by the Chief
Ranger.

LANDSLIDES
Landslides are not uncommon in Southern California. In a landslide, masses of rock, earth, or
debris move down a slope. Landslides may be small or large, slow or rapid. They can be
activated by storms, earthquakes, fires, or the steepening of slopes by erosion or human
modification.
Debris and mud flows are rivers of rock, earth, and other debris saturated with water. They
develop when water rapidly accumulates in the ground, during heavy rainfall or rapid
snowmelt, changing the earth into a flowing river of mud or “slurry.” They can flow rapidly,
striking with little or no warning at avalanche speeds. They also can travel great distances from
their source, growing in size as they pick up trees, boulders, cars, and other materials.
The park employee who is contacted by the reporting party should:
1. Obtain the following detailed information:
A) Location of the slide
B) Any injuries (severity and number)?
C) Resources impacted
2. Contact a LE Ranger, the Chief Ranger, or in their absence, the Superintendent.
3. If unable to contact any of the above NPS employees, immediately dial 9-911 if injuries are
suspected or facilities were impacted.
4. Stay away from the slide area. There may be danger of additional slides.
5. Check for injured and trapped persons near the slide, without entering the direct slide area.
Direct rescuers to their locations.
6. Look for and report broken utility lines and damaged roadways and report to LE Rangers.
7. Check the building foundations and surrounding land for damage.
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MEDICAL EMERGENCIES
The National Park Service recognizes that the preservation of human life takes precedence over
all other park management activities. All NPS employees have an obligation to render
assistance commensurate with their skill, experience, and training to ill or injured persons. This
duty to act applies to NPS employees only while on duty, though Good Samaritan laws offer
some protection to employees who chose to render aid off duty.
Cabrillo’s primary medical backup comes from Federal Fire, which operates ambulances out of
the Submarine Base. In case of a medical emergency at Cabrillo National Monument, Federal
Fire ambulances would most likely respond. Rural-Metro Corporation, the City of San Diego’s
ambulance contractor, may provide service if Federal Fire’s ambulances are unavailable.
Fully oriented patients may designate which hospital they would like to go to. Trauma patients,
unconscious patients, or patients otherwise unable to designate a hospital will most likely be
routed to UCSD Medical Center in Hillcrest. UCSD Medical Center is considered the Base
Hospital for all of Point Loma; Cabrillo National Monument is located in their catchment area.
Please see Appendix F for a listing of all San Diego County Hospitals. Multiple similar medical
emergencies could be indicative of a public health emergency.
The park employee who is contacted by the reporting party should:
1. Obtain the following basic information for an initial radio report (SAILS):
A) Sex
B) Age
C) Injury/ Chief Complaint
D) Location
E) Status (Mild, Moderate, Acute)
• Mild patients are stable and not in an immediately life-threatening state
• Moderate patients are either unstable or their status is uncertain
• Acute patients have immediately life-threatening issues
DO NOT LET THE REPORTING PARTY LEAVE UNTIL A LE RANGER/EMS PROVIDER ARRIVES AND
SPEAKS TO THEM
2. Contact a LE Ranger, the Chief Ranger, or other EMS qualified staff person at Cabrillo.
3. If none of the above is available, dial 9-911.
4. Provide assistance and care appropriate to your current, certified level of training (your
scope of practice

AGAIN – FOR A COMPLETE LIST OF ADDITIONAL EMERGENCIES – SEE THE EOP –
Located in every division office or on the T Drive.
###
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United States Department of the interior
NATIONAL PARK SERVICE
Cabrillo National Monument
1800 Cabrillo Memorial Drive
San Diego, California 92106-3601

July 1, 2013
Dear Cabrillo National Monument Volunteers-In-Park (VIP):
Welcome to the Cabrillo National Monument Team! I t is a very historic time to be a part of the
monument as it celebrates its 100th Anniversary. Your willingness to become a Volunteer-InPark and share your time and talents with the National Park Service will have a significant effect
on the quality of visitors' experiences here.
Cabrillo National Monument is one of about 400 units within the National Park System with the
mission of preserving, unimpaired, our natural, historic and cultural resources for the enjoyment
of everyone. I t is only through the generous efforts of concerned citizens like you, working
together with NPS staff, that we can attain this goal. Whether you are doing interpretation,
helping in resource management, are a member of the volunteer committee, or are contributing in
some other way, your help is greatly needed and warmly appreciated.
As we celebrate Cabrillo National Monument's centennial year, we look forward to the next 100
years as we strive to provide visitors with enjoyable experiences, while achieving the crucial goal
of protecting park resources. That protection includes studying the effects of climate change,
both locally and statewide.
I hope you enjoy the time you spend here. Please don't hesitate to share your concerns,
suggestions and ideas with your VIP supervisor/manager.
Sincerely,

Tom Workman
Superintendent
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CNM Volunteer Orientation Guide (VOG)
The Volunteer Orientation Guide (VOG) uses information from various park resources to help
new volunteers become familiar with Cabrillo National Monument. It gives you a brief overview
of the park, its staff, and its volunteer opportunities. Please refer to the resources mentioned in
the VOG for more in-depth information.
The VOG may be accessed online or downloaded from the CNM Volunteer Blog (VIP Voice):
https://vipvoice.wordpress.com/vog/

You may also borrow a hard copy from the park's volunteer coordinator.
The VOG was developed by VIPs Setara Nouri and Becky Wieder, under the guidance of the
Volunteer Navigation Committee. Park interns, staff, and several VIPs contributed information
and oversight.
While new volunteers can use the VOG as an introduction to CNM, all VIPs and staff can also
use the guide as a go-to quick reference source. At under 50 pages, the VOG can be reviewed
easily and regularly to help you recall facts, figures and interesting information about the park
and its themes. The park’s Reference Manual (e-binder) is a much more in-depth (over 1,000
pages) source of information that you should read and refer to on a regular basis in order to be
fully informed about all aspects of the park.
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VIP Expectations and Support
As a volunteer at Cabrillo National Monument, you are expected to honor the time
commitments required for your position(s), and to take part in any necessary orientation,
training, and continuing education events. You are also expected to represent the park in
a professional and competent manner both inside the park and in the community. As a
VIP you are considered an interpreter for the park and as such should know the tenets and
techniques of effective interpretation. Part of what you do is translate the park for
visitors.
CNM will give you a uniform (including a shirt, a hat, and a windbreaker) and will
provide ongoing training and learning opportunities. You will have the full support of
park staff and access to park resources.
A Word About the Volunteer Navigation Committee (VNC)
The VNC was created to support volunteers and to contribute to the development and
success of the VIP program, including community outreach and collaboration with CNM
organizations and partners.
The VNC gives you a voice in park decisions relating to the VIP program. Any volunteer
or staff member is welcome to participate. The committee usually meets the second
Saturday of each month.
The VNC has helped with many projects at the park, including: creating a VIP support
network, developing a matrix of volunteer opportunities, helping with park conferences
and continuing education events, and doing community outreach.
There is an annual State of the VNC training/meeting/celebration held each fall. All
volunteers are invited to attend.
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What Is The Volunteer Navigation Committee and Why Should You Care?
As a Cabrillo National Monument volunteer, you are asked to honor your commitment to the
park and to represent the best of CNM in the park and in the community. You are lent a uniform,
supplies and equipment, and are provided with training and continuing education opportunities.
You also have the full support of park staff and access to park resources.
So why would you need a committee run by volunteers—isn’t that just one more thing to add to
your already full to-do list, and yet another meeting to attend? The Volunteer Navigation
Committee (VNC) is so much more than just another committee and another meeting. The group
provides volunteers with a voice in the decision-making processes related to the VIP program at
CNM. It also helps define, describe, and archive all the information related to volunteer
opportunities at CNM and provides it to the National Park Service (NPS) staff and San
Diego community.
The VNC was originally created to help rangers during transition periods when staff turnover at
the park was high. The group provided continuity by helping to define all VIP opportunities and
the training required for those positions. The committee also provided support for both
volunteers and staff to contribute to the development and success of the VIP program, including
community outreach and collaboration with CNM organizations and partners.
The VNC gives you a voice in park decisions that affect you as a VIP. Any volunteer
or staff member is welcome to participate and has both voice and vote at VNC meetings. The
committee usually meets the second Saturday of each month. An email reminder is sent to all
VIPs confirming the date, time and place of each meeting. Minutes are taken at the meetings and
are sent by email to all VIPs after each meeting.
Some of the projects we've done or are currently doing include:
- Created a support network for volunteers
- Developed a matrix of opportunities for volunteers at the park
- Developed a Volunteer Orientation Guide for new volunteers
- Developed, and do a yearly update to, the ebinder reference manual
- Established a white board calendar for quick reference to upcoming events
- Assist in putting on the annual TPERP Conference
- Contact and schedule speakers for our VIP Program Lecture Series
- Produce volunteer continuing education events
- Keep the volunteer page of the Cabrillo website current and maintain the VIP Voice
- Provide input and support for VIP recruitment, retention, reward, and release
- Provide input on volunteer training protocols and materials
- Participate in special events, committees, and activities
- Do community outreach
There is an annual State of the VNC training/meeting/celebration held each fall. All
volunteers are invited to attend. Please join us and help create fun and innovative ways to
enhance the VIP program and better serve the park. The VNC is a value-added, and fun, way to
improve our volunteer program. Please join us!
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Cabrillo National Monument (CNM)
Volunteers-in-Parks (VIP) Navigation Committee (VNC) Charter
Revised June 10, 2017

• Purpose
The VNC was created to allow volunteers to support and contribute to the development and
success of the VIP program at CNM through creative and innovative enhancements, community
outreach, and collaboration with and support of other CNM organizations and partners.
Establishment of the VNC provides volunteers a voice in the decision making process related to
the VIP program at CNM. The committee will maintain information related to volunteer
opportunities, training, and mentoring of VIPs.
The VNC will cooperate closely with park staff to provide continuity at all times, especially
during periods of staff turnover. The VNC will be a resource for maintaining and providing
information on the history and legacy of volunteer programs at CNM.
The VNC will serve as a conduit for the voice of volunteers on how to improve the CNM VIP
program. The VNC will work to make the volunteer program a reflection of both the park's needs
and the abilities, talents and expertise of its volunteers. And the VNC will ensure that the needs
of both the park and its volunteers are considered and supported.

• Activities
The following list of activities is based on needs identified at the time of this charter. A later
section of this charter provides authority and defines the process for expanding this list.
• Represent all volunteers to local NPS management
• Represent the VIP program to CNM cooperating associations, friends groups, and other
partners
• Represent the VIP program and the park in outreach activities
• Provide input for maintaining current information on volunteer opportunities at CNM
and help staff develop and execute training related to each opportunity
• Assist in planning annual training, continuing education, lecture series, and VIP outings
• Maintain and archive training material relevant for volunteers
• Assist park staff in planning and participating in special events
• Provide input for maintaining a master event calendar pertaining to VIP opportunities
• Help make sure online VIP information is kept current and robust (such as the VIP
Voice, VOG, and E-binder)
• Suggest new activities for the VIP program
• Assist with volunteer recruitment, retention, recognition, and release
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• Roles and Responsibilities
Role(s)

Responsibilities

Filled By

Park Service Liaison

This ranger acts in an advisory
capacity as the conduit of
information between CNM staff
and the VNC.

Park Staff

Chair

Coordinates VNC meetings (time Volunteer
and location), provides the
agenda, ensures all meeting
minutes are disseminated in a
timely fashion and all action
items are documented and
tracked to completion, leads all
meetings or ensures the vice
chair is available to do so,
provides leadership in
determining VNC priorities and
activities, and works directly
with the park service liaison in
guiding the VNC.

Vice Chair

Assists the chair with their duties Volunteer
and assumes all chair duties in
the chair's absence.

Recording Secretary

Records the minutes of all VNC
meetings, ensures they are
distributed to all interested
parties, and archives them.

Volunteer Liaisons to Park
Partners

Represent the VNC at meetings Volunteer(s) or park staff
of cooperating associations and
partnerships to ensure
communication, cooperation, and
collaboration between groups,
and report to the VNC on behalf
of said groups.

Volunteer Liaisons to all other
Subcommittees/Groups

Represent the VNC at all
meetings of subcommittees and
other groups/entities involving
VIPs, and report to the VNC on
their behalf.

Volunteer

Volunteer(s) or park staff

The VNC may add other roles as needed according to its mission and current activities. Leaders
in each role may solicit other volunteers to assist in fulfilling that responsibility.
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• Membership
All volunteers, park staff, and board members of CNM friends groups and cooperating
associations are considered members of the VNC and, as such, are welcome to attend any VNC
activity and have voting privileges at any meetings they attend. Committee roles and
responsibilities are based on the needs of the park at the time of this charter and may be modified
as necessary. Officer roles shall be filled by volunteers. Committee roles shall be filled by
eligible persons (as stated above). Said persons will either request a role, be asked to assume a
role, or (in the case of multiple people desiring the same role) be elected by the VNC. Each role
has a service period of one year. At the end of their term, a person will indicate their desire to
continue or step down. A person may resign their position at any time and will help the VNC
find a replacement. There is no limit to the number of times a person can hold a position, and a
person may take on more than one role. The Park Liaison role will serve at the discretion of the
park.

• Meetings
Initially, VNC meetings will be held once a month. The group may determine when/if to initiate
quarterly meetings. Weekends in the morning are the preferred times. Meetings will be kept
under two hours and will be conducted in accordance with the meeting procedure documented in
Appendix A.
The VNC shall hold an annual status meeting (coinciding with the park's annual reporting cycle)
in which it reports the past year's activities and accomplishments to VIPs.

• Revising this Charter
The VNC may amend this charter at any time with a majority vote of the committee and the
subsequent approval of the park superintendent. It shall be the VNC policy to review the charter
annually at a VNC meeting and make all revisions recommended at that time.
Procedure:
• Proposed revisions are presented at regular VNC meetings as agenda items
• Members discuss and agree on revision wording
• Voting is conducted by volunteers in attendance
• Approved revisions are updated in the charter
• The updated charter is given to the park superintendent for approval
• The updated charter takes effect upon superintendent approval
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Appendix A
Meeting Procedure
Excerpt from The Keys to Successful Meetings Process
Tasks:
1. Establish type of meeting and goals and objectives
a. The meeting leader determines type of meeting, i.e., review, status meeting, staff meeting, etc.,
and what guidelines or standards apply. Leader also publicizes the goal/objective of the meeting.
2. Establish entrance criteria and exit criteria for the meeting
a. The meeting leader determines what must occur prior to the meeting in order to make it
successful, and what must be accomplished for the meeting to be closed; entrance and exit criteria above
are the minimum
3. Be organized, be prepared
a. The meeting leader: 1). Ensures the right participants attend, 2). Assigns roles as necessary, 3).
Creates an agenda, distributes it along with prior meeting minutes and action items before the meeting
b. Participants: 1). Will be prepared to contribute to the meeting goals/objectives
4. Get off to a good start
a. The meeting leader: 1). Makes the participants feel comfortable, 2). Ensures adequate facilities,
room arrangement, refreshments, 3). Provides welcome and introductions, 4). Summarizes roles, goals,
objectives, agenda, timing issues, 5). Verifies that Entrance Criteria have been met.
5. Establish ground rules
a. The participants agree on: 1). Getting participation from all participants, 2). Limiting number
and length of presentations, 3). Handling disagreements or conflicts
6. Follow agenda, take minutes of proceedings and assign action items
a. The meeting leader conducts the meeting based on the agenda, and serves as the Facilitator and
Timekeeper if these roles are not otherwise assigned
b. The Facilitator ensures the meeting follows ground rules
c. The Recorder: 1). Reviews action items and decisions with other attendees prior to close of
meeting, 2). Confirms that exit criteria are met, 3). Sends our minutes in a timely manner for review and
comment, 4). Ensures action items are tracked in a tracking system or database and reviewed for closure
d. The Timekeeper ensures the meeting schedule and timing rules are followed
e. The Participants contribute constructively to agenda items and discussion
7. Request feedback on how to improve the meeting process
a. Participants discuss changes that can improve future meetings. Example feedback questions:
1). Was the agenda available beforehand as well as minutes of previous meetings and were they useful?,
2). How can we foster better communications?, 3). Do we have the right attendees?, 4). How can our
meetings be improved?
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Volunteer Code of Conduct
Cabrillo National Monument
May 2017
Purpose
The purpose of this policy is to provide a code of conduct for Cabrillo National
Monument volunteers.
Scope
This policy applies to all volunteers registered with Cabrillo National Monument.
Policy Statement
As a volunteer at Cabrillo National Monument, you are expected to honor the time
commitments required for your position(s), and to take part in any necessary
orientation, training, and continuing education events. You are also expected to
represent the park in a professional and competent manner both inside and outside
the park, and as such should know the tenets and techniques of effective
interpretation (and share only the official position of the park and not a personal
opinion, should they differ). Part of what you do is translating the park for visitors in
a professional manner, leaving all staff (including other volunteers), and visitors
with a positive experience both at Cabrillo National Monument and in the
community. While acting as a park volunteer you are considered a federal
government employee and are bound by the Fourteen Principles of Ethical Conduct
(Appendix A).
Core Values
The core values of an organization are those that form the foundation on which we
perform work and conduct ourselves. In an ever-changing world, core values are
constant. Core values are not descriptions of the work we do or the strategies
we employ to accomplish our mission. The values underlie our work, our
interactions with each other, and the strategies we employ to fulfill our mission.
Core values are the basic elements of how we go about our work. They are the
practices we use (or should be using) every day in everything we do.
NPS Core Values
• Shared Stewardship – We share a commitment to resource stewardship with
the global preservation community.
• Excellence – We strive continually to learn and improve so that we may
achieve the highest ideals of public service.
• Integrity – We deal honestly and fairly with the public and one another.
• Tradition – We are proud of it, we learn from it, we are not bound by it
• Respect – We embrace each other's differences so that we may enrich the
well-being of everyone.
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Professional and Personal Behavior
Volunteers are expected to perform their duties and behave in a manner which at all
times includes:
• Adherence to all aspects of our Policy Statement and the intent of our Core
Values
• Respect for customers/clients/members of the public
• Respect for staff members and other volunteers including cooperation and equal
opportunity, and a workplace free of discrimination and harassment
• Respect for health and safety issues including the organization’s policy on alcohol
and drugs, security measures, and historical weapons
• Respect for the organization’s procedures
• Respect for privacy and confidentiality
• Respect for dress code and wearing your uniform with pride
• Appropriate use of organization’s resources and use of the park’s information
Volunteers shall at all times:
• Avoid any actual or perceived conflict of interest
• Avoid any kind of corrupt conduct
• Avoid either by action or by communication anything that will tend to embarrass
or disparage the park
• Refrain from making public comments or contacting the media pertaining to any
aspect of the park without prior approval from park staff
• Refrain from accepting gifts over $20 in value from any entity doing official
business with the park without prior park staff approval
Accountability
Breaches of this code of conduct could result in instant dismissal.
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Appendix A
Fourteen Principles of Ethical Conduct for Federal Employees
(1) Public service is a public trust, requiring employees to place loyalty to the Constitution, the
laws and ethical principles above private gain.
(2) Employees shall not hold financial interests that conflict with the conscientious performance
of duty.
(3) Employees shall not engage in financial transactions using nonpublic Government
information or allow the improper use of such information to further any private interest.
(4) An employee shall not, except as permitted by the Standards of Ethical Conduct, solicit or
accept any gift or other item of monetary value from any person or entity seeking official action
from, doing business with, or conducting activities regulated by the employee's agency, or whose
interests may be substantially affected by the performance or nonperformance of the employee's
duties.
(5) Employees shall put forth honest effort in the performance of their duties.
(6) Employees shall not knowingly make unauthorized commitments or promises of any kind
purporting to bind the Government.
(7) Employees shall not use public office for private gain.
(8) Employees shall act impartially and not give preferential treatment to any private organization
or individual.
(9) Employees shall protect and conserve Federal property and shall not use it for other than
authorized activities.
(10) Employees shall not engage in outside employment or activities, including seeking or
negotiating for employment, that conflict with official Government duties and responsibilities.
(11) Employees shall disclose waste, fraud, abuse, and corruption to appropriate authorities.
(12) Employees shall satisfy in good faith their obligations as citizens, including all financial
obligations, especially those -- such as Federal, State, or local taxes -- that are imposed by law.
(13) Employees shall adhere to all laws and regulations that provide equal opportunity for all
Americans regardless of race, color, religion, sex, national origin, age, or handicap.
(14) Employees shall endeavor to avoid any actions creating the appearance that they are
violating the law or the ethical standards set forth in the Standards of Ethical Conduct. Whether
particular circumstances create an appearance that the law or these standards have been violated
shall be determined from the perspective of a reasonable person with knowledge of the relevant
facts.
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VIP
Expectations
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As a VIP, you are an important part of a bigger
team. Check out who's who on your team.....
Superintendent

Aministration
Chief

Visitor & Resource
Protection Chief

Tidepool (TPERP)
Coordinator

Facilities
Management
Chief

Interpretation &
Education Chief

Natural Resources
Management &
Science Chief

Volunteer
Coordinator

Tidepool (TPERP)
Assistant

Who are you?
You are an essential and valuable part of the CNM team that
is working hard to….
...protect, preserve and manage the monument's cultural and
natural resources and associated values in a manner that
leaves them unimpaired while providing a high quality
educational and recreational experience for all visitors
...preserve and protect the rocky intertidal for future
generations; while educating the masses, one visitor at a time
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CNM’s part: We’ll give you -

Great looking uniforms
Outstanding training and learning opportunities
Access to the park resources
Full support from park staff
An opportunity to work in one
of the best urban National Parks in the country
R Satisfaction in knowing that you are helping preserve one
our nation’s greatest resources

R
R
R
R
R
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Your part:

R Honor the minimum commitment for your position
R Complete volunteer orientation training
R Reference manual (e-binder review)
R Site visit (wayside review and films)
R Read “Understanding the Life of Pt. Loma”
R Visitor center shadow shift
R Attend other park training and continued ed. events
R Educate visitors about the park’s research and
conservation efforts
R Ensuring a pleasant and safe environment
R Observation and provide education of park regulations
R Provide ideas for improving the program
R Pride in wearing the uniform
R Self-initiated learning (see checklist)
R Punctual for shift or find substitute
R Help to recruit new VIPs
R Proper record keeping
R Ability to answer all kinds of visitor questions; some
commonly asked ones deal with
- history of the park
- who is Juan Rodriquez Cabrillo
- why is there a new lighthouse, and can I go into the
old one
- where are the World War I & II bunkers
- where can I see a Gray Whale
- why is zone 3 in the tidepools closed
- flora and fauna
- tides
- geology in the park
- geography of our area
- directions around the city
And if you're a TPERP: Help keep Zone 3 closed
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Protecting the resources and delighting the visitors
in all parts of the park is a team effort
We all have a part
We all have a benefit
144

Cabrillo National Monument
.

U.S. Department of the Interior
National Park Service

Volunteer Possibilities
Come join Cabrillo’s Volunteer program! Volunteers-In-Parks (VIP) play an ever-increasing
role in National Parks doing a variety of jobs. Dive into these activities:

Visitor Center

Living History
Have you ever wanted to go back in
time? Join our Living History volunteer
program and bring history alive.
• Choose a first person or third
person persona of the following
time periods: 1542-Cabrillo’s Era,
1887 Lighthouse-Victorian Era,
or 1941-42-WW11 Era.
• 12 hours required per month,
minimum eight-month commitment.
• Research and gain knowledge of
time periods, interpret your persona
to visitors in a formal and informal
setting.

Meet and speak to people from
around the world!
• Welcome and orient visitors to
the Monument, answer questions
about the park, San Diego County,
and National Park Service,
conduct Ranger-Led programs,
roving and general Visitor Center
operations.
• 16 hours required per month,
a minimum eight-month
commitment. Flexible schedule,
Monday through Sunday.

Maintenance
Maintenance volunteers donate
various skills.
• Carpentry, painting, landscaping,
custodial, plumbing, electric and
any basic trades.
• Schedule depends on project and
availability.

Natural Resource
Management
Community
Outreach
Bring the mission of the Monument
and the National Park Service to your
local community.
• Present artifacts, activities and
informational material with
traveling trunks.
• Flexible program hours based on
events.

Get your hands dirty and contribute to
natural resource and research projects.
• Weed pulling, seed collection,
assisting in Greenhouse plant
restoration and invasive species
removal.
• Tidepool education and protection,
tidepool monitoring.
• Herpetology and shorebird surveys.
• Data collection, GPS of non-native
species.

Seeking Teachers!
Are you a teacher, retired teacher
pursuing a career teaching or work
great with kids? Do you want to learn
how to use National Parks as living
classrooms?
• Great for resume building and
education majors.
• Develop and present summer
interpretive programs with the
Teacher Ranger Teacher for the
general public.
• Staff the visitor center desk, develop
curriculum-based materials for the
park, or take on special projects.
• A background investigation is
required for this position.

Bring Your Own Expertise
Do you have any special skills to
contribute to the Monument? Bring
your life’s passion and share them with
our community.
• Guest Speakers, Ranger talks,
lecturers, quarterly pot luck speakers,
and working with volunteers from
other organizations.

Entrance Station
Entrance Station volunteers provide
first-hand contact for visitors from
around the world.
• Collecting fees, handling funds,
issuing passes.
• Provide direction and information
about the park.
• A background investigation is
required for this position.

Visit volunteer.gov for opportunities and more information
01/16
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Volunteer Opportunities
Note: Some of these opportunities may not be available at any given time due to certain
conditions at the park. Always check with the Volunteer Manager for current
opportunities.
Entry Gate
Provide initial contact with visitors from around the world. Collect fees, handle funds, and
provide direction and information.
Visitor Center
Welcome and orient visitors to the Monument. Answer questions about the park, San Diego
County, and the National Park Service. Assist with Ranger-led programs and general Visitor
Center operations.
Living History / Interpretive
Bring history alive by portraying a persona of the three epochs interpreted in the park: 16th
Century Spain and the New World, 19th Century Lighthouse era, and WWII Coastal Defense.
Interact with visitors and enlighten them to Cabrillo's rich history.
Community Outreach
Represent Cabrillo National Monument and bring the Mission of the NPS to your local
community. Present artifacts, lead activities, provide information or staff a booth. Bring Cabrillo
National Monument into your community today!
Education Volunteer
Educate visiting classes of culturally diverse students, Grades 2 through 5, about the history and
environment of Cabrillo.
Artist In Residence
Facilitate two art programs within the community; facilitate one art program at CNM; participate
in training events; provide information regarding the natural and cultural significances of CNM;
present work for gallery exhibits.
Interpretive Assistant
Assist with various activities within the Interpretation Division such as researching, planning,
producing, and giving presentations that can be used for an interpretive program. Catalog and
maintain database of archived presentations and papers. Catalog the many photographs currently
in the Cabrillo files.
TPERP Volunteer
Tidepool Protection, Education, and Restoration Program. Ensure that visitors respect the
protected and sensitive environment of the rocky intertidal, educate visitors about its marine and
shorebird life and geological aspects. Located either in the tidepool area and/or at the interpretive
table adjacent to the tidepool area.
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Tidepool Monitoring
Measure the size and frequency of key marine species, including setting up transects for algae
(seaweeds), and taking photos in specifically sized plots of mussels, rockweed and two types of
barnacles. The recorded data is used to monitor the health of the marine species populations.
Shorebird Monitoring
Count shorebirds and people in the three areas of the Cabrillo tidepools and record sea and
weather conditions for one-hour periods. The data is used with the tidepool monitoring data to
determine how birds may be affecting the tidepools and how people may be affecting the number
of birds eating in the tidepools.
Herpetology Monitoring
Handle, identify and collect data on individual native reptile and amphibian species that are
caught in traps. Involves short, strenuous walks through coastal sage scrub on both sides of the
Point Loma peninsula. Collected data is used to keep track of the populations of lizard, snake,
amphibian and mammal species on the peninsula and to determine how human activities and
climate affect these animals.
Greenhouse/Landscaping Maintenance
Primary duty will to be to regularly water and monitor native vegetation around the Visitors
Center.
Periodically assist with vegetation restoration projects around the park.
Weed Warrior
Removing invasive non-native vegetation from the native habitat. Locating and collecting data
about non-native species.
Early Detection Rapid Response (EDRR)
As a member of a nationally recognized group of individuals who locate and identify invasive
plant species, volunteer will survey for, report, and verify the presence of a non-native species
before the sounding population becomes established or spreads.
Facilities
Work may include carpentry, painting, landscaping, custodial, plumbing, electric and/or any
basic trades.
Curatorial Maintenance Assistant
Process, catalog, digitize and inventory the museum collection; perform housekeeping and pest
management duties; enter museum records into the collections database; carry out conservation
assessments and treatments; packing; transporting and housing museum objects. Clean
lighthouse objects and artifacts; record light meter and data logger readings.
Librarian
Maintains the park's library by cataloging, checking-in and out, and re-shelving books. Assists
park staff in ordering and cataloging new publications and books. Keeping the library current
and useful.
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Administrative Assistant
Assists with the myriad administrative activities such as keeping the park's website up to date,
assisting with paperwork and cataloging, attending meetings as the scribe or facilitator, computer
set-up, putting together brochures or manuals, generating PowerPoint presentations, performing
configuration management, assisting with the organization of the park computer files, helping
keep supplies current.
Internship
Gain practical experience and an intimate understanding of the operation and management
procedures of a National Park Service unit. The intern works within several divisions and is
involved with a variety of work projects. Get your hands dirty with Rangers in the field and
provide customer service to the over one million annual visitors. There are various activities that
meet the need for most intern students. Discover Cabrillo's wonderful natural and cultural
resources. Working as an intern doing the kind of work you may be considering for a career can
help you better gauge your own skills and desires, make valuable contacts, and even consider
new options. Each intern position is uniquely matched to you and the area of the park where you
wish to work.
Lighthouse Information Station
Enjoy gorgeous views as you volunteer at the Lighthouse Information Station and introduce
visitors to the unique history of the Old Point Loma Lighthouse. Come be a part of this exciting
opportunity to work in one of San Diego’s most iconic landmarks.
Social Media Assistant
Help maintain CNM social and digital platforms as instructed by Park Mentor. This includes, but
is not limited to: daily posting of park information and pictures, visitor interaction, and
maintenance of media contacts. Other opportunities include creating visually impacting video
and graphic content from park outlets (natural resources, living history, events, and regular park
happenings).
Lighthouse Horticulturalist
Help maintain the Old Lighthouse Garden by weeding, watering and planting seeds. Interact with
visitors and invite them into the garden to taste seasonal produce. Also help with proper upkeep
and maintenance of garden supplies and water hose. Also interact with visitors about life at the
Lighthouse circa 1887.
Trails and Rails Docent
Welcome aboard! The National Park Service and Amtrak look forward to having VIP’S onboard
with the Trails & Rails program to help present educational programs to Amtrak passengers.
Cabrillo National Monument Volunteers will be onboard from San Diego to Los Angles to
engage passengers in a wide range of activities, including education, resource management,
maintenance, and other duties. There is a wide range of topics to be introduced to passengers
such as, California History with Juan Rodriquez Cabrillo, Lighthouse, Tide pools, Military
History and much more.
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Science Explorer’s Club
Introduce park visitors to science in the park and encourage environmental stewardship through
hands-on activities. Volunteers guide visitors through these activities, teaching them how to
collect data and make scientific observations. Topics include tidepool monitoring, citizen
science, bird surveys, and more!
Volunteer of the Day (VOD)
The Volunteer of the Day (VOD) position was established to assist volunteers, staff and the
public, serving as a resource for information, a facilitator for processes, a go-to person for help
with tasks, and a source of support for all. The most important part of this position is simply
being there—as a friendly face and a helpful presence for everyone. The VOD reports to and
works under the guidance of the VIP Program Manager.
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Entry Gate Volunteer

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

As a volunteer in the entry gate booth you will be the initial contact with visitors
providing the basis for their first impression of the park. You will collect fees, hand out
a park brochure, provide directions, and briefly answer visitor’s initial questions.
Job Title

Entry Gate Volunteer

Location & Time

Cabrillo National Monument, Point Loma, San Diego entry gate
At
• least one 4-hour shift per week; 6 month commitment
•
•• A background investigation is required for this position
• Collect fees
• Provide park literature and directions
• Briefly answer visitor’s initial questions

Duties
Duties
Knowledge
& Skills

Benefits

Contact

•
•
•
•
•
•
•
•
•
•

Good communication and interpersonal skills
Reliable and committed
Ability and desire to connect with visitors of all ages and cultures
Must be at least 18 years
Meet people from all around the world
Great work experience
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
We will provide an official National Park Service volunteer uniform

Find out more information at volunteer.gov. Use Cabrillo for a keyword search.

Experience your America
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Visitor Center Volunteer

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Job Title
Location & Time

Duties
Duties

As a volunteer in the Visitor Center you will have the opportunity to meet and
speak to people from around the world! You will welcome and orient visitors to
the monument, answer questions about the park, San Diego County, and the
National Park Service, assist in Ranger-led programs and general Visitor Center
operations. We are open 365 days a year and we are the third most visited
National Monument in the park service.
Visitor Center Volunteer
Cabrillo National Monument, Point Loma, San Diego beautiful glass Visitor Center
building.
•
Once a week/four hour shift; 6 month minimum commitment.
•
•
• Welcome visitors
• Answer questions about the park, San Diego County, and National Park Service
• Introduce films and Ranger-Led programs over public address system
• Help keep Visitor Center clean
• Notify rangers of problems
•
•
•
•

Good communication and interpersonal skills
Reliable and committed
Ability and desire to connect with visitors of all ages and cultures
Must be at least 18 years old

Benefits

•
•
•
•
•
•

Meet people from all around the world
Great work experience
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
We will provide an official National Park Service volunteer uniform

Contact

Find out more information at volunteer.gov. Use Cabrillo for a keyword search.

Knowledge
& Skills

Experience your America
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Living History Volunteer

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Bring history alive by portraying a persona of the three epochs interpreted by the park: 16th Century Spain
and the New World, 19th Century Lighthouse era, and WWII Coastal Defense. Interact with visitors and
enlighten them to Cabrillo’s rich history.

Job Title
Location & Time

Duties
Duties

Knowledge
& Skills

Benefits

Contact

Living History Volunteer
Cabrillo National Monument, Point Loma, San Diego
Hours
and times vary according to program; 12 hours/month;
•
8• month commitment is usual but may be able to accommodate less
•• Research appropriate time period
• Learn and understand history
• Interpret time period and persona to visitors in a formal or informal setting
• May need to acquire own costume; some period clothing and accessories available
• Good communication and interpersonal skills
• Reliable and committed
• Ability and desire to connect with visitors of all ages and cultures
• Desire to learn and talk about history
• Must be at least 18 years old; volunteers under 16 must have parental approval

•
•
•
•
•
•

Meet people from all around the world
Great work experience
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
We will provide an official National Park Service volunteer uniform and help with
period costumes
Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Community Outreach Volunteer

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Take the mission of Cabrillo National Monument and the National Park Service to your community by attending appropriate meetings,
gatherings, fairs, and other community events. These events can be solely sponsored by the Park or in conjunction with the Cabrillo
National Monument Foundation or Cabrillo National Monument Conservancy. Staffing at these events may include Park Rangers,
volunteers, employees, Foundation or Conservancy personnel, or any combination of these individuals. Present artifacts, activities, and
informational materials with traveling trunks. Answer questions and be an ambassador for the park.

Job Title

Community Outreach Volunteer

Location & Time

Various Community locales; flexible hours based on events
•
•
• Participate in training sessions and Continuing Education events
•
• Understand Mission of Cabrillo and NPS
• Ability/desire to speak to all levels of audience
• Be able to travel to various locals and transport outreach materials from and back to Park
• If Lead for the event, follow-up with Outreach or Volunteer Coordinators with report of number of
individuals contacted and any other pertinent issues (We need the data for reporting and just in case any
other issue may arise, e.g. if we should continue supporting the event in the future.)

Duties
Duties

Knowledge
& Skills

Benefits

Contact

•
•
•
•
•

Good communication and interpersonal skills
Reliable and committed
Ability and desire to connect with visitors of all ages and cultures
Requires lifting a 8 foot table, setting up a canopy at times, loading bins etc. (up to 25 lbs)
Must be at least 18 years old

•
•
•
•
•
•

Meet people from all around the world
Great work experience
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
We will provide an official National Park Service volunteer uniform
Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Education Program Volunteer

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Educate visiting classes of culturally-diverse students in grades 2 through 5 about the
history and environment of the park. Help schedule field trips with elementary schools,
mailing information packets, and answering questions about the education program.
Education Program Volunteer
Job Title
Location & Time

Duties
Duties
Knowledge
& Skills

Benefits

Contact

Cabrillo National Monument, Point Loma, San Diego
12
• hours per month (One 3-hour shift per week, 9 to 12 PM). We would
appreciate
a minimum an eight-month commitment (October to June).
•
•
• Attend Interpretation trainings
• Learn and understand curriculum-based education programs
• Assist in producing and delivering educational programs
••
•
•
•
•
•
•

Good communication and interpersonal skills
Desire to teach children grades 2nd thru 5th; teaching experience useful
Reliable and committed
Must be at least 18 years old
Interest in history and environmental studies
Desire to work outdoors with groups of culturally diverse students
A background investigation is required for this position

•
•
•
•
•
•

Meet people from all around the world
Great work experience
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
We will provide an official National Park Service volunteer uniform

Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Artist-in-Residence Volunteer

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Be inspired by our park and inspire those who visit. Share your talents with the visiting
public. The monument offers beautiful views, powerful messages, and rich history for an
artist to capture and express through a variety of media. Steward the mission of the
National Park Service through your artistic voice and take our visitors down a journey
which expands their perspectives and brings new meaning to and heightens their
understanding of our resources.
Job Title

Artist-in-Residence

Location & Time

Cabrillo National Monument, Point Loma, San Diego
As
• necessary for 3-6 months
•
•• Facilitate two art projects within the San Diego Community
• Facilitate one art program at Cabrillo National Monument
• Participate in training events
• Provide information regarding natural and cultural significances of the park
• Present works for “Art Throughout the Park” gallery exhibit
• Donate at least one piece of art to Cabrillo’s permanent A-I-R collection
•
•• Good communication and interpersonal skills
• Reliable and committed
• Ability and desire to connect with visitors of all ages and cultures
• Artistic ability
• Must be at least 18 years old

Duties
Duties

Knowledge
& Skills

Benefits

Contact

•
•
•
•
•
•

Meet people from all around the world
Great work experience
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
We will provide an official National Park Service volunteer uniform
Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Interpretation Ass’t Volunteer

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Assists with various activities within the Interpretation Division such as researching,
planning, producing, and giving presentations that can be used for an interpretive
program. Cataloging and maintaining database of archived presentations and papers.
Cataloguing the many photographs currently in the Cabrillo files.
Job Title

Interpretation Division Assistant Volunteer

Location & Time

Cabrillo National Monument, Point Loma, San Diego
8• hours per month; 12 month commitment
•
•• Assist Interpretation staff with developing and giving interpretive
presentations to audiences of all levels
• Attend training sessions and continuing education events
• Help catalog and maintain Interpretation artifacts

Duties
Duties
Knowledge
& Skills

Benefits

Contact

•
•
•
•
•
•
•
•
•
•
•

Good communication and interpersonal skills
Reliable and committed
Ability and desire to connect with visitors of all ages and cultures
Completion of free on-line Interpretation course helpful
Must be at least 18 years old
Meet people from all around the world
Great work experience
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
We will provide an official National Park Service volunteer uniform

Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Tidepool Volunteer

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Tidepool Protection, Education, and Restoration Program (TPERP) volunteers are a
uniformed presence in the rocky intertidal, answering people’s questions and protecting our
marine and shorebird life and geologic aspects. We need people in the tidepools at low tides
during the intertidal season September to May and also along the easily accessible flat
pathway to the tidepools at our Interpretive Table during both low and high tides year round.
Job Title

Tidepool Docent

Location & Time

Cabrillo National Monument, Point Loma, San Diego
Year round, 8 hours/month (two 4-hour shifts per month dependent on the low tide cycle).
Shifts may vary from 10 AM to 5 PM.

Duties
Knowledge
& Skills

Benefits

Contact

•
•
•

Attend trainings
Learn and understand tidepool ecosystems
Protect animals and plants by educating visitors as they explore the tidepools

•
•
•
•
•

Good communication and interpersonal skills
Desire to learn about tidepool ecosystems
Reliable and committed
Ability and desire to connect visitors of all ages and cultures with life in the
tidepool area
Must be at least 18 years old

•
•
•
•
•
•
•

Spend time outside in a beautiful place
Meet people from all around the world
Great work experience
Training provided
Learn about National Park Service careers
Help to protect one of the most beautiful tidepool ecosystems in the country
We will provide an official National Park Service volunteer uniform
Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Tidepool Monitoring Volunteer

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Since 1990, Cabrillo National Monument has been engaged in a long-term monitoring
effort of the tidepools. Thirteen key species are being monitored using four types of
study techniques during spring and fall - and volunteers are a key component of
the research. The data is used to track and detect long-term changes in the ecosystem and
species of our rocky intertidal zone.
Tidepool Monitoring Volunteer
Job Title
Cabrillo National Monument, Point Loma, San Diego, some adjacent Navy
property
and a location in La Jolla and Cardiff
•
3-5
consecutive
days each spring and fall; 4-6 hours/day. Volunteers can
•
come
one
or
all
of
the days
•

Location & Time

Duties
Duties

•

Measure the size and frequency of key marine species, including setting
up transects for algae (seaweeds), and taking photos in specifically
sized plots of mussels, rockweed, and two types of barnacles.

Knowledge
& Skills

•
•
•
•

Desire to understand and use scientific measuring and study techniques
Reliable and committed
Physically able to walk in tidepools and on uneven land terrain
Must be at least 18 years old

•
•
•
•
•
•

Spend time outside in beautiful places
Meet people from all around the world
Learn about intertidal ecosystems
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park

Benefits

Contact

Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Shorebird Monitoring Volunteer

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Volunteers will count shorebirds and people in the tidepools and record sea and weather
conditions for one hour periods. The data is used with the tidepool monitoring data to
determine how birds may be affecting the tidepools and how people may be affecting the
number of birds eating in the tidepools.
Job Title

Shorebird Monitoring Volunteer

Location & Time

Tidepool
area of Cabrillo National Monument, Point Loma, San Diego
•
Counts
coincide
with low tides in the Fall, Winter, and Spring months; 1-2
•
hour
increments
during
low tide, 4 times/month from October - May
•

Duties
Duties

Knowledge
& Skills

Benefits

Contact

•
•

Identify and count shorebirds and people in the 3 management areas of
the tidepools
Record weather and sea condition data

•
•
•
•

Desire to understand and use scientific measuring and study techniques
Physically able to walk in tidepools and on uneven terrain
Reliable and committed
Must be at least 18 years old

•
•
•
•
•
•

Spend time outside in a beautiful place
Meet people from all around the world
Great work experience
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Herpetology Monitoring Volunteer

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Assist park staff in checking traps that often catch different species of lizards, snakes, small
mammals. Learn how to identify regional herpetofauna species as well as the techniques
used to monitor them. The data is used to help conserve the important species that live in
our rare coastal scrub habitat. Training is provided so anyone can do it.
Herpetology Monitoring Volunteer

Job Title

Cabrillo National Monument, Point Loma, San Diego
One
• week (Mon-Fri) January - November; you can help as many or as few
days
• as you can; begins early morning and is usually over in the early
afternoon;
usually 3 or 8 hour shifts
•

Location & Time

Duties
Duties

•
•
•

Check traps
Identify species
Record appropriate data

Knowledge
& Skills

•
•
•
•

Desire to understand and use scientific measuring and study techniques
Physically able to walk on uneven terrain; some strenuous
Reliable and committed
Must be at least 18 years old

Benefits

Contact

•
•
•
•
•
•

Spend time outside in a beautiful place
Meet people from all around the world
Great work experience
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park

Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Facilities Volunteer

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Assist in maintaining the park structures, land, and equipment. Painting, carpentry,
landscaping, custodial, plumbing, electric, and/or any basic trades
Job Title

Facilities Volunteer

Location & Time

Cabrillo National Monument, Point Loma, San Diego
Hours
and times are dependent on projects and availability
•
•
•• Application of any of the basic trades such as painting, carpentry,
landscaping, custodial, plumbing, electric, automotive, and
“handyman” skills

Duties
Duties
Knowledge
& Skills

Benefits

Contact

•
•
•

•
•
•
•
•
•

Reliable and committed
Knowledge of one or more basic trades
Must be at least 18 years old

Meet people from all around the world
Great work experience
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
We will provide an official National Park Service volunteer uniform

Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Curatorial Assistant Volunteer

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

As Curatorial and Museum Assistant volunteers you will be provided with educational and hands
on practical experience that will introduce you to the methods utilized in preservation and
museum practices. Cleans lighthouse objects and artifacts. Records light meter and logging
readings. Assists with data entry and care of museum collections.
Job Title

Curatorial Assistant Volunteer

Location & Time

Various locations throughout Cabrillo National Monument, Point Loma,
• San Diego, including the lighthouse and museum storage.
• One 4 hour shift/week
•
• Processing, cataloging, digitizing, and inventorying the museum collection
• Performing housekeeping and pest management duties
• Entering museum records into the museum collections database
• Carrying out conservation assessments and treatment
• Packing, transporting, and housing museum objects

Duties
Duties

Knowledge
& Skills

Benefits

Contact

•
•
•
•
•
•

Good communication and interpersonal skills
Reliable and committed
Ability and desire to connect with visitors of all ages and cultures
Interest in preserving museum artifacts
Some computer skills and detail oriented
Must be at least 18 years old

•
•
•
•
•

Great work experience
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
We will provide an official National Park Service volunteer uniform

Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Administrative Ass’t Volunteer

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Assists with the myriad administrative activities such as keeping the park’s website up to
date, assisting with paperwork and cataloguing, attending meetings as the scribe or
facilitator, computer set-up, putting together brochures or manuals, generating
Powerpoint presentations, performing configuration management, assisting with the
organization of the park computer files, helping keep supplies current.
Job Title

Administrative Assistant Volunteer

Location & Time

Cabrillo National Monument, Point Loma, San Diego
Times
and hours as needed
•
•
•• A background investigation is required for this position
• Assists staff with both office and project management activities
• Performs configuration management, develops presentations, provides
meeting support
• Good communication and interpersonal skills
• Reliable and committed
• Knowledge of administrative duties, computer operation and applications,
and/or databases
• Good organizational skills
• Must be at least 18 years old

Duties
Duties
Knowledge
& Skills

Benefits

Contact

•
•
•
•
•
•

Meet people from all around the world
Great work experience
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
We will provide an official National Park Service volunteer uniform
Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Internship

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Gain practical experience and an understanding of the operation and management procedures of a
National Park Service unit. The intern works within several divisions and is involved with a variety of
work projects. Get your hands dirty with Rangers in the field and provide customer service to the almost
1 million annual visitors. There is a variety of activities to participate in which meet the need for most
intern students. Discover Cabrillo’s wonderful natural and cultural resources. Working as an intern doing
the kind of work you may be considering for a career can help you better gauge your own skills and
desires, make valuable contacts, and even consider new options. Each intern position is uniquely matched
to you and the area of the park you wish to work in.
Job Title

Intern

Location & Time

Cabrillo National Monument, Point Loma, San Diego
Times
and hours as agreed to with position coordinator
•
•
•• Attend training sessions and continuing education events
• On the job training

Duties

•
•
•
•
•

Duties
Knowledge
& Skills

Benefits

Contact

•
•
•
•
•
•

Good communication and interpersonal skills
Reliable and committed
Ability and desire to connect with visitors of all ages and cultures
Desire to learn about the National Park Service and Cabrillo National Monument
Must be at least 18 years old
Meet people from all around the world
Great work experience working in a beautiful place
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
We will provide an official National Park Service volunteer uniform
Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Lighthouse Information Station Volunteer

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Enjoy gorgeous views as you volunteer at the Lighthouse Information Station and introduce visitors
to the unique history of the Old Point Loma Lighthouse. Come be a part of this exciting opportunity
to work in one of San Diego’s most iconic landmarks.
Job Title

Lighthouse Information Station Volunteer

Location & Time

Cabrillo National Monument, Point Loma, San Diego entry gate
• least one 4-hour shift per week; 6 month commitment
At
•
•• Open and close the facility
• Meet and greet visitors
• Provide historical information about the light station
• Stock brochures
• Provide light housekeeping duties

Duties
Duties
Knowledge
& Skills

•
•
•
•

Good communication and interpersonal skills
Reliable and committed
Ability and desire to connect with visitors of all ages and cultures
Must be at least 18 years old

Benefits

•
•
•
•
•
•

Contact

Find out more information at volunteer.gov. Use Cabrillo for a keyword search.

Meet people from all around the world
Great work experience
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
We will provide an official National Park Service volunteer uniform
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Social Media Assistant

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Help maintain CNM social and digital platforms as instructed by Park Mentor. This includes, but is not
limited to: daily posting of park information and pictures, visitor interaction, and maintenance of media
contacts. Other opportunites include creating visually impacting video and graphic content from park
outlets including: natural resources, living history, events, and regular park happenings.

Job Title

Social Media Manager, Graphic Designer, Videographer

Location & Time

Cabrillo National Monument, Point Loma, San Diego
Times
and hours as agreed to with position coordinator
•
•
•• Work with Park Mentor to use social media to promote the Park

Duties
Duties
Knowledge
& Skills

Benefits

Contact

•
•
•
•

•
•
•
•
•
•

Must be 16 years of age or older and have parent/guardian consent
Must have reliable transportation to and from Cabrillo National Monument
Must have access to a personal computer
Must be able to engage the public, both in person and on digital platforms, with the
highest level of professionalism
Meet people from all around the world
Great work experience working in a beautiful place
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
We will provide an official National Park Service volunteer uniform
Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Lighthouse Garden Volunteer

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

The Old Point Loma Lighthouse was not just a housing for the light. It was a home with
a garden where children were raised. Produce in the garden was grown to to supplement
their supplies which was available from Old Town, which was an all day horse and
buggy ride. Vegetables similar to those grown in the latter half of the nineteenth century
can be found in the garden today. The Point Loma Garden Club sponsors this cultural
aspect of the Lighthouse. Maitenance and upkeep of the garden is always appreciated.
Job Title

Lighthouse Garden Volunteer

Location & Time

Cabrillo National Monument, Point Loma, San Diego
Times
are flexible
•
•
•• Tend the garden by weeding watering and planting seeds.
• Interact with visitors and invite them in the garden to taste seasonal produce.
• Proper upkeep and maitenance of garden supplies and water hose.
• Knowledge of life at the Lighthouse circa 1887

Duties
Duties

•
•
•
•

Knowledge
& Skills

Benefits

Contact

•
•
•
•
•
•

Good communication and interpersonal skills
Reliable and committed
Ability and desire to connect with visitors of all ages and cultures
Enjoys being at peace in the garden

Meet people from all around the world
Great work experience
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
Inspire others through your artisitc expression
Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Volunteer of the Day

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

The Volunteer of the Day (VOD) position was established to assist volunteers, staff and
the public, serving as a resource for information, a facilitator for processes, a go-to person
for help with tasks, and a source of support for all. The most important part of this position
is simply being there—as a friendly face and a helpful presence for everyone. The VOD
reports to and works under the guidance of the VIP Program Manager.
Job Title

Volunteer of the Day (VOD)

Location & Time

Cabrillo National Monument, Point Loma, San Diego
Usually
10:00 a.m. to 2:00 p.m., but the schedule is flexible
•
•
•• Check calendars and call boards for schedule of staff and VIPs, and use the
radio to let everyone know you are there as the VOD
• Check radios and other supplies
• Greet staff, volunteers and visitors, and offer any assistance
• Help with specific and reasonable tasks requested by staff and/or VIPs
• Maintain a neat work and volunteer space, and take a radio if you rove
• Good communication and interpersonal skills
•• Reliable and committed
• Ability and desire to provide support
• Enjoy making things easier for others
• General knowledge of park operations

Duties
Duties

Knowledge
& Skills

•
Benefits

Contact

•
•
•
•

Get to know the people who help keep the park running each day, and act as
a park ambassador for visitors
Great work experience
Training provided
Inspire others through your attitude and helpfulness
Learn about all aspects of Cabrillo National Monument
Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Trails and Rails Docent

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Welcome aboard! The National Park Service and Amtrak look forward to having VIP’s onboard with the
Trails & Rails program to help present educational programs to Amtrak passengers. Cabrillo National
Monument Volunteers will be onboard from San Diego to Los Angeles to engage passengers in a wide
range of activities, including education, resource management, maintenance, and other duties. There is a
wide range of topics to be introduced to passengers such as, California History with Juan Rodriquez
Cabrillo, Lighthouse, Tidepools, Military History and much more.
Job Title

Trails and Rails Docent

Location & Time

Saturdays
from June through August. Recruitment for VIPs starts in
•
February
and
training is April and May
•
•• Assists in the development of the presentation of various onboard
educational programs that relate the park’s central interpretive themes
• Sets up temporary displays and associated materials in designated areas of
each train.
• Is available to answer questions concerning areas of interest along each train
route, provide information about the park, region, places of special interest,
and the National Park Service.
•
•• Knowledge
of the resources
and history
of geographical
Help with specific
and reasonable
tasks requested
by staffregions
and/or VIPs
• Maintain
Knowledge
of the
cultural
and natural
history
the apark,
route and
a neat
work
and volunteer
space,
andoftake
radioAmtrak
if you rove
surrounding region.
•• Ability to effectively communicate orally with diverse individuals and
groups.

Duties

Duties

Knowledge
& Skills

Benefits

Contact

•
•
•
•
•

Spend time traveling up and down the coast on Amtrak
Meet people from all around the world
Great work experience
Training provided
Official Trail & Rails uniform and ID badge provided
Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Science Explorer’s Club Volunteer
Cabrillo National Monument

National Park Service
U.S. Department of the Interior
Volunteers-In-Parks Program
Cabrillo National Monument

Introduce park visitors to science in the park and encourage environmental stewardship through hands-on
activities. Volunteers guide visitors through these activities, teaching them how to collect data and make
scientific observations. Topics include tidepool monitoring, citizen science, bird surveys, and more!
Job Title

Science Explorer's Club Volunteer

Location & Time

Cabrillo
National Monument, San Diego, CA
•
We
would
like volunteers to commit to 4 hours (two 2 hour shifts) per month.
•
Shifts
are 10am-12pm, 12-2pm, or 2-4pm Monday-Friday, year-round.
•

Duties

• Attend a Science Explorer's Club training and at least one shadow shift.
• Understand the Mission of Cabrillo and the National Park Service.
• Learn and understand the different ecosystems at Cabrillo and the scientific
studies conducted at the park.
• Ability/desire to speak to all age levels.

Duties

Knowledge
& Skills

Benefits

Contact

• Good communication and interpersonal skills.
• Reliable and committed.
• Ability and desire to connect with visitors of all ages and cultures.
• Interest in science and conservation.
• Teaching experience or background education in the natural sciences/conservation
a plus.
• Meet people from all around the world.
• Great work experience and resume-booster.
• Learn about National Park Service careers.
• Opportunity to improve your community and your National Park.
• Flexible schedule.
• Training provided.
information
at volunteer.gov.
Usevolunteer
Cabrillouniform.
for a keyword search.
• Find
Weout
will more
provide
an official National
Park Service
Experience your America
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Greenhouse/Landscaping
Maintenance Volunteer

National Park Service
U.S. Department of the Interior
Volunteers-In-Parks Program
Cabrillo National Monument

Cabrillo National Monument

Primary duty will to be to regularly water and monitor native vegetation around the
Visitors Center
Periodically assist with vegetation restoration projects around the park
Job Title

Greenhouse/Landscaping Maintenance Volunteer

Location & Time

Cabrillo National Monument, Point Loma, San Diego
Occurs
regularly throughout the year; requires 2-4 hours per day depending
•
on
rain;
flexible hours working on your own after training
•
•
• Using proper watering techniques water all native vegetation around the Visitors Center
on a regular basis
• Observe and report any irregularities or issues with vegetation to supervisor
• As needed, assist with restoration projects consisting of digging and planting

Duties
Duties

Knowledge
& Skills

Benefits

Contact

•
•
•

•
•
•
•
•
•

Desire to learn and apply correct techniques for native plant maintenance
Reliable and committed
Physically able

Spend time outside in a beautiful place
Great work experience
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
We will provide an official National Park Service volunteer uniform
Find out more information at volunteer.gov. Use Cabrillo for a keyword search.
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Weed Warrior

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Removing invasive non-native vegetation from the native habitat
Locating and collecting data about non-native species.

Job Title

Weed Warrior Volunteer

Location & Time

Cabrillo National Monument, Point Loma, San Diego
Group
meets every Tuesday and alternating Fridays and Saturdays from
•
8:45
11:45
•
•
• Learn native and non-native plant species and techniques for dealing with each
• Weed pulling involves bending and stooping in native habitat (volunteer should
wear sturdy footwear long-sleeves, long pants, hat, and sunscreen)
• Locating and collecting data about non-native species

Duties
Duties

Knowledge
& Skills

•
•
•

Benefits

Contact

•
•
•
•
•
•

Desire to learn and apply correct techniques for identifying and eradicating
appropriate plants; knowledge of native and non-native plants is helpful but
not required
Reliable and committed
Physically able
Spend time outside in a beautiful place
Great work experience in helping the park reach its goal to be weed free
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
We will provide an official National Park Service volunteer uniform
Find out more information at volunteer.gov. Use Cabrillo for a keyword search.

Experience your America
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Early Detection Rapid Response
(EDRR) Volunteer

National Park Service
U.S. Department of the Interior
Volunteers-In-Parks Program
Cabrillo National Monument

Cabrillo National Monument

As a member of a nationally recognized group of individuals who locate and identify
invasive plant species, volunteer will survey for, report, and verify the presence of a nonnative species before the sounding population becomes established or spreads
Job Title

Early Detection and Rapid Response (EDRR) Volunteer

Location & Time

Cabrillo National Monument, Point Loma, San Diego
•
Occurs
regularly throughout the year; flexible hours working on your own
• training
after
•
• Rove a specific area of the park looking for invasive plants
• Record locations of identified plants on a data sheet
• Engage in visitor education about invasive plants

Duties
Duties
Knowledge
& Skills

Benefits

Contact

•
•
•
•
•
•
•
•
•
•

Desire to learn and apply correct techniques for identifying and recording the
park's 16 targeted species
Desire to answer visitors' questions about the program
Reliable and committed
Physically able
Spend time outside in a beautiful place
Great work experience
Training provided
Learn about National Park Service careers
Opportunity to improve your community and your National Park
We will provide an official National Park Service volunteer uniform
Find out more information at volunteer.gov. Use Cabrillo for a keyword search.

Experience your America
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VIP Self-Initiated Continuing Education
December 15, 2015
Quoting from some of the training material “One of the most important responsibilities of a good ranger
or VIP is to answer questions. The most commonly asked questions deal with history, flora and fauna,
geology, and geography of the park and surrounding area and directions around the city, and local
services like where to eat, what to do.”
Besides attending formal training classes, another way to learn is the self-initiated research approach.
There are so many fun opportunities to do this at CNM. Here’s a good checklist to start with. How many
can you check off?
1. Have you read all the brochures that are handed out in the Park? There are quite a few of them,
each providing a good synopsis of the topic.
2. Do you know what's in the Reference Manual (e-binder)? How many interesting things have you
learned from this source? Could you win the Tidepool Jeopardy game?
3. Have you gone through the Junior Ranger program?
4. Or spent a weekend at the invaluable TPERP Conference in the Fall?
5. Have you seen the Juan Cabrillo exhibit?
6. How about the Military History museum?
7. When was the last time you toured the lighthouse?
8. How many tidepool critters have you seen at low tide? Can you name them?
9. Have you walked the Bayside Trail? How about the Coastal Trail? Do you know why their flora
and fauna differ?
10. Do you know who Crabrillo is? (Hint: this is not a typo).
11. What about the Park’s library, have you ever browsed all the good books there?
12. Or the books in the Visitor’s Center bookstore?
13. The must-reads are "Understanding the Life of Point Loma" and "Life Between the Tides". Do
you have a copy, have you read them?
14. Have you ever “shadowed” a Tidepool VIP or tagged along with one of the inventory or
monitoring teams or talked to VIPs who are doing other types of jobs than you?
15. Do you regularly read the park’s seasonal journal, which contains great stories and information?
16. Have you been on a bird walk, or gone along on any other Ranger-led programs?
17. How about the movies in the auditorium, how many have you watched?
18. Did you come to the Cabrillo Festival at the end of September? Do you know why we have it?
19. Or have you participated in the highly entertaining and educational Whale Watch Weekend and
Intertidal Festival (it’s around the first of February, so mark it in your calendar)?
20. Or been to Founder’s Day on August 25, or at least understand why it is celebrated?
21. Have you attended the Lighthouse Anniversary on November 15?
22. The VIP Coordinator is always sending out emails about upcoming events, do you participate?
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23. Do you attend any of the many and varied Continuing Education Lectures given throughout the
year?
24. Do you know the significance of the years 2013 and 2016? (Hint: 2013 is CNM's Centennial and
2016 is NPS's Centennial). Can you tell a visitor about the celebrations for each? Have you been
a part of the many events surrounding these celebrations?
25. Have you participated in the plethora of CNM Outreach programs and events like the Point Loma
Nazarene Fall Festival, Big Bay Whale Days, Festival of Sail, the OB Street Fair, or walking for
the park in one of the many parades around San Diego?
26. How many education programs and educational field trips, such as Juan Rodriquez Cabrillo, Life
in the Coastal Sage, Life at the Old Point Loma Lighthouse, Kumeyaay Supermarket, and Life in
the Intertidal can you add to your list?
27. Have you seen the CNM web-site at http://www.nps.gov/cabr/ ?
28. Have you looked at the National Park Services Interpretive Development Program, or IDP, at
http://idp.eppley.org/on the basics of interpretation? Or downloaded the free Eppley course on
the foundations of interpretation?
29. How many of the Cabrillo webcams have you seen at http://www.mednscience.org/webcams?
30. Do you know about other VIP opportunities than the one you are doing at the Park and the
different kinds of programs CNM offers to the public? Attend one of the Volunteer Coordinators
regularly scheduled orientations.
31. And, here’s a really fun one: how many restaurants around the area have you tried out so you
know which to recommend to visitors? Can you talk about the City and give good directions to
places and things to do?
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What is Volgistics?
What is Volgistics?
Volgistics is the electronic platform Cabrillo National Monument Volunteers-In-Park (CABR
VIP) program uses to manage volunteer assignments, schedule shifts, and track work accrued.
What can a volunteer do on Volgistics?
A volunteer can sign up for work shifts, document training and continuing education
opportunities attended, and record volunteer hours.
How is Volgistics important to the volunteer program?
The Volgistics platform allows us to track work assignments and to document the VIP hours
attributed to each project. At the end of the NPS fiscal year (October) a detailed report is written
on the CABR VIP program. Financial support from NPS for the CABR VIP program is based on
the amount of volunteer hours recorded at the park. This financial support helps pay for
uniforms, appreciation items, training and other CABR VIP events and infrastructure projects.
It is also important to know how many volunteer hours are contributed by VIPs and translate that
into an hourly rate. We convert hours based on a nationally set hourly rate to allow management
to see a monetary figure associated with volunteerism. It allows the park to value the
contributions of the many talented individuals who answer the call to volunteer. With this
information, management can see more clearly the true value of donated time and talents. By
logging your hours into Volgistics, you give us a physical record of how much we depend on our
wonderful volunteers here at Cabrillo National Monument.
How do I get started?
Once you sign up as a volunteer you will receive an email with a password to log into Volgistics.
Please make sure all information is accurate and current (especially emergency contact
information).
There are a couple ways to access the login screen for Volgistics:
Through this URL: https://www.volgistics.com/ex/portal.dll/?FROM=42650
Via CABR’s volunteer web page: http://www.nps.gov/cabr/getinvolved/volunteer.htm

Volgistics is user friendly but if you have any problems please contact the Volunteer Program
Coordinator for troubleshooting.
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Cabrillo National Monument’s Volunteer Blog: VIP Voice

In January 2014, we launched a blog tailored specifically to meet the needs of Cabrillo National
Monument’s Volunteers-in-Park (VIPs): the VIP Voice.
It’s a fun, interactive way to keep informed about what’s happening within the park and within
the VIP community in the park. It’s also not meant to be a one-way conversation. You can
contribute to the blog by submitting articles, photos, or sharing anecdotes of your experiences
while serving as a VIP at Cabrillo.
Within the blog, you will find:
•
•
•
•
•
•
•

The latest news about happenings within the park.
A calendar of upcoming events at the park and events specifically for VIPs.
Links to reference materials such as the official Cabrillo NPS website and the Reference
Manual (E-binder).
Media including a gallery of images and videos of recent presentations.
Information about the Dusty Socks Club, the Cabrillo National Monument Conservancy,
and the Cabrillo National Monument Foundation.
Job postings from the National Park Service.
A link to Volgistics scheduling and time keeping.

You can subscribe to the VIP Voice and receive email notifications each time there’s a new
posting on the blog.
Remember, the VIP Voice is your resource to use, enjoy, and contribute to.
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Read these books…
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Available
- in the CNM bookstore
- in the CNM library
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Radio Protocol: How to Operate Park Radios
As a volunteer at Cabrillo National Monument, you will often need to check out a radio in order
to be able to communicate with staff and other volunteers during your shifts. It is especially
important to have a radio when your shift takes you away from the administrative offices (e.g., to
the tidepool table, the tidepools, any of the trails, to the old lighthouse, etc.).
There are banks of radios available for checkout in the admin building. Please put your name and
the radio number on the sign out/in sheet along with the time you check out the radio and then
the time when you return it. When returning a radio, please make sure it is turned off and placed
securely in the bank (otherwise it will not recharge).
When you check out a radio, turn it on and turn it to the proper channel (channel 2, CABR
REPEAT-D). You should always do a 'radio check' before you leave the admin building. Use
the instructions below for initiating a call, and say: "799 (pause), 540 (your name) radio check".
799 should respond to let you know your radio is working.
To make/initiate a call:

•
•
•

•
•

Make sure your radio is on and turned to the proper channel. Think about what you want to
say before you transmit. And if you are outside, please shield the microphone from the wind
so you can be heard.
Listen before you transmit, to make sure there is no other radio traffic. If the air is clear, make
sure you press the radio button for one second before you begin speaking.
Say the call number of the person you are trying to reach (e.g. "799", Visitor Center), and
then say your own call number and name (volunteers are assigned the number "540", so you
would say "540 (your name here)". Example of transmission: "799 (pause), 540 (your name)".
Then release the button and wait 10 to 15 seconds for a response. If you get no response,
repeat your original transmission.
For transmissions other than the radio check: once you get a response, then make your
message as brief as possible, use clear language and speak clearly into the radio.
If you are told to stand by, please do so unless you have an emergency, in which case say,
"799-break for emergency traffic".

To receive a call:

•
•

When someone calls your number, respond with your number and name, and with your
location. For example: The caller would say, "540 (your name)-pause-799". You, as 540,
would respond, "540 (your name) lighthouse".
Once you have received a message, always say "Copy" so the sender knows you have heard
and understood the communication (for instance, if 799 says that you are needed at the Visitor
Center, you respond by saying, "Copy. Heading to the Visitor Center".
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To end a transmission/call:

•

Once your conversation is finished, sign off by repeating your number and name (e.g., "540
(your name"). Please do not say roger, over and out, 10-4, clear, or any other message.

Safety first: As a volunteer, your safety should always come first. Though rare, you may
encounter a person or situation that requires the aid of law enforcement. Do not hesitate to call a
park law enforcement ranger should you encounter a medical or safety situation. Each ranger has
a radio call number, or you can always ask for "any law enforcement ranger" if you need help.
Possible emergencies include injuries, code violations, criminal activity, medical emergencies,
hazardous materials, vessel accidents, motor vehicle accidents, natural disasters, wildlife
emergencies, threats, firearms violations, etc.
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Section 5

Interpretation/Living
History
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Interpretation
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National Park Service
US Department of the Interior

Interpretive Development Program

About Interpretation
When most people hear the word interpreter, they think of
someone who translates the meaning of one language into
another. In a museum, zoo, or park setting, interpreters
"translate" the meanings of artifacts, collections, events,
and physical resources into a language that helps visitors
understand these resources.
Another term for interpreters could be visitor experience
specialists. They provide information, orientation, and inspiration in the right amounts and at the
right times, so that visitors will have more enjoyable, meaningful experiences.
While many definitions exist, the National Park Service defines interpretation as "a catalyst in
creating opportunities for the audience to form their own intellectual and emotional connections
with the meanings and significance inherent in the resource."
Building from the work of early contributors (John Muir, Enos Mills, Freeman Tilden), the
National Park Service has provided a venue for collegial debate and discussion to define the
elements of successful interpretation.
To Learn More about the evolution of Interpretation in the National Park Service, go to the
website:
http://idp.eppley.org
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National Park Service
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Informal Visitor Contacts
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National Park Service
U. S. Department of the Interior

Why are we here?

The NPS Mission – preserve and protect
unimpaired for the enjoyment of this and future
generations.
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National Park Service
U. S. Department of the Interior

Why and how do we improve or enhance the
visitor’s experience?
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National Park Service
U. S. Department of the Interior
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National Park Service
U. S. Department of the Interior

The why…

When we love
something, we will
take care of it.
In order to love it,
we need to
understand it.
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National Park Service
U. S. Department of the Interior

The how…

What is interpretation?
A quick but giant collective brainstorm…
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National Park Service
U. S. Department of the Interior

There isn’t one single correct answer when defining
interpretation, but the NPS says this:
“Interpretation is a catalyst in creating opportunities for the audience to
form their own intellectual and emotional connections with the meanings
and significance inherent in the resource.”
Interpreters are “Visitor Experience Specialists”
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National Park Service
U. S. Department of the Interior

And then there’s the equation:
(KA + KR) AT = IO
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National Park Service
U. S. Department of the Interior

What is this class?? Algebra???
Oh….. %^&**&!
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National Park Service
U. S. Department of the Interior

(KR + KA) AT = IO
•
•
•
•

Knowledge of the Resource (KR)
Knowledge of the Audience (KA)
Apply the Appropriate interpretive Technique (AT)
Can lead to an Interpretive Opportunity (IO)
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National Park Service
U. S. Department of the Interior

www.eppley.org
Take this free class:
Foundations of Interpretation
- how to create intellectual and emotional
connections between the visitor and the resource
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National Park Service
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(KA) – Meeting the needs of the visitor
Ú Direct communication – they ask something
Ú Body language
Ú Tone of Voice
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National Park Service
U. S. Department of the Interior

Ú Direct communication
– “What time is the 1:00 movie?”
What are they really asking you?
BTW – Don’t laugh J
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National Park Service
U. S. Department of the Interior

Cues of an interested visitor:
•
•
•
•

leaning body toward you
arms are open, behind or to the side
remains still and pays attention
relaxed lips
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National Park Service
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Cues that a visitor is not interested:
•
•
•
•
•
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stepping back, turning away
crossed arms
tapping or fidgeting
avoiding eye contact
lips pressed together

National Park Service
U. S. Department of the Interior

The interpretive continuum:
There are three types of informal visitor
contacts…
1) Orientation (where questions)
2) Information (what, when and how
questions)
3) Interpretation (why, or follow up
questions)
200
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Things to remember: Basic or in depth?
• A specific question deserves a specific
answer
• Do you have sufficient knowledge to
provide a detailed response?
• Study the visitor’s body language
• A visitor who smiles, leans forward and
makes eye contact is often interested
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National Park Service
U. S. Department of the Interior
Types of Interpretive Techniques:
Analogy
Cause and Effect
Compare and Contrast
Description
Discussion and Dialogue
Examples
Explanation
Gestures
Illustration

Metaphor
Illustration
Photograph
Presentation of Evidence
Prop
Questioning
Storytelling
And… the list goes on
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Appropriate Techniques:
**Must be appropriate for the resource, the audience and
the interpreter
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Learn about Tangibles, Intangibles and Universal
Concepts
(Focus of the Foundations Course)
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National Park Service
U. S. Department of the Interior
www.eppley.org

Foundations of Interpretation – Free
NPS History – Free
Informal Visitor Contacts
Interpretive Talk
Interpretive Writing
Conducted Activities
Demonstration
Other Resources: idp.eppley.org (NPS curriculum/training)
National Association for Interpretation (NAI) www.interpnet.com
Talk to Bonnie – Registered Learning Coach – Eppley (Advanced)
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"Through interpretation, understanding;
through understanding, appreciation; through
appreciation, protection."
Freeman Tilden
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About Eppley
Introduction
The Eppley Institute is Indiana University's unique outreach program for the park, recreation
and public land management professions and works to enhance the quality of natural, cultural,
and recreational experiences for all people. With the resources of Indiana University, the
Eppley Institute has access to experts and a technology support system that is difficult to
duplicate. The Eppley Institute provides expertise in several areas, including technical
assistance and research, planning and design, and training and education for the National Park
Service and other similar organizations around the world.
Our Roots
As a unit of the Department of Recreation, Park, and Tourism Studies, the Eppley Institute has
a rich history and legacy related to park and recreation management. Indiana University, one
of the first park and recreation management degree granting universities in the nation, has
been a leader in parks, recreation and public lands education, research and technical assistance
since 1946. Learn more about our history and mission.
Go to www.eppley.org and click on Catalog and Interpretation to learn more about courses
and training in interpretation. Eppley is a partner of the National Park Service.
Recommended for new interpreters:
NPS History - Free
Foundations of Interpretation – Free
Interpretive Talk
Informal Visitor Contacts
(and more)
Contact your Eppley Registered Learning Coach - Park Ranger Bonnie Phillips at Cabrillo
National Monument for more information and discount codes for these courses.
(619) 557-5450 x4586 or Bonnie_Phillips@nps.gov
For registration purposes, Cabrillo National Monument is in the Pacific West Region, or
PWR.
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Module 101
101 WORKSHEET
Developmental
Worksheet

National Park Service
U.S. Department of the Interior
Interpretive Development Program

The Interpretive Equation
The Interpretive Equation KR + KA x AT = IO is a metaphor for understanding the
foundational elements of interpretation – it provides a memorable way to visualize, analyze,
articulate and balance the substance of any interpretive program or product.

KR = Knowledge of the Resource
v Information about the resource
--Honest, accurate, current
--Past and present uses and issues
--Current conditions, potential threats
--Compelling stories
v More than “the facts”
--Meanings associated with the resource
--Intangibles and universal concepts
v There are many “truths”
--Multiple perspectives, values
“Information... is not interpretation. Interpretation is revelation based upon information”

KA = Knowledge of the Audience
v Recognition and familiarity with their backgrounds
v Acknowledgment and sensitivity to their needs
v Meanings they may associate with the resource
“Any interpretation that does not somehow relate… to something within the personality or
experience of the visitor will be sterile”

AT = Appropriate Technique
v Involve/engage the audience – passively and/or actively
v Provide access to resource meanings
v Facilitate opportunities for intellectual and emotional connections to resource meanings
“The chief aim of interpretation is not instruction, but provocation”
“Interpretation is an art, which combines many arts…”

IO = Interpretive Opportunity
v “Opportunity” – a favorable set of circumstances
v “Their own” – a personal connection to something in their own life, experience or interest
v “Connections” – moments of intellectual and/or emotional revelation, perception, insight or
discovery related to the meanings of the resource.
IO = an opportunity for the audience to form their own intellectual and emotional connections
to the meanings and significance inherent in the resource. The interpreter creates the
opportunity; the visitor makes the connection – the connection happens in the visitor.

NPS¾Interpretive Development Program 10/04
Professional Standards for Learning and Performance
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Foundations of Interpretation
FOUNDATIONSWorksheet
WORKSHEET
Developmental

National Park Service
U.S. Department of the Interior
Interpretive Development Program

Opportunities for Intellectual and Emotional Connections
Intellectual -- Which connection opportunities seem to provoke or inspire:

Awareness, comprehension, discernment, discovery, enlightenment, insight, reasoning, mindfulness,
perceptiveness, perspicacity, recognition, revelation, understanding of concepts, cause and effect, or
relationships; unearthing, unfolding, wisdom…
I could while away the hours conferrin’ with the flowers, consultin’ with the rain
And my head I’d be busy scratchin’ while my thoughts were busy hatchin’
If I only had a brain.
I’d unravel every riddle for any individle in trouble or in pain
With the thoughts I’d be thinkin’ I could be another Lincoln
If I only had a brain.
Oh, I could tell you why the ocean’s near the shore
I could think of things I never thunk before, and then I'd sit and think some more.
I would not be just a nuffin’, my head all full of stuffin’, my heart all full of pain
And perhaps I’d deserve you and be even worthy of you if I only had a brain.*

Emotional -- Which connection opportunities seem to provoke, evoke or inspire:
Admiration, aggravation, amazement, anger, anguish, apprehension, astonishment, aversion, awe,
bewilderment, bliss, comfort, commiseration, compassion, concern, consternation, contentedness,
contrition, curiosity, delight, despair, devotion, disappointment, disgust, dismay, distress, dread,
elation, empathy, esteem, exasperation, exhilaration, fright, frustration, gladness, gratitude, grief,
happiness, horror, joy, loyalty, nostalgia, passion, pity, pride, regret, relief, remorse, respect,
reverence, sadness, satisfaction, sentiment, shame, sorrow, surprise, sympathy, tranquility,
veneration, vexation, woe, wonder, worry, yearning…
When a man’s an empty kettle, he should be on his mettle, and yet I’m torn apart.
Just because I’m presumin’ that I could be kind of human if I only had a heart.
I’d be tender, I’d be gentle, and awful sentimental regarding love and art
I’d be friends with the sparrow and the boy who shoots the arrow if I only had a heart.
Picture me, a balcony, above a voice sings low, “Wherefore art thou, Romeo?”
I feel a beat, how sweet!
Just to register emotion, jealousy, devotion, and really feel the part
I would stay young and chipper and I’d lock it with a zipper if I only had a heart.*
*"If I Only Had a Brain" and "If I Only Had a Heart": Lyrics by E.Y. Harburg, 1938

NPS¾Interpretive Development Program 03/07
Professional Standards for Learning and Development
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FOUNDATIONS WORKSHEET

Interpretive methods and techniques for developing tangible/intangible links into
opportunities for intellectual and emotional connections to the
meanings/significance of the resource:
Stories
Quotes
Explanations
Analogies
Examples
Illustrations
Discussions
Demonstrations
Music
Drama
Props

Role-playing
Comparisons
Participation
Questioning techniques
Word pictures, description
Problem-solving
Activities i.e. games
Presentation of evidence
Sequences of questions
Sensory involvement
AND…

Practice Activity

Select an interpretive program or media product at your park or site and identify the following:
•

What are the primary tangible resources identified in the product?

•

What intangible meanings/universal concepts are linked to those tangible resources?

•

What methods or techniques are used to develop those tangible-intangible links into
opportunities for the audience to make intellectual and/or emotional connections to those
meanings? (see list above)

•

Do these connection opportunities tend toward the intellectual, the emotional, or both?
Identify the possible intellectual or emotional connections that these opportunities might
provoke, evoke or inspire for different audiences. (see list on other side of worksheet)

(For further reference, see the Interpretive Process Model at: www.nps.gov/interp/idp/processmodel.pdf)

NPS¾Interpretive Development Program 03/07
Professional Standards for Learning and Development
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Module 101
101 WORKSHEET
Developmental
Worksheet
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Interpretive Development Program

NPS Tenets of Interpretation
Resources possess meanings and have relevance.
• resources act as icons for meanings

Visitors are seeking something special —something of value for
themselves.
• individuals find different value/meanings in the same resource

Interpretation facilitates a connection between the
interests of the visitor and the meanings of the resource.
• primary objective is to provide access to meanings
• connections involve moments of intellectual and/or emotional revelation,
perception, insight or discovery related to the meanings of the resource
• connections are the bridge between information and meanings

Role of Interpretation in Preservation
v

v

v
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Audiences must care about a resource before they value the
preservation of the resource.
The primary goal of interpretation is not to preach preservation
but to facilitate an attitude of care on the part of the audience.
Preservation depends on audience access and personal
connection to the meanings of the resource.

NPS¾Interpretive Development Program 05/2001
Professional Standards for Learning and Performance

The Ten Commandments of
Contacting and Greeting Visitors
1.

Thou shalt not frown or scowl at visitors for they are thy “bread
and butter”.

2.

Thou shalt ask pleasantly if thou can be of service to visitors.

3.

Thou shalt make thyself a storehouse of information to cheerfully
and willingly share with visitors.

4.

Thou shalt not bluff or attempt to deceive when asked a question
for which thou knoweth not the answer. For it is not a sin to say,
“I do not know”, but woe be it unto he/she who doesn’t learn the
answer quickly.

5.

Thou shalt answer the same question 70 times with a smile, even
though thou art weary after a day’s labor.

6.

Thou shalt be neat and clean (when appropriate), for cleanliness is
a mark of politeness to others.

7.

Thou shalt be as prompt as possible when greeting and serving
visitors.

8.

Thou shalt cause children to have a very happy park experience,
for memories will profit everyone in the very near future.

9.

Thou shalt encourage visitors to stay and enjoy themselves, here
and at other National Park areas on their journey, thereby will
you, your park and the entire park service benefit.

10. Thou shalt send visitors on their way with smiles--on your face and
theirs.
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Visitor Contact Tip Sheet
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P

The two basic building blocks of visitor contacts are:
§ WHAT you say to the visitor; and
§ HOW you say it.

P

You should always look for opportunities to enhance the experience of the visitor. The
primary tools in accomplishing this are KNOWLEDGE of your local area and the State
of California, and your ATTITUDE when delivering that knowledge.

P

Good visitor contact is a CHOICE. A good visitor experience not only benefits Cabrillo
National Monument, but also park service areas throughout the country. Positive
interaction with visitors also provides better compliance with park regulations, better
understanding of the natural environment and more support by the taxpayer when needed.

P

When handling an angry or impatient visitor remember:
§ Never argue
§ Listen closely, allowing them to vent
§ Let them know you are on their side
§ Apologize for their inconvenience
§ When appropriate, call your supervisor

P

One of the most important responsibilities of a good ranger/VIP is to answer questions.
The most commonly asked questions deal with:
§ History of area
§ What to do
§ Flora/fauna/geology
§ Where to eat
§ Directions
§ Where to sleep

P

Many visitors come from foreign countries, so:
§ Always be patient; they want to communicate as clearly as you do
§ Talk slowly and clearly. Chances are they know some English and will have a better
chance of understanding.
§ Avoid American slang.
§ Be aware of cultural habits and values that might be different from your own.
§ Avoid sudden movements.
§ SMILE – it’s understood in every language!

Personal Performance Techniques

Practice
No one is great the first time. Practice on and off the site of the
program.
Become familiar with the site:
Your presentation should be resource connected. Be sure you know your site and its
elements.
Be heard:
Speak up. Don't mumble. Face your audience. Project your voice.
Be physically direct:
Make eye contact. Speak with authority; use your body language (80% of
communication is non-verbal)
Be conversational:
Talk with people, not at them. Don't shout; keep tonal flexibility in your voice.
Know your audience:
Ask questions; observe dress and demeanor. Pay attention to questions and analyze
attitude.
Use proper grammar:
Use words correctly and make sure of pronunciation.
Be well groomed:
Look neat. Wear a clean uniform and wear it correctly.
Use all the senses:
Don't rely on sight and sound alone. Touch, taste, and smell when possible. Appeal to
the senses when first-hand experience is not available.
Set a reasonable pace and length:
People don't like to sit for more than 20-30 minutes. In walks, do not go as slow as
the slowest person or as fast as the fastest person. Select an appropriate pace for the
program, weather, and terrain.
Be accurate:
Accuracy is our hallmark. Do your research and know your sources.
Be flexible:
Be ready for change and unexpected events. Laugh and have a good time with the
visitors. They're on vacation!
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Spanish Phrases
Useful for Docents and TPERPs

215

English

Spanish

Hello. My name is __________________.

Hola. Me llamo ________________.

Welcome to Cabrillo.

Bienvenidos a Cabrillo.

I’m sorry, I don’t speak Spanish.

Lo siento, no hablo Espańol.

Please be kind to the animals.

Por favor sea amable con los animales.

It’s ok to touch them – they won’t hurt you.

Está bien los puede tocar – no hacen dańo.

Would you like to touch this animal?

¿Le gustaria tocar este animal?

Please touch with just one finger.

Por favor use un solo dedo para tocar.

Please keep the animals in the water.

Por favor deje los animales en el agua.

Thank you for visiting.

Gracias por visitarnos.

Please come back soon.

Por favor, vuelvan pronto.

Abalone ...................

Abulon

Moray Eel...............

anguila Moray

Anemone .................
Angel Fish ...............
Barnacle ..................

Mussel .....................
Nautilus ..................
Octopus ..................

Mejillon
Noche Nautica
Pulpo

Black Sea Bass ........

Anemona
Pez Angel
Cirripedios
Barnacles
Pez Cara

Oyster .....................

ostion

Brittlestar ................

Estrella Quebradiza

Porcupine Puffer ...

Pez Erizo

Clownfish ................
Crab.........................
Eel ............................

Payaso
Cangrejo
Anguila

Rays ........................
Sand Dollar ............
Scallop ....................

Flashlight Fish ........

Pez Faro

Sea Cucumber .......

Raya
Dolar de Mar
Almeja voladora
Piene
Pepino de Mar

Flatfish ....................

Lenguado

Sea Hare .................

Liebre Marina

Giant Kelp ..............
Gulf Grouper ..........
Guitarfish ................
Gumboot Chiton ....
Hermit Crab ...........
Jelly Fish .................
Kelp Crab ...............
Limpet .....................
Lion Fish .................

Sargazo Alga
Gigante
Baya Cabrillo de
Ostiliero
Pez Guitarra
Quiton Bota de
Goma
Cangrejo ermitano
la Medusa
el Cangrejo de las
algas
la Lapas
Pez Cebra

Sea Horse ...............

Caballito de Mar

Sea Star ..................

Estrella de Mar

Sea Urchin ..............
Shark ......................

Erizo
Tiburon

Shrimp ....................
Sheephead ..............
Squid .......................

Camaron
Vieja
Calamar

Turtle ......................
Wavy Turban.........

Tortuga
Caracol Turbante
concha Ondulada
Ballena

Whale......................
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Learning Assumptions
from "Interpreting for Park Visitors"

1. People learn better when they are actively involved in the learning process.
2. People learn better when they are using as many senses as appropriate.
3. People generally retain about
a. 10% of what they hear
b. 30% of what they read
c. 50% of what they see
d. 90% of what they do
4. Each person has unique and valid ways of processing information.
5. New learning is built upon a foundation of earlier knowledge.
6. People prefer to learn that which is of most value to them at the present moment.
7. Learning requires activity on the part of the learner.
8. That which people discover for themselves generates a special and vital excitement and
satisfaction.
9. An organized presentation is more memorable than an unorganized one.
10. Giving visitors expectations at the beginning of a program will focus attention and thus
improve learning.
11. Using a variety of approaches will enhance learning.
12. The ways in which interpreters respond to people will affect their learning.

Helpful Hint: Learn to tell one good story about each resource
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Working As a Living
History VIP
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What is “Living History?”

The Living History Program
at
Cabrillo National Monument
Definitions, Policies, Guidelines,
& VIP Handbook

Robert Munson
Historian
Living History Program Director
Nancy Parkinson Munson
Living History VIP
2014
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Why History?
History serves two purposes: To provide narrative entertainment and to
record how people interacted and reacted to various situations.
Narrative entertainment, or folklore, reveals how we view ourselves and
our values.
The record of events is the psychology of what people did, what worked,
what didn’t, and why.
History provides valuable lessons and warnings that, if followed, will
direct us away from a disastrous path. These lessons cannot be
derived from faulty data, propaganda, political considerations, or a
driven agenda; to do so leads to a flawed understanding.

Policy Regulating Living History at Cabrillo National Monument
Cabrillo National Monument (CNM) recognizes living history as a valid and useful way to
educate visitors about the past. CNM has its own in-house Living History Program that uses
members of its Interpretive Division and Volunteers-in-Parks (VIPs), and also invites individuals
and groups to participate in special living history events held at the park.
The purpose of this document is to foster greater understanding of the National Park Service’s
(NPS) philosophical approach to living history. All prospective participants are required to read,
understand, and follow the guidelines for living history volunteers. Continued participation in
the CNM Living History Program is entirely dependent upon the volunteer living historians’ and
the invited participants’ understanding of the parks standards of excellence. These are:
•
•
•

The need to preserve its own interpretive and historical integrity.
Provide a meaningful experience for the public.
Maintain a safe environment.

220

Part 1: The NPS Concepts and Definitions of Living History
The term “living history” refers to methods of interpreting the past through the use of an
interpreter dressed in period clothing and using objects to interpret and present impressions of
the people, events, and practices of the past.

Who are “Living Historians?”
The term is applied (as well as misapplied) to anyone who attempts to convey information about
the past while dressed in period clothing. The term “re-enactor” is often used in place of living
historian. It is important to note, however, that while living historians can “re-enact,” not all
re-enactors make good living historians.
Re-enacting is actually a recreational pastime, carried on by individuals with an interest in
history. Dressing in period clothing and engaging in period activities allows the re-enactors to
“experience” the past.
Living historians, on the other hand, tend to be associated with parks, museums, and historical
sites that specialize in interpreting the past through a format that allows visitors to visualize the
past through the use of their senses. Living historians can also be dedicated private individuals
who volunteer their talents and services to historical sites and, as such, are a valuable resource.
However, living historians and re-enactors are not mutually exclusive, and re-enactors can make
fine living historians, and vice versa.

What is Interpretation?
Interpretation gives people insight and understanding into the subject at hand. The NPS
definition of interpretation is:
“Interpretation facilitates a connection between the interests of the visitor and the
meaning of the resource.”
The National Association for Interpretation says the interpretation is a communication process
which forges emotional and intellectual connections between the interests of the audience and
the meanings in the resource.
Freeman Tilden (Freeman Tilden, Interpreting Our Heritage (Chapel Hill: University of North
Carolina Press, 1984), 8.) defined interpretation as:
“An educational activity which aims to reveal meanings and relationships through the
use of original objects, by firsthand experience, and by illustrative media, rather than
simply to communicate factual information.”
To Tilden’s statement, we add that interpretation is also:
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The translation of the technical or unfamiliar language of the environment or culture into
lay language, with no loss in accuracy, in order to create and enhance sensitivity,
awareness, understanding, appreciation, and commitment in the visitor.
Those five words comprise the “Sensitivity Continuum,” a sequence through which a visitor
passes if interpretation is successful.

What Does The Term “First Person” Mean?
First person refers to a technique where an interpreter takes on an
historical persona (real or invented) and acts as if he or she was that
person. A person in true first person mode does not know anything
about events or the world beyond his or her historical time frame.
This would mean that all aspects of the 21st Century at Cabrillo
National Monument would be alarming and disarming
puzzlements—Navy jets, ships in the channel, and the very cameras
that the visitors want to photograph you with, to say nothing of the
cars, buildings, and the clothing! First person is extremely difficult,
and must be approved by the Living Historian Program Director.
First person interpretation can be very intimidating to the visitor, and you may find that a
seamless blend of first and third person works quite well in the modern setting of Cabrillo
National Monument.

What Does The Term “Third Person” Mean?
Unlike the case of first person interpretation, individuals acting in the third person are rooted of
the present time and move in and out of the present and past. Third person interpreters are
essentially modern people dressed in period-correct clothing, discussing the past with visitors or
other interpreters. The clothing and other objects are used as tools to teach about the past. The
effective interpreter should be knowledgeable of the time frame being interpreted and use a
combination of first (the past) and third (the present) person for comparing life in the past to life
in the present.
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A Word about the Word “Costume”
We avoid using the word costume in referring to living history. To the general public, this
evokes association with Hollywood, theater, and Halloween.
Historically, the term costume was used widely in the 19th Century to
refer to an entire ensemble, head to toe, particularly in women’s fashion.
We want to stress and impress to our visitors that we are the regular folk
of the 16th, 19th, or 20th centuries.
Sometimes visitors will ask, “What’s with the funny/odd/weird clothes?”
An appropriate response, in a good-natured tone, might be, “I am wearing
normal/proper/decent/fitting clothes, young man/sir/madam/sire/m’lady.
You are the one oddly dressed!” This helps drive home the point that,
each of us, in our own “time” are just “normal” people as much as they
are. The clothing that you wear as a re-enactor is as normal as the
clothing the visitor is wearing in his “time.”
Think of using the word “costume” as eroding your physical context—using the term destroys
your credibility both in the public’s mind and in your own mindset. You will act and move
differently in the clothing and equipment of another period. Part of establishing that mindset is
not to use the word costume.

What Does It Take To Be A Successful Living Historian?
A passion for history, a desire to share that history, sound knowledge of history, a willingness to
adopt the correct “dress,” and the ability to get into the clothes, skin, and mindset of a historic
personage.
While this sounds simple, quality living history is extremely difficult and takes commitment and
study on the part of its practitioners. He or she must be willing to familiarize herself/himself
with all aspects of daily life of the time period to be interpreted. Visitors can tell when
interpreters are untrained or are using inauthentic items. They deserve the best that you and
CNM can provide.

How Does Living History Fit into This? Why Bring History to Life?
In an era which is constantly impacted by electronic media and entertainment, the traditional
static displays can’t hope to compete. It has even led to some people maintaining that we do not
need national parks any more, as an individual can get the knowledge, insight, and understanding
of a park through electronic means. To be sure, electronic media have a fantastic ability to
reveal the appearance of a place. However, standing at Furnace Creek in Death Valley at noon
in July is a reality of experience that cannot be achieved sitting on a sofa in an air-conditioned
living room. Likewise, the ability to interact on a personal level with someone from a different
time and place is vastly more fulfilling than any movie.
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Ultimately history is the psychology of society, thus history, like society, is people—how they
react and interact on a human level.
A presentation on geology, forests, or other hard science topic is
enhanced by the Ranger in NPS uniform because the uniform carries the
cachet of a professional who knows about such things. Likewise, the
interpreter in period correct persona and clothing carries the same cachet
of someone who knows such things. People want to relate to people.
This is the ultimate expression of Freeman Tilden’s concept: “Any
interpretation that does not somehow relate to something within the
personality or experience of the visitor will be sterile.” The public may
recognize that the interpreter cannot possibly be a real person from 400
years ago, that they are not speaking the correct language, willingly sets aside that knowledge
and will interact with the person portrayed, not with a ranger in funny clothes. They will phrase
questions not as “How did they….” but rather as “how do you…” This is a bond with the
personality that virtual reality cannot achieve.

Part 2: Interpretation Periods at Cabrillo National Monument
Our basic cultural living history interpretation at Cabrillo centers on putting a human face on
subjects who are too often buried under a pile of forgettable names, dates, and places. History is
people, not data. The person who “hated history in school” will become completely enthralled
by electronic media drivel such as “The Tudors.”
We interpret in the framework of three themes defined in Cabrillo NM's Master Plan.

Spanish Colonial Expansion in the Pacific in the 16th Century
Spanish colonial expansion into the Pacific in the 16th Century initiated what has become known
as the “Pacific Rim Trading Network.” To anchor our interpretation of this period, we use the
exploration by Juan Rodriguez Cabrillo of 1542, as it was one of the first trade exploration
voyages, and it was the one which discovered what is now San Diego.

Lighthouse Keepers of the West Coast in the 19th Century
We remember the lighthouse keepers on the west coast as men and women who brought a
phenomenal sense of dedication and responsibility to what was truly a 24/7 job with no days off,
no sick leave, and no pensions. We use the context of the old Point Loma Lighthouse as it was
in 1887 to bring these people alive to our visitors.

Coastal Defenses of Point Loma during World War II
The third theme at Cabrillo National Monument centers on the coast defenses and home front of
Point Loma/San Diego during WWII. We concentrate on the period 1941 to June 4, 1942, as this
was a rollercoaster ride from complacency through terror to resolve at a crucial and completely
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unexpected turn of events which changed our world forever. We do this by getting to know the
“They also serve who watch and wait” citizens.

Part 3: Guidelines for Living History Volunteers
Living History Volunteer Thinking Points
If you are interested in becoming a living history volunteer, the first things to consider are:
1.
2.
3.
4.

What is the purpose of National Parks?
Why is this site preserved?
How does what I do further this purpose?
Why am I doing what I do?
a. A desire to educate?
b. Play act?
c. Dress up and pretend?
d. Be the center of attention?
e. Serve as window dressing?

All of the above are acceptable reasons to appear as a Living History persona at CNM. They are
not incompatible. However, as we are dealing with the public, especially school students, we
have the same moral responsibility we expect and demand from a school teacher: To be as
accurate as possible in every respect. We would demand that any teacher who knowingly
misrepresented anything to their students be removed from their position of trust. The same
holds true for Living History interpreters and their personas. We do not have the right to
disrespect and dishonor the people we portray by misrepresenting them.
Ask yourself honestly: Would the character I portray recognize themselves and, more
importantly, would they be happy with that depiction? Think about what you would expect of
someone portraying you a hundred years from now?
For example: Ladies, would you want to be portrayed as not wearing a bra? A Victorian woman
wore her corset for exactly the same reasons you wear a bra. Any time, any activity, in which
you would wear a bra, she would wear a corset. How do you feel today seeing, or being, a
woman not wearing a bra in public? To a Victorian, an un-corseted woman was just as vulgar, or
so poor and low class as to be pitied.
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Gentlemen, would you wish to be remembered as an ill-mannered lout? Victorian men above the
poorest class would never appear in public without a coat, even in the hottest weather unless he
was doing work which could damage his coat. Even then he would keep his long sleeve shirt on,
perhaps rolling the sleeves up. A Victorian would never dream of using any form of tobacco in
the presence of a lady.

Application Process
All volunteers interested in participating in the living history program must submit an application
to the Living History Volunteer Coordinator, Bob Munson, Historian. A regular commitment of
weekly or monthly hours is expected of our participants. The park will invest a great deal of
training, fitting time, and probably money outfitting the interpreter, and it is expected that the
Volunteer in turn will honor that commitment.

Interpretive Responsibilities
Interpretation is the primary function and justification for all living history activities in the park.
Site-related theme interpretation is the key element in all park programs. It is the focus which
provides a quality, valuable experience for the park visitor.
During such activities, visitors should be recognized and greeted in a friendly and courteous
manner. At no time should a visitor be ignored, subjected to abusive, derogatory or profane
language or be presented with personal opinions, or inappropriate or unbalanced information
including private political, moral or religious views.
It is the responsibility of the group member or individual volunteer to provide a valuable and
accurate public interpretation of all activities and to respond politely to any visitor's questions
and requests for information. The park staff provides materials on the operations, interpretation,
and historical resource information for all VIP's.

Persona Development
Generic vs. Real Person Persona Issues
At CNM, real historical persona portrayals have been discouraged and cannot be used unless
approved by the Living History Program Director. We do not, generally, portray a known
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historic figure, unless documentation is extensive, thoroughly researched, and the character
serves a definite interpretive purpose.
A real persona is fraught with numerous problems. Frequently, a scholarly type may choose to
pick an intellectual battle with you just to see what you know or to further their viewpoint. It can
be disastrous if a descendant of your persona challenges your knowledge or portrayal. It is very
difficult to tell a relative they are wrong, even if your research has told you so. There is also a
tendency in reenacting and living history known as the “General Syndrome” – everyone wants to
play a general and no one wants to portray a private.

We portray the wide variety of trades, crafts, professions of our thematic eras based on the social
demographics of the era in order to portray the average archetype not the atypical. These
composite characters are developed to reveal a wide variety of insights into the social, political,
ethnic, religious attitudes of another time. They can vary from highly specific character types
such as a lighthouse keeper to a generic Spanish colonial sailor.
It is in the lives of the common man or woman that you can often most easily connect with the
public. People are always amazed to learn how little human nature and society have changed
from century to century, and this is most easily communicated with the narrative of the average
citizen.
By becoming another person, with all the background that person would have, makes a
presentation come alive and accepted. Visitors will ask who you are, where you came from, etc.
A personal persona can also protect your true identity.
First Person vs. Third Person
First person interpretation is discouraged. In the vast majority of cases, third person
interpretation is the most comfortable and effective form of interpretation for the visitor. Under
no circumstances will volunteers be permitted to portray nationally significant personages. First
person scenarios and vignettes may be used only with the permission of the Living History
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Program Director. In such instances, a third person introduction or conclusion is required to help
visitors understand the context of the impression.
Bringing your passion to your persona
Consider taking what you know and love from your own life and apply it to your persona. If you
are a pharmacist consider portraying an apothecary in 1887 New Town San Diego. To make the
character relevant, the character must mean something to your
visitor.
The fact that you find the character personally fascinating does not
guarantee relevance to the visitor. Rather, it would be the
apothecary’s 1887 approach to medical concerns still found today
that can give an understanding of how fantastically medicine has
advanced. You would also need to include why an apothecary would
be visiting the Lighthouse. Complain about how long it takes to get
here by wagon, etc.

Absolute Need for Authenticity
We are not a theme park. We have a mandate from both the Congress and our guests to be as
accurate in all elements of our interpretation as humanly possible. Just as a visitor expects a
Ranger to accurately know his geology of the Park, they expect equal accuracy in the history.
To a great degree Living History is based on learning by doing. As a living history interpreter
there is no greater way to understand your subject and thus project self confidence in your
presentation, than by getting out and doing as much of your historic character’s day-to-day life as
feasible. When you have lived and worked the way they did, with the tools or equipment they
used, in the clothes they wore day after day, eating the food they ate prepared the way they
prepared it, you gain an insight into why they thought and acted the way they did. It is this level
of involvement that you can pass to your visitors. And for the “one book wonders” or selfappointed experts who challenge your knowledge with “How do you know that?”, being able to
demonstrate that you have actually done it is the ultimate validation that you know what you’re
talking about.
We cannot bring 20th or 21st century judgments to 16th or 19th century people. We are not here to
excuse them, pity them, or judge them; but to understand and explain them, their circumstances,
and the forces that operated on them. But most of all, we are here to learn from them and pass
that understanding on through our living history efforts.

Interaction with Visitors
Living history requires interaction between the interpreter and visitor.
The key to success is making the visitor feel comfortable and engaged
enough to want to stay and participate. Let them ask questions and make
comments. Even though this is an educational experience, don't
"lecture." Do not practice “inflicted interpretation.” Do not be afraid to
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say “I don't know the answer to that question.” Use the public's curiosity to further your
knowledge.
Interaction can be impromptu or scripted.
Impromptu interaction is often driven by a visitor's questions and contains an element of
spontaneity. However, most visitors usually have similar questions, allowing the interpreter to
give fairly standard answers. Thus, the information being dispensed is consistent. Impromptu
interaction works well in small group environments.
Scripted interaction works better for large groups because the element of intimacy can be lost in
a large audience. In a scripted scenario, the interpreter addresses the entire group, presenting
predetermined information. It, too, can be interactive by encouraging questions from the group
or selecting people to participate in the presentation.
Tips for success:
•

•
•
•
•

What sets a Living Historian apart from others is not just the clothing but his or her
knowledge of the period being portrayed and a familiarity with that period's material
culture, language, behavior, society, and values.
While living history is entertaining, it is a proven educational method. Take it seriously
and refrain from developing a "theme park" mentality.
Complacency results in stagnation. Interpreters who engage in living history must always
learn more about the time period they portray.
Have fun!
Above all, respect and honor those you are portraying. A hundred years from now, how
would you want to be portrayed?

Expected Behavior
Keep in mind that, while here, volunteer living historians represent the National Park Service as
well as Cabrillo National Monument. Park program participants represent the park and are
required to conduct themselves in a responsible, professional, and dignified manner that will
reflect credit to themselves and the National Park Service. In order to maintain the responsible
image of the park, participants' behavior must be above reproach. Remember that the public
associates the behavior of all participants with CNM and its interpretation. As such, each
participant's behavior is a reflection on the NPS.
The primary purpose for living history programs is to provide a meaningful interpretive
experience for the visitor through interaction with the interpreter. Accordingly, we ask that
living history volunteers devote their attention to our visitors and refrain from conducting private
conversations while in public, as the visitors will be hesitant to interrupt.
As a volunteer, you are not expected, or obligated, to endure any verbal or physical abuse or
mistreatment from the public. At any time profanity enters the language, or you feel physically

229

uneasy or in danger, you can terminate the contact and walk away. If there is an overt physical
threat, immediately call for law enforcement. An inoffensive way of removing yourself from
uncomfortable situations is call Dispatch (799) and note there is a JDLR. The public has no way
of knowing the acronym means “Just Doesn’t Look Right” and you’d like some back-up. At any
site other than the Visitor Center, volunteers are required to have a radio with them for use in
emergencies.

Physical Impressions
The Living History interpreter’s age, physical appearance, physical
condition must be appropriate to the character portrayed. An extreme
example would be that a blond Norwegian with blue eyes and full
beard would not make a convincing Aztec.
Clothing, accoutrements, and other equipment are critical and vital
parts of a successful living history program. We expect living history
volunteers to wear or bring items that are correctly made and
appropriate for the time period being depicted. Cabrillo National
Monument reserves the right to turn away participants who are
deemed by the Historian to have inappropriate or substandard physical
impressions. We ask living history volunteers to comply with the following requests:
•

•
•

•
•

•
•

Participants should not wear modern jewelry. This includes ear studs or earrings for male
participants unless their persona warrants it. Nose rings, lip rings, and other forms of
modern body piercing are inappropriate for the time periods interpreted at CNM.
Tattoos which are period incorrect for males, and any tattoos on females, must be
coverable by hair or clothing.
If carried, modern communication devices like cell phones and pagers must be hidden
and should be kept silent, and should not be used in public view except in an emergency.
Park radios must be used of necessity but can usually be carried discreetly.
No modern containers should be used for food or beverages.
No sunglasses, unless period-correct style may be used. It is recognized that period style
eyeglasses can constitute a major expense. If you cannot function safely without your
glasses, you may wish to consider contacts as an alternative to finding period eyeglasses
and having your prescription put in them.
A detailed clothing/equipment guideline will be provided to you for the specific period
you choose to work in, be it 1542, 1887, or 1941.
Participants must adhere to the clothing guidelines. Failure to do so may result in being
removed from the program.

General Period Clothing Guidelines
Living historians representing people and activities of the 1542, 1887, and WWII periods are
required to be appropriately and accurately outfitted. Such attire includes personal grooming and
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ornamentation such as weapons, insignia, jewelry, watches and chains, parasols, walking sticks,
hats, gloves and other accessories.
All replica historic clothing worn during living history programs will be of authentic 16th, 19th,
mid-20th century fabrics and textiles. Inappropriate synthetics, colors, or fasteners are not
acceptable. Zippers, Velcro, speed laces, and snap closures are inappropriate on period clothing
or equipage. Heavy cosmetics such as excessive eyeliner or shadow, obvious makeup and
lipstick, and colored nail polish are appropriate only for World War II era females. Females with
period-incorrect hairstyles must consider wearing hairpieces or wigs. Tattoos that are
incongruous with the period must be covered with clothing or makeup.
Much of what has been accepted as period clothing in the past stems
from the popular media of 30 or more years ago when the research
capabilities and resources were much more limited. With the resources
available today, and the increase in fashion history scholarship, there is
no excuse for not doing it right. Proper clothing, accessories and
equipment are readily available today.
Clothing authenticity levels are more than just outward appearance. It is
vital to successful Living History that participants are dressed correctly
from the skin out. This accomplishes two things: It allows the interpreter
to speak with authority about all the clothing worn by their persona, and
it gives the clothing the correct feel and fit for the period. An example is the Victorian period
where all the women's clothing was very carefully tailored and must be worn over a corset and
other underpinnings to attain the proper look and fit of the clothing.
The Park will try to provide all the clothing and equipment it can. However, it should be
remembered that some of this is quite personal, such as undergarments and shoes. If the
volunteer is able to provide their own personal correct clothing and/or equipment it will greatly
assist the beginning Living History volunteers. However, if personal gear is used and damaged
or lost, the Park will try to make good the loss, but there are no guarantees implied.

Walk-on Participants
CNM only permits pre-screened and vetted volunteers to participate in its living history
programs. Unregistered participants (referred to as walk-ons) will be asked to leave the grounds.
The Living History Program Director will also provide informal training in the following:
•
•
•
•
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Orient volunteer living historians to the site;
Familiarize volunteer living historians with the NPS philosophical approach to living
history;
Define expectations for volunteer living historians;
Discuss guidelines relating to participation by volunteer living history
interpreters.

•

Provide training in various forms and techniques of Living History
interpretation.

We believe that providing such training to those who wish to participate in living history events
at CNM enhances our program by familiarizing volunteers with the site as well as our
expectations and needs.
These guidelines will serve as framework for the organization and conduct of living history
activities at the Park. These guidelines are in accordance with NPS-6, the National Park Service
general guidelines for NPS-sponsored living history programming and DO 6 Interpretation and
Education.
Information regarding research resources for volunteers and historic background documentation
for the park's living history special events and exhibit interpretation will be provided to the
volunteers.

Part 4: Participant and Visitor Safety
Safety is a prime concern. We want to avoid accidental injury to visitors, living history
volunteers, staff, the park and its historic structures.
•
•

•

•
•
•

Absolutely no black powder will be allowed onto the grounds of the park. Powder horns
and cartridge boxes may be carried but must contain no powder.
Volunteers will be permitted to carry edged weapons and unloaded firearms within the
park only as required by designated personas. All firearms and weapons must be
inspected and approved by the Historian.
Keep all knives, bayonets or other sharp weapons/objects sheathed except when in use
during demonstrations. Do not allow visitors to handle these objects unless you are
supervising them.
Absolutely no horseplay or mock engagements between participants.
Guest living history volunteers will have their weapons inspected by the Historian.
Arms and equipment should not be left unattended or unsecured in public areas. These
items are very expensive and in some cases irreplaceable. They also represent a
significant safety risk to the public if unattended.

UNDER NO CIRCUMSTANCES ARE LOADED FIREARMS PERMITTED.
FAILURE TO COMPLY WITH THESE RULES WILL RESULT IN EXPULSION
FROM THE EVENT OR PROGRAM.
Participants will not violate any established park safety barriers and may politely discourage
visitors from violating such barriers. Accidents, encounters with animals, snakebites, serious
insect bites, heat exhaustion, theft, or vandalism are all serious situations that should be reported
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immediately. It is the responsibility of the participants to apply reasonable and normal caution
during all activities and to inform the park staff of any hazardous conditions.
If a participant is the victim of a medical emergency, or observes a medical or other emergency,
he or she should inform the nearest park employee. If park staff is not in the immediate vicinity,
use the radio to contact 799 which is the Visitor Center desk. If no answer is forthcoming,
broadcast an emergency to all staff such as “This is VIP Smith at the Lighthouse. I have an
emergency medical situation here. Visitor has fallen. Anyone please respond immediately.”
Wait 10 seconds and repeat if no response. Failing that, use your or a visitor's cell phone and
dial the park desk at 619-557-5450, then 0. After hours, the 911 emergency access number can
be used to reach help.

Part 5: Summary

Bottom line of NPS Living History:
If you can't do it right, don't do it at all!
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Appendix A: Living History Interpreter Job Description
The following are ideas, suggestions, and observations which will make your volunteer
experience more enjoyable and personally fulfilling:
•
•
•

•
•
•
•

•
•
•

•
•

Initially, you will work with, and/or observe, a more experienced history interpreter.
Begin your volunteer experience on a day when fewer visitors are at the Park.
Don't try to learn everything about everything. Work at your own pace. Your knowledge
base and interactive skills will increase over time. Concentrate your learning on the topics
which interest you and don't feel obligated to study anything that is unimportant and
boring to you.
Adopt some phraseology and anecdotes from the time period, e.g. "soiled doves". Review
materials provided to you by the staff and other volunteers.
Don't be afraid to say "I don't know." Make a mental note to ask others how they would
have answered a particular question.
If it appears that a number of visitors express interest or ask questions about a certain
topic, try and learn more about that topic.
Consider choosing a topic to discuss on a particular day, one that interests you and that
you feel will interest the visitors. For example, what articles of clothing you are wearing,
cultural changes over the years, appropriate attire for your character, cosmetics,
healthcare, diseases, child bearing, mourning practices, courtship and marriage, manners,
the ideal wife or ideal husband, etc. The history of San Diego and its environs may also
be of interest to visitors.
Have fun! Your presence enhances the visitor's experience and they will express their
appreciation for what you are doing.
Be wary of sharing personal information with a visitor. If you wish, adopt a name for
your persona, rather than using your given name.
Make use of the materials available to you in the library. There are many resources
outside of the park exhibits which are available to you. Check with Bob Munson or use
Google or a similar program to search for something you are interested in, e.g. corsets or
spats. Visit the website of the San Diego Historical Society (www.sandiegohistory.org.).
The staff are aware of many articles, books, websites, etc. which will provide you with
lots of interesting information. Share whatever resources you find that may be of interest
to the staff and other volunteers as well.
Also, share your experiences with the staff and seek their advice and guidance.
You may wish to interact in first person which requires a specific set of skills. However,
third person enables you to travel between present and past centuries and compare the
past with the present in areas such as culture, attitudes, clothing styles, frequency of
bathing, corset lacing, popular pastimes and foods, etc.
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•
•
•
•
•

•
•
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Don't take your position, or yourself, too seriously. Your enthusiasm and enjoyment of
your subject is what enhances a visitor's experience and enjoyment of his or her visit.
Do maintain a level of decorum appropriate to your time period. When you act like a lady
or a gentleman, you will be treated as such.
Be willing to be a part of the visitor's experience by posing for pictures and/or speaking
for their video camera.
Make mention of upcoming events of which you are aware and which might be of
interest to the visitor such as Cabrillo Festival, the Escondido Renaissance Faire, etc.
If time permits, you may wish to share information about the Junior Web Ranger
program with families with children. You may also give them the list of links to sites
where they and their parents can learn more about the National Park System and the
history of San Diego.
Take cues from the visitors as to their level of interest. Don't force yourself on a visitor
who lacks interest or wants to hurry their visit.
Don't take it personally if a visitor ignores you. Some will.

Appendix B: Statement Regarding the Supernatural in NPS
No supernatural occurrences have ever been reported at Cabrillo National Monument, either in
the past or present timeframe. The National Park Service has a service-wide policy that does not
recognize paranormal interest as a science and does not grant any research permits for this
purpose. It has been a park policy to discourage any stories of ghosts in the lighthouse. There
were no known deaths in the lighthouse.
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The Kumeyaay Nation
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Kumeyaay People
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U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Fifth Nation
Excerpt from Cabrillo National
Monument Website
As Juan Rodriguez Cabrillo sailed north,
he knew that the land he was to claim for
Spain was already occupied by people
called Indians. When he entered the
harbor here, he saw several Kumeyaay
Indians waiting on shore and was greeted
by three of them. They had long hair,
some in braids and adorned with feathers
or shells. Some men wore capes made
from the skin of sea otter, seal, or
deer. By mimicking men with lances on horseback and demonstrating armor and the
slashed sleeves worn by Spanish soldiers, the Kumeyaay indicated that other Spanish
were several days’ journey inland and that they had killed many Indians. “They showed
that they (the bearded men) had crossbows, and made gestures with their right arm as if
they were spearing,” Cabrillo wrote. “They went running as if they were on a horse, and
for that reason they were afraid.” Cabrillo, however, gave the Kumeyaay gifts and said
he would not harm them. He noted that they looked prosperous and sailed far out to sea
fishing in reed canoes. The Kumeyaay lived well by understanding their
environment. They made pottery, baskets, and abalone and other shell jewelry that they
traded to neighbors.
Today, descendants of the Kumeyaay people that Cabrillo encountered still live in San
Diego County on thirteen reservations. Tribal members are an integral part of the annual
Cabrillo Festival Open House, along with representatives from the United States, Spain,
Mexico, and Portugal. Known as The Fifth Nation, the Kumeyaay share their traditions
and stories with thousands of Festival visitors.

239

The Kumeyaay Garden at Cabrillo National Monument
The Kumeyaay were adept at creating tools and other goods from their natural surroundings.
They excelled in the production of fine coiled baskets made from agave, deer grass and sumac.
The fiber of the yucca plant was woven into rope, and sandals were made for their feet. The
Kumeyaay formed and fired ceramic clay pots using the natural materials found here on the coast
and mountains. They knapped local quartz and obsidian into knives and projectile points. They
chipped shells of mussels and abalone to make fishhooks and beautiful jewelry. Abalone shell
(mother of pearl) was an especially valuable trade item.
The Kumeyaay burned the land (pyro diversity) to improve habitat for game animals such as the
native rabbits. Native people implemented prescribed burns that augmented the diversity of
landscapes by helping to create a patchwork of heterogeneous habitats containing plants at
different stages of succession. The freshly charred landscape created a healthy soil medium for
the next season’s grasses and perennials. The Kumeyaay used pyro diversity because it allowed
them to implement harvesting techniques that involved the bulk collection of food, cordage,
basketry material and other kinds of raw material.
The Kumeyaay were seasonal hunters and gatherers, arriving here on the coast in the spring to
gather lemonade berries, giant kelp, shellfish and an abundance of native plant seeds from chia to
black sage. They hunted wild game such as rabbits, which were then smoked and carried in
baskets for their long journey into the mountains for the winter.
The Kumeyaay gardens here at Cabrillo will showcase:
California Buckwheat
Lemonade Berry
Coastal Sagebrush
Prickly-Pear Cactus
Shaw’s Agave
Black Sage
Giant Wild Rye
Lady Fingers
Barrel Cactus
Laurel Sumac
Bush Mallow
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California Sunflower
Bladder Pod
Wild Cucumber
Broom Baccharis
Information about each of these and how the Kumeyaay used them are described below:
California buckwheat was used as a mixed drink to ease the pain of irregular menstruation,
rheumatism, headaches, and stomach problems. It was used as a mouthwash to strengthen gums
and teeth. It was also used as a soothing eye wash and could be used to bathe in.
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Lemonade berry fruit was collected, pounded, dried, sorted, and eaten. It made a refreshing drink
when the berries were soaked in water. The bark was brewed into a tea for drinking following
childbirth.
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Coastal sagebrush leaves were used to remedy headaches, while inhaling the steam from boiling
leaves helped patients with paralysis. The leaves were dried and smoked. The plant was used for
ritual purification, for example, after a funeral. The wood was used to make fore shafts of
composite arrows, to construct windbreaks around dance grounds, and as firewood. This plant
was also used as a mosquito and flea repellant, medicine for colds and infections, and to mask
the hunter’s odor while hunting.

243

California scrub oak acorns were harvested and eaten. The wood was utilized for crafting bows,
arrow fore shafts, and thatching needles. The galls, caused by insects, were ground and used as
an antiseptic.

Toyon, also called Christmas berry or Holly berry, fruit was harvested, then toasted or dried and
mashed. The leaves were brewed and used as a painkiller. Shoots of the hard wood could be used
to make various utensils, such as arrow and harpoon shafts, bows, awls, wedges, scrapers,
digging sticks, cradle frames, pestles, pegs for tomols, game sticks, balls, and headdress pins.

244

Prickly-pear cactus fruit, flower buds and pads were eaten. The thorns could be used as tattoo
needles and to pierce ears. Artisans prepared the fruits for use as paints and dyes. Toasted pads
of the cactus could be used for splints.

Shaw’s agave stalks were used as fuel for fires. The fibers were used to make nets, fishing line,
brushes, cordage, bowstrings, sandals, and weaving. The flower stalks were used for eating.
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Black sage leaves were used to season food and as a soak for the flu or arthritis. The seeds were
also ground into a meal and eaten.

Barrel cactus buds were boiled and eaten. The flesh of the cactus could be eaten raw or boiled.
The spines from this cactus were used for fishhooks. The top would be cut off and used as a bowl
while the fluid inside would be used as emergency water. The barrel cactus was also used for a
roasting vessel.
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Wild cucumber seeds were made into a paste and used by pregnant women, and they were used
as a purgative for babies and children. The seeds were used to make necklaces and baby rattles.
The seed was ground and used for face paint; oil from the seed was used in rock art. A mixture
was also used to help with wounds, cataracts, inflammation, and urinary problems. It was also
used to cure baldness. The leaf was used to help hemorrhoids. They also ground the root and
used it to stun fish.
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The leaves and the stems of ladyfingers are edible and were used as a water source when water
was scarce.

Broom baccharis was used as a broom to sweep as well as thatching roofs on structures. The
leaves can be used in a tea to cure stomachaches and to ease coughing.
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Laurel sumac leaves were boiled and used to bathe women at the time of childbirth.

Bladder pod seeds were pulverized and used as a condiment. The flowers were boiled and were
used in food.

249

California sunflower’s sticky buds and flowering heads were used for respiratory, skin, urinary,
and digestive ailments such as asthma, bronchitis, kidney problems, bladder infections, poison
oak inflammations, and general cuts, sores, and swellings. It is useful as an antispasmodic and
expectorant because it relaxes bronchial passages, clears mucus, and desensitizes the bronchial
nerve endings, making breathing easier. It was used as treatment for poison oak inflammations
because it increases surface blood supply to skin tissues and contains antimicrobial agents.
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The new shoots of giant wild rye were made into a tea to treat venereal disease and eyesores. The
wild rye was also used to construct various structures as well as for bedding. The seeds were also
a food source.
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The flowers of bush mallow were used as cordage. The roots of the mallow plant are used for
soothing and healing stomach ulcers. The roots are rich with mucilage that relieves swelling and
inflammation in wounds and sprains. Teas from Mallow can help with mouth sores,
stomachaches, heartburn and gas.

California Indians and Their Environment by: Kent G. Lightfoot and Otis Parris

Kumeyaay A History Text Book, Volume 1 Precontact to 1893 By: Michael Connolly Miskwish
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Heritage of the Kumeyaay People
(taken from the sycuantribe.org website)
According to the Kumeyaay origin story, the Kumeyaay people have been here since the
beginning of time.

Expressed in Western European terms, for more than 12,000 years before Europeans arrived to
this region of the world, the Kumeyaay people have inhabited their traditional territory, which is
now commonly called “San Diego County” and “Imperial County.” It is astonishing to realize
that the Kumeyaay people were living and thriving in their traditional territory long before the
pyramids in Egypt were built.
Today, San Diego and Imperial Counties are both located in (superimposed on) the traditional
territory of the Kumeyaay Nation. Sycuan is one of 13 Kumeyaay Bands indigenous to the
Kumeyaay territory. Indeed, there are a total of 18 Indian peoples or “Bands” in relation to the
county of San Diego, more than to any other county in the United States.
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The Kumeyaay people have lived and prospered in the beautiful and moderate climate of the
Kumeyaay territory. Their ancestral lands from the Pacific Ocean to the sand dunes just west of
the Colorado River, and some 60 miles north and south of the boundary line between Mexico
and the United States.
The traditional Kumeyaay were skilled hunters and innovative agriculturalists who achieved a
sophisticated and scientific understanding of the plant and animal life, and waters of their
territory. The Kumeyaay ancestors maintained a spiritual way of life on the basis of their own
language, cultural knowledge and identity, all of which are very much honored by contemporary
Kumeyaay.
An important event in Kumeyaay history is the landfall of Juan Cabrillo, an enigmatic
Portuguese explorer who, in 1542, sailed a ship bearing a Spanish flag into Kumeyaay territory.
In 1769, Spanish soldiers and Catholic missionaries, including Father Junipero Serra, founded a
Spanish Presidio (fort) and Catholic mission on Kumeyaay lands, which the Spaniards and
Catholic Church claimed for Spain. These events mark the beginning of the destruction of the
traditional Kumeyaay way of life, and the vast majority of Kumeyaay lands, both along the
beautiful coast and inland, being overrun by non-Kumeyaay.
A resilient people who greatly valued their original free way of life, the Kumeyaay powerfully
resisted the foreign invasion of their territory. In November 1775, for example, over 800
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Kumeyaay came together and burned Mission San Diego de Alcala.
Through the generations since first white contact, the ravages of deadly diseases, such as small
pox and measles, decimated great numbers of the Kumeyaay people, thus making it much more
difficult for the Kumeyaay to defend their original liberty.
With Mexico’s defeat of the Spanish empire in 1821, the Kumeyaay had to contend with
Mexican pretensions to Kumeyaay lands. Upon the transfer of power from Spain to Mexico,
from the perspective of the Mexican government all Kumeyaay lands were transferred from
Spanish control to Mexican control. According to the Kumeyaay people, however, Kumeyaay
lands still rightfully belonged to the Kumeyaay nation, and for several more generations they
were able to successfully defend most of their territory.
Tragically, from the establishment of Mission San Diego in 1769 through the end of the
Mexican-American war in 1848, the Kumeyaay population declined dramatically, from nearly
30,000 to approximately 3,000. In 1850, California was admitted as a State of the United States.
The period from 1850 until the end of post-Civil War reconstruction was one of the worst times
in Kumeyaay history. Between 1851 and 1852, federal treaty commissioners negotiated 18
treaties with Indians in California. However, due to pressure exerted by California state
government officials, the U.S. Senate refused to ratify the treaties, thereby leaving the Kumeyaay
lands and territory unceded or relinquished by the Kumeyaay.

At California’s first State Constitutional Convention, those assembled voted to eliminate the
Indians’ right to vote because they feared the potential power of an Indian vote. In 1850, “An
Act for the Government and Protection of Indians” was enacted by the first session of the
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California State Legislature. This law set the tone for Indian-White relations to come.
The act ensured that, “in no case shall a ‘white man’ be convicted of any offense upon the
testimony of an Indian or Indians,” and whites “would be able to obtain control of Indian
children.” This section would eventually be used to justify and provide for Indian slavery.
Furthermore, if any Indian was convicted of a crime, any White person could come before the
court and contract for the Indian’s services, and in return, would pay the Indian’s fine. This law
was widely abused to use Indians as laborers. With passage of the Government and Protection
Act of 1850, the State of California forced itself on the Indians, with the goal of exterminating
the Indian nations and taking millions of acres of rich Indian lands and resources.
In 1875, after generations of terrible mistreatment of the Indians, the United States government,
under the leadership of Ulysses S. Grant, signed a Presidential Executive Order setting aside
specific lands in San Diego County for the exclusive use and residence of the Kumeyaay. The
current 640 acre—one square mile—Sycuan Indian Reservation in Dehesa Valley was included
in Grant’s Executive Order.
True, the beautiful Kumeyaay ancestral lands secured for the Sycuan Band of the Kumeyaay
Nation were remote, harsh, and not well suited for farming, but the Sycuan people—because of
their endurance, resilience, and intelligence managed to survive. In 1891, with passage of the Act
for the Relief of the Mission Indians, the United States recognized the sovereign status of the
California Indians. Today, the people of the Sycuan Band of the Kumeyaay Nation stand proud,
making the most of their relatively small reservation land base. Mindful of their rich ancestral
past, the self-reliant members of Sycuan are planning and working diligently for the benefit of
their future generations.
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Juan Rodriguez Cabrillo
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Juan Rodriquez Cabrillo
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Juan Rodriguez Cabrillo

Each year, a reenactment of Cabrillo's landing is held, much like this vintage depiction.
-Vintage NPS Photo
Excerpt from the Cabrillo National Monument webpage:
http://www.nps.gov/cabr/
Juan Rodriguez Cabrillo - A Voyage of Discovery
As the park’s namesake, Juan Rodriguez Cabrillo led the first European expedition to
explore what is now the west coast of the United States. Cabrillo departed from the port
of Navidad, Mexico, on June 27, 1542. Three months later he arrived at "a very good
enclosed port," which is known today as San Diego Bay. Historians believe he anchored
his flagship, the San Salvador, on Point Loma's east shore near Cabrillo National
Monument. Cabrillo later died during the expedition, but his crew pushed on, possibly as
far north as Oregon, before thrashing winter storms forced them to back to Mexico.
Cabrillo National Monument, established in 1913, commemorates Juan Rodriguez
Cabrillo's voyage of discovery. A heroic statue of Cabrillo looks out over the bay that he
first sailed into on September 28, 1542. At the Visitor Center, the film "In Search of
Cabrillo" and an exhibit hall present Cabrillo's life and times. Ranger-led programs about
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Cabrillo are usually available on weekends and on many weekdays during summer
months.
The Young Conqueror
Cabrillo was a conquistador in his youth. The term “conquistador” is the name applied to
the mostly Spanish soldiers who explored, conquered, and settled in the New World. We
know little of Cabrillo's early years until 1519, when his name appears in the ranks of
those who served in the army of famous conquistador Hernan Cortes. In the terrible
battles between the Aztecs and the Spanish, Cabrillo fought as a captain of crossbowmen.
Metal weapons, good tactics, and great bravery made the conquistadors formidable
opponents. The Aztecs, however, were also very brave and they greatly outnumbered the
Spanish. Ultimately, what tipped the scales in favor of the Spanish was smallpox. The
disease, previously unknown in the New World, swept through Aztec defenders and
killed perhaps a quarter of their population. Everywhere the Spanish went, advanced
disease went before them, making it possible for a relatively few Europeans to conquer
the New World.
After the defeat of the Aztecs, Cabrillo joined other Spanish military expeditions in what
are today southern Mexico, Guatemala, and San Salvador. Eventually Cabrillo settled in
Guatemala. There he received encomiendas, long-term leases for land uses such as gold
mining and farming, along with the right to use forced Indian labor for these projects.
The king of Spain granted encomiendas as a reward for services to the Crown.
A Businessman and Leading Citizen of Guatemala
By the mid-1530s, Cabrillo established himself as a leading citizen of Guatemala's
primary town, Santiago. Later, in 1540, an earthquake destroyed Santiago. Cabrillo's
report to the Crown on the earthquake's destruction is the first known piece of secular
journalism written in the New World. Meanwhile, in 1532, Cabrillo traveled to Spain
where he met Beatriz Sanchez de Ortega. The two married that year and Cabrillo returned
with her to Guatemala where she bore two sons.
As Cabrillo’s family grew, so did his wealth and reputation as a ship builder. Using a port
on Guatemala's Pacific Coast, Cabrillo imported and exported goods in the developing
trade between Guatemala, Spain, and other parts of the New World. The ships he used for
this trade were constructed in Guatemala using skilled labor and ideas Cabrillo brought
back from Spain, and were built using the physical labor of Native Americans. Some of
these ships would play a vital role in Spain's early efforts to explore the Pacific.
Why Explore California?
The Governor of Guatemala, Pedro de Alvarado, selected Cabrillo to build and provision
ships to explore the Pacific because of his skills as a leader and businessman. Alvarado
planned to use the ships to establish a trading route between Central America and the
Spice Islands off Asia. When Alvarado died during an Indian uprising, his business
partner, the Viceroy of New Spain, Antonio de Mendoza, prompted Cabrillo to lead one
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of two expeditions to explore the Pacific. Cabrillo accepted and soon set out to explore
the coast north and west of New Spain (Mexico). Meanwhile, the other expedition, led by
Ruy Lopez de Villalobos, sailed directly across the Pacific to the Philippines. While this
expedition did reach its Philippine destination, Villalobos was killed in a mutiny, and the
hungry, disheartened crew eventually surrendered to a Portuguese garrison in the Spice
Islands.
The Cabrillo expedition sailed out of the port of Navidad, near modern day Manzanillo,
on June 24, 1542. Accompanying Cabrillo were a crew of sailors, soldiers, Indian and
probably black slaves, merchants, a priest, livestock and provisions for two years. Three
ships, the flagship built by Cabrillo himself, were under his command. A model of
Cabrillo's flagship, the San Salvador, is on display inside the Age of Exploration Exhibit
Room near the Visitor Center.
When he sailed, Cabrillo was also seeking the seven fabulously wealthy cities known as
Cibola that some believed were near the Pacific coast beyond New Spain, and the
possibility of a route connection from the North Pacific to the North Atlantic - the Straits
of Anian.
Exploring California
One hundred and three days into the journey, Cabrillo's ships entered San Diego bay. He
probably landed at Ballast Point (visible from the Visitor Center) where he claimed the
land for Spain. Cabrillo described the bay as "a closed and very good port," which he
called San Miguel. The name San Miguel was changed to San Diego 60 years later by
another explorer, Sebastian Vizcaino.
The expedition continued north to Monterey Bay and may have reached as far north as
Point Reyes before storms forced the ships to turn back. Interestingly, the expedition
failed to sight San Francisco Bay, which remained undiscovered until 1769. Discouraged
by foul weather, Cabrillo decided to winter in the Channel Islands. There, after a fall
suffered during a brief skirmish with natives, Cabrillo shattered a limb and died of
complications on January 3, 1543. Following Cabrillo's death, the disheartened crew
again sailed north, this time under the leadership of Bartolome Ferrer. The expedition
may have reached a latitude as far north as the Rogue River in Oregon, but thrashing
winter winds and spoiled supplies forced them to return to Mexico.
So What?
While Cabrillo's contemporaries considered the expedition a failure, it left behind our
first written glimpse of the west coast of North America. The expedition also helped
dispel myths and misconceptions and allowed Cabrillo's contemporaries to proceed with
the difficult task of colonizing the expanded Spanish Empire. Nearly 400 years after he
stepped off his boat into the waters of what is now San Diego Bay, Juan Rodriguez
Cabrillo was memorialized by President Woodrow Wilson through the creation of
Cabrillo National Monument in 1913.
Want to Learn More?
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"Cabrillo" by Harry Kelsey
"Cabrillo - First European Explorer of the California Coast" by Nancy Lemke
"An Account of the Voyage of Juan Rodriguez Cabrillo" by Cabrillo National Monument
Foundation
These titles, along with a wide range of books, videos, and more, are available from
the Cabrillo National Monument Foundation, a non-profit organization that supports
Cabrillo National Monument and operates the bookstore in the Visitor Center.
Other National Park Service Areas with websites relating to early Spanish Explorers:
Coronado National Memorial - http://www.nps.gov/coro/index.htm
De Soto National Memorial - http://www.nps.gov/deso/index.htm
Pecos National Historical Park http://www.nps.gov/peco/index.htm

Published by Cabrillo National Monument Foundation, "An Account of the Voyage of
Juan Rodriguez Cabrillo" is a comprehensive narrative of the life and times of this 16th
century explorer.
-NPS Photo
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Juan Rodríguez Cabrillo, Citizen of Guatemala and Native of Palma del Río:
New Sources from the Sixteenth Century
(From the San Diego History Center)

Matt Schiff
By Wendy Kramer
The Journal of San Diego History
San Diego History Center Quarterly
Summer Fall 2016, Volume 62, Number 3 & 4
Juan Rodríguez Cabrillo, Citizen of Guatemala and Native of Palma del Río: New Sources from the
Sixteenth Century (PDF)
Introduction
New technology affords new opportunities as well as new situations to historians
engaged in archival research.1 Frequently today, exciting findings are encountered in digital format,
often online, in isolation in front of a screen, and not in some timeless archive reading room, leafing
through a bundle of ancient manuscripts. So it has been with this recent research that I have been
conducting, and last year, the news of my discovery of some documents in which Juan Rodríguez
Cabrillo declared himself a native of Palma de Micer Gilio, modern-day Palma del Río in Cordoba, Spain,
generated considerable interest– the international press and digital media reported it worldwide.2 This
particular item was considered newsworthy not only in California but throughout Latin America, Spain
and Portugal.3
Since the early 1980s, when I was based in Seville and carrying out research at the General Archive of the
Indies (hereafter the AGI),4 I have been assembling biographical data on the first generation of
conquistador-encomenderos who accompanied Pedro de Alvarado and his brothers to Guatemala in the
1520s and 1530s, sent there by Hernán Cortés from Mexico.5 Recently, I renewed efforts to complete
these social histories, working with the early Cabildo books housed in the Hispanic Society of America in
New York City.6 Sources like the Cabildo books record detailed chronological information on a town’s
inhabitants and their participation in town affairs.
Working alphabetically I reached the letter “C” and the name of the legal representative,
the Procurador of Guatemala, appointed in 1531, a Gabriel de Cabrera.7 While doing a random online
search on the AGI website, I came across five or more separate documents mentioning criminal activity
aboard the ship on which Cabrera was carrying gold to the Spanish Crown.8 The investigation on the ship
concerned gold that he transported from Guatemala overland to Veracruz, Mexico and from there by ship
to Seville, Spain.9 As the Procurador, a royal agent, Cabrera had been commissioned to journey back to
Spain in 1531-1532 with what was actually the first shipment of gold sent since initial contact and
conquest. First contact occurred in 1524 between the Maya-Pipil of Mesoamerica and the European
conquistadors, led by the ambitious, heartless, and relentless captain and military leader, Pedro de
Alvarado.
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Reading the online digitized documents about the case and the proceedings concerned with appearance of
witnesses and their questioning, I was surprised to learn that Juan Rodríguez Cabrillo was a passenger on
the ship, travelling to Spain with some other citizens of Guatemala.10 Along with the passengers and crew,
Cabrillo was interrogated about a theft, and asked to testify about what he witnessed on the ship.
I offer additional background on my areas of research and prior acquaintance with Juan Rodríguez
Cabrillo to contextualize the circumstances of this finding.11 Cabrillo was a conquistador and an
encomendero of Guatemala, and although he held a large encomienda, it was his prominent position
heading the expedition of discovery to the Pacific Coast of California in 1542 that distinguished him as an
important historical figure.12 While conducting research in the AGI in the early 1980s on the
encomenderos of Guatemala, I met historian Harry Kelsey, who was doing research for his detailed book
on the life of Cabrillo. So Cabrillo had been a topic of interest for a long time and I was certainly
intrigued that, unlike most of the conquerors of Guatemala, his place of birth and country of origin had
not been ascertained. Modern historians turned up insubstancial evidence for his logical place of birth–
Spain but the similarly insubstancial evidence for his alleged birthplace, Portugal, meant that the issue
was unresolved.13
Antonio de Herrera, royal historian of Spain, sixty years after Cabrillo’s death, published that the captain
of the San Salvador was “Juan Rodríguez Cabrillo Portugues.”14 Herrera’s source for this designation was
not given and since then no one has verified his claim that Cabrillo was Portuguese. This
pronouncement, made much later, was apparently not credited by the Costa Rican diplomat and historian,
Manuel María de Peralta (1847-1930), who in a book of sixteenth century documents from the Spanish
archives that he edited and published almost 300 years later in 1883, referenced Cabrillo in the following
way: “Before [Sir Francis] Drake, only a distinguished Spanish sailor, Juan Rodríguez Cabrillo, had
ventured into such high latitudes on the western coast of North America, in a voyage of reconnaissance of
the California coastline commissioned by the Viceroy of Mexico don Antonio de Mendoza, in whose
honor Cape Mendocino received its name (1542).”15
Harry Kelsey, writing in 1986, noted that Cabrillo’s own family and offspring and those who knew him in
Santiago de Guatemala, never mentioned that he was Portuguese. This is remarkable because in the
conquest of New Spain, the largest group of foreigners were the Portuguese conquistadors, and
information of this type was not generally concealed.16 Among the documentation submitted to the Crown
in the sixteenth century by conquistadors and their descendants to prove their services in the conquest,
place of birth is frequently mentioned either by them or by their witnesses.17
In the first Guatemalan Cabildo book, there is record in March and April 1528 of “Domingo Portugués”
who was granted a house plot, and “Juan Alvares, Portugués” who was given agricultural land.18 The list
of deceased persons’ estates in Guatemala for the years 1536 and 1537 includes reference to an “Andrés
Jorge, Portugués” and an “Álvaro Gonzales, Portugués,” the latter recorded as being from the Kingdom of
Portugal from a place called Freixo de Espada à Cinta.19
Gabriel Cabrera, Procurador of Guatemala, and Robbery on Board the San Juan
The new sources that have recently come to light address some of the errors and lacunae in the
historiography of Juan Rodríguez Cabrillo, particularly from the period of the 1530s and 1540s. At
present, there is little controversy concerning the circumstances of Cabrillo’s participation in the conquest
of Mexico under Hernán Cortés nor his journey to Guatemala under Pedro de Alvarado in 1524. Cabrillo
first engaged in farming and ranching in Guatemala on lands and encomiendas granted to him by
Alvarado in the late 1520s. He probably received permission to look for gold in streams near to his
encomienda in 1529.20 The success of Cabrillo and his partner Diego Sanchez de Ortega in certain mining
operations no doubt led to his decision to return to Spain to marry Diego’s sister Beatríz Sánchez de
Ortega in Seville, Spain. This trip has been alluded to in several documents but little or no documentation
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had been located to do with his activities while in Seville, until now.21The documents examined here give
us some new insight into his activities after he left Guatemala in the summer of 1531 to seek the first
available ship to Spain that was departing from the port of Veracruz.22
More than five documents in the Justicia section of the AGI contain materials that pertain to the criminal
investigation aboard the ship San Juan, which commenced in November 1531 in the first port of call,
Havana.23 The investigation was concerned with the theft of gold bars that the Procurador of Guatemala
was transporting to deliver to the Spanish Crown, as the Crown’s share of this first shipment of gold.24
Throughout the protracted proceedings in Havana, Tenerife, Cádiz, and Seville, Cabrillo and other fellow
passengers from Guatemala, as well as sailors and crew, were asked to testify on numerous occasions.
Like the other witnesses, Cabrillo was sworn in and answered all questions under oath while the official
scribes dutifully recorded all of his responses verbatim. Three documents in particular provide five
different examples of Cabrillo’s testimony in which it was recorded that his full name was Juan
Rodríguez Cabrillo and that he was a native of Palma de Micer Gilio. Cabrillo also gave testimony
elsewhere in the same case, and also in a power of attorney, under the names: “Juan Rodríguez,” “Juan
Rodríguez, merchant,” and Juan Rodríguez, squire.”25 There are at least nine statements from him within
these official documents housed in the AGI.
In addition to Procurador Cabrera and Cabrillo (from Palma de Micer Gilio), the following citizens of
Guatemala also travelled to Spain from Veracruz on the San Juan: Juan Ortega (from Madragal and a
servant of the Governor of Guatemala); Eugenio de Moscoso (from Ciudad Real) and his servant Juan
Borgoñon (from Burgundy); and Diego Sánchez de Santiago (from Jerez de la Frontera).26 These men
were called upon to give testimony as the case dragged on through the different ports of call, then in
Spain and eventually back in Guatemala.
The expedition had travelled overland to Mexico from Guatemala, crossing rivers and rough roads for
more than 200 leagues. While they were waiting for the ship to depart, Cabrillo and Cabrera spent several
days together in Veracruz buying provisions for the journey.27 The Procurador had with him two large
boxes containing gold samples for the Crown as well as another box with his own gold and precious
items. In addition, he was carrying formal documents and letters from Spanish citizens, the Royal
Officials and the Cabildo.
Cabrillo and others testified that he personally was put in charge of safeguarding a suitcase with official
papers and jewels for the Procurador while they were on the San Juan. He also testified that he had met
Cabrera some twelve to thirteen years before in Cuba, and although Cabrillo did not seem to share
quarters on the ship nor eat his meals with him (like the other citizen of Guatemala, Eugenio de
Moscoso), it was obvious that they shared a cordial relationship and a bond of trust. In his testimony
Cabrillo noted that Cabrera and Moscoso were actually travelling together on the ship as partners.28
Cabrillo and others testified that the boxes laden with the Crown’s gold were tied up and sewn, using
native cloth and wrapped in deer skin and with floating devices attached to them, so that in case the ship
capsized the contents might survive. Most surprisingly, the Procurador also brought on board a socalled tigre (tiger) for whose freight he paid 10 pesos. History has not revealed the fate of this Central
American jaguar, but it was probably one of the first large wild cats taken to Spain from the New World.29
Some of the crew members were, no doubt, rough types, and the Procurador later described them as
“hijos de muchas madres” (sons of many mothers). He had an altercation with the boatswain, Pedro de
Ochoa, a few days after they set sail from Veracruz; the Procurador was not satisfied with the location
Ochoa had stored the two boxes containing the Crown’s gold. Later, as the case became more
complicated after arrival in Spain and the intervention of the officials from the House of Trade (Casa de
Contratación), Cabrera as Procurador, in turn, had to defend himself from accusations that he had not
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properly supervised the items for which he was responsible, and that he had taken much better care of his
own valuables. He defended himself partly by saying that he was at the mercy of the ship’s crew, and had
no reason initially to suspect any malfeasance on their part and in addition he was practically unconscious
from sea sickness during the voyage.30
The theft was discovered shortly after the ship docked in San Cristóbal de la Havana. Cabrillo testified
that it was while he was on shore that someone came and notified him that one of the boxes had been
broken open and that some of the contents had been removed.31 Seven bars of gold went missing from one
of the Crown’s boxes, totalling some 1,000 pesos in value. On November 9, 1531, a senior officer from
the island of Cuba began an investigation into the theft. All boxes were opened and searched and
passengers and crew gave testimony about what they had seen and heard. The finger was pointed at the
boatswain, Pedro de Ochoa. Apparently, it was well-known on the ship that Ochoa had previously been
accused of being a thief and of having “bad hands” (malas manos).32
There is some interesting eyewitness testimony about the actual sequence of events of the theft, which
took place late at night by candlelight. There is also vehement dialogue among several of the implicated
crew members that is cited verbatim, with statements such as “for the love of God” and “shut up” and “I
will kill you if you say anything.” Ochoa was strung up and tortured with “jugs of wáter,” which must be
similar to modern-day water boarding, and some 20 jugs of water were poured down his throat to help
extract a confession. When none was forthcoming, they used another form of torture, which is referred to
as “fire torture.” Another crew mate was whipped to get a statement. Then the suspected crew members
were imprisoned on board the ship with orders to deliver them to officials at the House of Trade in
Seville.33
The San Juan continued its journey docking next in the Canary Islands, sometime in mid January 1532.
Judges from the Apellate Court in Santa Cruz de Tenerife were asked by the Guatemalan Procurador
Cabrera to intervene, and the prisioners were taken on land and jailed. The ship docked and the sails,
lowered and removed, were placed on land by order of the Municipal Officer in Santa Cruz while an
investigation took place.
Cabrillo and the other passengers and crew must have been exhausted by the voyage without end, and
likely there were additional expenses being incurred with the long delay. While docked in Tenerife,
Cabrillo borrowed some money from one of the crew, Juanes Celain, to purchase provisions, and as
security against the loan he gave him a small gold bar, a transaction examined below.34
The master and part-owner of the ship, Blas Gallego, successfully pled his case to the authorities that he
had a duty to take his ship with its gold, other merchandise and crew to Seville, and present everything in
front of the House of Trade, since the judicial authorities in Tenerife did not have jurisdiction. Reflecting
that winter was upon them, and bad weather and seasonal storms could put the ship at risk in the event of
further delay, the judges in Tenerife decided to let them leave.
The San Juan reached Cádiz at the beginning of February, and immediately bailiffs came on board and
took the prisioners to the public jail. Officials from the House of Trade in Cádiz took over the criminal
investigation. All passengers and crew members were detained and not allowed to leave the ship on pain
of death and loss of all their property. The judges ordered all passengers to disembark without any of their
belongings. Each one was searched before being allowed to leave the ship and ordered to give testimony
about the case. The master and pilot of the ship, Blas Gallego, was also taken off to jail.35
Cabrillo had given his first brief deposition in Havana on the 9th of November in which he only stated his
name as “Juan Rodríguez” and what he had observed on the ship. In Cádiz on the 12th of February 1532,
he, Eugenio de Moscoso, and Juan de Ortega, respectively, were asked to state where they were from, and
where they were born, and to answer a detailed list of questions about the circumstances of the missing

265

gold. “Then the Lord judges ordered that there appear before them a man whose name was Juan
Rodríguez Cabrillo, native (natural) of Palma de Micer Gilio and they received testimony from him by
rule of law and they asked him the following questions.”36
A similar list of questions was asked of some of the same witnesses later the same month by Cabrera, and
the answers were compiled in an affadavit that would serve as a record or a perpetual memory of the
matter.37 Once again Juan Rodríguez Cabrillo, Eugenio de Moscoso, Diego Sánchez de Santiago, and
others, all say where they were born and where they currently resided.38 Cabrillo was the first witness:
“Juan Rodriguez Cabrillo, native of Palma de Micer Gilio said that he can testify … because he saw what
happened … and this witness also came from Guatemala … and that is the truth…”
Another detailed list of questions was presented in Cádiz, similar to the one above but not identical. It is
dated the 22nd of February and this time Cabrillo’s testimony reads as follows, “Juan Rodriguez Cabrillo
native of Palma de Micer Gilio was sworn in according to law, and when asked the first question he
replied that he knew all the parties referred to in the question and that he knew about the aforesaid ship
because he came in that ship from Veracruz, New Spain to this city [Cádiz]. And that he also knew about
the two crates of His Majesty’s gold and that this witness is thirty-five years old….”39 Cabrillo does not
consistently record his age as thirty-five; he elsewhere testifies that he is “around thirty years old”. This
lack of precision about one’s own age was not unusual at that time.40
The testimony presented in these criminal proceedings is long and complex, and of interest. It is not
within the purview of this article to examine all the evidence given in answer to the long lists of questions
put to Cabrillo and the other witnesses, some lists are more than thirty questions long. The point of
presenting these archival sources is to focus on Cabrillo and his movements, and to present this evidence
that contains personal declarations by Cabrillo that he was from the town called Palma de Micer Gilio,
whose modern name is Palma del Río, in the province of Cordoba.
Cabrillo’s Arrival and Activities while in Spain
In February 1532, though still involved as a witness in the ongoing and arduous legal investigation in
Cádiz, Cabrillo began to engage in his own pressing pursuits during what was intended to be just a short
stay back in Spain. The documents show that foremost in his mind was the return of a piece of gold that
he had given to Juanes de Celain as security for repayment of a loan that he took out to purchase
provisions while the boat was docked in Tenerife.41 On the 22nd of February, Cabrillo made a formal
demand for the return of his gold pledging to repay the loan as agreed. The act was registered as follows:
In the very noble … city of Cádiz, on this Thursday, February the 22nd of the year … fifteen thirty-two,
before the noble Licentiate Juan Pérez, Lieutenant Judge at the House of Trade of the Indies … located
and found in this city of Cádiz, and in the presence of myself, Alonso de Medina, Public Scribe of the
registry of the aforementioned city and scribe to their Majesties, and in the presence of the
undersigned scribes, Juan Rodríguez Cabrillo did present himself and say that he was a native of Palma
de Micer Gilio, and he did say that he had given and did give a bar of gold weighing nineteen karats, as a
pledge to Juanes de Celain, a sailor who came on the ship of Blas Gallego, a resident of Seville, which
came from the Indies in New Spain.42
The process was more complicated than anticipated. Celain, who was also a part owner of the ship, was
terminally ill and bedridden, staying in a house “near to the fortress” in the city of Cádiz.43 The scribe
went to his bedside that same day to inform him of the pending case and Celain testified that he had given
the bar of gold and other items to the ship’s master, Blas Gallego, for safekeeping. Meanwhile Gallego,
who had been taken prisoner and was being detained in Cádiz for questioning, testified that he had given
his own gold and that of Cabrillo as well as other items of value that had been pledged by other
passengers and sailors, to another man, Rodrigo Álvarez, who he had instructed to carry it to Seville.
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Eventually it transpired that the gold belonging to Cabrillo had been taken to the House of Trade in
Seville. Subsequent to these proceedings in Cádiz, Cabrillo requested a sworn, public statement regarding
all that had been established so far, so it could stand as “proof and testimony of the truth of the matter,”
which was signed by the Lieutenant Judge and the registered Public Scribe in Cádiz.
This series of events generated a wealth of documentary evidence about Cabrillo.44Left with no other
recourse to retrieve the pledged gold, Cabrillo himself then headed to Seville from Cádiz and on
Wednesday the 13th of March 1532, he executed a power of attorney. Although the main documentary
source for this information from the AGI contains a certified copy of the power of attorney, the original of
this document is located in the Archivo Histórico Provincial de Sevilla (hereafter, the AHPS), and thus
becomes one of the few examples of Cabrillo’s signature.45Curiously, in the original housed in the AHPS,
the profession of “merchant” shows clearly after his name but it is crossed out in the certified copy,
housed in the AGI.
The power of attorney was executed on La Calle de Gradas (The Street of The Steps) near the cathedral in
front of the public scribe and other scribes who served as witnesses. In it Cabrillo appointed Alonso
Sánchez de Ortega as his legal representative.46 Sánchez de Ortega, a merchant and citizen of Seville from
the parish of Santa María (Collación de Santa María), would soon be Cabrillo’s father- in-law. He was
also the father of Cabrillo’s business partner in Guatemala, Diego Sánchez de Ortega. This is apparently
the first documentary evidence that shows a direct relationship between Cabrillo and his future father-inlaw. Understandably, for a transaction as important as this one, Cabrillo needed a person in whom he
could place the utmost trust. Although the power of attorney used only the name “Juan Rodríguez” it is
without equivocation Cabrillo because he appoints his future father-in-law as attorney, and the matter for
which he entrusts him is the collection of his gold for the return of which presented a deposition in the
name of Juan Rodríguez Cabrillo, native of Palma de Micer Gilio, just a few pages before in the same
document.
The power of attorney stated that Alonso Sánchez de Ortega was authorized to pay Cabrillo’s debt on his
behalf in return for the bar of gold weighing forty- three gold pesos and that he should retrieve it from
either Blas Gallego, the master of the ship that came from New Spain, or from the officials of the House
of Trade in Seville. This document also contains additional information, previously unknown, about
Cabrillo’s wife Beatriz Sánchez de Ortega’s family and their place of residence and the likely parish in
which Juan and Beatríz married–the parish (collación) of Santa María that corresponds today to the parish
of El Sagrario, which is the main cathedral in Seville.47
In addition, it appears that Sánchez de Ortega was required by the House of Trade to show proof that
Cabrillo had properly registered his gold when he boarded the ship in Veracruz. Thus on March 22, 1532,
he presented the following proof of registration.
I, Juan de Heguibar, scribe to the … Catholic Majesties, and their Notary Public at court … and officer in
charge of the records at the House of Trade of the Indies … in Seville; on behalf of the very noble
gentleman, Juan Lopez de Recalde, your Majesties Accountant, I hereby declare and swear … that in the
Registry, where the records for lots of gold … are recorded which were brought from the Indies … this
year of 1532 on the ship called San Juan, whose master is Blas Gallego, the following is written:
Registration by Juan Rodríguez, that he has in his possession one thousand and five hundred gold pesos
de minas, which he is transporting at his own risk. Signed Juan Rodríguez, 1,500 pesos. In the margin of
the entry, the following is written: I, Juan Rodríguez, am carrying this.48
This documentary material, copied in duplicate and triplicate, provides unanticipated factual information
about Cabrillo’s wealth at this time. Harry Kelsey wrote in his biography of Cabrillo that with his partner
Diego Sánchez de Ortega, their mines and lucrative encomiendas had made them both wealthy men and
that Cabrillo received between 500 and 700 pesos de minas a year, which was a huge sum.49 Kelsey noted
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that it was difficult to know just how rich Cabrillo was but he was rich enough to carry 1,500 pesos in
gold to spend in Spain for his marriage and business enterprises with his new father-in-law.50
Shortly after proving that the gold was properly registered, on the 27th of March 1532, the formalities
were concluded and Sánchez de Ortega paid the outstanding debt and collected the small gold bar in his
future son-in-law’s name. Perhaps Cabrillo himself could not be present at this time because he was
giving testimony, again, for the hapless Guatemalan Procurador Cabrera who was appealing a sentence
passed by the House of Trade in Seville for items of gold and jewels that they had embargoed, alleging
that the Procurador had not properly registered them when he was in Mexico.
It is curious that Cabrillo stated in this testimony that he was “Juan Rodríguez, squire.”51 The purpose of
his testimony, however, was to bolster the Procurador’s contention that he was trustworthy and held in
great esteem in Guatemala by Pedro de Alvarado and the Cabildo. Perhaps for this reason Juan Rodríguez
omitted the “merchant” label he gave himself shortly afterwards in the power of attorney, and the
“Cabrillo” surname that he used a week before in Cádiz when he was desperate to get his gold back. As
the circumstances had changed, he might have sought to elevate himself somewhat socially, and lend
additional credibility as a witness for the Procurador, by highlighting his military status.52 Cabrillo does
not mention his birthplace in this testimony but neither does the other witness from Guatemala, Eugenio
de Moscoso, so it is likely this was not one of the questions put to them by the scribe. They both state,
however, that they are residents of Santiago de Guatemala, which seems to be the purpose of the
proceedings. Cabrillo declared again that he had known Cabrera for over twelve years, as the two men
had both served in Cuba, and also that he was a conquistador of Guatemala and that he had been there for
more than eight years, which would place him there at the time of the first conquering expedition in 1524,
led by Pedro de Alvarado.53 In addition Cabrillo stated that he personally saw the ships that were built by
Pedro de Alvarado, and that when he left he was “building more.” All of this testimony from Juan
Rodríguez “escudero” lined up with known facts about Juan Rodríguez Cabrillo, and with what he
testified elsewhere.
It is likely that sometime after these depositions, perhaps in the month of April 1532, Cabrillo and Beatríz
Sánchez de Ortega were married, which was the main reason Cabrillo was in Seville.54 Beginning in early
May there is evidence of renewed activity that had a positive outcome for Cabrillo; there were five Royal
Decrees addressed to the authorities in Guatemala in which favors and exemptions were granted to a
“Juan Rodríguez de Palma,” citizen of Guatemala. Cabrillo, therefore, had another name by which he was
identified by the Royal Officials in Spain, “Juan Rodríguez from (de) Palma.” These decrees stated that
Rodríguez de Palma was currently in Seville, and had just married, and was returning to Guatemala with
his new wife. Two Royal Decrees were issued on the 9th of May 1532; in the first one Cabrllo was
granted a license to take back some six pounds of engraved silver or silverware for his personal use.55 The
second one was an exemption from the customs tax (almojarifazgo) that was normally charged for goods
going back and forth to and from the Indies. This particular decree provides more information about his
services to the Crown:
Juan Rodríguez de Palma, citizen of Guatemala, you have informed us that you journeyed to those parts
more than eighteen years ago [1514] in the armada of Pedrarias de Ávila, our Governor of Tierra Firme,
and that afterwards you served in the Island of Cuba, and that then you took part in the discovery and
conquest of New Spain, and then you went to populate that province [Guatemala] and that now you have
married and you are taking your wife with you to that land with the intention of staying there permanently
… we therefore grant you56
On the 24th of May another round of Royal Decrees were dispatched by the Crown in Cabrillo’s name. In
three separate edicts, Juan Rodríguez de Palma was granted the exemption on the customs tax again, and
the information about his military career was repeated there, and he was also given a license to take back
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to Guatemala two Black slaves, one male and one female.57 The third edict was a concession for a piece
of land in Guatemala, in the valley of Tianguecillo.
In addition, among the edicts drawn up on May 24 in Medina del Campo and signed by the Queen, there
were three in the name of a “Juana Rodríguez.” According to these three decrees, Juan Rodríguez de
Palma intended to take his cousin, “Juana Rodríguez, native of Seville,” back to Guatemala to marry a
“Diego Sánchez,” no doubt referring to his brother-in-law.58 In the decrees granted to Juana Rodríguez, in
addition to an exemption from the customs tax, and (as a result of her intention to marry Diego
Sánchez) a license to take three pounds of engraved silver for her personal use, the the third one stated:
“As [we have been informed] that Juan Rodríguez de Palma, your cousin is taking you to that province
[Guatemala] so that you will marry Diego Sánchez de Sevilla, you have asked that we grant you a similar
piece of land to the one we have indicated for Juan Rodríguez…”59 This is the first and the last that we
hear about cousin Juana Rodríguez. At the time of his death in 1540, Diego Sánchez was not married and
had no legitimate offspring, and his encomienda was inherited by his brother- in-law, Juan Rodríguez
Cabrillo.60
It is probable that over the next few months Cabrillo was caught up in gathering supplies and preparing
for his return to Guatemala. On August 5,1532, there is a record in the AHPS of another power of
attorney, signed by him, in which he named as his representative an Italian merchant, Antonio de Luisi,
from Perugia, to convey and transport to New Spain “all the engraved silver and the slaves” that the
Crown had granted him, in accordance with the two royal decrees. Power was granted as well to Luisi to
collect all monies owed to Cabrillo and to provide a receipt in his name for the return of these items.
Cabrillo also gave him authority to settle any of his disputes in front of justices, of all jurisdictions, and as
a guarantee he committed his worldly goods in favor of Luisi.61
On the same day Cabrillo, registered again as a “merchant,” acknowledged in a letter of recognition that
he had an outstanding debt to Antonio de Luisi for a loan of 55,500 maravedis. He promised to pay back
the money within one year’s time or else pay double the amount. Juan Rodríguez’s signature can be
found at the bottom of this document. These two documents concerning his business affairs with Luisi
were signed on the same day, and perhaps the power of attorney served as part of the guarantee of
repayment of the loan.62
The Guatemalan Procurador needed Cabrillo again, because nine days after he signed the power of
attorney for Luisi, on August 14, 1532, he gave another deposition. This document is in the AGI, and
once more a Juan Rodríguez, “merchant,” gave testimony in Seville for Cabrera about how they travelled
from Guatemala to Veracruz and then by ship to Cádiz.63
The record diminishes after this flurry of legal activity in Seville. The next notice of Cabrillo is in a letter
written from Mexico by Jorge de Alvarado to the Cabildo in Guatemala, probably sent in early December
1532. Jorge, a resident of Mexico, was one of the captains who had been appointed at different times by
his brother Pedro, to lead campaigns in Guatemala.64 Jorge reported that a man named Santiago had just
arrived on a ship that had capsized near the port of San Juan de Ulúa and had brought news about the
event and also about the success of the negotiations of the Procurador Cabrera in front of the Crown, and
that the dispatches are being sent, “by way of Panama, with Juan Rodríguez.”65 Jorge de Alvarado added
that since the matter was of great importance he had hired a messenger to rush the news to Guatemala so
that they could take advantage of the “oro al diezmo” before the next smelting of gold at Christmas time.
This refers to the concession granted to the citizens of Guatemala of only having to pay one tenth in taxes
to the Crown on any future gold that they mined. Shortly afterwards on March 5, 1533, in a letter from
Pedro de Alvarado, written in the Puerto de Fonseca where he was getting ready to depart for Peru,
Alvarado notified them that Juan Rodríguez had just arrived at that port with the original copy of the
Crown’s decrees and that he was sending them on to the Cabildo.66
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Mention of Cabrillo turns up again in the documents two years later. He was in Guatemala in April 1535
providing testimony along with Eugenio de Moscoso and Diego Sánchez de Santiago for the Procurador.
As part of the ongoing appeal process, Cabrera had a document drawn up in Guatemala to explain the
procedures on board the ships, when one is transporting gold and jewels–no doubt in an attempt to clear
his name. One can well understand why Cabrillo and the other witnesses mustered only terse replies to
many of this new round of questions, stating, “I have already answered this question in my testimony in
Castile, to do with this very same matter.”67
Land in the Tianguecillo granted to Juan Rodríguez de Palma
Among the privileges that “Juan Rodríguez de Palma” sought from the Crown and received while he was
in Spain, was a specific grant for a league of land in the valley of Tianguecillo.68 This grant was dated the
24th of May 1532. While of general interest for studies of Spanish landholding patterns in Guatemala
during the early colonial period, its particular significance for present purposes is that it furnishes further
evidence that Juan Rodríguez de Palma and Juan Rodríguez (and therefore Juan Rodríguez Cabrillo) were
one and the same person.
While in Spain, Cabrillo requested the land as a reward and in repayment for his services, both for him
and for his heirs. In the royal decree it states that the league should begin near to the first stream after the
bridge on the right hand side going towards a pine forest, and that it be measured in a square, beginning
from the stream going forward, so that he could bring his livestock there, clear the land, plant crops and
have a vineyard and other trees. The same day his cousin, Juana Rodríguez, asked for a similar grant of
land.69 And four months later, Eugenio de Moscoso, fellow shipmate and resident (vecino) of Santiago,
requested a league of land in the same valley, specifying that it should be next to “the one that Juan
Rodríguez had asked for” and that he also wished to plant trees and have a vineyard, and that his children
could inherit it after his death.70 The Tianguecillo, which means small market in Nahuatl, was near the
town
of Chimaltenango and early on it was recognized as a desirable area for farming with rivers and natural
springs nearby, open plains for raising livestock, and an abundance of maize.71 In 1527, the Cabildo
members deliberated at length over that site and the valley of Almolonga when they were choosing a
place to found their city.72 What was also appealing about the Tianguecillo for some of the members was
its location in an open area, with better access to the Indigenous villages and provinces where many of
them held towns in encomienda or hoped to in the near future.73 Although they ended up founding
Santiago elsewhere, the city considered the fertile valley of the Tianguecillo part of their communal land.
Nonetheless, Spanish citizens continued to seek rights to use the lands for their livestock and as
agricultural land.
In the second Libro de Cabildo there are several references to the Tianguecillo. For example, a temporary
license, but not ownership, was given to Baltasar de Mendoza in January 1532, to place his herd of sheep
in “the Tianguecillo near to Chimaltenango, by the source of the natural spring, as long as this did not
violate the rights of the natives nor of any other person.”74 The exact conditions regarding the use of these
uncultivated lands, however, became a matter of escalating dispute because in September 1535, the
Governor and the Cabildo members stated:
These lands on the plains of Tianguecillo had been set aside some time ago by the city as public lands for
grazing their livestock but notwithstanding this some people had bought the lands, alleging that they had
belonged to the natives before the war, and taking both possession and ownership of them, something
which they cannot do, because the natives lost those lands because of warfare and rebellion. Henceforth,
they decreed anew that these uncultivated lands that stretch from the Tianguecillo to this city some five
leagues around it and in all directions should belong to the city. And they ordered that no natives should
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occupy these lands nor should any person buy them from the natives, on pain of losing the moneys paid to
purchase them.75
Although the documents do not include when Cabrillo got back to Santiago de Guatemala to establish his
household with his new wife Beatríz, it was likely around the middle of 1533 and that he presented his
land grant to the Cabildo not long afterwards.76 There is ample evidence, however, that Cabrillo was not,
in fact, given land in the Tianguecillo but rather in the Panchoy Valley.77 It is possible that, despite the
royal concession, the land in the Tianguecillo was not ceded to him due to the city’s claim that it was their
communal lands or perhaps because Cabrillo changed his mind about the desirability of that parcel of
land. It turned out that Cabrillo’s tenure of the land in Panchoy was also not straightforward as it came
under scrutiny after the destruction of Santiago de Guatemala by flooding and mudslide in September
1541, when it was decided to designate Panchoy as the site of the new city. Once again, because of dire
and unusual circumstances, Cabrillo’s affairs became complicated and a paper trail of documents was
generated, serving well the purposes of both confirming his identity and tracing the history of this land
grant, which stayed in his family long after his death.
In his seminal study of the city of Santiago de Guatemala, historian Christopher Lutz noted that there was
discussion in October 1541 about moving the recently devastated city to either the Tianguecillo or to the
nearby Panchoy Valley. Panchoy was closer to where prominent residents had their wheat farms and
cattle ranches, and the desire for continuity and less disruption was no doubt a determining factor. The
Crown officials, meanwhile, wrote that the Bishop was behind the movement to have the city moved to
the less desireable site of the Tianguecillo, in order to be near to encomienda towns held by him and a
close relative.78
The third Libro de Cabildo recorded two acts in 1542 and one in 1543 regarding Cabrillo’s league of land
in the Tianguecillo, which was granted in Spain to “Juan Rodríguez de Palma.”79 It is important to note
that he is only referred to in the three Cabildo books that cover the years from 1524-1553 as “Juan
Rodríguez.” Nevertheless, as all the documentation here has to do with the league of land in the
Tianguecillo, and references specifically the royal provision of May 1532 granted as a result of Cabrillo’s
efforts in Spain, and also includes mention of his wife Beatríz, there is little doubt whose land grant is
under discussion.
On June 12, 1542, it was noted in Cabildo that Cabrillo and his wife had a league of land in the Panchoy,
and that because the city was now being moved there, this land and land held by other residents was
greatly needed and had to be taken for the new city.80 It was also stated that since this land grant in
Panchoy was given to Cabrillo by the governor of the province, by virtue of a decree from the Crown, that
in respect for this decree, his wife should take the league of land in the Tianguecillo (as specified in the
aforesaid decree), and surrender the one they had in the Panchoy Valley. Beatríz was informed that if she
was not in agreement with the exchange of land she would be given 300 pesos and nothing else, and that
she must surrender the land. Eleven days later, Cabrillo’s wife was notified that the said league of land
would be measured and given to her.81
Despite the specific directives of 1542 with regard to the land, a year later in June 1543, and after the
news of the death of Cabrillo had reached the city, the Cabildo records show that they were still notifying
his wife to leave the land in Panchoy. The authorities were instructed to notify “Beatríz de Ortega” that
she would be given the league in the Tianguecillo, and that it would be measured by trustworthy people
within the next ten days.82 The moving of the city had given rise to conflicts over land ownership among
the Spaniards, and it appears that residents like Beatríz were not giving up without a struggle.
As a result of the documentation that surfaced in the AGI and in the Cabildo books about the Cabrillo
family’s disputed land grant, it occurred to me that there might be additional records in the Guatemalan
archive.83 My search this time, however, would not be for Juan Rodríguez Cabrillo, for whom I had
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already looked in the 1980s (as had Harry Kelsey), but instead for Juan Rodríguez de Palma. It is possible
that no one searching for Cabrillo had ever made that connection, and perhaps it is not a surprise that in
the Archivo General de Centro América (hereafter AGCA), in the old card catalogue, there is record of
three documents under the name of Juan Rodríguez de Palma, all concerning the league of land in the
Tianguecillo.84
Of particular interest is an original Royal Decree that was dispatched to Guatemala from Spain in October
1546, and is presently preserved in a bound book in the AGCA with other early royal provisions. This
decree ordered that the original decree of May 24, 1532, be respected and that the Cabrillo family be
given the land as ordered, but in the Tianguecillo and not elsewhere. It also stated that the land close to
the new city (in Panchoy) must be relinquished, and that it had been granted “against the tenor of the
aforementioned decree” and in detriment to the new city. Again, the person in question in the new decree
is “Juan Rodríguez de Palma.”85
This name occurs only in documentation emanating from the Crown and was not used by Cabrillo
personally during his lifetime or by officials writing up documents in Guatemala, and certainly not by his
family after his death. Numerous disputes took place after his death over rights to encomiendas, battles
that were fought by his widow and his children, and the name used most often by them was Juan
Rodríguez Cabrillo.86 According to the originals (and copies) of the 1532 and the 1546 Royal Decrees for
the league of land in the Tianguecillo, in which Cabrillo is called Juan Rodríguez de Palma, there is little
doubt that Beatríz (and their sons) knew about this name that was derived from a place name, and was
used in those important decrees. Beatríz, a native of Seville would have known that the “de Palma”
referred to the town of Palma de Micer Gilio, modern-day Palma del Río in Cordoba, Spain.87
The documents presented here concerning the controversy over this land grant show that Juan Rodríguez
“from Palma” is the same person as the Juan Rodríguez registered in the Guatemalan Cabildo books,
granted the same league of land in the Tianguecillo and married to the same woman. It is of interest that
documentation about this land grant was found in archives so far afield—in Seville, New York City, and
in Guatemala City. It is unusual to be able to trace events and people from the sixteenth century so
seamlessly among disparate unpublished manuscript sources located in archives in three countries.
Conclusion
Documentary sources uncovered in the last twelve months establish that when Cabrillo was away from
Guatemala between 1531-1533, he gave sworn testimony on numerous occasions, and appeared before
Crown authorities to ask for rewards, and that in most instances he was identified as either Juan
Rodríguez Cabrillo, native of Palma de Micer Gilio or as simply Juan Rodríguez de Palma. There is
abundant evidence to confirm that Cabrillo was a native son of the city of Palma del Río. It is my hope
that I have provided a convincing answer to what Harry Kelsey called the most intriguing question about
Juan Rodríguez Cabrillo: Where was he born?88
The earliest documented usage of his surname Cabrillo is February 1532, while in Cádiz. Prior to this
time, and throughout the rest of his life, in documentation drawn up in Guatemala, he was known
predominantly as Juan Rodríguez, a common name both in Spain and in Portugal. Without the additional
information that he was also known as “de Palma” it was challenging to locate him in the archives, and as
a result documentation in the AGCA and in the AGI was overlooked. No one had previously made the
connection that Juan Rodríguez de Palma was another name for Juan Rodríguez Cabrillo.
The particular context of the depositions, in which Cabrillo stated his full name and where he was born, is
his personal testimony, under oath in front of Spanish officials, after a fraught series of events whose first
act in Havana culminated in the brutal and prolonged torture of crew members from the San
Juan, suspected of stealing gold. Shortly afterwards in Cádiz, in a determined effort to get his own gold
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back from the authorities at the House of Trade, Cabrillo once again stated his full name and said he was
from Palma de Micer Gilio; these were not moments for invention and glossing over the truth. Rather, it
is persuasive that Cabrillo provided this additional information because he was forced by the
circumstances and had no other choice.
Other arresting details about Cabrillo’s life have emerged from these sources. Cabrillo first left Spain in
1514 in the armada of Pedrarias de Ávila (Pedro Arias de Ávila) and he only returned to Spain once, after
eighteen years, and that was the eventful voyage outlined above. He carried with him to Spain over
1,500 pesos de oro, a large amount of gold to have accumulated, no doubt some of it belonging to his
brother-in-law. The reasons for enduring the harrowing journey by sea was to marry Beatríz Sánchez de
Ortega and to bring back to Guatemala his cousin Juana to marry his brother-in-law, and no doubt
establish business ties with Alonso Sánchez de Ortega. Juana Rodríguez disappeared from the records
after 1532, but the documents brought her to attention briefly, and confirmed that Cabrillo had close
family ties in Seville. Beatríz and her father have been identified as from the parish of Santa María in
Seville, and these details will help inform later research on the Sánchez de Ortega family.
Cabrillo formed a relationship in Seville with an Italian merchant from Perugia, borrowing sums of
money from him and giving him power of attorney to oversee the return of some of Cabrillo’s household
goods to Guatemala via Mexico, while Cabrillo himself purposefully travelled back to Guatemala via
Panama. Probably his intention was to meet first with the Governor of Guatemala, Pedro de Alvarado, as
he did in the Puerto de Fonseca. Cabrillo testified that Alvarado was building ships the last time he saw
him before his departure for Spain, and after Cabrillo’s return he too was occupied in building ships for
many years.
Cabrillo also petitioned for a plot of land in the Tianguecillo while in Spain, and as late as 1546, his heirs
were still averse to claiming it, preferring instead the alternative land they had managed to obtain in the
Panchoy Valley. It is not clear if Beatríz and sons ever took up the league of land that Cabrillo was
originally granted, but there was certainly ongoing controversy about their agricultural land for a long
time. This dispute ran parallel with the heated quarrel over Cabrillo’s encomienda towns.
I hope this article has advanced the conversation about Cabrillo and reinvigorated interest in future
archival research on him and his family. Historians and researchers in Seville, California, and Palma del
Rio have all pondered the mystery of the “Cabrillo” part of his name. While Rodríguez was a common
surname in Palma in the fifteenth and sixteenth centuries, no one was named Cabrillo. Recent searches in
the archives for the surname Cabrillo from that period have turned up no information.
One historian, Dr. Emilio J. Navarro, shared with me some digital copies of the history journal Ariadna,
which is published in Palma. In one of the journal articles the word “cabrillo” appears in a document
dated August 7, 1515.89 This article was about the proceedings of the meetings of a charitable society
called the Hospital of San Sebastián in Palma del Río, and was written and transcribed by the
paleographer and historian from the University of Seville, Pilar Ostos Salcedo. The transcription (and my
translation) of the names of the witnesses present at that meeting reads: “Bartolomé de Zamora, farmer,
and Diego Rodríguez, barber, and Alfonso Gómez, cabrillo.”90 In other words, the three witnesses stated
their occupations after their names and one of them was a “cabrillo.” This document is housed in the
Archivo Histórico de Palma del Río.91
This was the first time I had come across the word “cabrillo” in the sixteenth century that was not in the
context of Juan Rodríguez Cabrillo or members of his immediate family. In discussion with Dr. Ostos and
Dr. Navarro, both said they had no other record of this word and had no idea what the word meant, then
or now. The consensus, however, was that given the manner in which it was used, this was probably an
occupation and not a surname. I have concluded that Cabrillo did not invent a word as his surname, but
rather employed a known word that a contemporary of his from his hometown used in 1515 as the name
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of his occupation. As a final comment: whenever in his testimony Juan Rodríguez used the word
“cabrillo” after his name, he also immediately followed it with “native (natural) of Palma de Micer
Gilio.” Perhaps he was saying he was a “cabrillo” from Palma de Micer Gilio–an occupation with which
he was associated in his place of birth and later started using it as a surname to distinguish himself from
others with the common name of Juan Rodríguez. Cabrillo showed great skill and ambition during his
long military career in the Indies. Was his ability to shift his identity and occupation part of his ingenuity
and resourcefulness and proof of his powers of adaptation? Readers may draw their own conclusions.
Notes
1. I would like to thank the following people for research assistance, Mayda Gutiérrez Rodríguez,
Esther González Pérez, Héctor Concohá Chet and Christopher Lutz, as well as Lisa Maldonado
for providing translations for the significant historical documents and Mosa McNeilly for editing
2. “Micer Gilio” is a Spanish corruption of the Italian name “Micer ” In 1342, King Alfonso XI
granted power and dominion over the town of Palma to his Genoese admiral, Egidio Bocanegra,
and the “villa de Palma” passed to the noble system and stayed in the Bocanegra- Portocarrero
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Río y la Virgen de Belén (Palma del Río: Hermandad de Nuestra Señora de Belén de Palma del
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September 17, 2015, B2; and “Scholar claims world is wrong about Cabrillo,” The San Diego
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Ximénez de Sandoval, “España gana un conquistador,” El País, October 10, 2015. Fernando
Mexía, at the news agency “Efe,” also covered the story as did other journalists in Andalucía, and
the news spread to print and online newspapers internationally.
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geographer George Lovell.
5. For a discussion and critical reevaluation of the role of Pedro de Alvarado in the early conquest
and settlement of Guatemala see, George Lovell, Christopher H. Lutz and Wendy
Kramer, Atemorizar la Tierra: Pedro de Alvarado y la Conquista de Guatemala, 1520-1541,
(Guatemala: F&G Editores, 2016). In addition, an analysis of these events can be found in Lovell
and Lutz with Kramer and William Swezey, “Strange Lands and Different Peoples”: Spaniards
and Indians in Colonial Guatemala, (Oklahoma: University of Oklahoma Press, 2013).
6. I am one of the editors and the lead paleographer on the transcription of the two unpublished
Guatemalan Town Council books (1530-1553). Both books are presently manuscripts in
preparation: Libro Segundo de Cabildo (1530-1541), Jorge Luján Muñoz and Wendy Kramer
and Libro Tercero de Cabildo (1541-1553), ed. Wendy Kramer. Both tomes have introductions
by Christopher H. Lutz. I cite them here with reference to their Hispanic Society of America
(hereafter HSA) designation as LC2 and LC3, HSA (Hiersemann 418/239). For information about
the Cabildo books see: Saqueo en el archivo: el paradero de los tesoros documentales
guatemaltecos (Antigua Guatemala: CIRMA; Guatemala: CEUR; Wellfleet, MA: PMS, 2014);
and “Pillage in the Archives: The Whereabouts of Guatemalan Documentary Treasures,” Latin
American Research Review 48, No. 3 (2013), 153-167, by Wendy Kramer, W. George Lovell and
Christopher H. Lutz.
7. Procurador–Attorney: “One who had the legal right by delegation to act in the name of
Representatives who defended the rights and privileges of Cabildos (both municipal and
ecclesiastical), cities, and religious orders. Untitled lawyer.” Lillian Ramos Wold and Ophelia
Marquez, Compilation of Colonial Spanish Terms and Document Related Phrases (Midway City,
CA: SHHAR Press, 1998), 53. Accessed
on www.somosprimos.com/spanishterms/spanishterms. htm on July 20, 2016.
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8. The Crown was entitled to the “royal fifth” which meant that 20% of all metals mined in the
Indies had to be shipped to
9. The actual port was located in San Juan de Ulúa, which was a small barren island facing
Veracruz, and served as the port of entry for New Spain. Goods were carried to Veracruz on the
mainland by barge and small boats. For a thorough discussion of the two separate towns in the
sixteenth century see Pablo Pérez-Mallaína, trans. Carla Rahn Phillips, Spain’s Men of the Sea:
Daily Life on the Indies Fleets in the Sixteenth Century (Baltimore and London: The Johns
Hopkins University Press, 1998), 11-12. To simplify the distinction between these two places,
and in accordance with how it is often referred to in the sources, I have used the shorthand of
“Veracruz” as the name of the port of embarkation.
10. My response to inadvertently finding this information, “Oh my God. Look who was on the boat!”
was first cited by the journalist, Peter Rowe. See “Cabrillo discovery rocking the boat,” The San
Diego Union-Tribune, June 20, 2016, A1,
11. The topic of my Ph.D. dissertation, which was published in book form in 1994, was the
distribution of tribute, services and encomiendas to the conquistadores of Guatemala, from 15241544. Wendy Kramer, Encomienda Politics in Early Colonial Guatemala, 1524-1544: Dividing
the Spoils (Boulder: Westview Press, 1994). On page 1, I define the encomienda as an “institution
designed to channel Indian labor and produce into Spanish hands after the conquest of an ” And I
cite Charles Gibson who described the encomienda as “a formal grant of designated Indian
families, usually the inhabitants of a town or of a cluster of towns, entrusted to the charge of a
Spanish colonist, who thus became the encomendero.” Citing Lockhart I also wrote that an
“encomienda grant did not confer the right to own land, but went beyond the right to collect
tributes, entitling the encomendero to deploy the Indians in mines or agricultural enterprises.” See
my sources for this information: Charles Gibson, Spain in America (New York: Harper and Row,
1967), 49 and James Lockhart, Spanish Peru, 1532-1560: A Colonial Society (Madison,
Wisconsin: University of Wisconsin Press, 1968), 11.
12. Although I use the shortened name “Cabrillo” in this present study, it is not the most Cabrillo and
the authorities did not use it with regularity until after his death. I am employing it here as it is the
most common name used for him in modern-day history books.
13. See Kelsey’s comprehensive examination of the controversy over Cabrillo’s Portuguese origin
and the many attempts by several historians to get to the truth: Harry Kelsey, Juan Rodríguez
Cabrillo (San Marino California: Huntington Library, 1986), 4-8, 178-179.
14. , 5. See also Harry Kelsey and Iris Engstrand, “The Pathway to California: Juan Rodríguez
Cabrillo and the Building of the San Salvador,” Mains’l Haul, Vol 15, 1 & 2, Winter/Spring,
2009, 37.
15. Manuel María de Peralta, Costa-Rica, Nicaragua y Panamá en el siglo XVI; su historia y sus
límites según los documentos del Archivo de Indias de Sevilla, del de Simancas, etc. (Madrid: M.
Murillo, 1883): 618, Kelsey notes that there is as yet no proof that Cabrillo actually discovered
and named Cape Mendocino; see Juan Rodriguez Cabrillo, 173.
16. Kelsey, Juan Rodríguez Cabrillo, See Bernard Grunberg, “The Origins of the Conquistadores of
Mexico City,” The Hispanic American Historical Review, Vol. 74, No. 2 (May, 1994), 271-272.
17. As noted by Murdo MacLeod, the small groups of conquistadors were all well acquainted with
each other, which made it quite difficult to obscure or revise their Old World origins and the
enjoyment of “turning up malicious gossip” about their comrades in arms kept
these relaciones “reasonably honest.” See Murdo J. MacLeod, “Self-promotion: The Relaciones
de Méritos y Servicios and their Historical and Political Interpretation,” Colonial Latin American
Historical Review, 7, No. 1 (1998), 28-29.
18. Other notable Portuguese in Guatemala were Doctor Blas Cota from the island of Terceira in the
Azores and Gómez de Alvarado, the illegitimate son of Pedro de Alvarado. See José María
Vallejo García-Hevia, Juicio a un conquistador, Pedro de Alvarado: su proceso de residencia en
Guatemala (1536 – 1538), (Madrid: Marcial Pons Historia, 2008), 164, 224-225, AGI, Audiencia
de Guatemala, 52, Probanza de méritos y servicios del Doctor Blas Cota, 1549. Cota was a
government official in the Azores and Pedro de Alvarado convinced him to come to Guatemala
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with his wife and children, promising him a position as his lieutenant (1538-1539). Carmelo
Sáenz de Santa María and María del Carmen Deola de Girón, Libro Viejo de la fundación de
Guatemala (Guatemala: Academia de Geografía e Historia de Guatemala, 1991), 45, 53.
AGI, Indiferente General, 1801, Relación de la hacienda que tiene su majestad en la provincia de
Guatemala con una relación de los bienes de difuntos,
Diego Sánchez de Ortega was granted license to pan for gold, presumably with his partner See,
Sáenz de Santa María and Deola de Girón, Libro Viejo, 137.
Writing about Cabrillo’s time in Spain, Kelsey, Juan Rodríguez Cabrillo, 55 states: “Details do
not exist, but we can imagine that Juan Rodríguez stayed in Spain for as long as a year, courting
Beatríz Sánchez, visiting the scenes of his youth, and purchasing supplies to take back to his
estates in ”
In testimony dated in August 1532, Cabrillo says ten months prior was when he first met crew on
the ship, thus placing the time of departure of the San Juan sometime in October or early
November, 1531: see AGI, Justicia, 706, N.4, Blas Gallego contra Gabriel de Cabrera, 29
February, 1532, digital image (hereafter ) 854 is where Cabrillo’s testimony begins and on img.
503 he testifies that the only ship ready to depart for Spain when they got to the port was Blas
Gallego’s.
I have identified so far at least six documents in the Justicia section of the AGI, comprising in
total more than 1,350 pages that are concerned with this voyage of the San Juan in 1531-32.
The last Cabildo session prior to Gabriel de Cabrera’s departure was in August 1531: see LC2,
HSA (Hiersemann 418/239) 21v. Meanwhile, records from a Guatemalan account book show that
on the 22nd of August 1531, the Procurador Cabrera was given approximately 5,002 pesos to take
to Spain: see AGI, Indiferente General 1801, Relación de la hacienda que tiene su majestad.
The sources will be cited below when we look at his testimony in more detail. See note
This Diego Sánchez de Santiago should not be confused with Cabrillo’s brother-in-law Diego
Sánchez de Ortega sometimes called Diego Sánchez de There were three men called Diego
Sánchez in Guatemala at the same time. The third one was Diego Sánchez de Talavera. See Sáenz
de Santa María and Deola de Girón, Libro Viejo, 51, 137, 141,188, 196.
Eugenio de Moscoso was both a regidor (city councilman), and treasurer in Guatemala prior to
1532. While in Spain he was also granted favors by the Crown and arranged to take his sister and
niece back to Guatemala with him, see AGI, Guatemala, 393, 1, fols. 41v-42, Exención de
almojarifazgo a Eugenio Moscoso, 20 July, 1532. He was also named first alcaide (warden) of
the fortress, see AGI, Guatemala, 393, L.1, fols. 36v-37, Real Provisión a Eugenio Moscoso,
nombrándolo alcaide de la fortaleza que se ha mandado hacer para defensa de Santiago de
Guatemala, 15 July, 1532.
AGI, Justicia 706, N.4, Blas Gallego contra Gabriel de Cabrera, imgs. 154-156.
, imgs. 145, 157. AGI, Justicia 1159, N.5, Los jueces oficiales de la Casa de la Contratación
presentan información y pesquisa sobre el robo de mas de mil pesos que faltaron de unos cajones
que conducía para Su Majestad Gabriel de Cabrera, que le habían entregado en Guatemala los
oficiales reales, 26 January 1532, img. 94.
Another witness from Guatemala, Diego Sánchez de Santiago, testified that he personally did not
let anyone else take charge of his own possessions on board the ship, unlike He added that the
Procurador had left his gold and jewels in a chest, with no other safeguards, “near to the head of
this witnesses’ bed.” AGI, Justicia 706, N.4, Blas Gallego contra Gabriel de Cabrera, imgs. 145,
157. AGI, Justicia 1159, N.5, Los jueces oficiales de la Casa de la Contratación, img. 234.
AGI, Justicia 1159, 5, Los jueces oficiales de la Casa de la Contratación, img. 15.
According to the witnesses, most of the crew considered Ochoa to be a See AGI, Justicia 706,
N.4, Blas Gallego contra Gabriel de Cabrera, img. 159.
AGI, Justicia 1159, 5, Los jueces oficiales de la Casa de la Contratación, imgs. 7-12.
AGI, Justicia, 1159, 5, Los jueces oficiales de la Casa de la Contratación, imgs. 7-12. AGI,
Justicia 707, N.6, Testimonio de los autos seguidos en la audiencia de la Contratación a petición
de Juan de Ortega, 18 de marzo, 1532, img. 24.
AGI, Justicia, 1159, 5, Los jueces oficiales de la Casa de la Contratación, img. 71.
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36. AGI, Justicia 1159, 5, Los jueces oficiales de la Casa de la Contratación, imgs. 18, 92-97. This
exact testimony is repeated in AGI, Justicia 706, N.4, Blas Gallego contra Gabriel de Cabrera,
imgs. 365-369.
37. The term used for this type of document was from the Latin, ad perpetuam rei memoriam.
38. AGI, Justicia 706, 4, Blas Gallego contra Gabriel de Cabrera, img. 141. The testimony begins on
the page corresponding to image 141.
39. AGI, Justicia 706, N.4, Blas Gallego contra Gabriel de Cabrera, img.
40. Kelsey also wrote that Cabrillo did not know his exact age: see Juan Rodríguez Cabrillo,
41. AGI, Justicia 707, 6, Testimonio de los autos seguidos, img. 24. The amount is described as a
gold bar weighing 43 pesos and some grains and of nineteen karats. The amount Cabrillo
borrowed from Celain was twenty-five ducats and sixty maravedis.
42. One of the passengers in his testimony noted that Juanes Celain was called the master of the ship
but that “he didn’t do anything” and the person who gave the orders was Blas Gallego; see AGI,
Justicia 706, N.4, Blas Gallego contra Gabriel de Cabrera, img. 157.
43. A witness testified that Juanes de Celain died from extreme drowsiness or torpor (modorra). See
AGI, Justicia, 1152, 1, R.1, Pleito fiscal con Blas Gallego y Rodrigo Alvarez, sobre el oro que
trajeron de Indias por registrar, 26 March, 1533, img. 72.
44. This article is part of a larger monograph that I am presently working on that will include
transcriptions and translations of documents, as well as additional facsimile pages of the original
Publication date will be in 2017 in association with the office of the Mayor of Palma del Río, José
Antonio Ruiz Almenara.
45. Thanks go to Nancy and Robert Munson for contributing to costs related to research,
reproduction and copyright of these documents from the AHPS. Researcher Esther González
Pérez located three signed documents among the books of the notaries Luis Enero and Alonso de
la AHPS, Sección Protocolos Notariales. Signatura: 6685-P. Poder de Juan Rodríguez, residente
en Guatemala a Alonso Sánchez Ortega. Sevilla, 13, marzo, 1532; Signatura: 42-P. Juan
Rodríguez, mercader, vecino de la ciudad de Santiago en la provincia de Guatemala, otorga poder
a Antonio de Luisi, 5, agosto, 1532; Signatura: 42-P. Juan Rodríguez, mercader, vecino de la
ciudad de Santiago en la provincia de Guatemala, reconoce que debe pagar ciertas cantidades a
Antonio de Luisi, 5, agosto, 1532.
46. It appears that the scribes prefered to set up shop close to the places with much economic and
commercial activity, one of them being la calle Gradas near to the Cathedral. This practice
probably dated back to the fourteenth See Pilar Ostos and María Luisa Pardo, Documentos y
notarios de Sevilla en el siglo XIV (1301-1350), (Sevilla: Universidad de Sevilla, 2003), 21-22.
47. Personal communication with Esther González Pérez on August 4,
48. AGI, Justicia 707, 6, Testimonio de los autos seguidos. This issue of proper registration of gold
and items of value was something that further complicated the Procurador’s situation while in
Spain. AGI, Justicia 822, N.3, R.1, Pleito Fiscal: Gabriel de Cabrera.
49. Kelsey notes when discussing Cabrillo’s income from his encomiendas and mines that he was
made rich from these enterprises “but just how rich we do not ” See Juan Rodríguez Cabrillo, 51,
54 59-60; see also pages 50-51 and 54 in Juan Rodríguez Cabrillo for a discussion of rich gold
placers near Cabrillo’s encomienda in Cobán. See also my discussion of the encomienda of
Cobán in, Kramer, Encomienda Politics, 76, 132, 143, 155-156.
50. In comparison, Procurador Cabrera declared that he was carrying with him 2,600 pesos de oro of
his own The total amount that the Procurador carried to deliver to the Crown was 5,000 pesos de
oro. AGI, Justicia 706, N.4, Blas Gallego contra Gabriel de Cabrera, imgs. 309, 500. AGI,
Justicia, 1159, N.5, Los jueces oficiales de la Casa de la Contratación, img. 7. One of the Crown
officials in Guatemala, the Accountant Zurrilla, also noted that some 5,000 pesos had just been
sent to the Crown; see AGI, Guatemala 45, Carta del contador Zurrilla, 15 September, 1531.
51. Cabrillo gave testimony on the 1st of March 1532, or shortly after, while in AGI, Justicia 822,
N.3, R.1, Pleito Fiscal: Gabriel de Cabrera, imgs. 13-16.
52. Though literally the term escudero refers to the person who carried his master’s shield, there are
several definitions of the See Roque Barcia, Primer diccionario general etimológico de la lengua
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53.
54.
55.

56.

57.

58.
59.
60.

española, 5 vols. (Madrid: Álvarez Hermanos, 1881), 2, p. 496. A rough translation of the
Spanish is: “He who in older times used to receive a donation or a salary or simply depended
financially on a Lord or a person of distinction, and so was obliged to serve him and assist him at
times and on occasions as required.” The Diccionario de la Real Academia Española (accessed
August 12, 2016 on http://www.rae.ed), for example, gives this more distinguished definition of
the title escudero: a rough translation again: “a man who through his blood or kinship belongs to
a certain stratum of the nobility.” However, judging by a reference to escuderos in the
second Libro de Cabildo, and it is remarkable that Juan Rodríguez was actually a witness to this
act, it would seem that the escuderos were men named to be responsible for military obligations
for underage boys, whose fathers were absent. See LC2, HSA (Hiersemann 418/239) fols. 203v204v, Cabildo entry dated 29 August, 1541.
Juan Rodríguez registered as a citizen (vecino) of Santiago on three different occasions, in 1524,
1527 and 1528. See Kelsey, Juan Rodríguez Cabrillo, 49, citing the Libro Viejo.
Searches by myself and Esther González Pérez in Seville have so far found no trace of a marriage
record for Cabrillo and Beatríz.
AGI Guatemala, 393, 1, fols. 13v-14, Licencia a Juan Rodríguez de Palma de llevar a Guatemala
doce marcos de plata labrada, May 9, 1532. A marco was a measurement for silver and gold; for
silver one marco was 8 onces, half a pound. Spain’s commercial ambitions were such that items
of silver and gold were supposed to travel in one direction only, and that was toward Spain,
therefore in 1519 it was prohibited to take to the Indies these items without special license. See
Margarita García-Mauriño Mundi, La pugna entre el Consulado de Cádiz y los jenízaros por las
exportaciones a Indias (1720-1765) (Sevilla: Universidad de Sevilla, Secretariado de
Publicaciones, 1999), 119.
AGI, Guatemala, 393, 1, fols. 14-14v, Exención de almojarifazgo a Juan Rodríguez de Palma,
May 9, 1532. So far I have not found any information on Juan Rodríguez under either name “de
Palma” or “Cabrillo” as part of Pedrarias’ armada to Tierra Firme. It is possible that he was part
of a group that left Panama very early on and went to Cuba: personal communication with
Carmen Mena García, Seville, April 2016. Her ground-breaking and exceptional research on
Pedrarias and Panama are essential reading for an understanding of Spanish conquest and
settlement of this region. See: María del Carmen Mena García, La sociedad de Panamá en el
siglo XVI (Sevilla: Excma. Diputación Provincial de Sevilla, 1984); Sevilla y las flotas de Indias:
la gran armada de Castilla del Oro (1513-1514) (Sevilla: Universidad de Sevilla, Secretariado de
Publicaciones, 1988); Un linaje de conversos en tierras americanas: los testamentos de
Pedrarias Dávila, gobernador de Castilla del Oro y Nicaragua (León: Universidad de León,
2004); and El oro del Darién: entradas y cabalgadas en la conquista de Tierra Firme (15091525) (Sevilla: Centro de Estudios Andaluces, 2011).
Eugenio Moscoso also sought license to take back two Black male slaves and one White female
slave: AGI, Guatemala, 393, 1, fols. 49-50. Robinson Herrera discusses the acquisition and trade
in African slaves in sixteenth century Guatemala. He notes that the purchase while in Spain of
one or two slaves was not uncommon and that a royal license was needed to import them. These
grants specified the use of slaves as household servants and not for resale; though he notes that
this admonition “likely went unheeded.” Robinson A. Herrera, Natives, Europeans, and Africans
in Sixteenth-Century Santiago de Guatemala (Austin: University of Texas Press, 2003), 112-113.
See page 116 where he mentions Juan Rodríguez Palma’s permission to purchase one male and
one female slave.
Cabrillo’s brother-in-law is named Diego Sánchez de Sevilla in these Thus in the same way that
the Crown officials identified Juan Rodríguez as “Juan Rodríguez de Palma”, so have they
identified Diego Sánchez as being “from Seville”.
AGI, Guatemala, 393, 1, fols. 17v-18, Concesión de tierras a Juana Rodríguez, May 24, 1532.
The date of the encomienda grant to Cabrillo was March 31, Justicia 290, El fiscal con Juan
Rodríguez Cabrillo sobre el pueblo de Cobán, 1563, fols. 1, 4. According to the laws regarding
succession of encomiendas, the grant would have gone to a surviving wife or any legitimate
children.
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61. Sección Protocolos Notariales. Signatura: 42-P. Juan Rodríguez, mercader, vecino de la
ciudad de Santiago en la provincia de Guatemala, otorga poder a Antonio de Luisi, 5, agosto,
1532.
62. Sección Protocolos Notariales. Signatura: 42-P. Juan Rodríguez, mercader, vecino de la ciudad de
Santiago en la provincia de Guatemala, reconoce que debe pagar ciertas cantidades a Antonio de
Luisi, 5, agosto, 1532.
63. AGI, Justicia,706, N.4, Blas Gallego contra Gabriel de Cabrera, imgs. 854-860.
64. Jorge’s role in the conquest of Guatemala has often been overlooked. For a discussion of the
important role that he played in conquest and in the distribution of encomiendas see
Kramer, Encomienda Politics, 63-84.
65. The reference to a “Santiago” most likely refers to Diego Sánchez de Santiago. The letter from
Jorge has no date but it is likely sometime after November 29, 1532, when the news got to
Mexico and before the 3rd of January 1533, when the copies of the decrees were presented in
Cabildo. Jorge’s letter can be found in, Rafael de Arévalo, ed. Colección de documentos antiguos
del Archivo del Ayuntamiento de la Ciudad de Guatemala (Guatemala: Imprenta de Luna, 1857),
191-192. One of the reasons Cabrera as Procurador had been sent to Spain was precisely to
negotiate a reduction in the tax on gold, see LC2, HSA (Hiersemann 418/239) 42.
66. The letter has no year on it but must have been written in 1533. A facsimile of this letter was
published in the Libro Viejo but the editor incorrectly transcribed the day of the month as the 23rd
and not the 24th of March. This error was repeated by Kelsey, with him incorrectly adding the
year as Pedro de Alvarado was not in Puerto de Fonseca at this time, having moved on to Puerto
Viejo, Ecuador by March 1534. See José Antonio Villacorta, Libro Viejo de la fundación de
Guatemala, y papeles relativos a don Pedro de Alvarado. (Guatemala, C.A.: Tipografía Nacional,
1934), 289 and Kelsey, Juan Rodríguez Cabrillo, 60, 201 fn.80. Alvarado wrote another letter
dated the 10th of March 1534, in Puerto Viejo to the Governor of Panama: see AGI, Guatemala,
39, R.4, N.9, Carta de Pedro de Alvarado, gobernador de Honduras, March 10, 1534.
67. AGI, Justicia, 706, N.4, Blas Gallego contra Gabriel de Cabrera, imgs. 229-235.
68. AGI, Guatemala, 393, 1, fols. 15v-16, Concesión de terreno a Juan Rodríguez de Palma, May 24,
1532.
69. AGI, Guatemala, 393, 1, fols. 17v-18, Concesión de tierras a Juana Rodríguez, May 24, 1532.
70. AGI, Guatemala, 393, 1, fols. 56-57, Concesión de tierra a Eugenio de Moscoso, September 9,
1532.
71. For a discussion of the location of the Tianguecillo see Laura Matthew, Memories of Conquest:
Becoming Mexicano in Colonial Guatemala (Chapel Hill: University of North Carolina Press,
2012), 87. In addition, see Matthew and Sergio F. Romero for the use of Nahuatl place-names in
colonial Guatemala, and the importance of Nahuatl and of the Central American dialect of that
language, Pipil: “Nahuatl and Pipil in Colonial Guatemala: A Central American
Counterpoint,” Ethnohistory 59:4 (Fall 2012), 765-783.
72. Rafael de Arévalo, , Libro de actas del ayuntamiento de la ciudad de Santiago de Guatemala
73. (Guatemala: Tipografía Nacional, 1932),
74. Kelsey, Juan Rodríguez Cabrillo, 48, notes that somewhat prophetically Hernando de Alvarado
preferred the site of the Tianguecillo for the new city in 1527, instead of the area of Almolonga
because of the latter’s proximity to “volcanoes and sandstone, where the earth trembles ”
75. LC2, HSA (Hiersemann 418/239) 28v, on 26 January, 1532. Mendoza was a member of the town
council at this time, serving as regidor
76. LC2, HSA (Hiersemann 418/239) 84v.
77. See Kelsey, Juan Rodríguez Cabrillo, 56-57 who also wrote that Juan and Beatríz would have
been setting up their house in Santiago in the summer of
78. LC3, HSA (Hiersemann 418/239) 28, on 12 June, 1542. The Panchoy region is called “Pancan”
here.
79. Christopher H. Lutz, Santiago de Guatemala, 1541-1773: City, Caste, and the Colonial
Experience (Norman: University of Oklahoma Press, 1994), 6-8. Kramer, Encomienda Politics,
AGI, Guatemala 45, Crown Officials to the King, October 14, 1541.
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80. LC3, HSA (Hiersemann 418/239) 28, 32, 63, on 12 and 23 June, 1542, and on 17 June, 1543.
81. Cabrillo’s land was also needed for milpas (cornfields). LC3, HSA (Hiersemann 418/239) 28, on
12 June, 1542.
82. LC3, HSA (Hiersemann 418/239) 32, on 23 June, 1542.
83. Spanish naming practices in the sixteenth century were not Beatríz de Ortega was the same
person as Beatriz Sánchez de Ortega.
84. I would like to thank Guatemalan historian Héctor Concoha Chet for locating these documents for
me in the
85. The card catalogue (fichero) in the AGCA is known to have been painstakingly developed and
shaped by the dedicated archivist and Director of the Guatemalan archive, José Joaquín Pardo,
who passed away in
86. AGCA, A1.2.4, Expediente 15749, legajo 2195, 342, Su majestad declara nulo el reparto de
tierras hecho en la persona de Juan Rodríguez Palma, tierras situadas en el Tiangues de
Chimaltenango, por ser ejidos de la ciudad de Santiago, 11 October, 1546. There is a copy of this
document in a Registry of the Royal Decrees in the AGI; see AGI, Guatemala, 393, L.3, fol. 29,
Sobre concesión de tierra a Juan Rodríguez de Palma, October 4, 1546. The other documents to
do with Rodríguez de Palma in the AGCA are certified copies of this 1546 decree, probably
presented in later disputes concerning this piece of land. This is a topic for future study.
87. The documents detailing the many disputes over Cabrillo’s encomienda towns are discussed in
Kesley, Juan Rodríguez Cabrillo.
88. The town of Palma de Micer Gilio was often referred to as just “Palma” or “la villa de Palma” in
the documentation of the fifteenth and sixteenth century. Palma del Río is close to Seville and
references to “Palma” in Seville would at that time have meant this town and not the town Palma
del Condado in Huelva nor the neighborhood of Seville with that same name; from personal
correspondence in Palma del Río with the official chronicler of that city, Manuel Muñoz Rojo,
April 14,
89. Kelsey begins his 1986 book with the statement that he has not given a fully conclusive answer to
that intriguing question, where was Cabrillo born? See, Juan Rodríguez Cabrillo, first page of the
90. Pilar Ostos Salcedo, “Documentos del Hospital de San Sebastián de Palma del Río (15091519),” Ariadna, Revista de Investigación, No. 12 (Dic. 1993), 87-88. Ostos notes that these
documents concern economic and legal affairs and are the contracts between the hospital and
citizens of Palma del Río and of Peñaflor, and with the administration of the hospital’s
91. “Bartolomé de Çamora, labrador, e Diego Rodríguez, barbero, e Alfonso Gómez, cabrillo,
vezynos desta dicha ” Professor Ostos added the capital letters, punctuation and accents, as
sixteenth century script had no strict rules of grammar.
92. I am indebted to the Director of the Palma del Río Archive, Antonio León Lillo, for allowing me
to consult the original document and for providing me with a scanned The citation is A.M.P.R.,
H.S.S., leg. 44, doc.n.12, dated October 14, 1515.
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Were There Horses On Juan Rodriguez Cabrillo’s 1542 Expedition?
By Robert W. Munson

In an exhibit at the Park we show a horse embarked in the San Salvador. This element was
incorporated based on one document written 18 years after the fact.
We cannot prove their presence on the expedition, even though there is no mention of horses in
any of the records of the voyage. But we have none of the original logs, journals or other records
from the voyage itself. The best we have is a secondhand transcription of notes compiled by
Urdanetta from JRC's Relacion, two reports by unknown authors (possibly Fray Julian de
Lescanso, and Lazarro de Cardenas), and reports prepared by the two pilots of the expedition
(Ferrer and Barredo). The “Journal” prepared by Juan Leon exists also in only a secondhand
transcription. All surviving materials show traces of errors, multiple and often contradictory
sources, but none mentions horses. The transcription of Juan Leon's report is in Patronato 20 in
the Archive of the Indies. Depositions are in Justicia 290. Bits and pieces show up in various
documents as late as 1559 as part of the petition of Juan Rodriquez Cabrillo (JRC's son) to the
crown for recognition and restitution of the services of his father. It is this petition, in 1560, that
provides the only reference to horses (it is in Justicia 290 Fol. 45). Kelsey quotes it on page 112.
It should be remembered that JRC's son was only six when his father sailed. He probably would
not have been risked in the brutally unhealthy climate in Iztapa and probably never saw the ship
or its lading. He might have seen family records, but in all likelihood he was “padding the bill”
in his petition to the crown. Such padding was a common tactic of petitioners for crown favors,
since the crown would invariably cut the amount requested drastically, if they honored the
petition at all. Kelsey notes that the San Salvador could accommodate 10 horses. This is true, if
they are the only cargo, such as the voyage to Peru when San Salvador and La Victoria
disappeared. However, on a years-long voyage of exploration, seeking trade, they could not lose
that much cargo and supply space. The rule of thumb here is: every horse with its stall and feed
uses up 8 percent of the lower-deck storage space plus 4 percent of the water stored in the bilge.
The math to arrive at these figures is listed below and is based on figures derived from Doug
Scott, the Marine Architect of the San Salvador Project, and the known needs of a horse in such
transport. The normal load for a ship transporting horses across the Atlantic, a voyage of five
weeks landfall to landfall and two months total, was two or three horses. The mortality rate on
horses in this relatively short, easy voyage was 50 percent. Columbus' second expedition in
1493, to establish the settlement of La Isabella with 1200 settlers, had only 20 horses. There
were a total of 17 ships which works out to 1.178 horses per ship.
There could be no guarantee that they could get the horses ashore often enough for proper
exercise and fresh air. The Spanish were very horse oriented and no Spanish horseman would
allow his horse to be kept in a stall less than 8 by 8 feet. The bigger problem of the stall is that
the overhead on the lower deck is 6 feet 1 inch over the keel and only 5 feet 7 inches at side of
the hull. This gives a horse no room to toss its head, as they do reflexively. In such a move the
first thing to hit the overhead is the horse's poll, the soft spot between the ears where the spine
meets the skull. A short hard hit to the poll can be fatal. This is why horsemen for centuries have
gone to great lengths to protect this spot.
Ships would have to carry an incredible amount of grain, preferably oats, to which the horses
would have to be accustomed after grazing in the highlands, and they would have to bulk up
before sailing. A horse needs 12 to 20 pounds of grain (roughly a cubic foot) a day, and an all-
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grain diet leads to diarrhea. A horse in a static situation needs to be fed every two hours to keep
the bowels moving. They would not take hay as it molds too easily. When the grain runs out, can
they acclimate back to whatever may be available? They would need 12 to 15 gallons of water
per day. That equals the daily water ration of 28 men in a 16th century Spanish ship, and fully
one quarter of all the humans in San Salvador. How would the crew feel about that?
A sling would have to be loose, to stabilize the horse in rough weather, but the sling must not be
weight supporting as the hooves need to be weight bearing to keep blood circulating. A stallbound horse after two months will need three to four weeks to get it back in running condition.
In a telephone call on September 6, 2011 with Harry Kelsey, author of Juan Rodriguez Cabrillo,
he stated he did not believe JRC had any horses on the China expedition. He has read the original
Justicia of Salazar's 1547 deposition in the Archive of the Indies in Seville. It refers to the
transport of horses for Alvarado's 1541 expedition to the Mixton rebellion in Jalisco, not the
expedition to China. This was a much shorter voyage with a definite tactical objective. He noted
that the petition of JRC's son was for recognition and restitution of all of JRC's service, not just
the China expedition. He had, after all, lost a couple ships in the bargain when Alvarado took the
first San Salvador to Peru. Mr. Kelsey expressed his regret that he did not make that clear in his
definitive work.
Therefore, it is my firm conviction, and I use this in my interpretative activities, despite what I
feel is an inaccurate depiction in the Park display, that there were no horses on the Cabrillo
expedition. The difficulty and risks to horses on such an expedition would not be worth it.

Other resources:
Physiology, Balance, and Management of Horses During Transportation recommended by my
wife Nancy (who has been living on horseback since she was seven) and Fritz Bronner, Director
of the War Horse Militaria Heritage Foundation. Fritz also recommends the article Horse and
Cargo Handling on Middle Ages Shipping by Lillian Ray Martin in the International Journal of
Nautical Archaeology Vol.31 (Oxford 2001), pages 237-241, although this deals only with
highly specialized ships for short voyages in the Mediterranean.
Results of a discussion with Doug Sharp, Maritime Architect, San Salvador Project:
Dimensions:
Cabrillo's cabin: 10 by 9.5 feet (96 square feet), the 4 by 3 foot whipstaff helmsman's bubble
partly intrudes into this space.
The main deck is divided into three sections:
Amidships is the open waist between the castles: 525 square feet.
The Castillo (forecastle): 205 square feet. Overhead clearance 6 feet 3 ¼ inches
The Alcazar (aftcastle, the “main cabin”): 317 square feet. Overhead clearance 6 feet 2 inches
forward, 6 feet 7 inches aft
The Tiller Flat: 82 square feet. Overhead clearance 2 feet 6 inches, 205 cubic feet.
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The lower deck: 1030 square feet. Overhead clearance: amidships 6 feet 1 inch, at sides 5 feet 8
inches
Storage space: 6150 cubic feet (200 toneladas, matches San Salvador's rating). Tonelada
(pronounced tun-eh-lada) equals 30 cubic feet
The Bilges: Effective length 45 feet. Overhead clearance: 3 feet to keelson. Effective storage
space: 1286 cubic feet (31 toneladas)
Water occupies 7 ½ gallons per cubic foot, so the horses are drinking two cubic feet of water per
day, (240 cu.ft. per horse for 120 days). The Spanish were very horse oriented and no Spanish
horseman would allow his horse to be kept in a stall less than 8 by 8 feet as the horses need to be
able to lie down to avoid colic, twisted gut, elias. The stall will take up 384 cubic feet. A 120-day
supply of grain occupies 120 cubic feet. Total: 404 cubic feet. The lowerdeck is the only feasible
place to put the horses. It contains 6150 cubic feet. A 120-day supply of grain would be 120
cubic feet. Two horse stalls at 384 cu.ft. each = 768 cubic minus 240 days of grain for two horses
= 1008 cubic feet which is 16 percent of the lowerdeck storage space.
Dry food ration: 31.75 oz./human/day x 100 humans = 198 pounds/day. Here we are combining
beans, salt meat, and hardtack, but the average appears to be about 15 pounds/cubic foot. c.13
cubic feet/day x 120 days =1550 cubic feet; 1008 cubic feet for horses plus 1550 cubic feet for
dry food = 2558 cubic feet of storage, 42 percent of the 6150 cubic feet available lowerdeck
space.
The bilge contains 1286 cubic feet. The 100 humans and two horses will drink 10.7 cubic feet of
water per day; 1286 divided by 10.7 = enough liquid for 120 days. Put all the ship's water and
wine in the bilges? Not a really good idea both for access daily, and the filth of the bilges.
Humans are rationed one liter of wine & one liter of water/day. One gallon equals roughly 4
liters, 7.5 gallons of liquid (water & wine) = 15 humans divided into 100 souls embarked = 6.7
cubic feet to provide for 100 souls/day. One hundred embarked humans need 6.7 cubic feet of
liquid per day. Each horse needs 2 cubic feet of water each day. The humans and two horses will
drink 10.7 cubic feet of water per day; 1286 divided by 10.7 = enough liquid for 120 days (402
cu.ft.of wine, 882 cu.ft. of water), assuming there is no leakage. This leaves no space for access,
so it’s like getting olives out of a bottle, as you finish off the contents of one barrel you have to
remove the barrel from the bilge, at least until you have enough space to maneuver the barrels.
Barrels are valuable and largely irreplaceable, so you can’t just toss the empties overboard. They
are needed for recycling.
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Our park’s namesake, Juan Rodriguez Cabrillo, led the first European expedition to explore what is now
the west coast of the United States. Cabrillo departed from Navidad, Mexico on June 27, 1542 in search of
new trade routes between Central America and the Spice Islands off Asia. Three months later he sailed into
“a very good enclosed port,” known today as San Diego Bay. Historians believe he anchored his flagship,
the San Salvador, on Point Loma’s eastern shore near Cabrillo National Monument.
The San Salvador was the first recorded European vessel to sail along Southern California, and the first to
survey its coastline. Her expedition also established first contact with the area’s indigenous people. The
San Salvador may be considered the founding ship of San Diego and California. She is an “origin symbol”
ship for San Diego in much the same way the Mayflower is the origin symbol ship of New England. Her
history represents the beginning of a common story for the people of California, both past and present.
The San Diego Maritime Museum, in partnership with Cabrillo National Monument, built an historically
accurate, fully sailable replica of the San Salvador. Construction of the galleon was based on meticulous
research in the fields of Early Modern Spanish and Portuguese maritime history and maritime
archaeology. The ship was officially introduced to the public on Sept. 4, 2015 as part of the Festival of
Sail. This newest addition to the museum’s fleet is now located at the Maritime Museum docks. The ship is
open for dockside viewing during normal museum hours while interior construction and rigging
continues.
The new San Salvador will be much more than a static museum display. With San Diego as her home port,
she will sail along the coast of California, visiting cities and towns as a floating education platform for
people of all ages.
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Everything You Wanted to Know About the San Salvador Cannons, and
Were Afraid to Ask
Robert W. Munson, Historian JM, Cabrillo N.M.

Spanish 16th Century Ordnance: Specifically, the number and types of cannon to be used on
ships such as Juan Rodriguez Cabrillo’s San Salvador.
The Reglamento of 1522 was established to ensure that properly equipped ships went to Nueva
España. Although updated in 1536, ordnance remained unchanged through the time of Cabrillo’s
expedition in 1542. It was updated again in 1545.
My Ship, King’s Rules: Many have commented on what seems a strange ordnance outfit
recommended for San Salvador. Specifically that four “Greate Gonnes”, as stipulated by the
Reglamento of 1522, were to be carried by a ship of San Salvador’s “tonnage” (toneladas). A
Greate Gonne (Canon in Spanish) was anything firing a cannon ball over 12 pounds. In addition,
the Reglamento stipulated 16 swivel guns (Versos, or as the British call them “rail guns” because
they were mounted on railings on top of the gunwhals).
The author studied reports on 11 pre-1550 shipwrecks. They all reveal the presence of from one
to four “great gonnes”. It also appears that 75 percent of these guns were carried as ballast in the
bilges, one with a fully loaded powder chamber alongside! These guns, which the Spanish called
a Bombardeta, were not what the Spanish would have called a Canon (greate gonne), although
they were the biggest guns in the New World. They were all about 7 feet long; iron
breechloaders firing about a 5-pound ball from an average bore of 3½ inches. Thus, the Spanish
Bombardeta effectively compares with the gun the English called a Saker, which was not
considered a true “greate gonne”. The swivels could be either banded or sleeved iron
breechloaders, or bronze muzzleloaders, each type with it’s own balance of advantages and
disadvantages. Bronze guns were highly reliable, but muzzle loading was time consuming. Iron
guns were fast on loading, but prone to develop flaws. Also you had to be very careful about the
charge and sealing the breech. Carelessness on any of these elements could cause an iron swivel
to blow up and/or drive the powder chamber through the gunner’s head.
Thus, it appears that the ordnance outfit stipulated by the Reglamento is surprisingly short on
heavy firepower. This is especially interesting when one considers that many merchant captains
met the letter of the law by loading the required guns at the imperial capitol Seville, 30 miles
inland up the Guadalquivir River, then, at Palos on the coast, off-loaded these 1500-pound guns
before putting to sea. Leaving behind three tons of guns and creating more cargo storage must
have appealed to merchant skippers and their bosses. However, carrying the guns in the bilges
still met the letter of the law, and improved stability of the ship. What it boiled down to is that
virtually all ships sailing to Nueva España were merchant ships that didn’t intend to fight a
classic naval battle, but were prepared to defend themselves as needed. This, despite the fact that
French pirates began taking Spanish treasure ships in 1523; only two years after the fall of the
Aztecs opened the floodgates of gold coming across the Atlantic. Even with the establishment of
the Carrera de Indies, the annual round trip convoys, in 1524, the convoys were still made up of
nothing but defensively armed merchant vessels. Purpose-built, blue water warships were still in
an embryonic state, and as of 1542 no power in Europe had more than three or four. This was too
few to use on the colonies. In addition, the European powers were in an arms race of “anything
you can build, I can build larger”. The resulting warships were really of no use against small,
nimble pirate vessels, which could out-sail and outmaneuver them and didn’t need a lot of
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firepower. Even the galleons of JRC’s time were still “proto-galleons”, evolving from Carracks
and galleys; some were even built with backup oar power.
It is at this point we become victims of our own mythology, especially Hollywood. From Errol
Flynn and The Sea Hawk (1939), to the latest Johnny Depp pirate flick, the movies are great fun,
but shaky on accuracy. I like to swash my buckle as much as any movie aficionado, but we are
trying to take ship types, weapons, tactics, even clothing, from the mid 17th to mid 18th
centuries and ascribe them to the 16th century and that just doesn’t work. Between 1494 and
1590 ship design and associated equipment changed and advanced at such a breakneck speed,
it’s like believing a canoe has all the features of a yacht.
In particular the reality we are going to deal with in this article is the use of cannons aboard
Spanish ships in the time of Cabrillo.
The Spanish Reality: One thing we forget is that the Spanish regarded the Pacific as a Spanish
lake, virtually uninhabited, as opposed to the Atlantic, which was swarming with French pirates.
This could easily lead to a skewing of how many of the required artillery pieces were actually on
board. The average Bombardeta is seven feet long and weighs about 1500 pounds. This is an
ungainly, heavy item mounted on a sledge, or possibly two small wheels. The cannons with four
wheels used in pirate movies is still something of a novelty largely used only by the English. As
bronze cannons became more reliable, the muzzleloader became state of the art. A muzzleloader
did not have to be firmly tied to the ship as breechloaders did. A bronze gun on a four-wheel
carriage could use the recoil to bring the gun back into the ship for loading and aiming. To get a
Bombardeta, much less four of them, onto the waist of the ship (a space 26 feet long and 21 feet
wide, and already encumbered by the mainmast, main hatch, capstan, windlass, deck cargo,
ship’s boat and livestock) appears ludicrous. To try to fire just one of them would make a golden
opportunity to conduct a practical, in-situ, test. A modern reader could easily believe that it
would be far more productive to leave these monsters at Iztapa and get additional cargo space.
However, the fact remains that many ships, in the Atlantic at least, have been found to have the
requisite number, even if they are stowed below.
In 1542 using artillery aboard ships was still a fairly new concept1, and it was believed that a
Bombardeta could not be a ship killer. The Bombardeta was about the heaviest gun a ship could
accommodate on the main deck waist. A Bombardeta was equivalent to the English Saker, which
was not considered able to penetrate a stout hull at anything beyond a range of 100 yards. Thus,
this class of gun could not penetrate a ship’s hull at even moderate range. The main component
of defensive/offensive firepower was the Verso swivel gun.
Anything big enough to punch holes in a ship’s hull was prohibitively heavy. The only way you
could mount such heavy guns was to remove them from the main deck and put them on the lower
deck, amidst all the cargo and supplies, and there goes the profit margin. In addition, being
below decks, the guns will need a little thing called a gun port to shoot through. This is a novel
idea even for true warships, apparently invented about 1507, and no merchant ship owner was
going to allow holes to be sawn in the hull of his ship. So why carry the monsters at all?
Keep in mind that the concept of purpose-built warships was still largely confined to galleys and
modified Carracks. There were less than a dozen purpose-built, Carrack style warships in all of
Europe at this time. Naval battles were fought almost entirely by merchant ships, which used the
preferred naval weapon of the time: infantry. In 1545 the most heavily armed ship in the English
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Royal Navy carried only eight greate gonnes, but 66 swivels! Remember, Spain had been
fighting a civil war for 600 years; mentally it was geared for land battles. However, in 1494, sea
battle tactics had not advanced beyond those of the Vikings five centuries earlier. Lacking a shipkilling, long-range projectile weapon, a warship was not a weapons platform, but rather a landing
craft designed to put your soldiers on the enemy ship. You went alongside the enemy ship,
peppered it with arrows until it was a soft enough target to board, and did what the Spanish did
best, slugged it out sword to sword. Soldiers aboard ships at this time were not Marines in the
modern sense; they were infantry fighting a land battle on floating land. Victory at sea was not
measured in terms of ships sunk or destroyed, but rather by the number of ships captured. Every
ship captured enlarged your own fleet by one, simultaneously reducing the enemy fleet by one.
What made the Bombardeta/Saker useful was its ability to destroy rigging, rudder, masts and/or
personnel, at ranges greater than bowshot.
Artillery At Sea, The Theory: The Spanish and French theory of artillery was to be able to hit
accurately at long range, sacrificing weight-of-metal and rate-of-fire to achieve this. So bores
tended to be small, but with very little “windage” (bouncing around in the barrel as the ball went
down the tube). This made for a slower rate of fire but greater accuracy. The Spanish theory was
to be sure to do enough damage at long range with one or two shots to slow the enemy down so
they could close and board his ship with their vastly superior infantry. This class of gun was
referred to as a Cerbatana, which is supposedly derived from Cerberus, the mythological dog of
Hades. Size of bore and weight of shot in Cerbatanas differ widely, but a Bombardeta would
qualify. It’s interesting to note that in modern Spanish “cerbatana” translates as “peashooter” (if
you call a 5-pound shot a “pea”).
The British preferred big bore guns designed to smash a target at close range, taking out
opposing personnel so they did not have to face a mass of well trained, well equipped
professional infantry. This process was enhanced by having bores with a lot of “windage” which
cut down on accuracy but increased rapidity of fire. It did mean that after about eight shots they
had to clear the extensive carbon fouling in the tube. This was one of the factors that made the
battle of HMS Revenge (August 30, 1591) so brutal. By the time of the Armada, the British were
beginning to see the value of long-range fire and went on to develop what was called “the long
twelve pounder”. Even so, in the Battle of the Armada (1588), the British actually took out only
two Spanish ships, and one of them was by the old tried and true tactic of boarding.
The English didn’t even dent the Spanish fleet’s formation or prevent it from reaching its
rendezvous with the Army in the Netherlands. What won the battle for the English was the
imagination and daring to send fire ships among the anchored Spanish ships, which cut their
anchor cables and fled into a storm that ground them into bone meal.
Thus, a pirate using a cheap, small, but very fast vessel such as a Lugger or Brig, with just one or
two guns, could hang off a merchantman’s stern quarter and begin to shoot it to pieces while the
merchant could not defend itself, even if it had a respectable broadside and lots of soldiers. Once
the merchantman had surrendered the pirates could come aboard to loot the ship without having
had to slug it out in a bloody boarding action. We all have had the fantasy of swinging on a rope
from our ship onto the ship alongside with a knife in our teeth. What we don’t fantasize about is
the fact that about halfway through the swing you are going to develop a sudden case of lead
poisoning followed by being skewered on something very sharp and pointy. Likewise the
mercantile skipper is under no obligation to sacrifice his life, his crew, or his boss’s ship for the
sake of the cargo owners. In turn the pirate rarely wants to waste the time killing people, and he

288

certainly doesn’t want the ship, it’s too big, sluggish and slow to be of any use and he sure can’t
sell it. The merchant ship merely transfers its cargo to the pirate vessel and the two ships
proceed, each on their own merry way. No pirate is interested in going toe to toe with the
Spanish gunners or infantry, who have consistently demonstrated over the last four decades they
are the best. Despite Hollywood’s bias to the contrary, you don’t build the first truly worldwide
empire in history with a bunch of untrained, incompetent soldiers and gunners.
My Gun, My Rules: An early artillery expert, Joe Brem (an NPS Ranger at Castillo de San
Marcos, N.M., in a long telephone call), noted he has his own 100 cal. Lantaka rail gun and can
hit a small car with it at 600 yards (!!!) using 500 grains powder (equivalent to five or six
Arquebus charges)2. The Lantakas were apparently first made in India in the early 1400s and
immediately became a favorite of both Portuguese and Spanish seamen. Both countries created
these guns by the tens of thousands for their own use and as trade goods. Magellan’s fleet, as
early as 1519, had 17 Lantakas as part of its assigned ordnance. Using quarter pound cannon
balls, a Lantaka could easily sink a piratical canoe or rowboat, while gravel and scrap bits of
metal made the gun a very lethal shotgun against boarders. New Lantakas, virtually unchanged
since the 15th century, were still being sold in the Indian Ocean/Malay archipelago as recently as
the 1930s. The Lantaka served as both a status symbol and as a simple self-defense weapon on
trading junks, dowhs, and fishing boats operating in those waters. This trade was still quite viable
until World War II glutted the market with newer and deadlier weapons. Remember, a pirate
stripped of all his Hollywood romance is really a vicious street thug. He just wants you to fork
over your valuables without any trouble. A coward at heart, the last thing he wants is to risk
being injured or killed in a stand-up fight. For this purpose the Lantaka worked quite well.
Where all this is leading is to why the Reglamento of 1522 stipulated four iron Bombardetas and
16 Versos, or rail (swivel) guns, for a ship like the San Salvador. She was not expecting to meet
enemy warships or even enemy armed merchantmen. She really didn’t need all four big guns
readily available, better to improve the ballast and keep down the deck clutter in the waist by
storing three of the guns in the bilge, keeping one gun available topside for impressing people
when necessary.
Bottom line, the San Salvador’s firepower was designed to meet the needs of a ship’s company
deeply rooted in the world-famous, ever-popular tactic: boarding! Your Bombardeta slowed
them down, so you could do what you did best; infantry assault. As with modern infantry, which
use crew-served machine guns to pin the enemy down and weaken him, you had lots of lovely
little swivel guns with which to trouble the opposition.
Although stone shot is found in most shipwrecks of our time, there is no evidence of Pedreros
(stoneshooters), which the English called a pot gonne. Stone shot was not expected to punch
holes in ships. The stone ball was intended to shatter into a high concentration of intense
shrapnel, i.e. an “anti-personnel gun”.

Notes:
Sovereign of the of the Sea; the Quest to Build the Perfect Renaissance Battleship by Angus
Konstam, John Wiley and Sons, Inc. ISBN 978-0-470-11667-8, pp.52-54. The battle of St.
Mathieu, off Brest, France, August 10, 1512, was the first naval battle in European waters to
involve cannons. As the two fleets closed, an English great gonne in HMS Mary Rose struck the
base of the mainmast of the French flagship Amiral Louise with a 60-pound shot. The mainmast
1
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collapsed and the Amiral Louise retreated from the battle. HMS Mary James and the French
carrack Marie de la Cordeliere, exchanged broadsides at close range to no great effect. HMS
Regent did not bother to fire a broadside at the Cordeliere but immediately came alongside, and
the battle was fought strictly as a classic infantry action; all guns, even the greate gonnes, were
being used for anti-personnel purposes. Regent’s captain, Sir Thomas Knyvet, was cut in half by
a ball from a French swivel. A fire begun on the Cordeliere quickly spread to the Regent and
both ships were burned to destruction. Out of the English fleet of 25 ships, 20 were armed
merchant vessels that took no part in the battle except to watch from a distance. Out of the
French fleet of 22 ships, only six were purpose-built warships and three of these were considered
to be too small to be of much use. When the mainmast of Amiral Louise was brought down, the
entire French fleet followed her lead and retreated. Cordeliere was already in a death grip with
Regent and neither would disengage. Except for one incredibly lucky hit, the greate gonnes had
not truly contributed to the battle, nor had the armed merchant ships, so there was essentially
nothing to inspire reliance on naval artillery. However, the effects of that one lucky hit would
reverberate throughout Europe. The greate gonne had proved itself. It just needed tactics and a
ship designed for it, and the carrack wasn’t it.
The Battle of Bornholm on July 7, 1565 appears to have been the first naval battle in history
fought exclusively with long-range artillery and no boarding.
2

Personal communication with NPS Ranger Joe Brem, Castillo San Marcos, artillery expert,
Sept. 16, 2010, (904)-829-6506 Ext.233.
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The Eleven Shipwrecks (ordnance actually encountered):
Highborn Cay Bahamas, early 16th century: Two Bombardetas, 13 Versos
Bahia Mujeres, Mexico, early 16th century: One Falconete, one Bombardeta, one Verso
Turner’s Pre-site One, early 16th century: One Bombardeta, four Versos
Turner’s Pre-site Two, early 16th century: One Bombardeta, eight Versos
Turner’s “Caballo Blanco”, early 16th century: Two Bombardetas, four Versos
Molasses Reef, Turks & Caicos, ca.1513: Three Bombardetas, 16 Versos
Padre Island, Texas, Sites One & Two, 1554: Six Bombardetas, seven Versos
Ines de Soto Reef, Cuba, 1555: One Bombardeta, five Versos
Second Molasses Reef, Turks & Caicos, ca.1555-75: One Bombardeta, seven Versos
Transition 1550-70 from banded breechloader to cast guns
Western Ledge Reef, Bermuda, post-1577: Two Cast Iron Cannons
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Malcolm also references the “Villefranche wreck of ca.1516 (Gerout, Reith, Gassend and Liou,
1989)” which apparently mentions Bombardeta style guns, however, the author has not had
access to the reference noted. What I have been able to gather is that on September 15, 1516, a
Genoese “nave” (round ship, i.e. a merchant ship) capsized and sank in 18 meters during a storm
400 meters off Villefranche-sur-mer with a cargo of artillery. The cargo not only included actual
forged iron tubes (cannon barrels) but a wealth of well-preserved support equipment such as
carriages, wheels, breech blocks, projectiles, rammers, spoons, powder kegs, etc. The ship has
been positively identified as La Lomallina.
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Life in 1542 Semi-Quick Facts

By Robert W. Munson
Cabrillo National Monument Historian
Sections:
1. Regarding the Model of a 16th Century Ship
2. A Sailor's Life
3. Cabrillo's Crew
4. The Food
5. Hidalgo
6. Horses
7. Status Symbols
8. Facts of Life for Women
9. Clothing of an Average Woman
10. Llovedo
11. Santiago
12. Religious Santiago
13. Syncretism
1. Regarding the Model of A Sixteenth Century Ship On Display In the Visitor Center:
Once upon a time there was a man named Juan Rodriguez Cabrillo who had three ships named
San Salvador, La Victoria, and San Miguel (note: this is the only time I’m going to screw
around with the required italics).
Spanish ships were always given religious names (it’s a rough life out there on the water; you
definitely want God on your side). They were also known by the names of their owners and/or
captains. (P.S. they almost always had nicknames. That’s how Santa Clara became known as the
Nina of Columbus fame).
Think of them as Papa Bear, Momma Bear, and Baby Bear: San Salvador is the macho muscle of
the fleet (and the boss’s “Capitana”, i.e. flagship); La Victoria has a nice, full, well-rounded
figure and carries lots of goodies (she is the supply ship for the expedition); and little San Miguel
is always running off poking its nose into bays, estuaries and rocky places (but that’s expected:
San Miguel is, in effect, the reconnaissance/scout).
What makes them what they are, and which one is our model?
Are you all sitting comfortably? Good, we’ll begin: First off, we won’t be dealing with San
Miguel, as she is a whole different kettle of fish that we’ll deal with later. Suffice it to say, our
model is not of the San Miguel.
Big ships all started back in the Mediterranean with a style of vessel called a carrack. This was a
huge, stout, deep-bellied ship with a forecastle (foc’sle) and aftcastle built up by as many as four
decks. They were called castles because that’s exactly what they were. There were no designbuilt warships at this time (even the graceful and beloved Viking long ship was a merchant ship
first and pirate second). The carrack was designed to carry lots of cargo, which would attract the
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attention of the light-fingered brethren (i.e. pirates). The castles provided positions from which
the carrack’s defenders could rain down all sorts of grief on anyone coming alongside drooling
with greedy lust (or lusty greed if you prefer). And if you really had to go to war with somebody,
the castles automatically made them a warship.
Along about the middle of the 15th century two things happened which sealed the carrack’s
doom. First, cannons started being used on ships, and ships got out of the Mediterranean into the
much rougher waters of the Atlantic. It very quickly became obvious that the high castles made
these ships unstable. Second, smaller, lower and faster ships mounting a few cannons could
shoot your carrack’s lovely castles to pieces, allowing boarding parties to come aboard
unmolested. A true warship was developing, longer, lower and leaner than a merchant ship.
However, merchants still wanted to carry lots of cargo so they were unwilling to lose the
carrack’s nice big hull. But to keep that hull upright in the open ocean meant cutting down top
weight. So you didn’t mount heavy cannon on them and you cut those magnificent castles down
to just stumps. Parenthetically (it is interesting to note that, until the 1900s, the foc’sle on a
Spanish ship was still called “castillo” and the main superstructure was still called “alcazar”, the
Spanish word for “fortified palace”. Has a nice ring to it, huh?)
By early in the 16th century two very distinct styles were developing and being refined: the
galleon and the nao. Both words refer to a purpose rather than a specific type. Galleon appears to
be derived from the word galley, a long lean ship, fast and maneuverable under either oars or
sail. Nao is a Portuguese word that means “ship”.
The men who built the San Salvador and La Victoria had been trained in the carrack tradition,
but were savvy enough to adapt to the realities that real blue water sailing made necessary.
So what was built at the miserable mud hole of a mosquito-ridden estuary of the Michatoya
River, known as Iztapa in Guatemala? Neither a galleon nor a nao.
San Salvador, although they called her a galleon, was in truth a “proto-galleon”. She had a 3 to 1
hull ratio (length to width ratio), just like a carrack, but her castles had been cut down to only
one upper deck in the castillo and only two upper decks in the alcazar, like a galleon. The second
deck is usually quite small, often containing just the captain’s cabin and a little super-dry storage
space. She is halfway through the metamorphosis of carrack to galleon. Forty-six years from
now, when the English confront the Great Armada, they will be using the fully developed “race
built” true galleon of Errol Flynn and Johnny Depp fame. These sea-going dragsters will be very
low, with an amazing 4 or 5 to 1 hull ratio. Her Datum Water Line (DWL), in other words (fully
operational but not loaded), gives a draft of 10 feet. With cargo, supplies and people on board her
draft is 12 feet. At DWL she is 74 feet long. By the way, Cabrillo’s cabin was 9 feet wide
forward, 3 feet 3 inches wide aft, and 9 feet long. The overhead is 5 feet (not much room for
parties).
La Victoria, our display model, is a little shorter than San Salvador (roughly 64 feet at the DWL
water line, instead of San Salvador’s 74 feet), but she is 25 feet wide, the same as San Salvador.
What this means is her hull ratio is a very matronly 2 ½ to 1. This makes her even more rotund
than her carrack ancestors. She also has a much deeper belly. To be ungracious, she is a sea
going “tub”. To buy all this cargo space she has a miniscule castillo. In fact many Pacific naos
had no foc’sle at all, just a high prow like a caravel type fishing boat to keep blue water waves
from coming aboard. Her alcazar is down to just one deck. She is also what is known as
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“cubierto” which means she has a main deck, but below that there are no lower decks or
bulkheads. This enables her to cram more stuff into the hold, all the way down to the keel. What
it also means is that there is no below deck space for crew’s quarters. Everyone sleeps on the
main deck. Since the whole crew has to sleep in the alcazar, it is extended all the way to, and
incorporating, the main mast. Many authors consider this alcazar, so long it includes the main
mast, one of the great defining elements of the Pacific nao. Apparently the Spanish thought so
too, because in a ship like La Victoria the aft castle is no longer referred to as “alcazar” but is
called “La Puente” (i.e. referring to the bridges ashore under which poor people could find
shelter to sleep). The overhang at the stern does create a space 14 by 5 feet, which could be
partitioned off with sliding panels for the private use of the captain and his personal storage. The
overhead is only 5 feet, in order to accommodate the tiller, but this still would be private and
similar to what was known as a wall bed. This “cabin” would need some kind of aperture for
ventilation and natural light.
The castillo forward has two sheltered decks, each containing 63 square feet of deck space for
the crew and other low class types. The puente contains 132 square feet of deck space to
accommodate soldiers, ship’s officers, and super numeraries such as priests and gentlemen. This
figure does not include the captain’s private space. One of the biggest problems of this ship is
that she is very wet as all spaces under cover are still open to weather and the seas. This is
probably the reason her gunwhals are so high.
La Victoria is slow, strictly utilitarian, and uncomfortable to live in. She’s never going to win
any beauty contests, but she’s still a nao and she does her job very well. She’s the supply tub, er
ship. In fact she may have been what was known as a “Nao Grueso” (a “fat ship”).
So, with all the clues noted above, our model in the VC and the one in the Cabrillo exhibit
is the La Victoria not the San Salvador.
Now we move on to the San Miguel:
What the heck was she? Well, for starters she was a lot smaller than the other two ships. She
could be rowed so she could investigate narrow places like rivers and still be able to back out.
She could also run from hostiles even if there was no wind. She had one mast. She has been
described as “cubierto” i.e. she is not an open boat like a chalupa; she has a deck. In the
Mediterranean it was common for ships to tow their long boat astern. In the Atlantic or Pacific
this was a great way to lose your long boat, through swamping and/or a parted line. Some
authors have stated that she was a chalupa, which could be stored on the main deck amidships
when towing wasn’t feasible. However, there is no indication she was ever taken aboard one of
the other ships, and she was big enough to warrant a name and a master. So she wasn’t a
glorified long boat. The reason a lot of amateurs assumed she was a chalupa is the mistranslation
of the word “cubierto”. Many translate the word as meaning “no deck”. What it really meant to
the Spanish of the 16th century was “the lowest actual deck” i.e. there was no deck below the
main deck; you could see all the way down to the keel.
She has been called a caravel, fragata or a bergantina. Since Cabrillo helped build 13 bergantinas
for Cortez for the assault on Tenochtitlan, he was familiar with the type. The caravel was a
coastal trader or fishing boat in Europe, usually with two masts and a high weatherly bow. Nina
and Pinta did great work for Columbus in the Atlantic. The thing that rules out San Miguel as a
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caravel is that they were not set up for rowing. The main difference between the two other types
is that a fragata had two masts, a bergantina only one. Bergantinas were of shallower draft and
possibly higher in the bow. The draft would make her a good scout where San Salvador could
not go, or where they did not want to risk the big ship. Fragatas appear to have been built more
for speed than sturdiness like a bergantina, a fact crucial in a long open ocean voyage. The
English would probably have called her a pinnace.
Now, let’s get one thing straight right now folks, so you won’t appear uninformed to the public.
A bergantina is not a brigantine. A lot of lubberly armchair historians have called them
brigantines. A brigantine is a two-masted ship, not rowable, much bigger than a bergantina, and
brigantines won’t be invented until the 1700s. So watch your spelling and your pronunciation
and you’ll appear brilliant to our visitors.
A bergantina was 35-45 feet long, about half the size of San Salvador or La Victoria. They
usually had about six oars on each side in addition to their one mast and one sail on a yard (the
spinnaker hadn’t been invented yet). As an open deck, small vessel, with little or no shelter in the
hold, she would have been miserable in foul weather, and would have taken a pounding in any
kind of sea, which again favors San Miguel as a bergantina. A bergantina was the most robust of
the three types. While a chalupa would have been taken aboard the big ships with stormy
weather approaching, we know San Miguel had to weather the storms on her own.
Results of a discussion with Doug Sharp, Maritime Architect, San Salvador Project:
Dimensions:
Cabrillo's cabin: 10 by 9.5 feet (96 square feet), the 4 by 3 foot whipstaff helmsman's
bubble partly intrudes into this space.
The main deck is divided into three sections:
Amidships is the open waist between the castles: 525 square feet
The castillo (forecastle): 205 square feet. Overhead clearance 6' 3 ¼”
The alcazar (aftcastle, the “main cabin”): 317 square feet. Overhead clearance 6'
2” forward, and 6’ 7” aft
The tiller flat: 82 square feet. Overhead clearance 2' 6”, 205 cubic feet
The lower deck: 1030 square feet. Overhead clearance: amidships 6' 1”. At sides 5' 8”
Storage space: 6150 cubic feet (200 toneladas, matches San Salvador's rating). Tonelada
(pronounced tun-eh-lada) equals 30 cubic feet
The bilges: Effective length 45'. Overhead clearance: 3' to keelson. Effective storage
space: 1286 cubic feet (31 toneladas)
Water occupies 7 ½ gallons per cubic foot, so the horses are drinking 2 cubic feet of
water per day, (240 cu.ft. per horse for 120 days). The Spanish were very horse oriented
and no Spanish horseman would allow his horse to be kept in a stall less than 8 by 8 feet
as the horses need to be able to lie down to avoid colic, twisted gut, ileus. The stall will
take up 384 cubic feet. Grain for 120 days occupies 120 cubic feet. Total: 404 cubic feet.
The lowerdeck is the only feasible place to put the horses. It contains 6150 cubic feet.
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Two horse stalls at 384 cu.ft.each = 768 cubic feet minus 240 days of grain for 2 horses =
1008 cubic feet which is 16% of the lowerdeck storage space.
Dry food ration: 31.75 oz./human/day x 100 humans = 198 pounds/day. Here we are
combining beans, salt meat, and hardtack, but the average appears to be about 15
pounds/cubic foot. About 13 cubic feet/day x 120 days =1550 cubic feet. 1008 cubic feet
for horses plus 1550 cubic feet for dry food = 2558 cubic feet of storage, 42% of the 6150
cubic feet available lowerdeck space.
The bilge contains 1286 cubic feet. The 100 humans and two horses will drink 10.7 cubic
feet of water per day. 1286 divided by 10.7 = enough liquid for 120 days. Put all the
ship's water and wine in the bilges. Humans are rationed one liter of wine & one liter of
water/day. One gallon equals roughly 4 liters; 7.5 gallons of liquid (water & wine) = 15
humans divided into 100 souls embarked = 6.7 cubic feet to provide for 100 souls/day.
One hundred embarked humans need 6.7 cubic feet of liquid per day. Each horse needs 2
cubic feet of water each day. The humans and two horses will drink 10.7 cubic feet of
water per day; 1286 divided by 10.7 = enough liquid for 120 days (402 cu.ft.of wine, 882
cu.ft. of water), assuming there is no leakage, and no space for access so its like getting
olives out of a bottle; as you finish off the contents of one barrel you have to remove the
barrel from the bilge, at least until you have enough space to maneuver the barrels.
2. A Sailor’s Life:
When do you wake up? When the paje (page or ship’s boy) at the sandglass chants the
“Buenas Dias” prayer, basically just before sunrise.
What meals do you eat during the day? Breakfast, lunch, dinner
When do you eat these meals? Sunrise, noon, sunset
Where do you obtain water? From barrels in the hold.
Where is food prepared? On the fogon; the brick cookstove located aft, under the
sterncastle (alcazar). It was available on a first come first served basis, during daylight
hours. The stove would not be lit during rough weather.
Where is food served? On wood trenchers while seated on a cloth spread on the deck.
Who prepares your food? One of the ship’s pajes. Sometimes there is an actual cook.
Cooks were generally old sailors no longer able to carry out the duties of a sailor. It was
considered a demeaning job and a deadly insult was, “Your beard smells of fogon
smoke.”
On what is your food served? Wood trenchers
On what do you eat your meals? A tablecloth on the deck
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What did you eat for breakfast? 7 ounces of galeta (ships’ biscuit/hardtack), 2 ½ oz.
(70 grams) of menestra (horsebeans and garbanzos), 2 ½ oz. (70 grams) of cazon (salt
fish, usually dogshark) or 3 ½ oz. (100 grams) of salt pork
What did you eat for lunch? The same as breakfast, with maybe some rice added
What did you eat for dinner? The same as lunch but not as much
What is your favorite alcoholic drink? Wine (Rum won’t be invented for another
hundred years)
What is your favorite non-alcoholic drink? Water (preferably fresh)
Where do you usually eat your meals? On deck
What are your usual foods? galeta, menestra, and salt fish
What are your favorite foods? Fresh water, onions, soft bread
What foods are your special treats? Fresh food of any kind, at-sea fresh fish caught by
the crew, two ounces of cheese on Sundays and Tuesdays
3. Cabrillo’s Crews:
The following are estimates of the crew make-up of Juan Rodriguez Cabrillo’s three
ships in 1542. These are based on the Reglamento of 1522 regarding complement
requirements stipulated by the Crown for ships in Nueva España and the Carrera de las
Indias. These are also based on data and parameters established by Harry Kelsey in his
book Juan Rodriguez Cabrillo.
San Salvador (also known as the Juan Rodriguez or the Capitana)
A proto-galleon, estimate approximately 100 souls embarked.
Crew
Capitan
Maestre (Sailing Master)
Piloto (Pilot or Navigator)
Contramaestre (Boatswain)
Guardian (Boatswain’s Mate)
Cirujano/barbero (Surgeon/Barber)
Despensero (Supply Officer)
Tonelero (Cooper)
Calafate (Caulker)
Carpintero (Carpenter)

Supernumeraries
Procurador (Royal agent/ a lawyer)
Escribero del Procurador
Chronista (Chronicler)
Sacerdote (Priest)
Fray (Fraile, a Lay Brother)
About 25 Soldados (Soldiers)
About 24 Esclavos (Slaves) (Black &
Indian)
Escafandrista (diver, usually Indian slave)
Possibly some gentlemen & merchants
The presence of Llovidos (female
stowaways) cannot be verified.

Escribero (Scribe, a secretary)
Escribiente (Scrivener, record keeper)
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15 Marineros (Seamen) (one would be a
qualified Lombardero or gunner)
8 Grumetes (Apprentice Seamen)
3 Pajes (Pages, ship’s boys)
38 crew

55 supernumeraries (not including
gentlemen, merchants, servants and
Llovidos)

Total of 93
Authorized
Ordnance:

4 bombardetas (large iron cannons) with 36 balls each (144 balls)
16 bercos (swivels) with 72 balls each (1142 balls)
8 arquebuz (muskets) with lead and mold
2 hundredweight of gunpowder
10 ballestas (crossbows) with a total of 96 quarrels
48 jabalinas (javelins)
8 quarter pikes
20 rodelos (bucklers)

La Victoria (named after Santa Maria de la Victoria, the seaman’s shrine in the
Triana district of Seville). She was also occasionally known as Figuero, Alvar Nunez,
Anton Hernandez, and Santa Maria de Buena Esperanza, the patron saint of sailors).
She was a nao gruesa, although she’s sometimes referred to as a carrack. Estimate
50 to 60 souls embarked.
Crew
Capitan
Maestre (Sailing Master)
Piloto (Pilot or Navigator)

Supernumeraries
About 12 Soldados (soldiers)
About 12 Esclavos (slaves) (Black &
Indian)
Escafandrista (diver, usually an Indian
slave)
Sacerdote (Priest) ?

Contramaestre (Boatswain)
Despensero (Supply Officer)
Tonelero (Cooper)
Calafate (Caulker)
Carpintero (Carpenter)
12 Marineros (Seamen) (one would be a
qualified Lombardero or gunner)
6 Grumetes (Apprentice Seamen)
3 Pajes (Pages, ship’s boys)
Total 55
Authorized Ordnance:
12 bercos (72 balls each)
5 arquebuz (muskets)
8 ballestas (crossbows)
40 jabalinas (javelins)
5 quarter pikes
16 rodelos (bucklers)
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San Miguel
She was probably a bergantina, fragata, or chalupa
Crew
Maestre (Sailing Master)
Piloto (Pilot or Navigator)
5 Marineros (Seamen)
3 Grumetes (Apprentice Seamen)
1 Paje (Page, ship’s boy)
11 crew
Total 21

Authorized
Ordnance:

Superumeraries
About 10 oarsmen. These would be
Esclavos (Slaves, Black or Indian) and/or
sailors undergoing punishment

10 superumeraries

Bergantinas carried a Lombard (cannon in the bow)
6 bercos (swivels) 72 balls each. 432 balls.
2 arquebuz (muskets)
4 ballestas (crossbows)
18 jabalinas (javelins)
2 quarter pikes
7 rodelos (bucklers)

Bombardeta: large, iron, banded, breech loading cannon.
Tube length c. 6.9 ft. (82.89 inches), bore diameter 3 9/16 inches average.
Solid shot, weight: 5-5 ½ pounds.
4. The Food Issued To Each Man Each Day Of The Voyage:
Breakfast served at sunrise and consists of:
7 ounces of galeta (ships’ biscuit/hardtack),
2 ½ oz. (70 grams) of menestra (horsebeans and garbanzos),
2 ½ oz. (70 grams) of cazon (salt fish, usually dogshark) or 3 ½ oz.(100 grams) of
salt pork.
Lunch is the meal at noon:
7 ounces of galeta (ships’ biscuit/hardtack),
2 ½ oz. (70 grams) of menestra (horsebeans and garbanzos),
2 ½ oz.(70 grams) of cazon (salt fish, usually dogshark) or 3 ½ oz.(100 grams) of
salt pork.
Rice may be substituted for menestra.
Dinner is served at sunset:
3.5 ounces of galeta (ships ‘biscuit/hardtack) from brown flour,
1 ¼ oz. (35 grams) of menestra,
1 ¼ oz. (35 grams) of cazon (salt fish) or 1 ¾ oz. (50 grams) of salt meat.
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One liter of wine and one liter of water is issued each day.
As a special treat, the captain could authorize two ounces of cheese issued every Sunday
and Tuesday.
Water for cooking and washing is available self-serve by the bucket load alongside the
ship.
As the Pacific Ocean was thought to be less than a thousand leagues wide (2200 miles),
they expected a short, easy trip to China. They did not think scurvy would be a problem
as they would be following the coast all the way allowing the crew to forage periodically
for lemon grass, wild onions and other fresh vegetables and fruit during shore excursions
for fresh water. For those with no stomach for lemon grass and wild onions, bottled
sauerkraut was available but had to be purchased by the individual.
Galleta or ships’ biscuit (known in modern times as hardtack) was the staple. The word
biscuit comes from the Latin bis (twice), and coctus (cooked). The name refers to the fact
that it was unleavened bread subjected to a double process in cooking to render it
virtually indestructible. In essence it was made of wallpaper glue: flour, salt and water.
The most common way of eating it was to soak it in water or wine to soften it. Frequently
it would be cooked as a stew with the salt fish/meat and beans. If you had salt pork to fry,
the biscuit could be softened by pouring the liquid fat over it.
The salt meat was usually dogshark, although saltpork was sometimes substituted for it
two or three days per week. In the Atlantic cod or sardines added some variety to the salt
fish, but these were not available in the Pacific. It all depended on how good at
negotiating the ship’s supply purchases the despensero (ship’s supply officer) was (and
how much of the ship’s budget he quietly pocketed for himself).
Fresh food, especially chickens, pigs, goats and sometimes even cattle, would be
embarked for slaughter during the voyage, but these took up valuable cargo space and
needed food themselves. Onions were the most prized vegetables.
Officers and passengers could supplement the onboard fare with purchases of preserved
food of their own. This frequently took the form of sauerkraut and dried fruit. Quince,
figs and raisins were the most popular fruits. These items not only added variety but also
to some degree staved off scurvy. The anti-scorbutic effects of citrus juice had not been
discovered, but the Spanish did know that lemon grass, onions, and sauerkraut did slow
the advance of scurvy.
The crew frequently supplemented their preserved diet by catching fresh fish.
All in all, the daily ration provided adequate nutrition, bulk and between 3500-4200
calories per person per day. As long as the ration was fully issued it was adequate for the
work being done. Proteins made up about 13 percent of the ration, which is within the
levels recommended by the World Health Organization for a balanced diet. The main
food deficiency was the vitamins provided by fresh fruit and vegetables. In the Atlantic
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scurvy was not a serious problem. Scurvy takes approximately six weeks to develop and
landfalls, even crossing the Atlantic, rarely exceeded 30 days. In the vast distances of the
Pacific scurvy became a real killer, which could decimate crews and on occasion wipe
out an entire crew. The problem was not solved until the 1700s.
Surprisingly, the real deficiency in the menu above was water. One liter of water was
totally inadequate for an adult male, and the wine supplement did not help. An average
man eating 3500 calories needs two to three liters of water, especially working hard in
tropic climes where a man can sweat a liter in an hour. This was not helped by eating
food with a high salt content. The problem with water is that it takes up valuable storage
space in a small ship. By cutting back on the water storage, ship masters could increase
cargo capacity. Thus, the sailor was not so much continuously hungry as he was
continuously thirsty.
Any delays in a voyage, such as calms, storms or contrary winds, could quickly put the
crew on half rations of both food and water. Then there was always the problem of
barrels leaking and food being rotten when purchased, going rotten or being eaten by
vermin. Although a nice tasty vermin could replace salt meat with fresh, it was limited in
quantity and full of bones.
So, welcome aboard, enjoy the voyage, and buen provecho!
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5. Hidalgo:
An Hidalgo was a member of the Spanish, non-titled, nobility. They were exempt from
paying taxes, but did not necessarily own real property. They were the lower ranking
gentry. They were “gentlemen” soldiers.
The hidalguia had its origins in the professional fighting men of the Reconquista, the
wars driving the Moslem Moors out of the Iberian Peninsula. These men became known
as Hidalgos in the 12th century, and the term referred to any man of sufficient means to
provide himself with armor and horse. One of the key points of being an Hidalgo was to
consider manual labor as contrary to his honor. Peasants need not apply.
There were three types of Hidalgo: Hidalgo de Sangre, Solariego, or Bragueta.
The Hidalgo de Sangre (by virtue of blood lineage) were men whose family had been
Hidalgos for so long they could not say how or when they obtained that status.
The Hidalgo de Solariego (ancestral) merely had to verify that all four of their
grandparents were Hidalgos.
The Hidalgo de Bragueta (“fly”) were a sub class of Hidalgo, being men who were
entered on the Padrone List because they had produced seven adult sons in legal
matrimony all of whom were trained fighting men. Or, in rare cases, the crown could
order a man’s name entered on the Padrone of Hidalgos as a recognition of exceptionally
meritorious service. The sons of an Hidalgo de Bragueta did not inherit the title.
As surnames evolved in the first centuries of the second millennium, hidalgos adopted the
use of the particle de in their surnames in order to distinguish what was still a true
patronymic through the addition of their place or city of origin. It is the same as the
German von, both of which mean “of”. Thus the legendary El Cid combined his
patronymic Diaz “son of Diego” with his family’s hometown: Vivar, to become Rodrigo
Diaz de Vivar. Bernal Diaz del Castillo is another example.
By the early 19th century the Hidalgo as a social class had entirely disappeared.
An Hidalgo was not necessarily a landowner. He was considered to be a man who owed
loyalty and service to the Crown. As such he had to maintain weapons and armor and to
be on call for service as needed. A horseman was expected to also maintain his horse.
An Hidalgo was also expected, by law, to maintain a “Casa Poblada”. This physical
structure was supposed to contain his “mucha familia”, the bigger the more prestige a
man commanded. The Casa Poblada was to provide food, clothing and shelter for not
only the Hidalgo’s extended family, but for servants, distantly related individuals, friends
who had fallen on hard times, children born by Indian wives as well as Spanish wives,
poor relatives, impoverished gentlemen, military aides, maiden ladies (either orphans, or
children of other comrades), protégés, friends, Indian servants, and slaves. When the
oldest son married, his wife and children were expected to live at home and he would
some day inherit the Casa Poblada with all its prestige and responsibilities.
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6. Were There Horses On Juan Rodriguez Cabrillo’s Expedition In 1542?
In an exhibit at the Park we show a horse embarked in the San Salvador. This element
was incorporated based on one document written 18 years after the fact.
We cannot prove their presence on the expedition, even though there is no mention of
horses in any of the records of the voyage. This can be excused by the fact we have none
of the original logs, journals or other records from the voyage itself. The best we have is
a second-hand transcription of notes compiled by Urdanetta from JRC's Relacion, two
reports by unknown authors (possibly Fray Julian de Lescanso, and Lazarro de
Cardenas), and the reports prepared by the two pilots of the expedition (Ferrer and
Barredo). The “journal” prepared by Juan Leon exists also in only a second-hand
transcription. All surviving materials show traces of errors, and multiple and often
contradictory sources. But none of them mention horses. The transcription of Juan Leon's
report is in Patronato 20 in the Archive of the Indies. Depositions are in Justicia 290. Bits
and pieces show up in various documents as late as 1559 as part of the petition of Juan
Rodriquez Cabrillo (JRC's son) to the crown for recognition and restitution of the
services of his father. It is this petition, in 1560, that provides the only reference to
horses, it is in Justicia 290 Fol.45. Kelsey quotes it on page 112. It should be remembered
that JRC's son was only six when his father sailed. He probably would not have been put
at risk in the brutally unhealthy climate in Iztapa and probably never saw the ship or its
lading. He might have seen family records, but in all likelihood he was “padding the bill”
in his petition to the Crown. Such padding was a common tactic of petitioners for crown
favors, since the Crown would invariably cut the amount requested drastically, if they
honored the petition at all.
Kelsey notes that the San Salvador could accommodate 10 horses. This is true if they are
the only cargo, such as on the voyage to Peru when San Salvador and La Victoria
disappeared. However, on a years long voyage of exploration, seeking trade, they could
not lose that much cargo and supply space. The rule of thumb here is: every horse with
it's stall and feed uses up 8% of the lower-deck storage space plus 4% of the water stored
in the bilge. The math to arrive at these figures is listed below and is based on figures
derived from Doug Scott, the marine architect of the San Salvador Project, and the known
needs of a horse in such transport. The normal load for a ship transporting horses across
the Atlantic, a voyage of five weeks landfall to landfall and two months total, was two or
three horses. The mortality rate on horses in this relatively short, easy voyage was 50%.
Columbus' second expedition in 1493, to establish the settlement of La Isabella with 1200
settlers, had only 20 horses. There were a total of 17 ships, which works out to 1.178
horses per ship.
There could be no guarantee that they could get the horses ashore often enough for proper
exercise and fresh air. The Spanish were very horse-oriented and no Spanish horseman
would allow his horse to be kept in a stall less than 8 by 8 feet. The bigger problem of the
stall was that the overhead on the lower deck was 6' 1” over the keel and only 5' 7” at
side of the hull. This gave a horse no room to toss its head, as they do reflexively. In such
a move the first thing to hit the overhead was the horse's poll, the soft spot between the
ears where the spine meets the skull. A short hard hit to the poll can be fatal. This is why
horsemen for centuries have gone to great lengths to protect this spot.
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They would have had to carry an incredible amount of grain, preferably oats, to which
they would have to be accustomed after grazing in the highlands, and they would have to
bulk up before sailing. A horse needs 12-20 pounds of grain, roughly a cubic foot, a day
and an all grain diet leads to diarrhea. A horse in a static situation needs to be fed every
two hours to keep the bowels moving. They would not take hay as it molds too easily.
When the grain ran out, could they acclimate back to whatever graze might have been
available? They would need 12-15 gallons of water per day. That equals the daily water
ration of 28 men in a 16th century Spanish ship, and fully one quarter of all the humans in
San Salvador. How would the crew feel about that?
A sling would have to be loose, to stabilize the horse in rough weather, but the sling must
not be weight supporting as the hooves need to be weight bearing to keep blood
circulating. A stall-bound horse after two months will need three to four weeks to get
back in running condition.
September 6, 2011 telephone call with Harry Kelsey, author of Juan Rodriguez
Cabrillo:
He stated he did not believe JRC had any horses on the China expedition. He has read the
original Justicia of Salazar's 1547 deposition in the Archive of the Indies in Seville. It
refers to the transport of horses for Alvarado's 1541 expedition to the Mixton Rebellion
in Jalisco, not the expedition to China. This was a much shorter voyage with a definite
tactical objective. He noted that the petition of JRC's son was for recognition and
restitution of all of JRC's service, not just the China expedition. He had, after all, lost a
couple of ships in the bargain when Alvarado took the first San Salvador to Peru. Mr.
Kelsey expressed his regret that he did not make that clear in his definitive work. He is
sending me a copy of the Justicia.
Therefore, it is my firm conviction, and I use this in my interpretative activities, despite
what I feel is an inaccurate depiction in the Park display, that there were no horses on the
Cabrillo expedition.
The difficulty and risks to horses on such an expedition would not be worth it.
7. Status Symbols In 1542:
It has been said that history is the study of the psychology of society. This is why
Cabrillo National Monument concentrates on concepts and understanding. We have
found the best way to approach these is the human touch – people.
One important element of society is status and its expression. One of the most common
status symbols is clothing and adornment. The individual with a big SUV isn’t driving it
as much as he is wearing it. It is more than just a tool to get from point A to point B, the
driver is deeply involved in the vehicle, and he is involved in it on a variety of social
levels. Status symbols change. The analogy of comparing a 2007 SUV with a 1540s horse
is not accurate; the 1540 status symbol par excellence was social position, of which the
ultimate public expressions were pearls and spices. In a frontier environment such as
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Guatemala in 1542, many of the trappings of status (fancy home, furniture, art, china,
glassware, silver etc.) were impossible to come by, but everybody still needed clothes.
Clothes became the status symbol.
During our 1542 Living History presentations, we carry involvement right into the
audience by asking volunteers to actually try on the clothing worn 450 years ago. While
both men and women try the armor, the ultimate expression of status belonged in the
realm of the women who held the society together while the men were still out trying to
learn about it and control it. So in addition to armor, we have complete female outfits for
lady volunteers from the audience so they can experience it for themselves and involve
the audience as well. This is something virtual reality can’t achieve.
Just as jeans and t-shirts are the status clothes of today’s youth, the clothes our audience
members demonstrate were the status symbols for a woman of New Spain in the 16th
century. When a girl reached her eighth birthday in the Spanish culture, she was given a
new outfit of clothes similar to her mother’s dresses, and would be expected to dress as a
woman for the rest of her life. Since she would probably be married by age 14 or 15,
eight was a reasonable age for her to start learning to be a proper Spanish lady.
Both men and women wore identical underclothes in this period. It was a single garment
– the camisa. Basically an oversized white nightgown, the woman’s was ankle-length,
whereas the man’s was about knee length. The camisa indeed served as a nightgown for
both men and women, and provided a sweat and body oil barrier under clothing to protect
the more expensive elements of a wardrobe. The large billowing sleeves closed with
drawstrings, as well as the neckline, making it adjustable for seasons or occasions. In the
home, a woman would seldom wear anything but her camisa, perhaps adding another
garment only for warmth or messy work.
In the tightly controlled confines of Inquisition-era Spain, a woman would never think of
leaving her house without being fully dressed. The only exception was the washing of
clothes in a river, when all males were banished from the area. The first item of formal
clothing to be put on was a great source of pride to the Spanish, as it was their invention;
an invention that we still see today in bridal dresses – the hoop skirt. Properly called a
verdugado, it gave skirts a smooth cone shape, and was wildly adopted all over Europe
within years of its appearance in Spain. Reed or cane provided the rings of support. In
England it became the farthingale, and in America the crinoline hoop skirt – worn here
until 1870. But it survives yet as an elegant addition in bridal dresses.
Usually the next garment was a petticoat or fustan of quilted cotton, again dependent on
weather and the exact style of the dress. One of the most favored and cheapest forms of
armor for the Spanish was the escuapiel, a vest or jacket of light canvas quilted with raw
cotton, which was surprisingly effective as protection. The women in this society
routinely made escuapiels, as they were experienced quilters. The quilted petticoat was
thus a cheap garment for a woman’s wardrobe.
Historians have yet to agree on how much the next item of dress was used in the 16th
century. In Spain it was the caderas postizas, or false hips; in England, it earned the
rather common name of bumroll. Any way you look at it, it is rather like a long cloth
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sausage tied just below the waist. To understand this aspect of 16th century fashion, we
really need look no further than today’s extreme emphasis on the bust – even to the point
of women altering their body with surgery to match the fashion. In 1542, one of the most
desirable and sexy aspects of a woman’s appearance was her hips, the more the better. To
the man of Spain, a woman’s ability to produce many children and survive repeated
childbirth was arguably the most precious and attractive aspect of her sex, and therefore
visibly touted in styles of clothing. So sprang the various methods of emphasizing the
size of the pelvis with clothing. The caderas postizas had several other benefits in its
wearing: it provided a perfect shelf to carry a baby on the hip, as well as distributing the
weight of petticoats and skirts more evenly. After well-developed hips the most crucial
element of feminine beauty was healthy white teeth. Healthy teeth proved the probability
of the woman’s success as a mother, as it meant she had been well-fed and had strong
bones – again a plus for childbearing.
The next layer added to the ensemble would be the underskirt or zagalejo. This might be
simply a panel on the front of the petticoat area, a full skirt with better material on the
front area, or a full skirt of identical fabric. This was intended to only show in the front
between the intentional gap of the overskirt (falda), which was put on next. Rather like a
theatre curtain drawn slightly back, the overskirt was often of contrasting material that
purposely exposed the underskirt as a front panel.
The body is finished with the addition of the cuerpo, or bodice, above the waist. The 16th
century equivalent of the t-shirt or blouse, the cuerpo also incorporated support for the
bust, as no such separate undergarment yet existed. To accomplish this, bodices were
made with boning or stays – a vertical stiffening of the garment with reed, cane or
possibly whale baleen to produce a smooth straight bodice front as well as uplift for the
bust. The cuerpo signaled one of the most fundamental status signs for a woman – how it
was laced. By wearing a back-lacing bodice, a lady was signaling to one and all that she
did not dress herself; in fact it was impossible to do so. It told everyone that she was able
to afford a servant to help her dress and undress. A front-lacing bodice told society that a
woman was so poor that out of necessity, she must dress herself.
The cuerpo sleeves could be styled and fashioned in a number of ways. They might be
fully sewn into the body of the bodice with an open underseam to allow them to be tied
back in hot weather. Sleeves were also popularly tied onto the bodice around the armhole,
with colorful ties called points. This would allow switching to a different pair of sleeves
at will, and complete removal allowed relief in the heat.
In this most Catholic country, no proper Spanish woman would ever be seen in public
without her head covered. A wide variety of styles were used, and it appears that many of
the headwear fashions were used in many European countries, regardless of their origin.
In the early 1500s, the French Hood, worn by Catherine of Aragon when she went to
England to marry Prince Arthur and later his brother, Henry VIII, was exceedingly
popular, as was the English Gabled Hood. Both hats had many variants and survived for
many years in various forms.
Our audience volunteer models help us demonstrate the ensemble described above.
Through the process of putting each item on in turn she not only shows how Spanish
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colonial women dressed but also gives each member of the audience a human touch with
the past. She makes the past come alive. Grace and dignity seem to become natural in a
style far more elegant than halter and muffin top Levis. The volunteer also helps
demonstrate the sumptuary laws that dictated what each class of person in Spanish
society was allowed to wear. Metal fibers in cloth, decorations, trim, jewels, and pearls
were all carefully restricted to higher classes to protect their status and standing in
society. Our girl’s dress is that of a lesser noble child as shown by its gold metallic trim
on the bodice, underskirt and gabled hood. It’s rich fabrics of heavy velvet and brocade
also signal her standing to the audience. By comparison, the presenters and another
volunteer are clothed in middle class attire.
We have had a number of young people participate in these demonstrations of status, and
the experience has sparked inspiration in many of them to learn more about Spanish
history, clothing, or their own heritage. The feelings, inspiration, and connection
experienced may propel them on to a career in clothing history, theatre costuming,
teaching, history, sociology, archaeology, drama or an endless list of possibilities.
Involvement has demonstrated that doing is often more interesting than watching. It is the
spice of life and a pearl beyond value.
8. Facts Of Life For Women:
Fact #1 There are lots of things here that can kill you, and childbirth is #1 on the list for
women. A man plans to sire between 10 and 14 children, but it may take three wives to
do it. However, if he lives to age 35 he will probably have seen 75% of his children die.
Likewise, if you live to be 40 you too will most likely have seen three fourths of your
children die, probably outlived two husbands, and be working on a third.
Fact #2 This is not a society that can tolerate bachelors, male or female. Fifty years from
now the makeup of the society will be such that single women will be commonplace,
especially among the lower classes. But for right now you will be married. Young men
who are still establishing themselves should not marry, but as a female over 13 you will
be married. You need grown children to support you in your old age. Your husband will
be at least seven years older than you.
Fact #3 Santiago, even though it is the provincial capitol of Guatemala, is only 15 years
old. It is still the Spanish colonial version of an Old West Boom Town (think Tombstone,
Deadwood or Bodie). Although it is arranged around a central plaza, has a stone church, a
stone Cabildo (City Hall), and a stone Palacio del Adelantado, the church is the only
multi-story building in town. Most buildings are adobe with thatch roofs. Conversion to
stone and tile buildings is moving ahead but is not the norm. What this means to you as a
woman is there is no social safety net except the Poblado. There is no convent, no
beaterios, no orphanage, no casa de recogidor; in other words, there is no place you can
turn to for safety and support. There is exactly one convent in all of Central America and
it was established only two years ago for 24 women in Mexico City. If you are not part of
a Poblado you are a streetwalking prostitute riddled with VD and/or begging on the street
corners.
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Fact #4 Like virtually everywhere else on earth in 1542, this is a slave owning society. In
a pre-industrial age, the labor of slaves is an operational necessity. The few black slaves
are prisoners of war from North Africa; the bulk of slaves here are Mayan prisoners of
war. Remember that although the conquest of Guatemala was officially completed five
years ago there are still active Mayan cities holding out in the mountains to the east, and
raids and counter-raids are never ending. Do not impose 21st century values. You truly
believe the Mayans deserve to be slaves because their refusal to accept Jesus Christ as
Lord and Saviour means they are obviously minions of the Devil. This does not mean you
can’t care about them and treat them kindly (if firmly) as shown by your bringing them
salvation through Our Lord. For most Poblados the ratio is one female house slave for
every three male field slaves.
Fact #5 This is a Roman Catholic society. There is no other true religion. Any other
religion’s adherents are at best decent but woefully misguided people, and at worst fullblown followers of Satan. Heresy is a real threat to humankind. We are doing God’s
manifest will. This is demonstrated by the fact that in the very year Their Catholic
Majesties King Ferdinand and Queen Isabella completed the Reconquista, 1492, God
revealed his next duty for his Catholic people by having Columbus discover the New
World. A world languishing in the total darkness of the Devil: paganism, idolatry, human
sacrifice, and cannibalism.
9. Clothing Of An Average Woman In Spanish Colonial New World 1530-40:
Basics:
Camisa
Fustan
Falda
Cuerpo
Velo
Abarca
Sandalia
Alpargata

Chemise
Petticoat - normally two
unless worn with bumroll
and farthingale.
Skirt
Bodice
Headcloth
Sandal of leather
Sandal of rope
Sandal of yucca or hemp

If a lady could afford it she would add:
Vertugado
Hoops/farthingale
Caderas Postizas
Bumroll
Zagalejo or Faldrilla
Underskirt with decorative
front panel.
Mangas
Sleeves
Calcetas
Stockings
Cintura
Belt
Faltriquera
Pouch
Zapatas
Slippers, high-heel shoes,
platform shoes,
leather boots, wood shoes
Mantua
Cloak
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Monjil
Joyas
Ropa
Delantal

Cloak with sleeves
Jewelry
work dress
apron

Lace was not really available. Trims were not really very common, but embroidery was.
Popular (and available) colors were: Spanish gold, Spanish red, Forest green, Pea green,
Dark blue, Mulberry, Brown. Black would not become a popular color until later, in the
reign of Felipe II.
Spanish women, even natives and colonials, always dressed properly. They did not “go
native”. It was considered better to wear worn clothing of your class than to dress below
your class. A woman would go into debt in order to dress her class. Worn clothing would
be given as gifts to women of lower classes.
Camisa: gathered at the neck or squared, with embroidery around edge at the neck.
The arm set of the sleeve must be pleated; the wrist cuff would have a ruff trim like a
man’s with ties, plus embroidery matching collar. The bottom ten inches of a woman’s
chemise would likewise be embroidered in linen white or Spanish period colors. The
embroidery could be anything from sturdy to fine, depending on the woman’s status.
Fustan: normally plain, with solid color hem band matching the bodice. Waist with
pleated skirt, drawstring or hook and eye is appropriate. Linen, wool or linsey-wool.
Quilted version is worn in winter for warmth. If trim is added it should be in wide stripes
horizontal to the hem or follow the lines of the bodice. Wide five-inch ribbon on bottom
folded over the hem edge to protect the skirt edge from wear and tear and dirt, of value
for resale or letting down skirt.
Falda: skirt, gathered at waist with drawstring or tie. Usually open in front to show
Petticoat or Underskirt.
Cuerpo: Spanish style i.e.: squared neck with point in front at waist. Fits over the
petticoat waistbands. Back lacing only acceptable style for a woman with any pretension
to style and class. Back lacing showed you could afford to have help getting dressed.
Lower class women (really lower) would have to use front lacing. NO “spring” or gaps.
Boning is a MUST. At this time tabs were not widely used. If used they would go under
the petticoats to keep the skirts in place. Linen, wool, linsey-wool. Trim could be
embroidery, grosgrain ribbon or Gimp. NO gold trims.
Verdugado: hoop skirt. Usually worn only when out and about (church, market, fiesta,
visiting) or entertaining.
Caderas Postizas: bum roll. Worn even when working (note the grape pickers in the 16th
century Flemish “Book of Hours”)
Zagalejo or Faldrilla: underskirt. Sometimes called an over petticoat. Same as Fustan
only with a panel or decorative stripes following the line of the bodice down the front to
be seen through the front gap of the skirt.
Mangas: tie on to the “eyes” hidden under the armhole area. Sleeves did not have to
match the bodice or outfit, as a common gift among women were pairs of sleeves.
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Sleeves would be worn even in hot weather as a symbol of status. Linen, wool, or linseywool.
Velo: head cloth, white or period Spanish colors. Square 54” in sheer scrim or cotton,
tied, use different color braid to trim or accent. Embroidered on corners and edges was
popular.
Mantua or Manto: circle cloak of wool or linsey-wool with hood (with pointed tassel).
Monjil: a cloak with sleeves.
Ropa: loose smock skirt, about knee length with large arm and neck openings, belted at
the waist. Worn over regular clothes when doing messy work.
Delantal: full length over head, no sides. White or natural color. Heavy-duty knubby
linen or canvas. Protects clothes from work soiling and fire damage.
Zapatas: footgear: Slippers, clogs, high heel shoes, platform shoes, leather boots like a
Wellington. Wood for rainy, muddy conditions.
Abarca: Sandal of leather
Sandalia: Sandal of rope
Alpargata: Sandal of yucca or hemp
Calcetas: stockings. Knee high, plain although they could be embroidered.
Cintura: belt. Of leather with period buckle. May have various things hung from it such
as a pouch, sheath work/eating knife, sewing kit/needle case, scissors, etc.
Faltriquera: pouch
Joyas: most women had earrings, frequently hoops, but a wide variety of period styles.
Crucifixes on a ribbon or chain were popular. Rings were very expensive and thus only
the well to do or wealthy would have them, and stones would not be faceted. A woman
could wear up to eight rings at a time if she could afford them. There were no diamonds,
although crystal was popular. The most sought after, and prized, gem was the pearl.
10. “Llovedo”:
The word is an ancient one, possibly derived from the old word iluveda “raindrop”.
Whatever the derivation, among Marinaros, the word meant a female member of the crew
of a ship, usually a stowaway. Women such as paying passengers and their female
servants were not llovedos.
The woman was either the wife or widow of one of the crew who served to be with her
husband or because he was dead and she had to earn her keep by doing his job. This was
particularly the case where llovedos (female stowaways) were encountered. Younger
men, facing a long voyage, and lacking the wherewithal to provide support for her to stay
behind, would sometimes sneak their wives aboard. To be a stowaway, especially as a
woman, was most emphatically against the law. When the ship was about a week’s sail
into the voyage the man would present his wife to the captain. The captain would hit the
overhead, rant and rave and make stern comments about what would happen to them
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when they returned. Then, having protected himself (CYA) against crown law, the
captain, not wishing to lose a week’s sail to leave her behind, would allow her to stay.
But her husband was responsible for her behavior and any trouble she might cause. The
combination of one or two women, a very crowded ship, a hundred or so men, and a long
voyage was a potential disaster waiting to happen. In addition, she would be eating ship’s
supplies so she had to work to earn her bread. She might do the traditional chores of
cooking and sewing, but in a pinch llovedos hauled sail and helped man the guns.
Whether the woman provided other particular services to the crew at large, or just her
husband, would have to be worked out by the husband and his shipmates. Any way you
slice it, being a llovedo was demanding work and probably not overly glamorous.
The outfit for such a Living History character would consist of:
A cotton, ankle length, long sleeve camisa c. $75
A Skirt shortened to about four inches off the ground so she wouldn’t be tripping all over
it. c. $75
A makeshift caderas postizas (bumroll) c. $45
A sleeveless front lacing cuerpo (bodice) with half inch metal boning to strengthen the
grommets. These start at $80 and up to easily over $100 depending on sizing and details.
By Regulation, crew personnel were forbidden to wear footgear aboard ship. Rope
sandals (Sandalas) or Hemp/yucca sandals (Alpargita), were too slippery to use aboard
ship. The frequent splashing by saltwater would destroy leather shoes. However, health
and safety issues of modern feet, make footgear an operational necessity. c. $35/pair
Straw, low-crown, broad, flat brim hat or a fitted cap. Possibly a simple veil worn as a
scarf.
Crucifix and patron saint medal.
She probably would also have a utility knife, and know how to use it.
The whole “Basic” outfit, for a middle class woman would be: c. $250-$300 and could
be used in other interpretive venues such as our LH encampment and outreach programs.
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11. Santiago De Los Caballeros De Guatemala En Almolongo:
Santiago de los Caballeros de Guatemala: Santiago is the second town to be named
Santiago de los Caballeros. The first was an army base established by Pedro de Alvarado
on the Cakchiquel Indian site of Iximche in 1524. It was described as being a collection
of “shacks made of brush and straw”. In 1527 it was moved to a new site in the
Almolongo Valley. The Almolongo Santiago is the one in which our interpretive people
lived. In our time it has been in existence only 14 years. It is the Spanish colonial version
of an Old West boomtown (think Tombstone, Deadwood or Bodie). It is the era of
“personalismo”, which makes machismo look like a wimp. It is this cavalier attitude
about who is boss that will worry the Crown into establishing the most restrictive
bureaucracy in history, starting with the New Laws in 1542 and ending with the Laws of
Colonization of 1609.
Guatemala, like other parts of colonial Spanish America, was essentially a kingdom
under the personal rule of the monarch of Castile.
For the most part, the first two decades (1524-42) of Spain’s presence in Guatemala was
governed in a haphazard, personalist, and tumultuous manner. The government prior to
the first arrival of crown officers in 1542 was unstable and dominated by the Adelantado,
Pedro de Alvarado, or in his absence, his four brothers. Personal rivalries, the absence of
royal institutions, widespread violence and difficulties with the Maya continued until the
destruction of our Santiago (today’s Ciudad Vieja) in September 1541. In the 18 years
Pedro de Alvarado was officially governor he actually was in Guatemala approximately
eight years. He was physically in Santiago 1530-34, 11 months in 1536, and finally for
nine months in 1539-40. Although Alvarado tried to be a good governor, by temperament
he was not constituted to be an administrator. He went to Peru, made two trips to Spain,
and attacked Ecuador and Honduras. At the time of his death in August 1541 in the
Mixton War, his brother-in-law Francisco de la Cueva had been the interim governor for
nearly a year. With all of Alvarado’s comings and goings, between 1524 and 1541 there
were 19 changes of government. His wife Beatriz de la Cueva was appointed governor by
the Cabildo on September 9, 1541. She was killed two days later when Santiago was
destroyed. Yet despite all the decentralized authority and instability Alvarado did
establish one enduring institution, the Cabildo, the formalized town government. Any
way you look at it, Santiago was a rapidly growing and dynamic society, a crossroads
with streams of people, soldiers, and pack trains passing through.
Although Santiago is arranged around the traditional central plaza, has a stone church, a
stone city hall (where the Cabildo meets), and a stone Palacio del Adelantado, the church
is the only multi-story building in town. Most buildings are adobe or wattle and daub,
whitewashed, with wood or thatch roofs. Conversion to stone and tile buildings is moving
forward, but they are not the norm. A standard city lot 150 by 300 feet was called a solar.
This is still a frontier and there are still free Mayan cities (tinamit) to the east in the Peten
Mountains resisting Spanish intrusion. The Maya also frequently raid the Spanish
hinterland. Encomiendas and Labradores exist in areas as far away as the Panchoy Valley
in an effort to block Mayan raiders and prevent them from attacking the immediate areas
around Santiago.
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The overall objective of Spanish policy was to convert the Indians to Catholicism and
incorporate them into the society. In 1512 the Crown issued the Laws of Burgos, which
in 32 articles laid the foundation of what was, for the 16th century, a very enlightened
colonial policy. In 1542 the New Laws were promulgated which signaled the beginning
of the end of the wild frontier form of government. Four days of torrential rains,
combined with an earthquake and the collapse of the caldera of the Volcan de Agua on
September 11, 1541 destroyed our town. In February 1542 the Cabildo will vote to move
the city to a place with no volcanoes nearby. The place they select is in the Panchoy
Valley and just happens to border the Encomienda of Don Pedro de Alvarado. It is this
third city, established in Feb.1542, destroyed by earthquake in 1773, which is known
today as Antigua. The name Santiago died with Antigua, the new capital being named
prosaically Guatemala City. No trace of our Santiago survives, even as an archaeological
site. Cabrillo’s expedition sailed from Iztapa in June 1542.
The population of Santiago in 1529 was between 100 and 200 vecinos (adult male
Spanish citizens) for a total Spanish/Meztiso population of around 600. There were
approximately 600 Indian allies (predominately Tlaxcalans, some Mixtec and Zapotec).
How many slaves were in the district is open to question, but the most commonly
accepted figure is around a thousand. All the slaves were Indians except for about 15
black moors (North African prisoners of war) brought from Spain. All 15 were owned by
Don Pedro de Alvarado. In 1533 a slave cost 2 Pesos (900 Maravedis). By1543 inflation
had increased the cost to 56-60 Pesos (about 26,000 Maravedis). Much of this was the
rampant inflation that was beginning to set in. Also, this was when black slaves started to
be imported. Black slaves were a status symbol that would affect the price.
Average life expectancy at birth is around 35 to 40 years. However, this reflects a child
mortality rate of 50%. For some reason age 10 seems to be a magic point at which your
life expectancy increases by 50%. The fact still remains that only one in four births will
live to age 19. For females the most dangerous decade is their thirties. If a woman lives to
about 40 her life expectancy jumps to around 60 years. A lot of this is subject to nutrition;
the wealthier eat better and survive better. However, sanitation is non-existent in Santiago
and disease of epidemic proportions is a very real threat.
1532-34 there was an epidemic of Sarampion (measles) in Santiago.
1536 there was a famine in the Santiago area.
1545 gucumatz (Spanish name) cocoliztli (Nahuat name): an epidemic that wiped out half
the population of all races in Central America. This appears to have been pulmonary or
bubonic plague.
Literacy is restricted to the Spanish and there will be no formal education in Santiago
until 1552. Virtually all mixed bloods and slaves cannot read or write
Baptismal records don’t appear in Guatemala until 1577.
There is no formal representation of the Crown in Guatemala. There is no Audiencia
(crown officers appointed to govern). The first crown officer will arrive in 1542. The
only semblance of a governing body is the Cabildo.
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Describe your climate: Santiago is in the Highlands. In the winter it is cool at night, but
frost is rare and snow does not occur here. Even in the summer the temperatures rarely go
above 78 degrees. There is almost always a breeze of from 3 to 8 mph. The dry season is
December through March. The wet season is from June to October when it rains virtually
every day, usually in the afternoons. Mornings and nights are usually clear. We get about
200 inches of rain per year.
Commerce: Small purchases are taken care of by barter or the local medium of
exchange--the cacao bean. There is virtually no coinage in Santiago, but when a copper
Maravedi does show up it is worth about 2 ½ cacao beans. The shortage of cash means
most business is done on credit. The Notarios do a brisk business recording transactions
and witnessing transfers of debt. IOUs (Censos in Spanish) are almost a form of local
paper money; you can pay off one debt with the IOUs owed you by someone else, or use
IOUs as collateral. Virtually everyone in Santiago is in debt to someone. There are no
roads in Guatemala, just mule trails. All cargo is carried by mules or tememes (“two
legged beast of burden”). Although the only official Atlantic port-of-entry for Mexico
and Guatemala is Vera Cruz, a lot of trade is being landed at Puerto Caballo (now Puerto
Cortez, Honduras).
The port of Iztapa, where the Pacific ships are built, is due south of our Santiago. It is 51
miles by the Michatoya River, which can be navigated once it drops off the plateau in the
vicinity of Esquintla. From there it is 26 miles to Iztapa.
What sort of crops do farmers from your area raise? The soil here is very rich and
farmers raise three crops per year. Every vegetable you can think of is grown here (except
potatoes), along with the staples of corn, beans, and squash.
Describe the topography around you: Santiago lies in a valley with volcanoes on three
sides. To the west are Acatenago and Volcan de Fuego. Volcan de Fuego has always had
fire and smoke at the top, but never erupts. Hanupu to the south “erupted” with a violent
earthquake September 11, 1541 during a heavy rainstorm. The earthquake and a massive
mud slide destroyed Santiago. Hundreds of Spaniards and 600 Indios (mostly slaves)
were lost. The Tlaxcalans suffered surprisingly little loss. It is possible that the
Tlaxcalans, being originally from an area with active volcanoes, had a better
understanding of what they could do and took effective precautions.
By 1537 the area north of Santiago and the Panchoy Valley, which the Maya called the
Tezulutan (The Place of Never Ending War), was named by the Spanish the Tierra de
Guerra (the Land of War). The name recognized that the area included the Quiche,
Kakchiquel, Tsutujil, and Mam federations and the smaller city-state tribes of the
Jacaltec, Chuj, Popoluca, Xinca, Kanjobal, Ixil, Aguatec, Uspantec, Kekchi, Chol, Chorti,
Pocomam and Poconchi all constantly fighting each other for dominance and tribute, with
a tangled web of shifting alliances. The Tierra de Guerra extended to the Usumacinta
River and the Mayan heartland in the El Peten Mountains and lowlands. The El Peten is
northern Guatemala today and extending into Belize. Although nominally conquered and
at peace, the Tierra in 1541 still hosts unconquered Mayan raiders in tiny hamlets (Amag)
of less than a half dozen huts, supported by the fortified Mayan towns in the El Peten. El
Peten “mountain” is actually a large, extensively eroded limestone plateau about 700 feet
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high. Its erosion patterns make access difficult and defense easy. The lowland Peten is
characterized by rivers and lakes. All of El Peten abounds in tropical rainforests, as does
the Tierra de Guerra.
The fortified Mayan towns in El Peten are actually fortified “civic centers” known as
Tinamit. Each Tinamit contains at least one pyramid, nowhere near as grand as the classic
Mayan sites but still impressive. They also contained housing for the ruling elite warrior
priests, a ball court and the artisans. The peasant farmers are scattered all over the place
outside the town defenses. The Tinimit rely extensively on natural defensive positions on
mountaintops, steep narrow promontories, lakes or fast moving rivers. There are often
significant walls and fortifications especially protecting the entryways and vulnerable
areas. Entries are usually not capable of being attacked by horsemen. Utitlan and Iximche
in the Tierra de Guerra are good examples which Alvarado himself noted were “very
strong and not to be taken by force of arms.” The last of these Tinamit was the island city
of Nohoch in the El Peten, which was not captured until 1685. Today it is the community
of Flores in Lake Peten.
There were over a dozen different languages spoken in Santiago in the 1530s: Spanish,
Latin, Nahuat (Tlaxcalan, Mixtec & Zapotec dialects), Popoluca, Popoti, Zulumeno, Ixil,
Quiche, Kekchi, Poconchi, Chorti, Pocomam, Cakchiquel, Zutujil, and the ancient preToltec language Mam.
The conquest of the Cuchumatan Highlands to the north and west of the Tierra de Guerra
took place from 1525 to 1530. It involved seven major battles with Mayan armies
averaging about 5000 warriors each. In addition there were too many skirmishes and
ambushes to count. In every battle but one, horses (cavalry) proved to be the decisive
element. The one expedition without any cavalry support was a brutal defeat of the
Spanish force, which was virtually annihilated. Even as late as 1540 there were still a
couple of independent holdout fortified cities, “tinamit”, to be taken.
The Spanish weren’t impressed by the Cuchumatan as it was too high (up to 12,000 feet),
too rugged, and too cold to be of much use. For example, farmers in the Cuchumatan
Highlands could only raise one crop per year as opposed to the farmers in the Almolongo
Valley who could raise three crops per year. Military operations were primarily interested
in stopping the raids by the Maya and capturing slaves. The Holy Order of the
Mercedarians were the only ones interested in actually establishing a Christian foothold
in the area. They met with only limited success in our time.
Things the Mayans were raiding the Spanish for: to kill male Spaniards; to steal boy
children and women, iron goods such as machetes, knives, hatchets, needles, scissors,
cloth, blankets, mirrors, bells, and beads (especially glass rosaries). Pack trains were
prime targets as you could run off with the pack animals, eat them, and pilfer their goods
at your leisure, realizing it would take time for word to get to anyone who could chase
you. Presumably the Tememes would be more than willing to end their slavery and join
the raiders.
The above is a very brief summation of a very complex time. I have found no one source
that adequately answers all the questions. Thus this is an ongoing piece of research. If
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pressured to provide a single volume history I would probably recommend Guatemala in
the Spanish Colonial Period by Oakah L. Jones, Jr., University of Oklahoma Press, 1994.
12. Religious Santiago De Los Caballeros, Guatemala 1542:
“If we had to choose a single, irreducible idea underlying Spanish colonialism in the New
World, it would undoubtedly be the propagation of the Catholic Faith.” Adrian C. Van
Oss, Catholic Colonialism: parish history of Guatemala, 1524-182. 1986.
Despite the obvious material desires which drove the Conquistadors, the fact remains that
these men believed in their God and his Divine Mandate to a degree difficult for 21st
century people to conceive. When the holy men they relied on proved, on occasion, to
suffer human frailties, the rank and file of the population were both shocked and angered
at what they regarded as betrayal of a holy trust. On the whole, most of the religious men
in 16th century New Spain sincerely believed in their ideal and did their best to implement
it, often facing incredible danger and odds.
Before her death in 1504 Queen Isabella of Castile, a devout Catholic who took her
responsibilities as queen and Catholic very seriously, formally declared that any Indians
who accepted the Catholic faith and her dominion over them were free vassals with the
same rights as Europeans. Only those Indians that renounced God could be enslaved, as
they were obviously minions of Satan. As the Pope had established the Spanish crowns as
possessing the right and duty of Royal Patronage, she delegated vicepatronato (the civil
authority over the church’s temporal affairs) to royal agencies and officials in the
Americas. The secular clergy, from archbishops down to novices of the holy orders were
to deal only with spiritual affairs of the church. This organization was carried into
Guatemala with the invasion force in 1524.
As a point of definition, in the 16th century the church revolved around two hierarchies:
the priesthood and the holy orders, both of which answered to the pope. The priesthood
was intended to minister to the religious needs of established Christian communities.
Priests served their parish, bishops their diocese and on up the ladder. The holy orders
were congregated by men (and women in analogous orders) under a set of rules
established by various great spiritual leaders, usually saints. The rules outlined a way of
life dedicated to serving God and bringing his light to the benighted. Virtually all orders
took vows of poverty, obedience, and chastity so they would not be distracted from their
intention to serve God. The holy orders were the evangelical arm of the church. Its friars
(fray) were fully ordained as priests, able to consecrate the host and say mass.
In 1535 the only clergy in Santiago were Bishop Francisco Maroquin and Father Juan
Godinez.
Although the various religious orders had been working in Guatemala since 1529 they
did not really appear in Santiago until the mid-1530s.
The Mercedarian Order (white cassocks) established themselves in Santiago in 1536 with
four friars.

317

The Dominican Order (white cassocks) established themselves in Santiago in 1539 with
11 friars under Fray Luis Cancer.
The Franciscan Order established itself in Santiago in 1540 with six friars. The above
constituted the entire religious establishment in Santiago in 1540.
The Augustinians (black cassocks) arrived in Mexico in 1533 and in Peru in 1551, but did
not establish themselves in Guatemala until 1610.
In the 1530s there were 40 recorded Encomiendas plus the 19 Encomiendas belonging to
Pedro de Alvarado in the Santiago area, with an average non-pureblood Spanish
population of 185 each. Twenty nine percent of the Encomienda tribute went to the
clergy (the bishop and priests), and none to the religious orders. The true clergy in
Santiago during the decade did not exceed Bishop Maroquin and four priests. Don Pedro
de Alvarado (the Adelantado of Guatemala) was usually off pursuing his own interests,
thus Bishop Maroquin became Alvarado’s right-hand man. As such, the bishop had so
much power he was secretly referred to as “el Facineros” (the evil one). Only 27% of the
tribute produced by an Encomienda went to the Encomendero himself. Thus it appears
the Crown was not getting its 20%, but actually closer to 44%, although it’s possible the
officers of the Audiencia (the provincial court) only gave the Crown its 20%. (In fairness
to Bishop Maroquin, it should be noted that after Alvarado, who had made him Bishop,
was killed in 1541, he reformed himself and became a very devoted and respected
religious leader who worked tirelessly for the good of the Indians).
Officially the Crown received taxes and tribute (taxes were paid in money, tribute was
paid in goods or services). For some reason taxes and tribute were computed in Tostones;
one Toston equaling 4 Reales, a coin never available in Guatemala. The church normally
received tithes (10% of all produce or products) but somehow the pureblood Indians of
Guatemala were exempt from tithing. So the church took the value of the tithes out in
donations of work service. Often times the Encomendero was convinced to build a church
for his encomienda by making its floor the family burial plot for the local Encomendero.
Building a church was officially the legal responsibility of the Encomendero, usually
using the “work service” (free labor) of his Encomienda. He was expected to provide the
materials for the church and to provide a “donation” for the support of a priest. The
donation was two chickens or a dozen eggs per day per priest, one Fanega (1 ½ bushels)
of corn per week and “the service of a woman to grind and bake for him daily and a daily
ration of feed for the priest’s burro and a man to care for the burro if he has one.” The
priest was supposed to raise his own vegetables. It was not unknown for a son of an
Encomendero to enter the priesthood in order for him to be assigned to his father’s
encomienda as Cappelan and thus keep his salary in the family.
The religious were not to charge for baptisms, confirmations, marriages or
funerals/funeral masses, but a donation was expected. Indians had to pay to be baptized.
Later if they could not remember the name of the priest who performed the rite, they had
to pay for another baptism. They made a point of remembering the second priest’s name.
Individuals convicted of a secular misdemeanor were taken to the priest who would lock
them in the community picota (pillory and/or stocks). How long the victim would remain
immobilized in the wooden frame was entirely at the priest’s discretion, considering the
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nature of the infraction. The idea was this provided the blessing of sanctity to any
punishment. The concept was to punish the body so the soul could be cleansed. The priest
could elect to lecture the miscreant, berate him, point out the seriousness of his crime, or
just leave him alone to spend the time in contemplation of the evil he had done.
The Maya converts referred to Confradias and Hermanidads as Chac patan (literally
“work service”, i.e. free labor). A Cofradia was a lay sisterhood that cleaned the church,
sponsored at least one mass/month, and prepared the Guachival or festival of the patron
saint of the church. The Crown was committed to providing to each church a “crucifix,
paten & chalice, bell, sacramental wine and 50,000 Maravedis for the priest”. The Papal
Bull of 1508, the Universalis Ecclesiae, gave the crown of Castile, and thus Imperial
Spain, the exclusive right to grant or withhold permission to build a church in the New
World, and claim all church income to be Royal Property as Perpetual Patron in the New
World.
By 1537 the area north of Santiago and the Panchoy Valley, which the Mayan called the
Tezulutan (The Place of Never Ending War), was named by the Spanish the Tierra de
Guerra (the Land of War). The name recognized that the area included the Quiche,
Kakchiquel, Tsutujil, and Mam federations and the smaller city-state tribes of the
Jacaltec, Chuj, Popoluca, Xinca, Kanjobal, Ixil, Aguatec, Uspantec, Kekchi, Chol, Chorti,
Pocomam and Poconchi, all constantly fighting each other for dominance and tribute with
a tangled web of shifting alliances. The Tierra de Guerra extended to the Usumacinta
River and the Mayan heartland in the El Peten Mountains and lowlands. The El Peten is
northern Guatemala today. Although nominally conquered and at peace, the Tierra de
Guerra still hosted unconquered Mayan raiders in tiny hamlets (Amag) of less than a half
dozen huts, supported by the fortified Mayan towns in the El Peten.
The fortified Mayan towns in El Peten are actually fortified “civic centers” known as
Tinamit. Each Tinamit contains a small pyramid, housing for the ruling elite priest
warriors, and the artisans. The peasant farmers are scattered all over the place outside the
town defenses. The Tinamit rely extensively on natural defensive positions on
mountaintops, steep narrow promontories, lakes or fast moving rivers. Although there are
often significant walls and fortifications, these usually cover entryways and vulnerable
areas. Entries are usually not capable of being attacked by horsemen. Utitlan and Iximche
in the Tierra de Guerra are good examples which Alvarado himself noted were “very
strong, and not to be taken by force of arms”. The last of these Tinamit was the island
city of Nohoch in the El Peten, which was not captured until 1685. (Today it is the
community of Flores in Lake Peten).
The Franciscans quickly realized that friars going alone or in pairs into the Tierra de
Guerra, while putting your life in God’s hands, allowed you to approach the people who
would be put on their guard by an invading army. How many anonymous martyrs to the
Holy Faith there were is unrecorded. They learned that if they could speak the Indian
language and make a sincere convert of the Cacique, his people would readily fall into
line peacefully. The operative word here was sincere, as deserters were frequent. The
Franciscans made contact in an extensive reconnaissance of the area but it was left to the
Dominicans to establish 10 settlements (in religious terms a “doctrina of 30 families”) in
this manner. The Mercedarians were not so much an evangelizing order as they were
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dedicated to alleviating suffering and so occupied only six settlements, these being ones
neither the Franciscans nor the Dominicans wanted, because they were in such miserable
locations (too cold in the Cuchumatan Highlands which range up to 12,000 feet, or too
hot and mosquito ridden in the tropics.). The average life span of a friar in Guatemala
was 39. A friar sent to a tropic doctrina invariably measured his remaining life span in
months, not years.
The Franciscans quickly realized the way to make the Mass more amenable to the Indian
converts was by allowing them to play the music and do the dances originally performed
before the pyramid (often times the one on which the church or first chapel was built).
Many of the sincere converts did so on the basis that the Christ on the Cross was merely a
newly revealed god of the traditional pantheon that was now represented by the
appropriate saints. After all, copal incense had been burned to both the old gods and
Jesus. The religious expression was often sincere, merely using the Spanish saint names
for the old gods whose names would gradually be lost over the decades. Altars in
churches frequently took the form of miniature pyramids rather than the traditional table
shape, the crucifix usually being alongside rather than behind it. At harvest time a blood
sacrifice still has to be made in the Cuchumatan highlands, although now it is an animal.
Clay flutes are still played in the fields to keep the corn happy as it grows.
Exactly how much understanding of Christian belief the settlements really had is open to
question. For example, the Trinity was perceived, especially in art, as three distinct
individuals rather than the manifestation of a single entity. Holy Mary or Santa Maria
was spoken more as a magical incantation than with any understanding of her
significance. The personage of Mary as the mother of Christ was a totally separate issue.
The image of Santiago (Saint James, patron saint of Spain) as a horseman brandishing a
bloody sword over dark skinned moors was evidence of a cruel deity, especially for men
who had faced such horsemen in battle.
However, Christianity did offer a religion lacking the requirement for blood sacrifices
(that had already been done by Jesus in a manner understandable to the Maya), and it was
a religion that offered an infinitely more appealing afterlife. And capturing enemy
warriors to sell into slavery in Peru was more profitable than cutting their hearts out.
A dozen different languages were spoken in Santiago in the 1530s: Spanish, Nahuat
(Tlaxcalan, Mixtec, & Zapotec dialects), at least seven dialects of Mayan (including
Quiche, Kakchiquel, Kekchi, Poconchi), and the ancient original language known as
Mam.
13. Syncretism: The Amalgamation Of The Traditional Mayan Religion And
Roman Catholicism Santiago De Los Caballeros, Guatemala 1542:
“If we had to choose a single, irreducible idea underlying Spanish colonialism in the
New World, it would undoubtedly be the propagation of the Catholic Faith.” Adrian C.
Van Oss, Catholic Colonialism: parish history of Guatemala, 1524-1821.
The Guatemala Maya were referred to by their base language stock: Quiche, also called
K’iche’.
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The Maya are and were an exceedingly religious people. Everything was imbued with a
spirit force. The prime essence of their religion was the concept of an all pervasive
duality. Nothing positive can exist without an equal negative: man/woman, life/death,
dark/light, yin/yang. Even the gods had a duality. Gucumatz, the most beloved and
benevolent god, had a corresponding dark side; the epidemic plague brought by the
Spanish was called Gucumatz as it was the fulfillment of the prophecy of judgment that
would be brought by the servants of Gucumatz upon his return over the oceans to the
east. There was even a god of duality. The essential in all this was balance, equilibrium.
Without equilibrium even a good can become a negative.
For the Quiche Maya (Guatemala) the supreme god was more of an all-pervasive “Great
Spirit” who did not directly involve itself in the affairs of humans. It appears to have been
a given force and had no distinct name. If this spirit had to be named it was called HunabKu “Great but remote and impersonal Spirit”. It was the equilibrium of this force that
gods and people worked together to maintain.
To the Guatemala Mayans, Gucumatz was the sky god and a primal creator (i.e. the
Quiche version of the Aztec Quetzalcoatl). He was the bringer of wind, clouds, thunder
and storms. His temples were also observatories for monitoring the stars and celestial
events such as solstices, equinoxes, eclipses, phases of the moon, and astrology. He was
equated with the Morning Star. He had a brother, Huracan, who was the other primal
creator god. The two brothers were also called “The Hero Twins”. They had two younger
brothers, the monkey gods, who were the patrons of domestic arts and sedentary
professions. This is because they refused to move down out of the Great World Tree
when human kind was created. Apparently, once creation was completed, the brothers
turned the whole thing over to Tohil, the fire god, to manage. Tohil was both male and
female, having breasts, vagina, penis and testicles, otherwise quite human. The primary
messengers of Tohil were the moon god Itzama and his consort the moon goddess Ixchel.
Itzama was patron of creative art. Ixchel was patron of mothers and children from
conception to birth. Tz’ibajal-imul (Writing Rabbit) was either a manifestation of Ixchel
or her child who was a lesser god, and patron of scribes. Writing Rabbit is usually shown
as a rabbit, sitting on its hind legs and tail, holding a codex in his front paws. He wears a
headband to hold his pens as human scribes do, and his ears are erect. The dark patches
on the moon are Writing Rabbit’s shadow. The vulture god was the protector of kings,
and decided when a king should lose in battle and become a sacrifice.
Chac was the rain god. While Gucumatz was the most revered god, Chac was by far the
most important. Gucumatz provided wind, clouds and thunder, but if Chac did not fill
them with rain, they were nothing but storms, which sometimes were a bad thing. Rain is
the blood of the gods given to enrich the earth.
The earth as we know it is the connecting point between the 13 levels of Heaven and the
nine levels of Hell. The Great Cave at Mictlan is the passage way to Xibalba, the Nine
Levels of the Underworld. This is no longer considered a mythic place, the cave has been
found, with Mayan inscriptions, and matching the Mayan description. Likewise the Great
World Tree is the passage way to the Thirteen Levels of the Heavens. The Great World
Tree is a species Ceiba Bomax. There are five sacred directions and colors: North (white),
South (red), East (yellow), West (black), and Center.
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The gods do not cause catastrophes or disasters, or even hold them off. It is the failure of
humans to work with the gods to maintain balance in the universe.
The great creation story of the Maya is incredibly long, complex and frequently
contradictory.
Shamans came in all sorts of variety, some good, some evil, some with greater powers
than others, both male and female. The highest class was the jaguar shaman. Some
shamans were attached to a specific temple while others free-lanced. Most shamans
tended to specialize in specific brands of spirit forces. A temple shaman carried an
honored title, Chilam, and were highly respected.
Hallucinogenic substances were widely used by shamans. They were derived from the
toxins found in the head bumps of certain types of toads, morning glory seeds, peyote and
various forms of mushrooms. They could be eaten, drunk, burned and the smoke inhaled,
or introduced quickly and powerfully into the bloodstream through the use of enemas or
deeply seated suppositories. Being directly put in contact with the colon, the drug lost
none of its potency through the digestive track. The one drawback was, if the dose was
too large it could be fatal.
Examples of Syncretic transition:
Throughout the Mayan world there are stories that parallel similar stories in the Christian
Bible. For example they include a great flood like Noah’s, and the story of Xochiquetzal,
the flower goddess, is an exact version of Eve being expelled from The Great
Tree/Garden of Eden for eating the forbidden fruit. The stories do not appear to be
grafted on after Spanish exposure, but appear to pre-date the Conquest. Today’s Day of
the Dead celebration is a tradition definitely dating to pre-conquest times.
Other examples:
Medicine (magic) bundles = Catholic Holy Relics (like pieces of the true cross, a bone of
a saint, etc.)
“Great Spirit” Hunab Ku if you have to name it = The Holy Spirit
Gucumatz = Quetzalcoatl (Aztec) = Kukulkan (Maya) = Jesus (Spanish) the feathered
serpent and the Morning Star were his manifestations.
Hurucan primal creator with his brother Qucumatz = Saint Barbara (the female
manifestation of the god)
Chac – the rain god = John the Baptist
Tohil – the fire god = Saint Lorenzo
Ixchebelyax (god of the visual arts) = Saint Luke
Ek Cuah (the god of merchants) = Saint Nicholas
Ek Ahau (god of travelers) = Saint Antonio
Yam Caax – The Maize god = Saint Isidor
Ah-puch (god of archers) = Saint Sebastian
Hobnil (the god of beekeepers) = Saint Ambrose
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And, if you can’t find the appropriate saint for your god, or god for your saint, there’s
always the Yumbalamob (Yumbalam singular) who are generic spirits of everything that
doesn’t have a god or a saint. They’re more than guardian angels as they are job specific.
Then there’s also the bargain basement patrons: The Three Brothers: Yantho, Usukun, &
Uyitzin which translates as “The Good, The Bad and The Indifferent”. There’s also
Mahucatah (translates as “Not Right Now”) the god of procrastination? (I’m not making
this up).
Roys, Ralph L. The Book of Chilam Balam of Chumayel, Carnegie Institution,
Washington DC, 1933.
Van Oss, Adrian C. Catholic Colonialism: parish history of Guatemala, 1524-1821.
1986.
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Status In Spanish Guatemala 1542
by Robert W. Munson

The Elite:
Officers or senior government officials (these would be pure Spanish): It should be noted that
there were no government officials of any kind in Santiago until 1542. They would be Hidalgo or
above, or common soldiers who had demonstrated great courage, leadership or ability. These
were the men who were awarded an Encomienda and with it the responsibilities of a true
Poblado, in effect a Godfather in the mafia sense. These men have native women as barraganias
(common law wives, not recognized by the church even if they were Christian). They often
formed very close bonds with their barragania and their illegitimate offspring, but it was still
expected they would also import a proper pure blood Spanish wife.
Upper Middle Class:
Exceptional soldiers who had been awarded a Caballeria or Peonia for their service: These men
married upper-class women from the Indian allies of the Spanish: Tlaxcalan, Zapotec, and
Mexica, who were regarded as “honorary Spaniards” and treated as such. They used Indians to
work their property.
Tlaxcalan nobles and military cacique: Recognized by the Spanish as people of authority and
rank. They held the position of lords and captains until about 1600 when they no longer lived
alongside Spaniards they had served with in the Conquistas. The newcomers regarded them as
merely another Indian.
Bachilleres: A man with a bachelor’s degree from University. In the absence of any formally
appointed government officers prior to 1542 these men usually handled civic or secular church
affairs and the Crown’s business.
The Middle Class:
Liciendado: A man with an education superior to a Bachilero, most frequently in law.
Bachilleres: A man with a bachelor’s degree from University working in the private sector.
The Artisans: Many came to the New World bringing their Spanish wives with them, or
marrying Indian women. If financially successful enough they could develop Poblados of their
own. An artisan of any means at all was expected to have a house within the city limits, not even
on the outskirts, and as close to the plaza as possible. In addition, artisans of any means were
expected to own at least one slave, usually a female house slave. It takes 30 hours per week to
grind enough corn into meal to feed an average family, and the female house slave had this
arduous chore. Artisans tended to be very clannish and their daughters definitely were expected
to marry in their class, if not within their father’s profession, thereby developing a profession
based poblada. Guilds (Gremio) were not part of life in the New World at this time.
*Artisans are listed below by rank (highlighted are most common):
Ship Lords (the owners) and ship officers: If financially successful and owners of property. They
might have either Spanish or Indian wives. For them the Poblado was a definite aid to survival
considering the high attrition rate of ships on this coast.
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Mesonera: A woman who runs a tavern and/or rents rooms in her house (usually a widow or wife
of a middle-class man who is away a lot of the time).
The Lower Middle Class: ** Listed below
The Lower Class:
The ordinary grunt infantryman who managed to gain some land by marrying an Indian woman
with a milpa (comfortable subsistence farm): They would have slaves to actually work the land.
Even low-class soldiers regarded manual labor as demeaning.
The Labradors, laborers who had been able to purchase small farms: They were frequently
Pobladors of the local Encomendero. They were the Spanish version of the sturdy British
yeoman farmer, although many of them were sailors who decided to get a safer and more settled
life. They married Indian women and actually worked their land themselves.
Marineros, the “Men of the Sea”: Except possibly for the Ship Lords (i.e., the owners) the
Spanish did not trust men who moved around so much. Ship officers, if financially successful
enough, might be regarded as men of the middle class.
The Arieros who ran the pack trains: Valued for their service, and frequently well off financially,
they still were viewed as lower class. They married Indian women.
The Asentistas who organized and rented out slaves: In a pre-industrial era where the only source
of power were slaves or beasts of burden, the Asentisto was an important man, and could
command good financial reward. However, like the Ariero they were still considered to be
essential, but lower, class.
The Curtidor (tanners), Tintorero (dyers), Carnicero (meat dealer), Porquero (dealer in pig
products) and Mantiquero (lard dealer): All important, financially secure artisans who were
looked down upon as lower class because of the stench associated with their trades. Their places
of business, by law, had to be outside the city limits.
Criados/as (Professional Servants), Criadoras (wet nurses): These people could conceivably be
pure Spanish who had come to the New World with their employer.
The Christianized Maya:
Could be slave or free paid laborers: Examples: Yerbateros (grass cutters), Naborias (servants),
Criadoras (wet nurses), Curtidors (tanners), Tintoreros (dyers), Carniceros (butchers), Porqueros
(pig butcher), Mantiqueros (lard maker), Techadores (maker of thatch roofs), Cazadores
(professional hunters) and general labor.
Mayan War Captives:
Pond scum: Useful for the worst jobs that needed doing. They were a source of revenue when
sold to Peru or the shipyards at Iztapa. Either way they tended to die like flies due to overwork in
miserable climates totally unlike any they had ever experienced.
The lower working class in Spain did not migrate. They were tied to the land and could not
afford it. The Law of 1609, among a lot of other things, ended the Encomienda system and
invalidated the Peonias. Unless the individuals running them had the foresight to either buy other
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land or buy their own land, they frequently ended up as “peons” on lands they had once been
lords of. Artisans and Labradors, because they had to purchase their land in the first place,
retained their property. The encomiendas were frequently purchased by middle-class nouveau
riche who thus became the upper-class “haciendados”.
In the limited society of frontier Guatemala any pureblood Spanish woman carried the honorific
title of Dona, even if she was not of the Hidalgo class.
*Artisans: Middle Class, by Rank:
Gunsmiths (armero)
Chainmail maker (mallero),
Sheild Maker (escudero),
Cannon Gunner (artillero).
Crossbowmen (ballesteros),
Musketeers (arquebuceros),
Silversmiths (platero)
Merchants (mercaderos)
Notary (notario: an escribero licensed by the Crown to verify and validate paper transactions,
usually operates out of his home)
Scribe (escribero, a secretary)
Escribente (scrivener, a man who can read and write)
Physician (medico: more education than a Cirujane, but less than a doctor. There are no doctors
in Santiago. A medico observes, questions, diagnoses, and formulates a treatment, but he never
actually touches a patient)
Apothecary (boticario)
Surgeon (cirujane: he actually touches the body and thus comes in contact with bodily fluids, so
he is much lower class than a medico).
Barber/Surgeon (barbero/cirujane: a man who both cuts the body and the hair)
Barber (cuts, shaves & styles hair)
Tailor (sasterero)
Hatmaker (bonetero)
Embroiderer (bordador)
Maker and fitter of stockings (calcetero)
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Maker of candy & sweets (confitero)
Shipwright (maestre del astillero: some of these appear to be free North African blacks living in
Iztapa)
Locksmith (cerrajero)
Carpenters (carpinteros)
Blacksmiths (herrero: general iron worker; herrador makes and fits horseshoes)
Masons (alfaniles, brick or stone)
Stone cutter/quarrier (cantero)
Maker of rope and string (cordonero)
**Lower Middle Class:
Professional paid servants (criado: butler, gatekeeper, maids, cooks,)
Wet nurse (criadora: probably originally a slave who managed to buy her freedom with her
stipend. A free wet nurse could build a dowry and/or buy slaves herself to build a stable of wet
nurses she could rent out as an income-producing investment. A prostitute could do the same
thing, but there was something of a social stigma attached to using a prostitute wet nurse).
Maker of hardtack (bizcochero)
Embosser on leather (guadamacillero)
Artist, painter (pintore: has limited clientele; church and Encomenderos. Frequently has to work
at other employment. Moves from one Encomienda or church to another, often for overhead plus
room and board)
Candlemaker (candelero)
Tinker, someone who repairs pots, pans and other metal ware (calderero)
Goatskin wine bag maker (odrero; also bagpipes and fifes)
Musicians (musicos): fife (pifano), trumpet (trompeta), drummer (tambores), sacabuch (16th
century trombone)
Inn or tavern keeper (mesonero, if male)
Boatman (barquero): a specialist in small rowed vessels, not an ocean sailor
Peddlers (tratante)
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What is a Lantaka?

By Robert W. Munson, Historian JM, Cabrillo National Monument
Okay, by now you have all noticed the new 76-pound paperweight on the south end of the visitor
contact desk. It is called a lantaka.
Lantaka is a Malay word for a muzzle-loading swivel cannon. Our paperweight is the most
common style of lantaka known. It can be mounted on the railing of a ship, on a swivel post on
deck, and even on four-wheel carriages with swivel mounts for larger guns (these are rare).
Lantakas have been around since the 1300s and have not changed in 600 years; sort of Malaya’s
version of “If it ain’t broke, don’t fix it.”
Before Vasco Da Gama of Portugal arrived in India in 1498, lantakas were being produced
throughout Malaysia, Indonesia and perhaps the Philippines.
Throughout the years of lantaka production there has been a continuous tradition of bands of
triangles going around the tube (as a primary decorative trait). Near the touchhole, an animal is
part of the casting, most frequently a crocodile. The lifting lugs on the tube almost invariably are
a pair of what the Europeans call “dolphins” at the center of gravity. Dolphins do not appear on
European cannons until the 1600s. Our little lantaka predates this feature by at least a hundred
years, suggesting the Europeans may have gotten the idea from the Far East. By the way, they
aren’t “dolphins” they’re seahorses (although birds and dragons are known).
The lantaka was an effective defensive weapon for any size merchant vessel in Far Eastern
waters. Pirates usually boarded from canoes, and rarely used anything bigger than a prahu
(pronounced “prow”, the prahu was in effect a catamaran about 30 feet long). A lantaka firing
bore shot could easily sink a canoe. Firing small shot, such as pea gravel, was deadlier than the
biggest shotgun and did terribly antisocial things to your friendly, neighborhood pirates.
To illustrate how common these guns were, when the Duke of Albuquerque captured the port of
Malacca in 1576, the booty included over 2000 lantakas.
In 1627 a Sulu fleet of more than 30 vessels and 2000 men under Rajah Bongsu attacked the new
Spanish shipyard in Camarines, primarily to obtain lantakas “which they needed badly.”
Without a lantaka, a ship owner was advertising he was a nobody with no self-respect, and his
ship was loaded with nothing worth stealing, except perhaps the crew who could be sold as
slaves. He who used a lantaka had a frightening advantage over the poor schnooks trying to carry
out a raid with arrows, spears, blowguns, kallis, and krises.
So this breed of gun had status value as well as defensive value. Distinguished visitors were
saluted by the lantakas of everyone from the local Rajah down to the skipper of the lowliest junk.
The guns displayed the wealth and status of the extended family that owned them. Then, as now,
items of copper, brass and bronze in the Far East had/have tremendous value, especially to the
light-fingered brethren. A bridal registration that didn’t include at least one lantaka was an insult
to the family and, to make it easy, they came in only one pattern. Granting of treaties or
awarding of titles would be sealed by gifts of lantakas. Of course such valuable items were also a
primary element of trade, and prices of everything from rice to slaves could be measured in
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lantakas. A well-placed gift of a lantaka at the right time could usually get you out of virtually
any legal problem except treason. Even honor could be satisfied with a lantaka.
The Portuguese, Spanish, Dutch and English very quickly woke up to the value of these guns and
began manufacturing them themselves. One source indicates that 17 of the swivel guns aboard
Magellan’s fleet in 1519 were lantakas.
By the 1600s everybody was in the business of making lantakas: Austria, Germany, Italy,
France, the Netherlands, Spain, Russia and Turkey. The Portuguese, of course, made their trade
lantakas in Goa and Macao. However, after 1840 the biggest producer of lantakas was the Sultan
of Brunei in Borneo.
Lantakas were still in widespread use during the Moro Rebellion on Mindanao, 1899-1913, when
the Sulu’s armed their forts and stockades with them.
I have a photograph taken in Hong Kong in 1935 showing a junk armed with lantakas. During
the Japanese occupation of Malaysia in World War II most families buried their lantakas to
prevent them from being confiscated and melted down.
Lantakas can still be purchased all over the Far East, only now they are made of PVC pipe and
plastic drink bottles igniting two squirts of denatured alcohol in the chamber. They make a very
impressive noise so they are still widely used for ceremonial occasions. Traditional combat
lantakas have been replaced with AK-47s and M-79s. The available lantakas are often originals,
some dating back to the 16th century, going for anywhere between $1000 and $50,000. Cheaper
lantakas, very difficult to reveal as modern guns, are being widely produced for the tourist
market. Modern reproductions are virtually impossible to identify as such without expensive lab
tests. The one possible method is how much does the gun weigh? The modern reproductions are
generally about twice as heavy as comparable original historic guns, should you find yourself in
the market for a lantaka to mount on your car or truck.
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The Spanish Sailor:
What Kind of Man Sailed with Juan Rodriguez Cabrillo?
By Bob Munson

They were called marineros: the word translates as “man of the sea”. Every member of a ship’s
crew, from master down to cabin boy, was a marinero. They each had specific jobs with specific
titles, duties, skills and pay, but they were all marineros: men who made the largest, most
complex machine ever devised by mankind work. They also were men whose profession had “all
the charms of a prison, with the added chance of being drowned.” In the round trip from Seville
to Nueva España and back, the “Carrera de los Indies”, a crew death rate of 12 percent per
voyage was considered normal. Obviously some ships made the voyage without losing a man.
However, other ships simply disappeared or were wrecked or burned, creating the average.
Sailors were a superstitious lot, not because they were naïve, but because they recognized they
were plying the world’s most dangerous trade, frequently in largely unknown waters a long way
from home or any hope of rescue. Simply put, there were lots of ways to get killed being a
marinero.
So who would serve in such a profession? For 600 years Spain had been fighting the longest civil
war in history. The nation was inward looking with a well-developed warrior caste. Only those
engaged in coastal trade and fishing had any concept of the sea-going trade and its value. Thus,
few Spaniards gave any thought to the sea and regarded sailors as being of low class status, like
shoemakers, tanners, dyers, and dealers in pig products. Of this class, sailors were the least
trusted because they moved around so much.
Then suddenly Spain found itself with a very wealthy trans-oceanic trade, and initially they had a
totally inadequate pool of blue-water sailors to man their ships. To fill the gap they had to rely on
people who had the necessary skills. Italians, Sicilians and Greeks were good but were tainted by
their dealings with the heathen Moors. Portuguese were admired as the best, but relations
between Spain and Portugal were frequently strained. By the time of Juan Rodriguez Cabrillo,
Spain and France had effectively been at war for 21 years. So a French sailor was probably a spy.
Catalans were good sailors, but they were somehow just not quite Spanish. The Basques and
English had yet to develop their blue-water reputations. This left the Dutch and Germans, both of
whom had very strong sea-going skills and who happened to be part of the Spanish Empire when
Carlos V of the Holy Roman Empire also became Carlos I of Spain.
Out of necessity, Spain was an equal opportunity employer. They would take anyone, possibly
even a Frenchman or Moor, if they would swear loyalty to God of the Holy and Apostolic
Church and fealty to Carlos I as God’s secular representative.
So what was the makeup of Cabrillo’s crews? Unfortunately, the muster lists of the ships have
been misplaced somewhere in the 16 million legajos, which have never been cataloged in the
Archive of the Indies in Seville and Estorial. The only thing we might consider is that any sailor
wishing to remain in the New World had to have a certificate from the Casa de Contratacion
giving them permission to do so. This would suggest that anyone in Cabrillo’s crew probably had
a long history with the Spanish empire, rather than the dock sweepings of some foreign port.
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Clothing of Indian and Mestizo Women of the “Indian Conquistadors”
By Robert Munson April 2017

The question has often come up regarding the clothing worn by the women of the Tlaxcala,
Mixtec, and Zapotec Indians who allied themselves with the Spanish to conquer the Aztec
Empire. These women frequently became wives of Spanish soldiers. These marriages were
usually of the Baragania secular contract nature. Only 25 percent of these marriages were church
sanctified with the blessing of the Holy Sacraments. The church did not recognize the Baragania
contract, but Spanish civil law considered it to be a legal, binding contract for both the man and
the woman to provide all the legal requirements of the marital state.
The Tlaxcala (and presumably, Mixtec and Zapotec) tribes recognized the legality of Barangania
as it meshed with traditional practices of former enemies sealing their peace by marrying their
women to the former opposing tribe. What Indian spiritual or holy rites regarding marriage are
not known, but were probably agreeable to the Baragania format. In any case the church would
not have recognized pagan rites, any more than they would the Baragania contracts.
The Indian tribes were nominally baptized Catholic Christians, and thus could receive the church
sanctified sacraments of marriage. There is some question as to just how much the Indians
understood and/or bought into Christianity, but that issue is addressed elsewhere.
So what did these brides wear? What did the Mestizo women who came from these marriages
and married more Spaniards wear?
The Spanish who conquered the empire in Central America recognized two things: One, they
admired the Indian warriors as brave men, skilled with their weapons, foes and allies worthy of
Spanish respect. Two, the Spanish armor, metal weapons, firearms, and horses provided the
spearhead of conquest, but Indian warriors were the spear shaft which destroyed the enemy
armies. The army with which Pedro de Alvarado invaded Guatemala in 1524 numbered 270
Spaniards and 7,000 Indian warriors commanded by their own Caciques (Captains). These men
were respected as equals, the Caciques were “men of authority.” The native ranks were
respected, the Caciques were recognized as the hidalgos of their people and thus called “Dons”,
the women of Cacique families were accorded the honorific title “Dona.”They were referred to
as the “Indian Conquistadors.”
We know that the Indian warriors, as late as 1550, continued to wear the cloth armor and all the
trappings of their tribe in combat. The one Spanish piece of equipment the Indians adopted
wholeheartedly was the metal sword. It was obviously the ultimate weapon. In councils they
continued to wear their native garb. But what about the women? Did they continue to wear the
Indian Huipil or did they adopt the camisa, cuerpo, and falda (chemise, sleeveless bodice, and
overskirt) of the Spanish? In this regard it is perhaps of interest to note the observations of Harry
Franck, a teacher who wrote a book in 1910 entitled Four Months Afoot in Spain. This book
records Franck's experience of the lives of rural Spain 360 years after the conquest of Central
America.
Franck notes that in 1910 women of hamlets and small towns continued to wear their traditional
folk costume of the immediate area in which they lived and had worn back in the times of the
Reconquista. But they wore them only for Sunday Mass, festivals and the weekly market day.
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For daily wear at home they still wore the basic camisa, cuerpo, and falda. Modern Victorian and
Edwardian European fashions were worn by women of all classes only in the big cities. If the
highly conservative Spanish had not changed by 1910, did the Indian/Mestizo wives wear the
high fashion of the 16th century Spanish at Mass, festivals, and market days and revert to the
Huipil at home? Probably in the Central American rural hamlets, villages, and small towns this
was the case. But in the provincial capitol, Santiago, all classes who could afford it probably
followed the tradition noted by Franck in 1910: wearing the latest fashions of the dominant
society, the Spanish, on a daily basis. This was part of reminding the Spanish that the Indians
were “Indian Conquistadors” equal to the ruling Spanish.
The adoption of Spanish styles probably increased as all classes wanted to be identified as
“Conquistadors” because this was a source of power in the new regime. This became especially
important as the Indians and Spaniards who had fought side by side to win the empire died off.
The Huipil probably came to be regarded as the clothing of the lowest classes only. The erosion
of Indian status and rights went into high gear when men who had never fought for the empire
came flooding in, looking to carve out their own estates. These bureaucrats regarded the Indians
as nothing more than defeated natives occupying valuable Spanish land, not honored allies with
property rights. The death knell of Indian rights began with the New Laws initiated in Guatemala
in 1542. More and more it became important to be viewed as Spanish, not Indian, and clothing
was by far the most visible expression of being Spanish not Indian.
Ultimately, the 1609 Law of Colonization destroyed even the rights of the grandchildren of the
men who had created the empire. If you did not have verified pure Spanish blood, you could not
own land.
Bottom line, for Cabrillo's 1542 Living History Interpretation women will wear strictly Spanish
fashions appropriate to their class. Only women who look Indian, or deeply Mestizo, might be
wearing the Huipil to interpret the lower class Indians. Tlaxcala women would be dressed in pure
Spanish fashion, the one exception to this might be the red and white braided headband
traditional to the Tlaxcala people, but even this would include a Spanish veil, especially in
church.
Finally, the rebozo, so ubiquitous today, did not exist in the 16th century.
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Sample of a Corral (16th Century Apartment House in Seville, Spain)
By Robert Munson October 2017
The following describes a facet of the environment that created the marineros who made the
Spanish exploration of “The New World” possible. I personally have lived in a corral of this type
in Sale’, Morocco, a city founded in the early 16th century by Muslim refugees from Spain. My
21st century corral, when I lived in it, had not changed in any respect from its Andalusian
ancestor of nearly five centuries ago.
The floor plan shows a lower-middle-class city block with a two-story corral occupying one end
of the block (approximately one third of the block). The rest of the block contains 13 modest
middle-class two-story homes as well as a number of shops facing the street with the one- or
two-room apartment of the shopkeeper above it. In Sale’ these shops average about 17 feet deep,
and 12 to 15 feet wide, the apartments above matching the footprint of the shop below.
In Triana, across the river from Seville, these corrals served predominantly as the homes of
marineros (men of the sea). Like modern apartment buildings, the corrals were all named. The
most famous one, in Triana, was named Casa del Sol, identified by a sign with a symbol rather
than the name because most of the people who lived here could not read.
The building is brick (probably on both floors). Wood may have been used on the top floor, as in
Roman times, but the Spanish were not big on wood as it was too flammable. The roof would be
clay tile, sloping into the courtyard to catch rainwater in cisterns. The corral might have a well,
but these could be unreliable. Remember, although Seville is on the Guadalquivir River, water
could be scarce. The Roman aqueducts were designed for a much smaller city, and in 1542
Seville was the biggest city in Spain (bigger than the next six largest cities in Spain combined).
Seville was in effect New York City, Chicago, the District of Columbia, the Pentagon, and San
Francisco all rolled into one city of 40,000 people.
This particular corral has 81one-room apartments. The eight rooms with doors opening onto the
street and the three with a second door into the corral courtyard are shops on the ground floor,
and apartments on the second floor. The dotted lines show the edge of the covered wood porch
on both floors. The block in the middle has seven apartments on each floor and only one
stairway. Each apartment consists of one room with a door and usually one window opening onto
the porch for light and ventilation. The windows had no glass, and would be closed by wood
shutters. A one-room apartment in a corral appears to have rented from 1,900 to 2,200 Maravedis
per year (a little over one quarter of a sailor’s annual income; roughly 150 to 180 Maravedis per
month.). Pajes and Grumetes, being younger unmarried males, probably lived with their parents,
or grouped together to rent one apartment if they could find one. Housing in Seville was
constantly in short supply.
Water was obtained from the circular fountain in the courtyard, which also served as a place
where the women could do their laundry if they didn’t want to do it in the river. The river really
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wasn’t a good place to do laundry as, on the Seville side, it was the port of Seville where all
commerce was conducted. On the Triana side the river edge was the shipyard. With some 80
wives, plus children and the occasional grandparent, living in this corral, the laundry facility was
probably in use every day except Sunday, instead of just the traditional Monday wash day.
Chamber pots were used in each apartment. In some instances urine was collected for sale to
fullers for bleaching cloth. Feces were generally thrown into the street or in the river if it was
close enough. There are no hornos (ovens) as bread was mass produced at full-time bakeries.
Some cooking was communal under ramadas in the courtyard. Individual cooking could be done
on portable braziers which could also be used for heating in the winter, although the resultant
smoke could be suffocating. It is possible there were smoke holes in the walls under the eaves,
but this is unknown.
There would be virtually no furniture as wood furniture was very expensive. The ground floor
apartments might have an adobe/brick banquette built along one wall which could be used for
seating and sleeping. The banquette was a custom inherited from the Moors. Following another
Moorish custom, people sat on the floor (hopefully with a carpet) or on cushions, especially on
the top floor which had wood planks. Ground floors generally were made of heavy clay tile. The
courtyard was paved with brick or flat stones. Game boards were often incised in the larger
stones for games such as mancala, backgammon, chess, or assaulto. Generally the ground floor
apartments were more comfortable, with decent floors (not wood) and banquettes, and they were
warmer in winter and cooler in summer. A wood second floor was colder in winter, hotter in
summer and did not have a banquette, but was probably cheaper. The rooms were largely for
sleeping and changing clothes. Life was generally lived on the covered porches and the
courtyard. Sundays after Mass, corral dwellers might spend the afternoon visiting in the plaza in
front of the churches. With sailors usually at sea for about 10 months each year, the corral
population was almost entirely women and children.
Your corral, your church, and your plaza was your neighborhood and you rarely left it. The
streets around it were unbelievably dark, in shadow even in the moonlight, and travel required
one or more torches or lanterns. The streets were also unsafe after dark, being populated by the
desperate unemployed and/or homeless, as well as professional muggers. Every man, and most
women, carried a knife (it was a common tool and eating utensil). However, Sevillans were
known and respected throughout Europe as the best knife fighters in the world. If a man had to
be on the streets after dark he would travel in groups and/or accompanied by one or more
bodyguards. All would be armed. Most men couldn’t afford a real weapon and relied on a stout
club. The weapon that most often showed up in these situations was the Italian Cinqueda short
sword, specifically designed for fighting in narrow streets or passages. By Spanish law (derived
from the laws of the Italian city states) no one could carry a sword in a Spanish city. This was to
cut down on Romeo and Juliet type street brawls. However, no Spaniard worth his salt was going
to be denied an edged weapon. So, short swords with a blade length of one Coda (22 inches,
again derived from the Italians) were legal. The Cinqueda fit this bill magnificently; 18 to 22inch blade length, it was a both a club and a short sword edged on both sides with a thrusting
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point. In close quarters it was murderous, which is why most of the muggers roaming the street
were armed with them.

Cinquedea – named for its “five finger blade” width, the Cinquedea was one of the most radical designs to emerge
out of the Italian Renaissance. It was the contemporary of the Anelace or “ox tongue” dagger and was most likely
developed first, both being preceded by the Coustille. The Cinquedea blade varied greatly in length anywhere from
10” to 28” long.

The owner of the corral invariably would not live in or near it. His agent, the Mayordomo,
probably occupied one of the more modest of the 13 courtyard houses in the block. The
courtyard houses on this block might be the homes of professional ship officers such as the
Sailing Master or Despensero.
On the plan, the areas with a hatched pattern show the courtyards of private residences, the black
line showing the edge of the covered porch. Many houses have shops opening to the street and
are entered from the courtyard of the house. Again the roofs sloped towards the courtyard so
rainfall could be guttered into stone rain barrels. Some shops also served as the home of the
proprietor and his family. In Sale’ I observed the shop of a professional letter writer. It measured
six by eight feet, the writer’s desk was also his bed at night. In Seville today there are shops only
five by nine feet, although they are not habitaciones.
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The Reconquista In A Nutshell
By Robert Munson
Remember, this little nutshell has generated thousands of books covering 800 years of history. It
is strictly a “quick facts” of the basics of an event which defined the Spanish character, created
many of its ingrained values, and laid the groundwork for the opening of the western
hemisphere.
711 AD Arabs and Berbers from Morocco land at Gibraltar. Moslem conquest of the Christian
Visigothic kingdoms of Spain begins.
Islamic tide stopped by the northernmost Christian kingdoms of Galicia, Cantabria, and Asturias,
bypasses the Christian kingdom of Navarra in the Pyrenees Mountains. Islam occupies Catalonia
and sweeps into southern France.
730 AD Cantabria absorbed as a Duchy by the Kingdom of Asturias.
732 AD Islam is stopped at the Battle of Tours in southern France and withdraws to Catalonia,
satisfied that it has effectively occupied the entire Iberian Peninsula (including Portugal).
750-755 AD Islamic Spain is united under the Islamic Umayyid dynasty established in Cordoba.
It will be known under the title of Al-Andalus.
The Christian kingdoms hang on by teeth and toenails. Galicia and Asturias unite in a loose
confederation 725-910. The union solidifies in 910 when the whole thing becomes the Kingdom
of Asturias. During this solidification G & A begin the conquest of what will become the new
Christian Kingdom of Leon in 982. While all this is going on, a Viking fleet under Gundered
ravages the coast of Asturias in 966.
809 AD Christian Carolingians from France take a portion of Catalonia and establish it as the
County of Aragon under Aznar Galindo I (who rules 809-820). The French also nominally rule
the County of Barcelona from 801-1162. Aragon keeps nibbling away at Catalonia until 1162
when Barcelona becomes part of the Kingdom of Aragon.
The Kingdom of Navarra in the Pyrenees Mountains pretty much keeps to itself--unmolested by
Islam or the Christian Kingdoms (except 1304-1349 when the King of France said it was his.) It
becomes a stronghold of the Euskeran (Basque) native peoples until it is annexed by Spain in
1512.
While Aragon was nibbling away at Catalonia, Asturias was not only creating the Kingdom of
Leon; 850 AD Asturias also began nibbling away on lands which would become the Kingdom of
Castile.
Initially Asturias established the Counts of Alava, Cerezo, and Lantaron, which it turned over to
Leon; the Counts of Burgos became the hard core of what was becoming Castile in 899.
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930 AD the Counts of Alava, Cerezeo, Lantaron, Burgos, and Castile turned out to all be the
same man, Fernan Gonzales, and became the united Counties of Castile.
1035 AD The County of Castile became the Kingdom of Castile under Fernan Jimenez as
Fernando I “The Great”. This was the time of the great Spanish hero “El Cid” (Rodrigo Diaz del
Bivar, 1043-1099).
While all the nibbling was going on, Islamic Al-Andalus was largely unaffected by the backroom brawls to the north; it had achieved a stable, unified, and peaceful Kingdom.
1009 AD A pivotal year in Spanish history: Fanatical hardline Islamic purists, the Almoravids,
invaded from Morocco to destroy the Umayyids (whose love of books, science, and learning, had
led them astray from the intent of Allah). Cordoba, its magnificent libraries and architecture,
were destroyed and Al-Andalus disintegrated into a dozen or more independent city states, the
Taifas, each struggling to stave off the Almoravids. In this effort some Taifas allied themselves
with the Christians to the north, the lesser of two evils. Others hired mercenaries from Morocco,
the Almohads. The balkanization of Islamic Spain lasted only 103 years, but it was a chaos of
constantly shifting alliances, civil wars, treachery and massacre; a time when Christian and Moor
fought each other to the death, but allied with each other the next year to fight the Almohads who
had turned out to be even more fanatical than the Almoravids.
1212 AD A fatal year in Spanish history: Pope Innocent III declared a Holy Crusade in Spain to
crush the Moslem Infidels. In response the Almohads declared a Jihad. Now it became a war of
“there is, and can be, only one true faith, we are it and everyone else are devils.” It was a war of
foreign intervention, as both sides began recruiting troops from outside the Iberian Peninsula.
Now the “Reconquista” was not just nibbling chunks of territory and border raiding. Now it was
human and spiritual, with no option but total victory.
On July 16, 1212 at Las Navas de Tolossa the two self-righteous armies collided. Incredibly
tough Berbers who refused to wear armor (Allah is my protection), black slaves chained together
(the “Imesebelen”) to form an unbreakable wall that could not run, Arabs, Turkish horse-archers,
descendants of Romans, Visigoths, Arabs, Berbers fighting on both sides, Christian and Islamic
defectors on both sides, mercenaries of any type, mujahideen jihadists from as far away as
Persia, Basques from Navarra, Catalans, knights from all over Europe, militias from towns all
over Europe, members of the great Christian Fighting Orders; Santiago, Calatrava, and The
Templars. Although outnumbered 4-to-1, the Christians achieved surprise. The kill rate was five
Moors dead for every Christian killed. When the dust finally settled on the blood-soaked field of
slaughter, the army of Islam had been smashed and completely routed. The Christians had
proven their god was the only God. The Moslem survivors celebrated the martyrdom for paradise
of their fallen comrades, unshaken in their knowledge the only god was Allah.
The tenor for the true “Reconquista” had been set. Islamic rule in Spain was irreparably shattered
by the time the Taifa of Sevilla was taken in 1248. Only 36 years after Tolosa, exactly one Taifa
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was left in Moslem hands—Granada. The Granadine Wars became a slogging match lasting 144
years, until the official end of the “Reconquista” with the surrender of the 22nd Sultan of
Granada, Muhammad XII, “Boabdil the Little”, to Their Catholic Majesties Ferdinand and
Isabella in 1492.
The Myth of God’s Holy Will to drive the infidels from Spain had established a warrior caste
which formed the best trained and equipped, most professional standing army in the known
world. Now, what do you do with an unemployed army? The discoveries of Christopher
Columbus revealed God’s will: the land to the west across the Atlantic was His next assignment.
To the west, across the Atlantic, there were people drowning in idolatry, cannibalism, and human
sacrifice, minions of the devil who desperately needed the saving light of The True Faith, even if
they didn’t know it.
I recommend the following as basic sources for studying this subject further:
Fernandez-Morera, Dario, The Myth of the Andalusian Paradise, Intercollegiate Studies Institute
Wilmington, DEL 2016
Garcia Fitz, Francisco, Las Navas de Tolosa, 1212. Ariel, Barcelona 2005
Menocal, Maria Rosa, The Ornament of the World: How Muslims, Jews and Christians Created
a Culture of Tolerance in Medieval Spain. Little, Brown, & Co., New York 2002
O’Callaghan, Joseph, Reconquest and Crusade in Medieval Spain. University of Pennsylvania
Press 2004
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The World As It Relates To Us In 1542
by Robert W. Munson

If we were alive in 1542, the world around us would look something like this:
Carlos of Habsburg
His mother was Queen Juana the Mad, but we do not talk about that as she was the
daughter of the great Isabella and Ferdinand.
His father was Felipe I.
He has been King Carlos I of Spain since 1516.
He has been Emperor Karl V of the Holy Roman Empire since 1519.
He married the beautiful infanta of Portugal; Isabella, in 1526. She was a strong supporter
of education and was greatly loved by everyone.
Our beloved Empress Isabella died young three years ago (1539).
Prince Felipe, heir apparent, was born in 1498.
Francis I, King of France
He has been king of France since 1515. During those 27 years we have been
at war with France for 21.
These wars have continued despite the fact his Queen is Eleanor, widow of King
Manuel I of Portugal, and Sister of our Emperor Carlos V!
He is reputed to be a tasteful and chivalrous prince with a glittering court, yet he
has been known to make alliances with the heathen Turk!
His pirates from the Biscay ports are the scourge of the Atlantic, even in peacetime.
We are currently allied with King Henry VIII of England against France and Scotland.
Henry VIII, King of England
He has been King of England since 1509.
He married our Infanta Catherine the same year he was crowned.
He is allied with Spain against France despite his repudiation of our Infanta
Catherine his true and only Queen, his excommunication by Rome, and his
bigamous marriage to the puta Anne Boelyn in 1533.
Boelyn produced the illegitimate princess Elizabeth before her just execution in
1536.
Unfortunately our beloved Catherine died that same year before she could be
recognized as the true Queen. Still, Catherine left princess Mary who is betrothed
to Prince Felipe.
Henry married Lady Jane Seymour who died giving birth to prince Edward who
has been proclaimed heir apparent to the throne of England. We hear he is a sickly
child who may not live to take the throne, which would make Princess Mary the
Queen. This is God’s condemnation on Henry’s unholy wedlock.
Henry married Anne of Cleves three years ago, but this union has not produced an
heir. This confirms that God views Princess Mary as the only righteous fruit
of Henry’s loins.
King Joao III “the Pious” of Portugal
He married Catherine of Austria in 1525. They have had nine children, all of
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whom have died.
He has been king of Portugal since 1521.
The Portuguese have reached India, but we are trying to reach China.
Suleiman I “the Magnificent” Sultan of the Turks
He has been sultan all our adult lives, having inherited the Divan from his father
Selim I in 1520.
He is said to be a wise and learned man, and a just ruler, for a heathen.
He is also a devil incarnate bent on destroying Christianity.
He destroyed the holy Knights of St. John and occupied Rhodes in 1520, which made the
eastern Mediterranean a heathen lake and ruined Venice and Genoa as cities of trade.
His pirates continue to raid throughout the central sea as did his father Selim’s.
At the Battle of Mohacs in 1526 he defeated the Hungarians, killed their king
Louis II, and sacked their capital city of Buda.
His armies seem invincible. Only the soldiers of Spain can stop him, yet we must
instead spend our time fighting the French!
His Holiness is Pope Paul III, the former Alessandro Farnese
He was ordained in 1519.
He was raised to the papacy in 1534.
He has tried long and hard to negotiate a peace between France and Spain in order
to hurl the sword of Christendom against its true enemy: the Turk. But the King of
France will not see the peril, preferring politics and the pleasures of his court.
God has blessed His Holiness with a long life but he is now 74 and cannot last
forever.
The heretics say he keeps a mistress and has fathered children by her, but this is to
be expected of heresy.
The Holy Father has instituted (1540) a new Order of priests. It is the Society of Jesus founded
by father Ignatius Loyola. They are tasked with the stamping out of the heresies in the north.
We have just heard that the great heretic Copernicus died this year. Good riddance.
Fourteen years ago the Crown granted a contract to the Welser family of Augsburg in the
Hapsburg dominions to colonize in northeastern South America. We wonder how they did?
Don Antonio de Mendoza has been viceroy in Mexico now these seven years.
The Pizarro brothers conquered the Kingdom of the Incas in Peru 1529-33 and the colony is
flourishing.
His Excellency, Hernan Cortes sent an expedition of three ships under Don Francisco de Ulloa to
California in 1539, but it found nothing of use and he has returned to Spain.
We sailed in the Santa Catalina of Don Hernando de Alarcon’s voyage to the Firebrand River
two years ago.
1514 Santiago, founded by Diego Velasquez de Cuellar, became capital of Cuba.
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1515 Portuguese control the Indian Ocean.
Havana, Cuba was founded.
1517 Bartolome de las Casas was ordained and began his crusade for the sake of the Indians.
Martin Luther nailed his 95 theses to the church door in Wittenberg.
The Great Cathedral of Seville (begun 1402) was completed.
1519 Magellan set out for the Pacific with five ships and 335 men to discover a direct route to
the Filipinas and the Spice Islands.
Cortes landed in Mexico in March, and arrived in Tenochtitlan November 8.
1520 Martin Luther was excommunicated by Pope Leo X.
1521 Tenochtitlan fell August 13.
Massive slave rebellion in Hispaniola was crushed.
1522 Pedro de Alvarado invaded Guatemala (included a young crossbowman named
Juan Rodríguez).
1523 Franciscan Order arrived in Mexico with specific orders to ensure humane
treatment of the Indians.
Sebastián del Cano and 18 men, all that remained of Magellan’s voyage around
the world, arrived back in Spain.
Turkey was introduced to Europe; sugarcane was a big cash crop in Cuba.
1526 Dominican Order arrived in Mexico.
1527 Niccolo Machiavelli died.
Final mopping up operations in Central Mexico and Guatemala.
City of Santiago in the Almolongo district founded as Capitol of the new province of
Guatemala.
Francisco de Montejo invaded Yucatan with 380 men and 57 horses.
1529 Women actresses first appeared on stage. In Italy, where else?
1530 Spinning wheel and workman’s bench came into use in Europe.
1531 Pánfilo de Narvez expedition to Florida disappeared.
Pizarro invaded Inca Empire with 180 men.
The “Great Comet” (Halley’s) panicked Europe.
1532 England’s clergy submitted to Henry VIII and England joined the Protestant
Reformation sweeping northern Europe from Switzerland to Scandinavia.
1533 Augustinian Order arrived in Mexico.
Pizarro captured Inca capitol of Cuzco.

342

1535 Army of 505 German soldiers under the Spanish flag, commanded by Georg Hohermuth
invaded Venezuela.
Diego de Almagro explored Chile.
First mint was established in New World at Mexico City.
1536 Henry VIII dissolved 376 monasteries and convents in England!
Inca Manco Capac revolted against the Spanish.
Gonzalo Jimenez de Quesada invaded Colombia.
1537 Shrines and relics, including St. Thomas a Becket’s at Canterbury were destroyed.
1538 Notary Cabeza de Vaca of the lost Narváez expedition arrived in Mexico City,
with stories about cities to the north.
1539 Francisco de Ulloa with three ships explored Gulf of California.
Hernando de Soto expedition landed in Florida.
1540 Coronado expedition left for the Seven Cities.
Alarcon’s fleet to the Firebrand River. It sailed from Alcapulco on May 9 and returned to
Navidad in November, having ascended the Colorado River as far as modern Yuma.
1541 September 11 an earthquake devastated Santiago, Guatemala between 2 & 3 AM.
1542 Juan Rodriguez Cabrillo’s expedition to China sailed June 27.
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A Quick Way to Interpret the San Salvador
The San Salvador, built by the Maritime Museum of San Diego (an official CNM partner), offers
us a platform for conversation about the maritime history of the Pacific and first-contact stories.
We are proud to be part of this project and, as NPS heads into its second century, we look for
innovative and creative partnerships to highlight our messages and provide educational
opportunities for the public. It also allows us to better reach out to the community in which we
serve.
So let us look at the ship as if she were dockside at the Maritime Museum, if she were on the
Pacific Heritage Tour (once a year the San Salvador sails along the coastline and brings her
history to several ports), or if she were sailing past Cabrillo. You can provide onlookers and
visitors with a variety of topics of discussion. You can always start with ‘see what it was like to
sail on a ship during this period’: The main deck is where most of us would have lived. It’s
where we would have slept, cooked, eaten, gotten sick and worked. It was a very crowded space,
with roughly 80 people onboard. Imagine what it would be like living on this ship in these
conditions—the smells, the sounds, the feelings. Have you ever prepared for a trip? What do you
need to take with you to be comfortable? Now imagine this: You need to prepare yourselves for
a two year journey; you have no idea where you are going, there are no maps for you to use, and
there is no voice telling you to turn left or right. When you embark on the voyage it might be the
last time you see your family and friends. Half of us would not survive the journey. So why
would these people endure these hardships and sacrifices? I am sure there are times when we’ve
all endured hardships to get to an end result and, yes, we can look at the gold and spices and
riches they might have found but we know realistically this did not happen for everyone, so what
drove these Europeans to come to the Americas? Well, the common drive was the chance to
better one’s opportunities, and this story of people moving around the world in search of a better
life continues even today.
The original San Salvador was built on the west coast in what is now Ixtapa, Mexico. The San
Salvador, La Victoria and San Miguel (the three ships of the voyage) were the first European
vessels built in the Pacific. Juan Cabrillo planned to travel to the Orient but died due to what we
think may have been gangrene from a fall during a conflict with the Chumash Indians on one of
the Channel Islands. The crew continued sailing but faced rough weather and seas as they moved
north. We are not sure exactly where (some say the Colombia River Gorge or the CaliforniaOregon border), but they did turn around. So the voyage was not successful in reaching its goals
but it did lead to the charting of the waters for Europeans and a century later for the Manila
galleons when they controlled the Pacific.
It is interesting to consider the thoughts that surrounded the making of this voyage. Let’s think
about Mars for a bit. Currently there are people wanting to get to Mars. There are some things
they know and many things they don’t. We can imagine similar dialogue emerging from this
voyage in the 16th century. Today there are thinkers and innovators leading the discussions and
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building things for the Mars mission. When we think about technology, this ship was like a
spaceship of its day.
The construction of the San Salvador replica was a large-scale effort. The physical construction
of the ship lasted about five years, but the Maritime Museum of San Diego spent over 20 years
researching to discover the best representation of the San Salvador’s appearance. Using a team of
academics, maritime scholars, shipwrights, and images of vessels of the era, the MMSD created
a faithful reconstruction of the San Salvador while staying true to current Coast Guard
regulations by adding a running engine, functional plumbing, gps, radar, electricity, and other
modern conveniences.
The ship is an educational tool for us to reflect on the causes and costs of voyages of discovery.
The San Salvador represents many things to many people. There is a first contact story here with
our native people of the southern west coast, the Aztecs, Maya, Kumeyaay and Chumash. This is
painful history for us to understand and vital for us to critically discuss to better understand
ourselves as a community today. By looking through the lens of history we can learn so much
about ourselves today and really think about how people might view us 500 years from now. We
hope the San Salvador can continue to be a voyage of discovery and a vessel of change.
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Does Size Matter?

D. Wieder

Have you ever imagined what it would be like to sail on the San Salvador back in 1542?
If you haven’t been aboard the Maritime Museum’s replica of Cabrillo’s flagship, we encourage
you to see this wonderful ship and get a feel for what it was like to sail on her back in the 16th
century. Try to imagine approximately 80 people onboard for a two-year journey.
As mentioned in the ebinder document “A Quick Way to Interpret the San Salvador” the main
deck is where most of the people slept, cooked, ate, became sick, and worked. It was a very
crowded space. Imagine what it would be like living on this ship in those conditions.
The San Salvador was the largest of the three ships that set out in 1542 as part of Cabrillo’s
expedition; the other two were the La Victoria and San Miguel. But the San Salvador was only
74 feet long at the water line, a small ship when you consider all the people and supplies on
board.
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Cabrillo National Monument offers us the chance to get a better idea of the San Salvador’s size.
As different types of ships pass through San Diego Bay, we can capture photos of the San
Salvador as it passes alongside other ships.
Compare the San Salvador to the modern day naval ship San Antonio. The San Antonio, at 661
feet long, dwarfs the San Salvador. The San Antonio’s main function is similar to the original
San Salvador’s.

NPS Photo
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So how does the San Salvador compare to modern nuclear powered submarines based at Ballast
Point? In this photo, only a small portion of the submarine is seen above water, but at 300+feet,
modern submarines are much larger than the San Salvador.

D. Wieder
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This photo shows the San Salvador next to one of the whale watching boats. As you can see, the
size is relatively similar. But the whale watching boats go out for four-hour cruises. Imagine
taking one of those out for two years and you start to understand how small the San Salvador
really was with so many people on board.

P. Raetzman
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How does the San Salvador compare in size to the Star of India, another San Diego Maritime
Museum ship? The Star of India has an overall length of 218 feet, roughly three times the size of
the San Salvador, as shown in the following photo when the Star and the San Salvador sailed
together in November of 2018.

D. Wieder
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The refurbished Military Bunker at Cabrillo has a spotting scope that visitors can look through
when they tour the bunker. One of our volunteers was able to capture the San Salvador through
this spotting scope as it rounded the Point—it’s a truly awesome photo, and a reminder of how
small the ship is by modern standards.

D. Boyer

Despite its small size, the San Salvador played a significant role in exploration and navigation
along North America’s west coast. Perhaps the voyage would have been different if Cabrillo had
a bigger ship—it might certainly have been more comfortable for the crew (imagine the impact
of a small and crowded vessel on daily life—using chicken coops for benches, sleeping with
someone else’s boots as your pillow, and the sounds of men snoring mixed with the waves). But
they were still able to observe weather patterns and currents (leading directly to the start of transPacific trade), and to survey the coastline and make contact with the area’s indigenous people.
So in terms of the San Salvador and her crew’s impact on history, size really does not matter.

352

What Was Juan Rodriguez Cabrillo’s Ship San Miguel?
Robert W. Munson

Juan Rodriguez Cabrillo’s scout vessel in 1542, the San Miguel, was referred to as a Bergantina
in the records of the time. References to San Miguel as a Fragatta, Galeota, or Chalupa are rare
and usually written long after the fact. Men who actually saw her called her a Bergantina.
Whatever San Miguel was, she was not a “Brigantine”. Writers in English invariably insist on
translating Bergantina as Brigantine. This stems from the fact that modern Spanish dictionaries
use the word bergantina/o to translate as brigantine. This shift may go back as far as the early
18th century. A 16th century Bergantina in the New World was from 32 to 45 feet long and 12
feet wide. It was a robust vessel with a slightly upswept, hull forward. It was capable of being
rowed with six oar-ports per side. It usually had one mast, with one square sail (for Atlantic
sailing), or one lateen sail common to the Mediterranean. Two masts were atypical. A true
Brigantine did not appear until the 17th century and was characterized by two masts and seven or
eight sails plus spinnakers. They were also twice the size of a Bergantina. A 19th century
Brigantine was about 74 feet long at the waterline, exactly the same length as the 16th century
galleon San Salvador.
Bergantina is a Mediterranean name in use since medieval times. Brigantine is a northern
European name dating to the mid-17th century that comes from the French word “brigand.” The
name applied to a two masted ship, which was faster and more maneuverable than a sloop or
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schooner. In other words, the name Brigantine was applied to a type of ship that made it the
preferred weapon of pirates.
A Fragatta, with a light hull and 12 or 13 oars to the side, was fast. It could be considered a
mini-Viking ship, great for raids or piracy. However, the Fragatta could not handle the open
ocean as well as the Bergantina or the Viking Drakkar.
A Galeota was a large Mediterranean design with a heavy stout hull designed for
ramming/boarding over the bow, a holdover from ancient Roman and Greek warships. Calling
the San Miguel a Galeota may stem from the fact that many writers and translators were doing
their work after 1571. The significance of the date is that at the epic, and decisive, Battle of
Lepanto, 51 Galeotas took part. Prior to that battle, the Galeota was referred to as a “half galley”
(18 oars to a side and generally without a mast). After Lepanto, the Galeota with one or two
masts became a real pain in the neck as a popular vessel of the Barbary Pirates.
A Chalupa is traditionally an open long boat, i.e., no deck. It can be rowed and/or step a mast for
a single light sail. San Miguel was not a Chalupa as she had a fixed mast and was cubierto (i.e.,
she had a deck, which a Chalupa does not). Most importantly, Chalupas, being open boats, were
not named and were not commanded by a Maestre (sailing master). The fact that San Miguel had
a name and a Maestre (Antonio Correa; Kelsey p.112) clinches the fact she was not a Chalupa.
What San Miguel most closely resembled was what the English would call a Pinnace.
San Miguel’s known crew consisted of Maestre (Sailing Master), Piloto (Navigator), five
Marineros (Seamen), three Grumetes (Apprentice Seamen), one Paje (Page, ship’s boy). This
crew is insufficient to man the sweeps. It’s likely at least 10 or 12 men were carried as
Supernumeraries, probably a mixture of Indian slaves and soldiers. As was typical, one of the
sailors probably drew extra pay by being a certified Lombardero (gunner). Indian slaves could
have been trained in skills such as caulking, carpentry and cooking, as well as being grunt
laborers.
The ship was authorized, by the Imperial Reglamento of 1522, up to six Bercos (swivel guns, 72
balls each). Considering how expensive firearms were on the Pacific coast, there was probably
only one or two. Bergantinas traditionally carried a gun in the bow, the second Berco being
stowed out of the weather. This expedition was for exploration and mapping--they weren’t
looking for trouble, the soldados were strictly a contingency. The fact that a Bergantina was
authorized by the Reglamento, two Arquebus (matchlock muskets) and four Ballestas
(crossbows), may give an indication of the number of soldiers embarked. The other ordnance
authorized was typically used by Marineros: 18 Jabalinas (javelins), two quarterpikes, 10
boarding axes, and 10 Rodelos (12” to 15” diameter round shields, or “bucklers”). By order of
the Reglamento, every Marinero had to own a weapon, a shield and a helmet to help defend the
ship and themselves when ashore. It is probable they used the ship’s boarding pikes, boarding
axes, and Rodelos. They were expected to buy their own helmet.
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The Story of Cabrillo’s Statue

(Our thanks to Cabrillo National Monument Foundation and Cabrillo National
Monument Conservancy for information included in this document)

If the original dream for Cabrillo National Monument (CNM) had come true, the Old
Point Loma Lighthouse would no longer exist, and a 150-foot statue of Juan Rodriquez
Cabrillo would stand in its place.
The dream began with an organization called the Order of Panama. Dedicated to
commemorating California’s Spanish heritage, the group wanted to memorialize Cabrillo
as the discoverer of California and erect a statue of the explorer that would overlook the
harbor.
The Order of Panama first chose a spot of land 300 feet south of the old lighthouse for the
statue. The land was within the boundaries of Fort Rosecrans Military Reservation so the
group needed permission from the War Department for its plans. The commander of Fort
Rosecrans supported the monument idea but recommended the statue be built on the site
of the old lighthouse. He reasoned that the lighthouse was of little historical value and the
location would be the least objectionable to the military.
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On October 10, 1913, Secretary of War Lindley Miller Garrison sent a letter to President
Woodrow Wilson recommending he sign a proclamation setting aside the land for a
national monument.
The president’s proclamation authorized the Order of Panama to erect a statue of
Cabrillo, but the group never carried out its plans and eventually dissolved. In 1926
President Calvin Coolidge authorized another group, the Native Sons of the Golden West,
to erect a statue of Cabrillo. For whatever reason, that group also failed to realize the
dream.
In 1931 the Ninth Army Corps made major repairs to the old lighthouse. And in 1933
President Franklin Delano Roosevelt signed an executive order that put Cabrillo National
Monument (and other monuments, battlefield sites and military parks) under the
jurisdiction of the National Park Service.
Work at CNM began in earnest in 1935. The old lighthouse was restored, and a six-foot
bronze plaque that commemorated Cabrillo’s voyage was installed. During World War II
the monument was closed to the public and was not reopened to visitors until November
11, 1946.
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In the meantime Alvaro De Bree, a well-known Portuguese sculptor, was commissioned
by the government of Portugal to create a statue of Cabrillo that would be given as a gift
to the state of California as part of the San Francisco Golden Gate Exposition of 1940.
The statue was made of porous, stratified limestone and sandstone, and it stood 14 feet
tall. Portugal shipped the statue to San Francisco but, because it arrived after the
exposition had started, it was placed in storage at a private residence. Governor Culbert
Olson accepted the statue on behalf of the state of California and announced it would be
given to the city of Oakland, home to a large number of Portuguese.
State Senator Ed Fletcher of San Diego read about the statue in the newspaper and
decided it should be brought to his city rather than to Oakland. He obtained a legal
opinion from the California Legislative Council stating that only the state legislature had
authority over the statue’s disposition. He also obtained a letter from the president of the
State Park Commission asking the homeowner to relinquish the statute to Fletcher. The
statue was moved by truck and transported by train to San Diego, where it was locked in
a city warehouse for safekeeping.
Governor Olson demanded the statue be returned and accused Senator Fletcher of theft.
But no official action was taken and the statue remained in San Diego, although it was
not on public display.
On December 19, 1940, a site was dedicated for the statue on the grounds of the Navy’s
Sonar School on Harbor Drive. With wartime security measures in place, the public did
not have access to the grounds or the statue.

Once the war ended discussions resumed over a more public space for the statue. Several
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years and many negotiations later, Cabrillo’s statue was donated to the National Park
Service. The statue was placed north of the lighthouse facing the existing plaque and was
rededicated on September 28, 1949.

In 1966 the statue was moved to its current location next to the Visitors Center. Due to
the wind, salt and weather conditions at CNM, it had deteriorated over time. Sculptor
Joao Charters Almeida duplicated the statue in Portugal using harder limestone. It was
brought to San Diego and the duplicate statue was rededicated in 1988.
Alvaro De Bree’s original statue of Cabrillo and the six-foot bronze plaque
commemorating the explorer’s voyage were moved into storage at CNM. Meanwhile, in
Ensenada, Mexico, a local hotel owner hoped to bring the statue to his city. Nico Saad,
owner of the San Nicolás Hotel, worked with architect Claudia Turrent and others on a
plan to repair and restore the statue and protect it from the elements.
In late 2012, the statue was moved from CNM to Ensenada under a contract between the
city and the U.S. Department of the Interior. The statue was installed in the gardens of the
Riviera del Pacifico Cultural and Convention Center (formerly the Hotel Riviera del
Pacifico) and dedicated in September 2013.
The original six-foot bronze plaque remains in storage at CNM.
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The Lighthouses of Point
Loma
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The Lighthouses of Cabrillo National Monument

(Our thanks to Kim Fahlen and Karen Scanlon for information included in this document,
edited for content and space)
When visitors pass through the entrance gate to Cabrillo National Monument they are on
the ‘monument’ that is Cabrillo National Monument, and in a national park. Although the
Old Point Loma Lighthouse is now one of the main draws for visitors to CNM, its very
existence was once questioned and it was neglected and threatened with demolition at
different times in its history.

Old Point Loma Lighthouse
California had enjoyed statehood for just a year when the United States Coast Survey
party traveled west in 1851. Its mission was to chart the Pacific Coast and also determine
the sites for the first eight west coast lighthouses to be constructed by the U.S.
government.
San Diego, at the southwest boundary of the U.S., was an obvious choice for a
lighthouse. The tip of Point Loma, at 422 feet above sea level, offered what seemed to be
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the perfect spot for a lighthouse because the light could be seen from both the ocean side
of Point Loma and the bay side.
Construction of the lighthouse began in 1854. Francis A. Gibbons and Francis X. Kelly
were partners in the Baltimore firm ultimately hired for the job. They disliked the Point
Loma location because it required them to build a road and bridges in order to haul
materials to the site. Water for the mortar and plaster was brought in from a well in La
Playa, about seven miles away.
Before the 1850s, most U.S. lighthouses used Argand lamps and parabolic reflectors. The
lights didn’t cost much, but they also didn’t produce much light (and they used a lot of oil
and needed constant tending). French physicist Augustin Fresnel created a lens apparatus
in 1822 that changed the way lighthouses would be illuminated. The Fresnel lens is
shaped like a glass bullet with many prisms and bulls’-eyes. When the light flashes, the
light is concentrated into lots of individual beams that radiate out like spokes on a wheel.
When the light is fixed, the light is uninterrupted like a big sheet. There are seven sizes,
or orders, of Fresnel lenses: first (the largest), second, third, three-and-a-half, fourth,
fifth, and sixth (the smallest). Records indicate that a first order lens was originally
ordered for Point Loma, but a third order lens was eventually installed.
Point Loma Lighthouse was put into service on November 15, 1855. Its architectural
style was of Cape Cod design, with a tower centered in the two-story dwelling. The roof
was tin painted in red lead; the iron lantern was also red. Initial building contracts
specified Argand lighting—for Point Loma, 12 oil lamps backed by 16-inch parabolic
reflectors seated on a stationary, tiered frame. But just before completion, the Lighthouse
Board adopted the Fresnel lenses.
In just under 36 years of operation, 11 principal keepers and 22 assistant keepers served
at Point Loma Lighthouse. Low pay, isolation, distance from town, and water collection
likely influenced the high turnover. The last keeper at the old lighthouse was Robert
Israel. He stayed for 18 years and then transferred to the new Point Loma Lighthouse and
stayed one more year. Through time, other structures were added around the old
lighthouse, including a barn, a chicken-coop, a wood/oil shed (which had been altered to
accommodate assistant keepers), additional cisterns and a catch basin.
Point Loma Lighthouse—acclaimed as the highest in the U.S.—had not been in service
long before it was obvious that its elevation would be its undoing; too often its light was
obscured by fog and low clouds. A new Point Loma Light Station was established at a
lower elevation in March 1891. The old lighthouse was boarded up and abandoned. The
outbuildings disappeared, and vandals broke into the lighthouse and took pieces of it
away. In 1913 the commanding officer at Fort Rosecrans recommended the lighthouse be
torn down. But because of the magnificent view from the tower, the lighthouse was still
quite popular with tourists.
Meanwhile, there was a movement underway to build a memorial to explorer Juan
Rodriguez Cabrillo. The Order of Panama (an organization dedicated to commemorating
California’s Spanish heritage) wanted to build a 150-foot tall statue of Cabrillo. The
statue was to replace the old lighthouse.
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In October 1913 a presidential proclamation set aside the ½ acre of ground surrounding
the lighthouse as Cabrillo National Monument. The proclamation cleared the way for the
building of the statue. But for whatever reason, the Order of Panama never carried out its
plans and the organization eventually dissolved.
The old lighthouse came to have several ‘lives’ through time, serving as a radio- and
signal-tower, Army post-exchange, tea-house, visitor center, and who knows what else. A
major ‘life-saving’ historic rehabilitation between 1933-1935 was given to the lighthouse
when Cabrillo National Monument integrated with the National Park Service.
The original Fresnel lens was removed from the tower within a week of the old tower’s
closing in 1891; likely, it was sent either to the San Francisco lighthouse depot or to the
main depot in New York for use elsewhere. Its fate has yet to be discovered. At the time
of the lighthouse’s centennial, a smaller fourth order lens with copper blanking panels
was displayed in the tower and kept there for many years. Today the lens in the lantern is
of the design of the original, a third order fixed lens manufactured by Henry-Lepaute.
Only a small number of lenses installed in U.S. lighthouses were not French-made.
That the Old Point Loma Lighthouse continues to be visited and treasured by thousands
of people is a wonder, and certainly, testament to decades of dedication by Cabrillo
National Monument.
Ballast Point Light Station
Although technically not part of Cabrillo National Monument, the Ballast Point Light
Station was needed after the Old Point Loma Lighthouse was no longer operating. Stakes
and lantern lights on poles had long been used to guide vessels through the ill-defined,
narrow channel of mudflats to the port of San Diego. Just inside the bay entrance, Ballast
Point jutted dangerously into the passage. Because of the relocation to a lower elevation
of Point Loma Lighthouse, Ballast Point required more intensified lighting.
Ballast Point Light Station became operational on August 1, 1890. The lighthouse was a
square tower attached to the clapboard Mission Revival-style house—assistant keepers
resided there, while the principal keeper occupied a second dwelling beside it. For the
first time in San Diego, a fog sound signal was established. Installed to warn shipping
away from the Point, the big bell in its house was tolled by clockwork; the falling weights
descended into a space in the ground and needed winding every hour.
A lens of the fifth order manufactured by Sautter & Lemmonier gave a fixed white light;
kerosene and acetylene fueled the lamp before electricity. In 1920 the character was
altered to broadcast a green light, given by a green glass shade placed around the lamp
inside the lens. Cabrillo National Monument displays this original lens in its Assistant
Keepers Quarters. In time, light station personnel maintained eight lighted buoys in the
channel as well as the lighthouse.
Much is written about the men and their families who kept Ballast Point Light Station. It
is a pity that the station buildings were razed in the early1960s. A modern beacon was
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installed on top of the lone-standing lighthouse tower for a time, but that became
unstable, so the beacon was removed to a wooden ‘dolphin’ in shallow water—rather like
a return to the stake light.
‘New’ Point Loma Light Station
Keeper Robert Israel lighted the three wicks of the kerosene lamp in the new Point Loma
Lighthouse on March 23, 1891. The iron skeleton-style tower stands on a concrete block
25 feet square and 14 feet deep. Two clapboard dwellings of Mission Revival-style,
outhouses, two large water tanks, and an oil house completed the station until the barn
from the old lighthouse was moved to the site.
Acquisition of a Fresnel lens was problematic, but ultimately one whose brass plaque
read ‘ANCLOTE KEYS Florida Henry-Lepaute engineer 1887’ was installed. A ruby
glass ‘screen’ was attached to every other of the 12 lens panels to give a flashing (by
clockwork rotation) characteristic of alternating red and white flash every 20 seconds. In
1912 light intensity was increased by use of incandescent vapor oil, the ruby panels
removed, and the character altered to one white flash every 15 seconds.
A compressed-air fog signal was added in 1913, its housing built at the foot of the tower.
Since another attendant was required, a third dwelling was built. Electricity came to the
station in 1928 but, being so “impractical”, was not used in the lighthouse until 1933. The
fog siren was exchanged then for a two-tone diaphone.
The U.S. Lighthouse Service became the domain of the U.S. Coast Guard in 1939. In the
years that followed, technology made way for lighthouse automation and stations became
unmanned. With considerably less human upkeep, lighthouses have suffered. The 1891
Point Loma tower has been declared condemned.
By 1997 corrosion of the tower’s ironwork had overcome rotation of the lens and the
floor was out of plumb. The central post—running the entire height of the lighthouse and
normally attached to the floor—was separated from the floor ¼ inch. The U.S. Coast
Guard determined that the only way to save the optic was to remove it from the
lighthouse, which was accomplished by a specialist team in 2001. Today, a Vega rotating
beacon mounted on the exterior lantern gallery sends the signal of one white flash every
15 seconds.
In 2005 Cabrillo National Monument opened the Assistant Keepers Quarters—a structure
“rehabilitated” on the plan of the 1870s wood/oil shed that once housed assistant light
keepers. Standing on the footprint of the original shed beside the old lighthouse, the
Assistant Keepers Quarters displays an impressive collection of lighthouse-related
artifacts. Rotating in the center is the Fresnel lens of the active Point Loma Light
Station—many who have never seen (or thought about) a lighthouse lens, are incredulous
as they come upon the beautiful optic. What perfect historic preservation!
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Both of these lighthouse lenses are of the size called third order. Note the difference
between a 'fixed' lens and a 'flashing' lens. Above, the lens in the lantern of Old Point
Loma Lighthouse does not rotate; its beam is a broad sheet of light sent 360 degrees. The
lens below is displayed in the Assistant Keepers Quarters (having been removed from the
active Point Loma Light Station). As this lens rotates, its flash panels with bulls-eyes
create what appear as flashes, beautiful spokes of light, when seen from a distance.
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It is hard to realize that this light station existed on the end of Ballast Point, but lest it
pass out of memory, its story stays at Cabrillo National Monument. The station was
activated in 1890 and was razed in the early 1960s.
-Image belongs to U.S. National Archives
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Point Loma Light Station
Visitors to Cabrillo National Monument are often surprised to learn that there is an active
lighthouse on the low tip of Point Loma. Though some of the structures seen in this circa
1950-60s image no longer exist at the Point Loma Light Station, a signal continues to
highlight the coast via an automated beacon secured on the tower's exterior gallery railing.
-Image courtesy of James Dudley Family Collection
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It appears an unadorned, businesslike station in this late 1890s image--no Torrey Pine to
the left of where light-keeper Captain Israel stands. Furnishings in the lighthouse today
represent the era of 1880-90s. Lantern windows in U.S. lighthouses were always covered
during daylight hours.
-Image belongs to CNM
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Kim Fahlen and Karen Scanlon are world-renowned lighthouse experts. Cabrillo National
Monument is fortunate to have them leading the volunteer efforts in support of our
lighthouse. You can find their book in the CNM Visitors Center bookstore.
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The Old Lighthouse

(Our thanks to NPS and Robert Clodine for information used in this document)
Introduction
Once called the “Star of the Silver Gate,” the Old Point Loma Lighthouse functioned as
the southern-most Pacific coast beacon of light in the United States from 1855 to 1891. It
is one of eight original west coast lighthouses approved by Congress and built in the early
1850s, each with the same basic design: a Cape Cod style dwelling with a tower rising
out of the center of the structure.
The lighthouse sits atop Point Loma, 422 feet above sea level, overlooking the Pacific
Ocean to the west and the entrance to San Diego Bay to the east. The light, at an
elevation of 462 feet, was the highest navigational beacon in the United States during its
36 years of operation.
The need for west coast lighthouse became apparent when the California Gold Rush,
statehood, and attendant settlement in the west caused a dramatic increase in sea traffic.
The coastal area was treacherous to navigate, with steep, rocky cliffs, unpredictable
currents, and few natural harbors. In the late 1850s, sea traffic and settlement continued
to increase, providing the impetus to begin construction of eight additional lighthouses on
the west coast, for a total of 16 in all from Point Loma in the south to Cape Flattery at the
northwest corner of Washington State.
Building the Lighthouse
A site was chosen in 1851 and construction began on April 8, 1854. The work was
performed by the Baltimore, Maryland partnership of Francis Kelly and Francis Gibbons.
Materials were brought in from San Francisco on the schooner Vaquero, and included
lumber, cement, lime, and bricks. Sandstone (for the outer walls) and tiles (for the
basement floor) were among the local materials used.
Construction was not a simple task and took longer than expected. Due to difficulties
related to construction in a remote location with rugged terrain, and tower modifications
to accommodate a new type of lens, the original construction estimate of $15,000
eventually grew to nearly $30,000. Finally, the construction and lens installation
complete, the wicks were lighted and the tower beamed its first light on the evening of
Nov. 15, 1855.
The Lens
The heart of the lighthouse is the lens. It is located in the tower and is protected from the
elements by a roof and enclosed siding. At Point Loma, the type used was a fixed (nonrotating) 3rd order Fresnel (pronounced Fra-nel) lens, named after the French physicist
who developed the apparatus in 1822. The Fresnel lens was first used in the United States
in 1841 at Navesink Light Station, New Jersey, on the south shore of the entrance to New
York Harbor. Ten years later, the lens was approved for use in all new lighthouses,
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having been demonstrated to be superior to the lenses then in use. The 3rd order (or 3rd
largest of seven sizes) lens at Point Loma stood over 5 feet high and 3 feet wide. In the
center, three concentric wicks produced a flame of 168 candlepower, fueled by burning
whale oil, later lard oil, and finally kerosene. The lens focused, magnified, and directed
this light source into an uninterrupted horizontal sheet of light of about 19,000
candlepower, visible at sea more than 20 miles on a clear night.
A historically correct 3rd order lens is currently on display in the lighthouse tower, and a
partial lens is in the Park Visitors Center. Since renovation of the lighthouse in 1985, the
lamp has been lighted (electrically) at dusk each evening. It is visible from the bay side
only, as a curtain prevents light from shining out to sea so that navigators will not be
confused by the light, which has not officially operated since 1891.

Why was the lighthouse taken out of service in 1891? Its distinction as the highest
lighthouse in the United States was its undoing. Low clouds, a common California
coastline phenomenon, arrive onshore many evenings at an elevation of a few hundred
feet, often obscuring the top of Point Loma from the view of mariners. The visibility
below the clouds, however, is generally good. In addition, the lighthouse location was too
far from both the bay entrance and ocean to make the installation of a foghorn or other
navigational aid practical or effective. As a result, a new lighthouse was built at a lower
elevation on the southern tip of Point Loma (at Pelican Point) and has operated
continuously since 1891.
Staffing the Lighthouse

373

Eleven keepers served at the Old Point Loma Lighthouse. The first, James P. Keating,
served just over four years. The last, Robert D. Israel, served for almost 18 years, having
been appointed assistant keeper two years before his promotion to keeper.
A third keeper, W.C. Price, stayed over six years, while the other eight remained on duty
for much shorter periods, from a few months to a few years. The relatively high turnover
of keepers was due, for the most part, to low pay. A principal keeper earned $1,000
annually, while a first assistant keeper received $650, and a second assistant $500.
During one period (1859-1861), the principal keeper’s pay was reduced to $800.
Retaining a keeper was difficult enough, but it was even more difficult to keep assistant
keepers: there were 22 in 36 years.
The duties of a keeper and assistant keeper were not difficult and were carefully spelled
out in various instruction booklets. The work included cleaning and polishing the lens,
cleaning and filling the lamp, removing all dust from the framework of the apparatus, and
fitting and trimming the wicks. A linen apron was worn during this cleaning process to
ensure the lens would not be scratched. The lighthouse staff also alternated watches and
performed the most important function of all: keeping the light burning from sunset to
sunrise.
Life at the Lighthouse
Living at the lighthouse had its hardships and could be lonely. It was a 10-mile trip to
town by horse and wagon, over roads with many chuckholes. The keeper and his family
had to deal with almost constant and often strong winds. Meager rainfall in the area rarely
provided enough water for use at the lighthouse. Lonely hours were filled with reading,
card games, crafts, and other relatively quiet pursuits. Mr. Israel’s wife, Maria, attempted
to grow a small garden of flowers and vegetables, but it met with only modest success.
She also served for a time as assistant keeper in addition to her traditional duties of
knitting, cooking, baking, and raising four children. In order to pass the time and earn
extra money, she crafted wall hangings of shells gathered on the nearby beach. Two of
Maria’s original wall hangings are currently on display in the lighthouse parlor.
Robert Israel moved his family to the new lighthouse location in 1891, and was keeper
there for nearly a year until his resignation, apparently in a dispute over water and
lighthouse service cost saving measures.
After 1891
Once taken out of service, the old lighthouse deteriorated rapidly due to vandalism and
weathering. In 1913, the structure and surrounding ½ acre of land were set aside by
President Wilson as Cabrillo National Monument. The plan for the site was to demolish
the lighthouse and erect a 150-foot statue of Juan Rodriguez Cabrillo. That plan never
materialized, and the structure continued to deteriorate until 1933, when the National
Park Service assumed responsibility for the old lighthouse.
Because of military concerns about the light’s strategic location overlooking the entrance
to San Diego Bay, all visits to the monument were halted during World War II, when the
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lighthouse building was used as a radio tower and later for storage. From 1935-1965,
except for the period of World War II, the lighthouse functioned as a visitor center, tea
shop, bookstore, historic house, and monument office. For a time, the lighthouse was
listed in San Diego Chamber of Commerce literature as the “Old Spanish Lighthouse.”
The designation may have been a romantic portrayal, but it was neither historically nor
architecturally accurate. The closest connection to being Spanish was perhaps the tiles
from the ruins of an old Spanish fort that were used in the cellar floor.
Current Information
At present the lighthouse building is open to the public during park hours. The tower is
closed to preserve and protect it. However, it is open to the public three times a year
(March 22, August 25 and Nov. 15). The four main rooms of the lighthouse are visible
through glass windows in the entry hall and second floor landing areas. The lighthouse
has been refurnished by park personnel with original and period pieces of the 1880s and
is “…on display as a historic house whose object is to give the visitor an idea of the life
and times of a nineteenth-century west coast lighthouse keeper and family.”
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It's easy to see why the Old Point Loma Lighthouse was taken out of service after only 36 years,
as heavy fog would often obscure the light.
-NPS Photo
Excerpts from our website: http://www.nps.gov/cabr/
The Old Point Loma Lighthouse - Illuminating the Past
The Old Point Loma Lighthouse stood watch over the entrance to San Diego Bay for 36 years.
At dusk on November 15, 1855, the light keeper climbed the winding stairs and lit the light for
the first time. What seemed to be a good location 422 feet above sea level, however, had a
serious flaw. Fog and low clouds often obscured the light. On March 23, 1891, the light
was extinguished and the keeper moved to a new lighthouse located closer to the water at the tip
of the Point.
Today, the Old Point Loma Lighthouse still stands watch over San Diego as a sentinel to a
vanished past. The National Park Service has refurbished the interior to its historic 1880s
appearance - a reminder of a bygone era. Ranger-led talks, displays, and brochures are available
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to explain the lighthouse’s interesting past.
Construction - Why is it the "Old Point Loma Lighthouse?"
The Old Point Loma Lighthouse is a reminder of simpler times - of sailing ships and oil lamps
and the men and women who day after day faithfully tended the coastal lights that guided
mariners. In 1851, a year after California entered the Union, the U.S. Coastal Survey selected the
heights of Point Loma for the location of a navigational aid. The crest seemed like the
right location: it stood 422 feet above sea level, overlooking the bay and the ocean, and a
lighthouse there could serve as both a harbor light and a coastal beacon.
Construction began three years later. Workers carved sandstone from the hillside for walls and
salvaged floor tiles from the ruins of an old Spanish fort. A rolled tin roof, a brick tower, and an
iron and brass housing for the light topped the squat, thick-walled building. By late summer 1854
the work was done. More than a year passed before the lighting apparatus - a five-foot tall 3rd
order Fresnel lens, the best available technology - arrived from France and was installed. At dusk
on November 15, 1855, the keeper climbed the winding stairs and lit the oil lamp for the first
time. In clear weather its light was visible at sea for 25 miles. For the next 36 years, except on
foggy nights, it welcomed sailors to San Diego harbor.
The seemingly good location of the lighthouse concealed a serious flaw: fog and low clouds
often obscured the beam. On March 23, 1891, the keeper extinguished the lamp for the last time.
Boarding up the lighthouse, he moved his family and belongings into a new light station at the
bottom of the hill. Today you can see the "New" Point Loma Lighthouse from the Kelp
Forest/Whale Overlook, 100 yards south of the Old Point Loma Lighthouse.
Life at the Lighthouse - Family Memories
By David & Jeanne Israel
The Old Point Loma Lighthouse was not just the housing for a light; it was the home of the
people who took care of the light. It’s a light and a house in one.
Where did your grandfather grow up? Mine grew up in a lighthouse. The day he was born, June
2, 1871, his father (my great-grandfather), Captain Robert Decatur Israel, was appointed
Assistant Lighthouse Keeper at the Old Point Loma Lighthouse. When my grandfather was three
years old, his father was promoted to Keeper, and his mother (my great-grandmother),
Maria Arcadia Machado de Alipas Israel, was appointed Assistant Keeper. The lighthouse was a
bustling family home, with the Israel’s three boys and a niece growing up there. In the yard lived
three horses, chickens, pigs and goats. The Israels lived and worked on Point Loma for 18 years,
where they watched their children and grandchildren grow up. One of the Israel’s grandsons was
born at the lighthouse. Maria and her mother, Juana Machado, of Old Town San Diego, delivered
the baby.
Life on the isolated Point was, at times, an adventure. My mother remembers as a child
complaining to my grandfather about having to walk to school, and him telling her, “How would
you like to have to row a boat across the bay to school?" That’s how he and his two brothers got
to school in Old Town San Diego from the lighthouse.
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Not only was their home one of the first lighthouses on the west coast of United States, it was
also the highest in the country, the light being 462 feet [height of the lens] above sea level. It was
so high that ships often couldn’t see the light through the fog and clouds. At such times, because
there was no foghorn, Captain Israel would fire a shotgun to warn ships away from the
treacherous rocks below. Eventually the lighthouse was replaced by the “New” Point Loma
Lighthouse, built at the end of the Point at a lower elevation.
My great-grandfather kept the Old Point Loma light longer than any other keeper, and he was
also the last keeper. He extinguished the light for the last time in March 1891. In 1984, the
National Park Service lighted the light again for the first time in 93 years, in celebration of the
site’s 130th birthday. Approximately 3,000 people and over 100 descendants of the
Israels attended. It is always a thrill for me to look up at night from anywhere in San Diego and
see the light shining as it did over 100 years ago. It’s as though my great grandparents still live
there.
Recently it has been our pleasure to volunteer our time, effort, and memories at the Old Point
Loma Lighthouse. On special occasions the park opens the very top of the tower to the public.
The 360-degree view is breathtaking. We are there, in 1880’s attire, to show visitors through the
house at times. We can almost hear the footsteps of the children who once lived there,
and glimpse in our imagination Maria knitting by the fire or the captain rushing upstairs to relight a blown out wick. You may also see us recreating a kitchen garden beside the lighthouse,
and helping park staff to reintroduce native plants to the area surrounding it. We are helping put
the past back into place for the enjoyment of future generations.
The National Park Service, by preserving this historic lighthouse, gives us all a special place to
step back in time, a windswept retreat from our busy modern world, a place to remember the
people and times that went before us. Over 100 years ago, people drove out by horse and buggy,
over steep and rutted dirt roads, to visit the Israels, to picnic, and to enjoy the spectacular view
that visitors still come to enjoy today.
The Old Spanish Lighthouse?
"The Old Spanish Lighthouse" is a name that stuck with the lighthouse for a number of years
even though it wasn't constructed in the Spanish time frame. Its longest lasting family, the
Israels, had Old Town connections to the Spanish era and Maria was among them.
Maria Israel and the Old Point Loma Lighthouse
By Debbie Stetz
Debbie Stetz was an interpretive ranger at Cabrillo National Monument. She received an MA in
Public History from the University of San Diego. Her thesis was a social history and analysis of
development of the early 1900s mining town, Rhyolite, NV, which will soon be published by the
University of Nevada Press.
Women's contributions to the workplace have changed dramatically in the last 100 years. Career
opportunities during the 1800s were typically of a maternal nature, such as nursing, teaching, or
domestic service. Although today’s women have climbed high on the corporate ladder, there are
still only a handful of women who have held some very unusual jobs. One such woman was
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Maria Arcadia Alipas Israel, daughter of a prominent Spanish family in San Diego. For nearly 20
years, she helped the U.S. Lighthouse Service safely guide ships into San Diego’s harbor.
The Old Point Loma Lighthouse at Cabrillo National Monument, constructed in 1855, functioned
for 36 years, until it was permanently shut down and abandoned in 1891. Built at the harbor
entrance high atop Point Loma, the lighthouse was usually shrouded in early morning low clouds
and fog and was eventually replaced by another lighthouse built closer to the water’s edge.
During its life span, 11 keepers were stationed at the lighthouse. The last keeper was Robert
Decatur Israel, who lived there with his family for 18 years. For three of those years, his wife
Maria officially served as the assistant lighthouse keeper.
Keeping the immense Fresnel lens lit throughout the night was the principal job of the keeper.
But the most difficult part of the work was maintaining the equipment and grounds to exacting
government standards. Detailed manuals issued by the U.S. Lighthouse Service outlined every
acceptable, and unacceptable, activity around a lighthouse, from the correct procedure for
trimming the wicks and polishing the glass, to being “courteous and polite to all visitors who
conform to the regulations.”
Maria Israel shared lighthouse duties with her husband and often kept the night watch.
She placed her rocker at the base of the circular stairway and passed the hours away with sewing
and knitting while a beam of light from the lens in the tower illuminated the needlework in her
lap. When the light was extinguished in the morning, the keeper donned a linen apron and began
immediate preparations for the detailed cleaning and polishing of the lens and equipment. In
keeping with the government rules, Maria was expected to keep the lighthouse and living
quarters scrupulously clean, without any speck of dirt and dust. Every hour of the day and night
was precious since her time was divided between the maintenance of the lighthouse and caring
for her home and family. At times, teamwork was important. Tension welled up when ships
drifted too close to the rocks of Point Loma and had to be alerted to their potential danger. Maria
kept watch as Captain Israel ran outside to fire off warning shots from his shotgun. On February
15, 1876, the Lighthouse Board, for unknown reasons, replaced her as the assistant keeper.
The old Point Loma Lighthouse is a prim, two-story house, built in a traditional New England
style with a parlor and kitchen on the first floor, two bedrooms on the second with a flight of
stairs leading to the tower that housed the lens, and a full basement with a cistern below. Its
location at the tip of Point Loma offers a spectacular view of the San Diego area and, just as
today, has always attracted visitors to the quaint little lighthouse. But its distance from town and
lack of available fresh water made life in the lighthouse less idyllic than it may have seemed. In
1874, a woman reporter from the San Diego Union wrote about her visit:
The lighthouse upon the extreme point of Point Loma is some fourteen miles from San Diego
and is approached by one of the most beautiful drives in the world, to those who enjoy the cool,
bracing breezes ... the buildings consisted of a very neat and commodious dwelling house
surmounted by a tower fifteen feet high, also several immense sheds erected by the government
for the purpose of catching rainwater ... Water and wood are items of considerable importance
here, both having theretofore been brought from San Diego ... The vegetation around the
lighthouse is very meager consisting of very low, scrubby sage brush. Mrs. Israel told us that she
had endeavored in vain to make a few of the most hardy flowers and vegetables grow, but the
position was too much exposed to admit of cultivation.
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Maria Israel was an industrious woman who successfully created a home from very limited
resources. She had a knack for decorative arts and spent a great deal of time stitching shawls,
pillow shams, lace curtains, and quilts. Tourists at the lighthouse often purchased the mosaic
picture frames she constructed from colorful seashells her sons gathered from the tidepools. She
tried to grow tomatoes, potatoes, cabbage and lettuce in the unforgiving clay soil around the
lighthouse. She tended a grapevine from which she dried grapes into raisins, and grew hot
peppers—a vital ingredient in her Mexican cuisine. If anyone embodied the old lighthouse, it
was Maria Israel.
In 1995, the National Park Service celebrated the 140th birthday of the Old Point Loma
Lighthouse with a major interior restoration. Bill Brown, Staff Curator of Historic Furnishings at
Harper’s Ferry, was brought in to carry out the job. He and his assistant, Andy Chamberlain,
immediately embarked on a search of historic resources to help them recreate the lighthouse’s
interiors during its 1880 heyday. When Brown and Chamberlain chose materials and furnishings
to represent that era, Maria Israel played a prominent role in their decisions. Brown explained:
We know that Mrs. Israel did sewing and mending and a lot of handwork, and she did these two
[seashell] frames. We’ve tried to set up various sewing materials of the period, and various kinds
of things that were popular for women to do in the home, like hand-work ... I’m not saying that
we like it, but that’s what they did, and that is what is important, to not ‘decorate’.
The National Park Service has successfully restored the lighthouse to its former glory days when
it was a working lighthouse and a comfortable home. The “Light Keeper” manuals are on
the desk in the parlor. Part of the keeper’s uniform is laid out on the bed upstairs, and the utility
closet is filled with wicks and lanterns. Maria Israel’s presence is also very apparent throughout
the house with the lace curtains, Boston rocker, a basket of sewing, appliquéd pillows on the
daybed, and strands of red peppers and garlic hanging in the kitchen. The beautiful furnishings
throughout the lighthouse portray her role as a wife and homemaker, common positions for
women of her time. But she was also a modern working woman—assistant lighthouse keeper—a
position not many women, of any time, have had the privilege to hold.
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The Old Point Loma Lighthouse and outbuildings yesterday...
-NPS Photo

...and today.
-NPS Photo
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Introduction
Much has been written about the Old Point Loma Lighthouse, and this paper brings together
from multiple sources a single summary of information that will be useful to Cabrillo National
Monument staff, volunteers, and guests.

Interpretation Period
We interpret the lighthouse as being set in the year 1887, and we do this for two main reasons.
First, the lighthouse was painted white in 1887, and if we were to accurately interpret the
lighthouse prior to that year, we would have to strip the white protective paint from the house
and revert to the natural color of the sandstone blocks, exposing them to the elements and
erosion. Obviously, this is not an option.
Second, by interpreting later in the life of the lighthouse, we have more history to look at than if
we interpreted at the beginning of the lighthouse’s life.
The flag that we fly on the flagpole outside of the lighthouse has 38 stars representing the 38
states in the United States in 1887.

General Lighthouse Information
Lighthouse Administration
Lighthouses were erected, operated and maintained by each colony prior to the American
Revolution. In August 1789, Congress passed an act that shifted responsibility for lighthouses to
the federal government.
From 1789 to 1820, responsibility for the lighthouses fell to the Commissioner of Revenue
(except for the period 1802 – 1813 when the Secretary of the Treasury was responsible). In
1820, the Fifth Auditor of the Treasury was tasked to supervise all aids to navigation and did so
until 1852 when the Lighthouse Board was established. (Holland & Law, 1981, pp. 3,4)

Construction of West Coast Lighthouses
Congress authorized the building of several lighthouses along the west coast on September 28,
1850:
California:
•
•
•
•
•
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Alcatraz Island *
Battery or Fort Point, San Francisco Bay *
Farallon Islands *
Point Pinos near Monterey *
Point Conception *

•

San Diego (Point Loma *)

Washington:
•
•
•

Cape Flattery
New Dungeness
Cape Disappointment *

In March 1851, two more lighthouses were authorized. One was at Umpqua River, Oregon, and
the other at Humboldt Harbor, California. *
* - Denotes the first eight lighthouses built.
The Secretary of the Treasury had decided to use the $158,140 that was appropriated by
Congress to build the first eight lighthouses, but the contractor selected wasn’t able to post the
$75,000 security bond, so no action was taken through April 1852. (Holland & Law, 1981, pp.
15,16)
Lenses
Early lighthouses in the United States almost universally used the Argand lamp and parabolic
reflector system. The system was inexpensive, but it was complicated to run, used a lot of oil,
required constant attention, and produced relatively little light for the effort. (Holland & Law,
1981, pp. 4,6)
Augustin Fresnel (pronounced fray-NEL) developed a lens that used refraction to direct light into
a single, intense beam of light using prisms. This advancement revolutionized lighthouse
illumination. (Holland & Law, 1981, pp. 6,8)
Fresnel lenses were classified into seven orders depending on their size:
Order
First
Second
Third
Third and a half
Fourth
Fifth
Sixth
(Holland & Law, 1981, p. 8)

Focal Distance
Millimeters
Inches
920
36.2
700
27.6
600
19.7
375
14.7
250
9.8
187.5
7.4
150
5.9

Overall Lens Size
6’
4’6”
3’2”
2’4”
1’6”
1’2”
10”

The Lighthouse Board was a strong proponent of adopting the new Fresnel lens technology, and
by 1859, nearly all of the Argand parabolic lamp systems had been replaced. (Holland & Law,
1981, p. 11)
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Fuel Types
Fuel
Sperm Whale Oil

Period Used
1840’s – 1854

Colza Oil

1850’s – 1867

Lard Oil
Kerosene (Mineral Oil)

1867 – 1880’s
1880 – 1920’s

Comments
Cost $0.55 per gallon in 1840’s;
price jumped to $1.38 per gallon
in 1854 as oil became scarce.
Form of rapeseed from wild
cabbage; not a large enough crop
to meet the demands.
Point Loma Lighthouse started
using kerosene in 1882

(Holland & Law, 1981, pp. 13-15)
The new Point Loma Lighthouse at Pelican Point converted from kerosene to electricity in 1926.
(Holland, The Old Point Loma Lighthouse, 2007, p. 21)

Information Specific To The Old Point Loma Lighthouse
Site Selection
Chief Topographer, U.S. Coast Survey, A.M. Harrison recommended the location of the Point
Loma Lighthouse near the end of Point Loma 422 feet above sea level during his survey in 1851.
In a note concerning the site selection to A.D. Bache, the Superintendent of the Coast Survey,
Harrison commented that while he was on the point, fogs were frequent and heavy. Bache asked
Harrison if the fog would interfere with the normal operation of the light, and Harrison replied
that this was the best site available. Bache agreed and approved the site selection. (Holland &
Law, 1981, pp. 16,17)
The one advantage to Harrison’s site was the fact that the light could be used by those sailing
along the coast and by those in the harbor.
The land that the site was located on was part of a military reservation on Point Loma that was
established in 1852 by President Millard Fillmore.

Construction
Francis A. Gibbons and Francis X. Kelly of Baltimore, Maryland were awarded the contract to
build the eight lighthouses along the coast, including the Point Loma Lighthouse. (Holland &
Law, 1981, p. 20)
When they arrived in San Diego, there was considerable confusion. Gibbons and Kelly were
contracted to build a lighthouse at “San Diego,” and there was no mention of Point Loma, which
was approximately 8 miles away from the town.
On January 17, 1853, Gibbons wrote the Lighthouse Board asking for the correct location on
where to build the lighthouse, and the Lighthouse Board responded on January 25, 1853 with a
copy of the Coast Survey report done by Harrison. In disbelief over the location on Point Loma,
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Gibbons wrote the Lighthouse Board a second time, asking where in San Diego to build the
lighthouse. The Lighthouse Board responded by telling Gibbons that he was under contract to
build the light on Point Loma.
Not satisfied with that answer, Gibbons made an appointment with the Assistant Secretary,
William Hodge, to clarify the situation. He was given the option to build the lighthouse or back
out of the contract. Gibbons did nothing for six months and, in October 1853, once again wrote
to the Lighthouse Board offering to build the lighthouse on the Point Loma site for “proper
compensation.”
Gibbons objected because he would have to incur costs to build a road and bridges to bring the
materials from La Playa all the way out to Point Loma. He asked the Treasury for additional
funds to cover the increased costs, but he was denied. (Holland & Law, 1981, pp. 30,31)
On April 7, 1854, the schooner Vaquero arrived from San Francisco with the building materials
for the Point Loma lighthouse, and construction began within a week. (Holland & Law, 1981,
pp. 32,33)
It took the construction crew 18 men and 35 days to construct a road to Point Loma. To wet the
mortar for the bricks, water had to be brought in from a well at La Playa, nearly 7 miles away.
Sandstone for use in construction of the body of the house was quarried near Ballast Point.
Interestingly, there is no record of the official completion date of the construction. We do know,
however, that the collector of customs in San Diego wrote the Lighthouse Board on August 26,
1854 telling the board that the lighthouse had been inspected and was accepted on behalf of the
U.S. Government. (Holland & Law, 1981, pp. 34,35)
Even though the structure was completed in 1854, it would take more than a year to get the
actual light installed in the lighthouse.
The Fresnel lenses for the west coast lighthouses were ordered from Sautter & Co. in France in
1853. The Humboldt Harbor lens (3rd order) arrived in San Francisco on January 31, 1855 and
the Point Loma lens (1st order) arrived on February 25, 1855.
Unfortunately, because of the incompetence of some of the west coast Lighthouse Inspectors, it
took an excessive amount of time to get the newly constructed lighthouses lighted. Major
Hartman Bache arrived on the west coast on June 30, 1855 and took charge of the installation of
the lights. (Holland & Law, 1981, p. 39)
Near the end of July 1855, Bache sent Samuel Franklin to Point Loma with the 3rd order Fresnel
lens originally designated for the Humboldt Harbor lighthouse. The lens arrived in San Diego on
August 3, 1855. (Holland & Law, 1981, p. 39)
Considerable modifications had to be made to the support tower within the lighthouse in order to
accommodate the Fresnel lens. On November 15, 1855, Major Bache ordered the first keeper of
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the Point Loma Lighthouse, James Keating, to light the light. (Holland & Law, 1981, pp. 40,44)
We celebrate the anniversary of the first lighting of the light on every November 15th with “Open
Tower Day” where we allow guests into the tower and lantern room. (We also have “Open
Tower Day” every August 25th, the anniversary date of the founding of the National Park
Service.)

Cost
The original amount authorized to build the Point Loma Lighthouse was $15,000. But with the
complication of transporting the materials to the construction site, the final cost was nearly
double that at $29,115.26. (Holland & Law, 1981, p. 36)
The Treasury department did allow for certain additional expenses for Gibbons and Kelly after
the fact, but they were not reimbursed for the full amount. Gibbons and Kelly went to court and
eventually prevailed.
The cost of the 3rd order Fresnel lens is estimated to be an additional $3,810 ($1,600 for the lens;
$250 for the three lamps; $260 for the frame; $1,760 for the lantern and other pieces). (Holland
& Law, 1981, p. 37)

Structure Design
The Point Loma Lighthouse is actually two structures. There is the Cape Cod style house,
approximately 20 feet by 38 feet, with its basement, and the separate tower which rises through
the center of the building and supports the lantern and lens. (Holland & Law, 1981, p. 98)
The building is constructed from sandstone quarried most likely near Ballast Point, and the
exterior walls are eighteen inches thick. The tower was constructed from bricks brought down
from San Francisco. (Holland & Law, 1981, p. 113)
Basement
The basement contains two large compartments that are similar in shape and size to the two
rooms above them. In the middle is the foundation for the light tower. You can access the
basement from a spiral staircase leading down from the kitchen, or from an exterior door on the
northwest corner of the building. (Holland & Law, 1981, p. 117)
During the 1935 restoration, a new window was installed on the west wall of the south
compartment, as well as a lavatory with sink and toilet and two storage closets. (Holland & Law,
1981, p. 119)
Lean-to
In the building plans, the lean-to was referred to as a “porch” that was to “have a proper sink,
shelves, &c, and an outside door with proper steps.” One of the construction foremen referred to
it as the kitchen. (Holland & Law, 1981, p. 121)
The original design had shelves along the west wall, and a sink below the south window with a
pump that reached into the cistern in the basement. There never was a stove in the lean-to; so it
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was probably used more as a storage area and as a sub-kitchen where all of the activity
associated with meal preparation, aside from the actual cooking, occurred. (Holland & Law,
1981, p. 121)
At some point after the light went out of service in March 1891, the foundation under the lean-to
became unstable and the lean-to separated from the building. (Holland & Law, 1981, p. 115)
During the life of the lighthouse, the exterior of the lean-to was finished in wood siding. It was
with the 1935 restoration that the exterior was covered with mortar and made to look like the
stone on the rest of the building. (Holland & Law, 1981, p. 115)
Water Supply
The basement contained a cistern that held 1,240 gallons of water, which wasn’t nearly enough
capacity to meet the needs of the keepers and their families. (Holland & Law, 1981, p. 42)
An article in the San Diego Herald on November 27, 1858 reported that “A gentleman, named
Russell, arrived on the last steamer, having a contract to build a new water tank, and make other
repairs and alterations at the Lighthouse on Point Loma.” Unfortunately, there are no historical
records indicating the size, location, or use of that additional tank. (Holland & Law, 1981, p.
132) However, this second cistern was found during an archeological investigation of the
catchment site in 2004. It is partially covered by the south edge of the catchment basin.
To further augment the water supply at the lighthouse, authorization was given in 1882 to
construct a large catch basin and cistern in front of the lighthouse. “The work was completed in
January 1883 and it consisted of a 2,900 square-foot mortar catch basin and an 11,000 gallon
brick cistern fitted with a Douglas hand pump and suction pipe.” (Holland & Law, 1981, p. 60)
In years with normal to heavy rainfall, the cisterns were adequate. But in dry years, the keepers
had to augment their water supply by hauling two 50-gallon barrels in the back of their wagon
from “a well in a canyon back of Roseville,” nearly ten miles away. The number of trips they
would make depended upon the rainfall. (Holland & Law, 1981, pp. 55,60)
Exterior Colors
The outside of the lighthouse was not covered or painted until 1879 when it was noticed that the
sandstone was deteriorating in the elements. Portland cement mortar was applied to the south
and west walls, and then “two coats of stone color, rubber paint” were applied. The other two
walls were given three coats of the stone colored paint as well. (Holland & Law, 1981, p. 113)
In 1887, the lighthouse was painted white. (Holland & Law, 1981, p. 113)
The tower was painted red from 1855 through 1887, and the light was listed as being painted
black in the 1888 Light List. (Holland & Law, 1981, p. 108)
The original roof on the lighthouse was tin and painted red, but in 1866 the leaking tin roof had
been replaced with a shingle roof. (Holland & Law, 1981, p. 113)
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During World War II, the exterior of the building was painted in a camouflage color scheme, and
in 1947, the camouflage paint was removed and the house was once again painted white.
Other Buildings
There is no official record of a woodshed being erected on the site. However, it does appear in a
photo dated to 1869. Also, in 1875, the Lighthouse Board’s annual report mentions that a
“portion of the woodhouse was to be fitted up for the better accommodation of the keepers.”
Obviously, there was a building on site that the Lighthouse Board was authorizing its
modification. (Holland & Law, 1981, p. 132)
In 1875, a pair of “California horses” and a wagon, were authorized by the Lighthouse Board for
the keeper to transport supplies to the lighthouse and, in 1876, a barn was built near the
lighthouse. (Holland & Law, 1981, pp. 56, 132)
In 1880, the Lighthouse Board authorized replacing the horse and wagon with a sailboat to
transport supplies. In 1881, a boathouse and storage shed were authorized to be built by the
Lighthouse Board. The shed was “for the safekeeping of supplies awaiting transportation to the
Light Station.” (Holland & Law, 1981, pp. 56, 134)
At some point between 1867 and 1870, Keeper J.D. Jenkins erected a flagpole near the
lighthouse, and would fly the flag on “special state occasions.” (Holland & Law, 1981, p. 134)

Lenses
Sautter & Co. in Paris, France, was contracted to build the Fresnel lenses for the west coast
lighthouses.
The lack of knowledge about the change in technology from the old Argand lamp and parabolic
reflector system to the new Fresnel lenses, as well as the classification methods for both systems,
added some confusion to the ordering of the Fresnel lens for the Point Loma lighthouse.
The U.S. Coast Survey recommended a “first class seacoast light” for Point Loma, using the
terminology associated with the Argand lamp and reflector system. When it came time to order
the Fresnel lens, a “first class” light was equated to a first order Fresnel lens. So an order was
placed for a first order Fresnel lens (at a total cost of $11,150) for the Point Loma lighthouse.
(Holland, The Old Point Loma Lighthouse, 2007, p. 19)
Of course, the new technology of a first order Fresnel lens provided much more light that its
“first class” predecessor. In fact, a third order Fresnel lens was proven in testing to be superior
to a “first-class reflector system.” (Holland, The Old Point Loma Lighthouse, 2007, p. 22)
When Major Hartman Bache arrived on site to install the lighting systems, he decided to make
the Point Loma light a third order light instead of a first order light. The tower was only large
enough for a third order lens and mechanisms, and Bache ordered the third order lens originally
destined for Humboldt Harbor to be diverted to Point Loma.
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When the Point Loma lighthouse ceased operation on March 22, 1891, the 3rd order Fresnel lens
was dismantled and returned to the Lighthouse Depot in Staten Island, New York.
The third order Fresnel lens that is currently on display in the lighthouse lantern came from the
Mile Rocks lighthouse located about two miles southwest of the Golden Gate Bridge in San
Francisco, California. The lens arrived May 20, 1981 and was installed during a renovation of
the tower and lantern room.

Operation
The Point Loma Lighthouse was placed into operation on November 15, 1855 and ceased
operation on March 22, 1891. In anticipation of taking the Point Loma Lighthouse out of
service, two replacement lighthouses were built and put into service.
The Ballast Point Lighthouse was placed into service on August 1, 1890 and it was demolished
in 1960.
The New Point Loma Lighthouse at Pelican Point began operation on March 23, 1891, replacing
the Old Point Loma Lighthouse, and is an active aid to navigation today.
The focal plane of the 3rd order Fresnel lens at the Old Point Loma Lighthouse is 462 feet above
the water, making it the light with the highest focal plane in the United States. (Holland & Law,
1981, p. 73)
The line of sight from the light to the horizon is 24.5 nautical miles (28.2 statute miles).
(Bowditch, 1966, p. 1254)
The light used an Argand lamp with three concentric wicks producing 158 candlepower. The
Fresnel lens effectively magnified and intensified the light to the equivalent of 19,000
candlepower. (Clodine, 2013) That equates to 238,754 lumens. (Glover, 1989, p. 411) (A
standard 60 watt incandescent light bulb puts out 825 lumens.)
The lamps consumed approximately 7 ounces of kerosene per hour.
Initially, the light shone as a constant white light, but on April 1, 1889, the light’s characteristic
was changed to “fixed white varied by flashes, alternately red and white, interval between flashes
one minute.” Because the Fresnel lens was fixed in place, this flashing was likely achieved by
installing a rotating colored shield inside the lens. (Holland & Law, 1981, p. 71)
Around the same time the characteristic of the light was changed, the keeper was instructed to
reduce the lamp from three concentric wicks to two, to save approximately one half gallon of
kerosene per night. This realized a total annual savings of $25, but it also had the effect of
cutting the candlepower of the light from 158 to 73. (Holland & Law, 1981, p. 72)
Supplies to run the lighthouse (oil, wicks, mops, brooms, equipment, etc.) were brought to the
lighthouse quarterly. (Holland & Law, 1981, p. 56)
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Manning
The position of lighthouse keeper and assistant keeper was filled by appointment, with the
keeper “usually nominated by the local collector of customs.” Nominees approved by the
Lighthouse Board were appointed to the position by the Secretary of Treasury. However,
keepers had to go through a three month probationary period and successfully pass an
examination given by the district inspector. On certification to the Lighthouse Board, the
keepers received a full appointment. (Holland, The Old Point Loma Lighthouse, 2007, p. 27)
Low pay was the major contributing factor to the high turnover rate, especially among the
assistant keepers. Over the 36 years that the lighthouse operated, a keeper’s salary ranged from
$800 to $1,000 per year; and assistant keeper’s salary ranged from $500 to $650 per year.
(Holland, The Old Point Loma Lighthouse, 2007, pp. 25, 26)
Lighthouse keeping was one of the first federal occupations open to women, where they received
the same pay as their male counterparts. (Holland, The Old Point Loma Lighthouse, 2007, p. 26)
During the life of the Point Loma lighthouse, there were eleven principal keepers and twenty-two
assistant keepers:
Keepers
Keeper

Date Appointed

Date Vacated

Salary

Remarks

James P. Keating
W.C. Wiley

Dec. 28, 1854
Feb. 1, 1859

Feb. 1, 1859

$1,000
$1,000

J.N. Covarrubias
Joseph Reiner
James P. Keating
W.C. Price
J.D. Jenkins
Isaac Swain
Enos A. Wall
James J. Ferree
Robert D. Israel

Oct. 9, 1859
Mar. 13, 1860
Nov. 16, 1860
Feb. 16, 1861
Nov. 23, 1867
Apr. 24, 1871
May 20, 1871
Mar. 5, 1872
June 27, 1873

Mar. 13, 1860
Nov. 16, 1860
Nov. 23, 1867
Apr. 24, 1871
May 20, 1871

$800
$800
$800
$1,000
$1,000
$1,000

Removed
Salary reduced to $800
on Sept. 1, 1859
Resigned
Resigned
Resigned

June 27, 1873
Mar. 23, 1891

$1,000
$1,000

Resigned
Salary reduced to $800
on Jan. 1, 1880.
Transferred to new
Point Loma Light after
old light ceased
operation.

Assistant Keeper

Date Appointed

Date Vacated

Salary

Remarks

George B. Tolman
Anthony Genan

Jan. 29, 1855
Jan. 29, 1855

Jan. 29, 1856
Jan. 17, 1856

$650
$500

Julius Semen

Apr. 28, 1856

W.C. Price
Thomas Susk
J.J. Serano
W.C. Price
S. Fields
Christopher McAleer

Dec. 6, 1859
Dec. 30, 1859
Mar. 13, 1860
Feb. 16, 1861
Mar. 7, 1865

Resigned
2nd assistant position
discontinued
Salary reduced to $500
on Sept. 1, 1859
Resigned
Resigned

Removed
Declined

Assistant Keepers
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$650
Dec. 31, 1859
Mar. 13, 1860

$500
$500
$500
$500
$500
$625

Assistant Keeper

Date Appointed

Date Vacated

Salary

Remarks

Lewis McCoy
Eliza Jenkins
Robert D. Israel
Maria A. Israel
A.G. Walker
J.S. Craig
John Stone

Feb., 5, 1867
Nov. 23, 1867
May 20, 1871
June 27, 1873
Feb. 15, 1876
May 19, 1876
Aug. 13, 1877

Nov. 23, 1867
May 20, 1871
June 27, 1873
Feb. 15, 1876
May 19, 1876
Aug. 13, 1877
July 30, 1881

$600
$600
$600
$625
$625
$625
$625

Victor H. Richet
James Maloney
Philip Savage
David R. Splaine
Thomas W. Anderson
Haydon B. Cartwell

July 30, 1871
Nov. 14, 1883
Sept. 15, 1884
Aug. 14, 1886
July 15, 1889
Oct. 28, 1891

Nov. 14, 1883
Sept. 15, 1884
Aug. 14, 1886
Apr. 15, 1889
Oct. 25, 1891
Feb. 23, 1894

$600
$600
$600
$600
$600
$600

Resigned
Removed
Promoted
Removed
Transferred
Resigned
Salary reduced to $600
on Jan. 18, 1880;
resigned
Resigned
Resigned
Resigned
Transferred
Resigned
Resigned

Life at the Lighthouse
Life was lonely at the lighthouse given its distance from the city. Still, local residents would
visit the lighthouse just as an afternoon outing or to watch the whalers harpoon the gray whales
migrating just beyond the kelp beds. (Holland, The Old Point Loma Lighthouse, 2007, p. 32)
Weather certainly influenced life at the lighthouse. Point Loma rarely saw any truly violent
storms; squalls were more frequent, but even they weren’t all that common. On October 2, 1858,
however, a severe gale battered San Diego for six hours. “So fearful was the gale at Point Loma
the Lighthouse keeper, Capt. Keating, was obliged to leave at 12 o’clock M., fearing the tower
would fall.” Despite Captain Keating’s fears, the lighthouse survived the storm without damage.
(Holland, The Old Point Loma Lighthouse, 2007, p. 31)
The lack of rain made gardening quite difficult. Not having much luck with growing at the
lighthouse, the keepers created a 1 ½ acre garden near the present day USS Bennington
Monument in Fort Rosecrans National Cemetery where they would grow potatoes. (Holland,
The Old Point Loma Lighthouse, 2007, p. 32)
The Lighthouse Board provided keepers at “unusually isolated” lighthouses “200 pounds of
pork, 100 pounds of beef, 2 barrels of flour, 50 pounds of rice, 50 pounds of brown sugar, 24
pounds of coffee, 10 gallons of beans or peas, 4 gallons of vinegar, and 2 barrels of potatoes a
year.” (Holland, The Old Point Loma Lighthouse, 2007, pp. 31-32)
According to David and Jeanne Israel, the great-grandchildren of Robert Israel, they kept “three
horses, chickens, pigs and goats” at the lighthouse. (Clodine, 2013)
Lighthouse keeping could be a family affair, and the most prominent family at the Old Point
Loma lighthouse was the Israel family.
Robert Decatur Israel, was born in Pittsburgh, Pennsylvania on March 23, 1826. He was chair
maker by trade, but joined the U.S. Army. At the end of his service in the Mexican-American
War, he came to San Diego in 1849.
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In 1852, at the age of 26, Robert Israel married Maria Arcadia Alipás, the 16-year old
granddaughter of one of San Diego’s earliest settlers, Juan Machado. Together, they had four
sons:
Henry Clay, born February 11, 1862
Joseph Perry, born February 3, 1865; died 1869
Robert Lincoln, born July 8, 1867
A second Joseph Perry, born June 12, 1871 (Robert Israel was appointed assistant keeper
on May 20, 1871 just weeks before his last son was born.)
At some point, one of Maria’s sisters died, and the Israels took in their niece, Emma Minter.
(Holland, The Old Point Loma Lighthouse, 2007, pp. 34-35)
David and Jeanne Israel reported that the Israel children would have to “row a boat across the
harbor” to get to school in present-day Old Town in San Diego. (Clodine, 2013) Presumably,
the children would stay with one of their aunts or grandparents during the week.
Apparently, Robert Israel “forbade Spanish from being spoken among their four sons—perhaps
revealing why she is listed in the service records as Mary.” (Fahlon & Scanlon, 2008, p. 15)
Maria Israel passed the time raising the children, knitting using the lighthouse lamp as her light
source, or performing her decorative artwork. The children would collect chiton and abalone
shells from the tide pools, and she would turn the shells into intricate floral designs. Sometimes,
she would sell her shell artwork to visitors to the lighthouse. Today, two of her pieces can be
seen in the parlor; one hanging over the mantel and the other on the back wall. A hand-painted
salt shaker can be seen on the window sill in the kitchen. (Holland, The Old Point Loma
Lighthouse, 2007, pp. 35-36)

A Day in the Life of a Keeper
Keeping the light lighted from sunset to sunrise was, of course, the primary task of the keepers.
This required that the lighting equipment be properly maintained on a daily basis. The
Lighthouse Service instructions to keepers required that “everything be put in order for lighting
in the evening by 10 o’clock a.m., daily.” (Holland, The Old Point Loma Lighthouse, 2007, pp.
28, 30)
If there were two or more keepers at the lighthouse, the work was divided between them into two
“departments.”
“One keeper had to clean and polish the lens, clean and fill the lamp, ‘remove all dust with
brushes from the frame-work of the apparatus, fit wicks if required, and if not required trim
carefully those already fitted to the burner and see that everything connected with the apparatus
and lamp is perfectly clean, and the light ready for lighting at the proper time in the evening.’”
(Holland, The Old Point Loma Lighthouse, 2007, p. 30)
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“The other keeper had to ‘clean the plate glass of the lantern inside and outside; clean all the
copper and brass work of the apparatus, the utensils used in the lantern and watchroom; the
walls, floors, and balconies of the lantern, …the tower stairways, landing, doors, windows,
window-recesses, and passages from the lantern to the oil cellars.’” (Holland, The Old Point
Loma Lighthouse, 2007, p. 30)
To protect the lens from dust and scratches, keepers wore linen aprons and the lens was covered
with a linen cover when not in use to protect it from dust, the sun, and scratches. (Holland, The
Old Point Loma Lighthouse, 2007, p. 30)
When not working on the light itself, the keepers maintained the house and grounds around the
house within their abilities and skills. If a major repair was needed, a contract was made to make
the repair. (Holland, The Old Point Loma Lighthouse, 2007, pp. 30-31)
The Lighthouse Service prescribed that, while the light was lighted, regular four-hour watches be
kept by the keeper and the assistant keeper. These were to alternate every night so that neither
was unduly burdened by always having one particular watch. This procedure, however, wasn’t
always followed. In fact, there is evidence to suggest that the keepers at the Old Point Loma
lighthouse stood 24-hour watches, ending at midnight. (Holland, The Old Point Loma
Lighthouse, 2007, p. 30)
The Lighthouse Board provided detailed step-by-step instructions for the keepers in the
Lighthouse Establishment Instructions and Instructions and Directions for the Management of
Lenses, Lights, and Beacons. There were several other publications a keeper could refer to if
needed. (Holland, The Old Point Loma Lighthouse, 2007, p. 28)

Use and Life of the Lighthouse after 1891
Creation of Cabrillo National Monument
When the lighthouse was taken out of service, there was no effort made to preserve or protect the
lighthouse. In fact, vandals broke windows and “cart[ed] away parts of the old building.” The
outbuildings were gone and, “by 1910, the wooden lean-to in the back of the old building had
fallen away.” All of the glass and the roof of the lantern had been stripped away by 1913. The
commanding officer of Fort Rosecrans recommended demolition of the building. (Holland, The
Old Point Loma Lighthouse, 2007, p. 40)
But the Army also considered “repairing the building and converting it into a military radio
station.” Simultaneously, an organization called the Order of Panama was planning a monument
to honor Juan Rodriguez Cabrillo on Point Loma. The Order of Panama negotiated with the
Army to find a site on the point for their intended 150-foot tall statue of Cabrillo, and the
consensus was to remove the lighthouse and put the statue in its place. Ultimately, the Order of
Panama failed to execute its plan and the organization ultimately disbanded. (Holland, The Old
Point Loma Lighthouse, 2007, p. 41)
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To support the Order of Panama’s efforts, President Woodrow Wilson signed a proclamation
setting aside one-half an acre, including the Point Loma lighthouse, as Cabrillo National
Monument on October 14, 1913. Responsibility for the monument and the lighthouse fell to the
U.S. War Department. (Holland, The Old Point Loma Lighthouse, 2007, p. 41)
Radio Station
Some repairs were made to the building in 1915 by the Army at a cost of $360. The army then
used the building as a radio communications station from about 1915 to 1920. (Holland, The
Old Point Loma Lighthouse, 2007, p. 42)
Enlisted Housing
To help slow the decline of the building, the army “encouraged soldiers and their families” to
live in the light house. Mrs. H.E Cook was allowed by the army to live in the house rent-free
from 1921 to 1934, and to make a living, she sold postcards, other items, and refreshments from
the parlor. (Holland, The Old Point Loma Lighthouse, 2007, p. 42)
Change in Administration
In 1933, administration of Cabrillo National Monument and the Point Loma lighthouse was
turned over by the War Department to the National Park Service. The National Park Service
began immediate planning to restore the lighthouse.
Concession
Clifton Rock was the custodian of the monument, and he and his wife, Mildred, actually lived
upstairs in the building after the 1935 restoration. The set up a concession in the lower south
room (present-day parlor) and a tea room in the lower north room (present-day kitchen).
Accessing the newly installed bathroom in the basement from the upstairs bedrooms was quite
inconvenient.
World War II
Cabrillo National Monument was closed to public visitation beginning in 1941 and for the
duration of the war. Photos circa 1943 show the lighthouse painted olive drab. (Fahlon &
Scanlon, 2008, p. 21)
Early in World War II, the U.S. Navy used the lighthouse as a signal station for ships returning
to the harbor. If the ship responded with the correct signal, the submarine net providing
protection to the harbor entrance would be opened, and the ship would be allowed to pass.
Historians think the lighthouse was used in this fashion for just the first year of the war, yet we
have oral history from Voyd Beights, a Navy Signalman I who was stationed there from
November 1941 to September 1945, stating the lighthouse was used for two years. (Holland,
The Old Point Loma Lighthouse, 2007, p. 44)
Mr. Beights stated that the south bedroom was used as an Army headquarters; the north bedroom
was Navy command; the parlor was storage and sleeping area for duty personnel; and the kitchen
was used to prepare rations and coffee on a hot plate.
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Centennial
For the centennial celebration of the lighthouse in 1955, a fourth order Fresnel lens from Table
Bluff Light in Humboldt Harbor was installed in the tower. That lens was removed from the Old
Point Loma Lighthouse in 1981 and has since been moved to the Humboldt Bay Maritime
Museum. (Holland, 1978, p. 25) (Lougher)

Restoration Efforts through the Years
The first major restoration of the lighthouse occurred in 1934-1935. Rotted wood was replaced;
the lean-to was rebuilt; flooring was replaced throughout; and the metal lantern was
reconstructed. Modern conveniences, such as electrical fixtures and plumbing, were added, and
the wooden tower stairs, window sashes, and doors were all replaced with metal for fire
protection. (Holland, The Old Point Loma Lighthouse, 2007, pp. 43, 44)
In 1966, the National Park Service used documentation from the actual residents of the
lighthouse to restore and refurnish the lighthouse to the period when Robert and Maria Israel
lived there. (Holland, The Old Point Loma Lighthouse, 2007, p. 45)
In 1983, the tower and lantern are rebuilt as part of an on-going restoration program, and the
third order Fresnel lens from Mile Rocks lighthouse is installed in the tower. (Holland, The Old
Point Loma Lighthouse, 2007, p. 46)
In 2003, the asphalt loop road and parking spaces around the lighthouse were removed; the
Assistant Keeper’s Quarters were rebuilt; the rain catchment basin was reconstructed; and the
flagpole and picket fence were installed. (Holland, The Old Point Loma Lighthouse, 2007, p.
46)
In March and April 2014, the lighthouse underwent a significant retrofit as part of a seismic
upgrade project for all buildings within the park. The retrofit included installation of rods into
masonry walls; adding additional blocking between joists; new wire lath and plaster ceilings in
the basement and first floor; and new roof deck and shingles. A more detailed list of
improvements can be found in Appendix D.

Summary
This overview of the Old Point Loma Lighthouse was not meant to be all-encompassing, rather a
consolidation of highlights from multiple sources. For a more in-depth understanding of the
history of the lighthouse, please refer to the source documents in the bibliography.
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Appendix A: Point Loma Lighthouse Timeline
Date
September 28, 1850
1851
1852
1853
January 17, 1853
October 1853
April 7, 1854
August 26, 1854

December 28, 1854
January 29, 1855
January 31, 1855
February 25, 1855
March 3, 1855
July 1855
August 3, 1855
November 15, 1855
April 28, 1856
1857
1858
February 1, 1859
October 9, 1859
December 6, 1859
December 30, 1859
March 13, 1860
November 16, 1860
February 16, 1861
March 7, 1865
1866
1867 – 1870
February 5, 1867
November 23, 1867
1869
April 24, 1871
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Activity
Congress authorizes construction of west coast
lighthouses, including one at San Diego.
A.M. Harrison, U.S. Coast Survey recommends
location of the San Diego lighthouse on Point
Loma.
President Millard Fillmore sets aside most of
Point Loma as a military reservation
Fresnel lenses for lighthouses ordered from
Sautter & Co. in France
Contractor Gibbons writes to Lighthouse Board
asking for clarification of the San Diego
lighthouse build site location
Contractor Gibbons writes the Treasury
Department offering to build the lighthouse at the
Point Loma location for additional compensation
The schooner Vaquero arrives in San Diego with
building materials for the lighthouse. Gibbons
begins construction within a week.
Collector of Customs inspects and accepts the
Point Loma Lighthouse on behalf of the U.S.
government. Final cost of construction:
$29,115.26
Appointed Keeper
Appointed Assistant Keepers (the second
Assistant Keeper position was later eliminated)
3rd order Fresnel lens for Humboldt Harbor arrives
in San Francisco. This lens will be diverted to
Point Loma.
1st order Fresnel lens for Point Loma arrives in
San Francisco.
Congress appropriates $1,500 to build a road from
La Playa to the lighthouse in fiscal year 1857.
Humboldt Harbor Fresnel lens diverted to Point
Loma
Lens and associated equipment arrives in San
Diego on the schooner General Pierce.
Point Loma Lighthouse placed in operation and
lighted for the first time.
Appointed Assistant Keeper
Road built from La Playa to the Point Loma
Lighthouse to facilitate delivery of supplies and
water.
Notes indicate that a second water tank was built
outside the lighthouse, but no specific details are
known.
Appointed Keeper
Appointed Keeper
Appointed Assistant Keeper
Appointed Assistant Keeper
Appointed Keeper / Assistant Keeper
Appointed Keeper
Appointed Keeper / Assistant Keeper
Appointed Assistant Keeper
Red tin roof replaced with shingled roof.
Keeper Jenkins erects a flagpole during his tenure
and flies the flag on special state occasions.
Appointed Assistant Keeper
Appointed Keeper / Assistant Keeper
Repairs made to cistern in basement.
Appointed Keeper

Keeper

Assistant Keeper

James Keating
George Talman
Anthony Genan

Julius Samen

W.C. Wiley
J.N. Covarrubias
Joseph Reiner
James Keating
W.C. Price

J.D. Jenkins
Isaac Swain

W.C. Price
Thomas Susk
W.C. Price
S. Fields
C.P. McAleer

Lewis McCoy
Eliza Jenkins

Date
May 20, 1871
March 5, 1872
June 27, 1873
1875
1875
1875
February 15, 1876
May 19, 1876
August 3, 1877
1879

1880
1881
July 30, 1881
1882
1882

January 1883
November 14, 1883
September 15, 1884
1886
August 14, 1886
1887
1888
May 1, 1888
1889
April 1, 1889

July 15, 1889
June 1890
August 1, 1890
March 22, 1891
March 23, 1891
October 28, 1891
After 1891

Activity
Appointed Keeper / Assistant Keeper
Appointed Keeper
Appointed Keeper / Assistant Keeper
Lighthouse Board authorizes a “pair of California
horses and wagon” for the keeper to transport
supplies.
Two rooms are added to the wood and oil
storehouse as a residence for the Assistant Keeper.
Barn constructed near the lighthouse.
Appointed Assistant Keeper
Appointed Assistant Keeper
Appointed Assistant Keeper
Sandstone blocks were beginning to disintegrate
in the weather, and they were repaired with a
“heavy coat of Portland cement-mortar, after
which they were painted coats of stone-color,
rubber paint.”
Lighthouse Board replaces horse and wagon with
a sailboat for the keeper to haul supplies.
Boat house was built on Ballast Point to
accommodate the sail boat.
Appointed Assistant Keeper
Point Loma Lighthouse switches to kerosene as
the fuel for the light.
Recognizing the limitations of the Point Loma
Lighthouse because of the fog, discussions begin
with the War Department, which controls the land
on Point Loma, to find sites for two replacement
lighthouses.
Rain catchment basin (11,000 gallons) added to
the front of the lighthouse.
Appointed Assistant Keeper
Appointed Assistant Keeper
Roof on the east side of the lighthouse reshingled.
Appointed Assistant Keeper
Lighthouse painted white and described in the
Light List as, “Low white tower, rising from white
dwelling, lantern black.”
The Point Loma Lighthouse’s boat was lost by
Robert Israel’s son and the Assistant Keeper.
Keepers and Assistant Keepers are required to
wear uniforms, the first of which was provided by
the Lighthouse Board.
The War Department transfers land to the
Lighthouse Board for the building of two new,
replacement lighthouses.
The characteristic of the Point Loma Light was
changed from a constant white light to “fixed
white varied by flashes, alternately red and white,
interval between flashes one minute.”
Appointed Assistant Keeper
Construction of the new Point Loma Lighthouse is
complete.
Ballast Point Lighthouse is placed into service.
The light in the Old Point Loma Lighthouse is
extinguished for the last time.
The light in the New Point Loma Lighthouse is
lighted for the first time.
Appointed Assistant Keeper
The records aren’t clear, but sometime after the
light went out of service, the foundation under the

Keeper
Enos A. Wall
James J. Ferree
Robert D. Israel

Assistant Keeper
Robert D. Israel
Mary A. Israel

A.G. Walker
J.S. Craig
John Stone

Victor H. Richet

James Maloney
Philip Savage
David R. Splaine

Thomas Anderson

Robert Israel’s 68th
birthday
Haydon Cartwell

398

Date
1895
1906

1913

October 10, 1913

1915
1915
1920’s

1921
1931

1933

1934
1935

1941

1943
November 11, 1946
1947

1955
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Activity
lean-to crumbled and the lean-to separated from
the building.
The Lighthouse Board gave permission to move
the barn from the Old Point Loma Lighthouse to
the new lighthouse.
The Lighthouse Board learns that the empty
lighthouse “is defaced with vulgar drawings and
pictures” and orders the interior and exterior to be
painted.
Commanding officer of Fort Rosecrans proposes
converting the building into a radio station. At the
same time, the Order of Panama is proposing a
memorial to Cabrillo with a 150-foot tall statue at
the site 300 feet south of the Old Point Loma
Lighthouse. The Army had plans for that spot, so
a compromise was reached and the Army agreed
to raze the lighthouse and put its radio station in
the base of the statue.
Presidential proclamation set aside one half acre
of land around the lighthouse as Cabrillo National
Monument, and gave permission to erect the
statue.
The Army spent $360 repairing the old lighthouse.
A photo shows a wooden porch extending across
nearly the complete length of the building.
The Army encouraged military families to live in
the house, and that helped slow the decline of the
lighthouse. It was also used as a temporary radio
station in the mid-twenties.
Mrs. H. E. Cook runs a concession selling items
to visitors, lives in the house rent-free.
The Ninth Army Corps found enough funds to
perform a basic renovation of the lighthouse,
patching holes in the roof and painting the interior
and exterior.
The National Park Service takes responsibility for
Cabrillo National Monument and the lighthouse
from the Army and begins immediate plans to
restore the lighthouse.
Mrs. Cook is evicted from the lighthouse.
The restoration was completed. Wooden spiral
stairs replaced with metal.
Sink added in lean-to on west wall (original sink
was likely on south wall with a hand pump to
pump water from the cistern in the basement
below).
Access to Cabrillo National Monument and the
lighthouse was cut off during the war. The
lighthouse was used to signal approaching ships
and, if they responded correctly, the submarine
nets across the entrance of the harbor would be
removed so the ship could enter.
Photos c. 1943 show the lighthouse painted olive
drab.
Control of the monument is returned to the NPS
and visitation resumes.
The lighthouse is restored after its wartime use—
olive drab paint is removed; windows replaced;
and floors refinished. The cost of repairs was
$3,706.
4th Order Fresnel lens from Table Bluff Light in
Humboldt Harbor loaned to the NPS by the USCG

Keeper

Assistant Keeper

Date
May 1981
May 20, 1981
1983
2003

March – April 2014

Activity

Keeper

Assistant Keeper

for the Centennial celebration.
4th Order Fresnel lens from Table Rock Light
removed and returned to the USCG.
3rd Order Fresnel Lens from Mile Rocks
Lighthouse arrives for installation in the lantern
during renovation.
Rebuild the tower and lantern.
The asphalt loop road and parking spaces around
the lighthouse were removed; the Assistant
Keeper’s Quarters were rebuilt; the rain catchment
basin was reconstructed; and the flagpole and
picket fence were installed.
The lighthouse undergoes a seismic retrofit that
includes adding rods into the masonry; additional
blocking between joists; new ceilings in the
basement and first floor; and a new roof deck and
new shingles.
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Appendix B: San Diego Population
SAN DIEGO CITY AND COUNTY POPULATION FROM U.S. CENSUS BUREAU
Year
1850
1860
1870
1880
1887
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
•
•
•
•
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San Diego City
650
731
2,300
2,637
30,000¤
16,159
17,700
39,578
74,361
147,995
203,341
333,865
573,224
696,769
875,538
1,110,549
1,223,400

San Diego County
798§
4,324*
4,951*
8,618*
[the great boom]
34,987*
35,090*
61,665
112,248
209,659
289,348
556,808
1,033,011
1,357,854
1,861,846
2,498,016
2,813,833

California
92,597
379,994
560,247
864,694
1,213,398
1,485,053
2,377,549
3,426,861
5,677,251
6,907,387
10,586,223
15,717,204
19,971,069
23,667,764
29,760,021
33,871,648

Source: U.S. Bureau of the Census or Census QuickFacts
§ Transcription of 1850 San Diego County census, courtesy of Genweb
ftp://ftp.rootsweb.com/pub/usgenweb/ca/sandiego/census/indx1850.txt
* San Diego County census counts prior to 1910 are not comparable, because the County had a larger area. Most of Riverside
County was included until 1893, and Imperial County was included until 1907.
¤1887 population is an unofficial estimate at the peak of San Diego's boom. According to Theodore S. Van Dyke, San
Diego's population was probably 5,000 in 1885 and 30,000 in 1887. Other estimates range up to 40,000 population in early
1887.

Appendix C: Lighthouse Terminology
These images represent general lighthouse construction and are not specific to the Point Loma
Lighthouse.

Lantern: The glass enclosure
that protects the lens from the
elements; sometimes referred
to as the Lantern Room.

Lens: The glass lens that redirects
and focuses the light from the
lamp into a single, intense beam
of light. In this example, the lens
is a Fresnel lens that rotated to
show flashes of light. The Old
Point Loma Fresnel lens showed a
constant light and lacked the
“bulls-eyes” seen here.

Lamp: The light source for the
light, powered by fuel oil. An
Argand lamp had concentric
wicks and was last fueled with
kerosene at the Old Point Loma
Lighthouse.
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Appendix D: Summary of 2014 Seismic Retrofit Upgrades
The lighthouse underwent a seismic upgrade in March and April 2014, and this is a summary of the major
improvements made provided by Charles Schultheis, Facilities Manager, Cabrillo National Monument:
Basement
•
•
•
•
•
•

Removal of wire lath and plaster ceiling
Discovery of ceiling joists on 8” centers
Installation of rods into masonry walls and tower connected to holdowns on joists @ 32” on
centers
Additional blocking added between joists
Coil straps added to blocking
New wire lath and 3 coat plaster ceiling

First Floor
•
•
•
•
•

Removal of wire lath and plaster ceiling
Installation of rods into masonry walls and tower connected to holdowns on joists @ 48” on
centers
Additional blocking added between joists
Coil straps added to blocking
New wire lath and 3 coat plaster ceiling

Roof
•
•
•
•
•
•
•
•
•
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Roof deck and shingles removed
Roof top plates anchored to top of masonry walls
Blocking added between roof rafters
“Ridge beam” blocking added to roof rafter apexes
New plywood roof deck installed
New “Cedar Breather” installed on top of deck
New cedar shingles installed
Clips added between rafters and top plate
Installation of rods into masonry walls (north and south) and tower connected to holdowns on
rafters @ 48” on centers
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Added appendix.

The New Point Loma Lighthouse

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Our thanks to LighthouseFriends.com for this article

Even before the construction of the Old Point Loma Lighthouse, officials were concerned that
fog might shroud the light on the lofty hill. Their concerns were soon validated, and after 36
years of operation, the old lighthouse was abandoned. Pelican Point, a low-lying, level area at the
southern extreme of Point Loma, was selected as the site for the replacement light.
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Brick and lumber were delivered to the point in September of 1889, and by the following spring,
two Victorian cottages, each flanked by its own cistern and privy, along with a concrete
foundation for the lighthouse were completed. The tubular lighthouse tower, manufactured by
Phoenix Iron Company of Trenton, New Jersey, rolled into San Diego aboard two flatcars of the
Southern California Railroad on July 5, 1890. The tower was off-loaded at Old Town, and strong
wagons were employed to transport it to the Point. During the month of August, the spiral
staircase, central tube, and supporting framework were assembled to support the two-story
lantern room. The 70-foot-tall pyramidal tower, built more for function than aesthetics, is the
only one of its kind on the west coast.
A Fresnel lens, equipped with beautiful ruby and clear prisms to match the characteristic of the
old lighthouse, was ordered from France. However, the maker of the lens, Henri Le Paute, was
so proud of his creation that he wished to enter it in the Paris Exhibition of 1889. After the lens
won a gold medal, Le Paute requested permission to exhibit it at Chicago’s Colombian
Exposition in 1893. The Lighthouse Service agreed to let the lens remain on the exhibition
circuit, and a replacement lens was procured. Superintendent of Lighthouse Repairs, Frank A.
Burke, arrived in San Diego in October of 1890, where he made an unpleasant discovery. As
recorded in a report to the Lighthouse Board of October 20, 1890, “the lens furnished for the new
tower was found to be too large for the space provided for it, therefore it was necessary to
procure another.”
The steamer Corona arrived in San Diego
on February 3, 1891 with the new lens,
described by the local paper as “a $4,000
affair from France.” The lens may have
originally been intended for the Anclote
Key Lighthouse in Florida, as the plate on
the pedestal in the New Point Loma
Lighthouse bears the following
inscription: “ANCLOTE
KEYS FLORIDA Henry Le Paute
Engineer PARIS 1887.” After it was
assembled in the lantern room, the lens
was illuminated for the first time on
March 23, 1891. The community helped
celebrate the inaugural lighting with a
sailing party to the Point and a moonlight
picnic. The third-order lens has twelve
bull’s-eyes, and a red pane of glass was
placed in front of every other one to
produce the desired characteristic. After
winning another prize in Chicago, the
lens originally manufactured for the New
Point Loma Lighthouse was placed in
the Chicago Harbor Lighthouse, where it
was used until the early 1960s.
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The first principal keeper at the New Point Loma Lighthouse was Robert Israel, who had served
for 18 years just up the hill at the Old Point Loma Lighthouse. However, after less than one year
at the new lighthouse, Israel quit over a quarrel with authorities. He was replaced by George P.
Brennan, who transferred to the station from Point Arena.
In 1913, a square building with a double-hipped roof was built just north of the tower to house a
powerful compressed-air fog signal. A new dwelling was also built, southeast of the twin
Victorians, for the head keeper. The new second assistant keeper, assigned to help out with the
increased workload at the station, took over one of the Victorians. Lacking a proper fog signal,
keeper Israel is said to have used his trusty shotgun as his own personal fog signal. When a low
bank of fog covered the waters, Israel would keep an eye out for the masts of a sailing vessel
protruding above the fog and fire warning shots if the vessel drew too close to the Point.

Just a year before the fog signal was added, an incandescent oil-vapor light replaced the kerosene
burner. Around this time, the red panes of glass were removed from the lens, and the lights
characteristic became flashing white. The light was converted to electricity in 1933.
Milford Johnson transferred to the station in 1931, and was certainly happy to be closer to
civilization after his assignment at the Farallon Islands. Johnson would witness several changes
at the station during his 21 years on the Point. When the Coast Guard assumed control of all U.S.
lighthouses in 1939, Johnson became a Boatswain’s Mate, the Coast Guard rank commensurate
with his pay level in the Lighthouse Service. During World War II, a black out order was
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imposed on the station. Not only was the light in the tower extinguished, but the keepers had to
place black tarpaper on their windows if they wanted to turn on their lights. To make the station
less visible during the day, the station was painted olive drab – the dwellings, the lighthouse, the
outbuildings, even the sidewalks.
A sense of normalcy returned to the area following the war. Assistant keeper Johnson was
offered the head keeper position in 1952, when head keeper Pat Dudley retired. Johnson,
however, did not want to move into the head keeper’s dwelling, a move that was considered
mandatory, so he reluctantly took an early retirement instead.
The lighthouse was fully automated in 1973. From that time, the Fresnel lens would rotate
twenty-four hours a day, until rust and warping brought it to a halt in 1997. Repairs would have
been too costly, so a replacement beacon was used instead, and a zippered-canvas was placed
over the antique lens. In 2002, the lens was dismantled, removed from the tower, and placed in
storage. After being restored, the lens was placed on display in 2004 in the replica keeper's
dwelling constructed adjacent to the Old Point Loma Lighthouse.
Today, the keepers’ quarters continue to house Coast Guard officers, who are fortunate to enjoy
the prime oceanfront property. The lighthouse can be seen from a lookout point near the Old
Point Loma Lighthouse in Cabrillo National Monument, or you can take a road down to the tide
pools at the base of the Point.
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“New” Point Loma Lighthouse
by Karen Wagner Scanlon

Like a finger pointing south and out to sea, the peninsula of Point Loma protrudes from the
mainland of San Diego and shelters the channel that links the Pacific Ocean to San Diego Bay.
On a ten-acre slope at the fickle shore1 of America’s extreme southwestern edge stands the
“New” Point Loma Lighthouse. This working Coast Guard Light Station has been a crucial
feature of San Diego’s landscape for over a century yet receives little of the attention paid to its
forerunner.
Some within the United States Coast Survey had forewarned that Point Loma’s summit—422
feet above the surf—was too high for a lighthouse due to the likelihood of low clouds and fog
obscuring the light for ships entering the harbor. Still, the summit site was chosen, and on
November 15, 1855, the first broad band of white light pierced the darkness from Point Loma
Lighthouse.2 But just thirty-five years and four months later, United States Light House Service
personnel were packing the lamp and lens for shipment to the lighthouse depot in New York.3
Point Loma Light Station was reestablished with a new, and lower, lighthouse and two detached
keeper’s dwellings.
Point Loma’s new lighthouse went into service on March 23, 1891.4 Lighthouse engineers were
plagued with troubles in the acquisition of its illuminating apparatus—troubles that delayed the
operation of the lighthouse for months after the tower was erected. Today, by fortuitous
discovery, the origin of the 3rd Order Fresnel lens that served the lighthouse has been more fully
revealed. This revelation is but a single piece to a larger lens acquisition puzzle. (Please see a
separate article titled A Resurrection of the Contemplation of H-L 330, Scanlon and Fahlen.)
Over Rails and Ruts and Out to the Point
The thirty-seven and one-half tons of Point Loma Lighthouse rolled into San Diego from
Trenton, New Jersey, on flatcars of the California Southern Railroad on July 5, 1890. The train
arrived at the rail yards at the foot of D Street, but contractor J.M. Scott, “had it run back to Old
Town for unloading.”5 The iron skeletal tower—constructed by the Phoenix Iron Works of
Trenton, New Jersey—was “hauled on strong wagons” out to the Point. A newspaper reporter
quoted Scott as saying that he thought it would take twenty men fifteen days to get the ironwork
to the grounds and in position. Not bad, considering the only roads were rutted pathways down to
the tip of Point Loma.6
According to the Annual Report of the Lighthouse Board, 1891, “…the tower was received at the
site on July 16, and was erected during August. A concrete block 25 feet square and 14 feet
deep7, upon which the tower would rest, was ready to receive the only skeletal structure of its
type on the West Coast of the United States.
By October 18, 1890, the Superintendent of Lighthouse Repairs, Frank A. Burke, and his
assistant, Mr. Keefe, had arrived from San Francisco to place the lens in the tower. The poor
roads to the light station often made approach by water attractive; the disadvantages of this were
soon discovered. From town, the two rowed a small boat over to the speck of sand beach below
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the light tower and proceeded to take measurements for the fitting of the illuminating apparatus.
The noon surf was high. Anticipating a wet departure, Mr. Burke rolled up his trousers, removed
his socks and shoes, and stowed his coat and vest in a small box under the seat in the boat. He
pushed the craft away from the beach, and headed to sea. A breaker caught him amidships and he
managed to jump into the waist-deep brine before the boat flipped. The lighthouse watchman—
who was tending the station before the keepers moved in—raced to assist the wet and angered
superintendent, and the boat was dragged back to shore.8 They had, at least, determined that the
pedestal acquired for the lens would be the appropriate size.
However, a report made to the Light-House Board, Treasury Department, on October 20, 1890
(and also included in the Annual Report of the Lighthouse Board, 1891) states that “the lens
furnished for the new tower was found to be too large for the space provided for it, therefore, it
was necessary to procure another…” Reports had also been filed recommending alterations for
the illuminating apparatus because of a disparity of the lens and lantern.9
Noted lighthouse historian Thomas A. Tag suggests that if a new correct lens from France had to
be ordered, delivery would have taken up to three years. “The Twelfth District lighthouse
engineers were in a bit of a mess when the lens they had ordered and paid for wouldn’t fit—
someone didn’t know how to read blueprints. Most likely a trade would have been made for a
lens available in a depot somewhere.”10
A trade would explain the next piece of the lens acquisition puzzle. Records of whether a lens
and pedestal or just a pedestal was traded are not available. These early accounts were destroyed
by a fire at the Department of Commerce Building in Washington, D.C. in the 1920s. It is
presumed that both were traded since a new lens had been requested by Lighthouse Engineer
Heuer,11 and the pedestal bears the name of another lighthouse—Anclote Keys, Florida.
The recent discovery of the association between Anclote Key and Point Loma was made
simply—with a wax crayon and piece of paper. Assisted by station resident, 11-year old Jesse
Strangfeld, the author made a crayon rubbing of a four- by two-and-one-half inch brass plate
attached to the door of the lens pedestal.12 13 The inscription on the plate is not legible, except for
a few letters. From the rubbing, however, it becomes clear: ANCLOTE KEYS Florida HENRYLE PAUTE Engineer PARIS 1887.
Interestingly, Anclote Keys Lighthouse had been in operation since October 1887 using a 3rd
Order Fresnel lens manufactured in 1884.14 It is unclear why Point Loma’s lens had not made its
original Florida destination.
The acquisition of the Anclote Key lens was not the first time, or the second, that a lens
associated with Point Loma had gone astray. The ruby-colored screens and clear glass prism lens
originally ordered and designed for the “new” Point Loma Lighthouse would not arrive in San
Diego for another seventy-seven years. Consequently, it was never used at Point Loma. Quite a
work of art, the lens was displayed at the Paris Exhibition in 1889 by request of its prominent
Parisian manufacturer, Henry-LePaute.15 The lens was awarded gold and bronze medals, despite
the fact that it was exhibited in the shadow of another demonstration of French technology, the
new Eiffel Tower.
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Henry-LePaute then requested to exhibit the lens at Chicago’s Colombian Exposition (World’s
Fair) in 1893. The firm earned engineering awards here, too, this time competing with the thrill
of George W. Ferris’ riding “Wheel”. But because of the delay caused by the two exhibitions, the
U.S. Lighthouse Service sought another lens for Point Loma. The award-winning lens stayed in
Chicago, where it served the Chicago Harbor Lighthouse until the early 1960s. By 1968, sections
of this lens and one door of the marble-inscribed pedestal16 found its way to San Diego and were
exhibited at Cabrillo National Monument Visitor Center. These lens sections were later crated
and are stored at CNM.17
The barrel-shaped optic that finally served Point Loma’s tower —a 3rd Order Fresnel lens—
arrived from San Francisco aboard the steamer Corona on February 3, 1891. The glass structure
was hauled to the light station by an eight-horse wagon. A reporter for the city newspaper
somewhat flippantly described the lens as “a $4,000 affair from France.”18 At the time, the
French were the undisputed leaders in manufacturing precision lenses, ground slowly and with
great skill—technology that the United States Light House Service respected.
Each of the twelve glass prism lens panels contains a center “bull’s-eye” that is designed to
reflect and refract errant rays from the light source. Originally, the lamp at Point Loma was a
kerosene burner with three concentric, tubular wicks. Multiple wicks were used to create a more
powerful light source. A flashing red and white light glowed from the lantern room, the result of
panes of red glass suspended in front of every other one of the twelve lens panels. The first
burner used three gallons of oil a night to produce a 60,000-candlepower beam. In 1912, the new
incandescent oil vapor light used only one gallon of oil a night to produce 120,000 candlepower
of light. By that time, the red screens had been removed because the red flash was a weaker
signal than the white. The station’s characteristic changed from one flash every twenty seconds
to one white flash every fifteen seconds.19
Life at the Light Station
Keepers Robert D. Israel and Assistant Thomas W. Anderson moved down the hill from the old
lighthouse a few days before the switch to the new lighthouse was made. Two white clapboard
Mission Revival-style20 structures with lead-colored trim housed what was, at the time, a lonely
community of just two families.
It was seven miles to town by mule team or horse-drawn buggy over rutted dirt roads or a row
across the water at low tide in a small boat. The new Point Loma Light Station was not issued a
boat, but neighboring Ballast Point Light Station was.21 Occasionally supplies were shuttled
between the two and delivered to the beach below Point Loma’s tower, though there was no
wharf or landing. People and supplies that were landed on the beach then negotiated a 35-foot
climb up a steep cliff—on foot or by using a hoist.22
The first keeper at the new lighthouse, Captain Israel, had spent twenty years at the old
lighthouse, hired by the U.S. Light House Service in 1871 as assistant keeper and promoted to
keeper in 1873. His captaincy was the customary title bestowed upon lighthouse principle
keepers; actually, he had been a Sergeant in the U.S. Army’s Regiment of Mounted Rifles during
the Mexican War, 1846.23 Israel lighted the wicks in the new tower on his sixty-eighth birthday,
yet much of what is known about this light keeper occurred during his tenure at the old
lighthouse.
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Life at the old lighthouse in those days was at times, monotonous— frequent white-washings of
the dwelling, tower, and outbuildings, inside and out; sweeping down the stairs; measuring oil
and carrying it to the lantern; caring for the chickens and horse; and cleaning the privy was “a
nasty job.” A keeper’s duties at the new lighthouse would change only slightly, with no tower to
whitewash but additional steps to climb. Perhaps more difficult than the mundane jobs performed
to keep the light burning was that of keepers having to get along with each other. One assistant
keeper after another reported to the lighthouse inspector the disagreeable nature of Captain
Israel.24
Israel stayed on at the new light just nine months, all the while, still angered over an incident that
had occurred three years earlier. One of his sons and the son of the assistant keeper had lost the
old station’s boat. The lighthouse district inspector deducted $50 pay from each keeper for the
cost of the boat. Twice the Lighthouse Board denied Israel’s request for reimbursement.25 It
seems that Israel’s recourse then was to make a fuss about the water supply not being enough,
and a slacking off of his duties as manager of the new light station. “His criticism of the state-ofthe-art rainwater catchments and cistern was forthright if not diplomatic…”26 In November 1891,
the Lighthouse Board wrote Israel that a recent inspection of the new light station was
unsatisfactory, that the lens was not clean, and the grounds were in disorder.27 Israel’s career as
light keeper ended in January the following year.
But Captain Israel had a point about the water shortage. According to Joe Brennan, son of
Israel’s replacement28, George Patrick Brennan, the water supply was a problem:
We had what they called the water-shed out in back of the buildings
and it was all right in wet years but the years weren’t always wet.
The water-shed was a big patch of cement about the size of a couple
of tennis courts, on the side of the hill, with a cistern at its lower
corner. It was supposed to catch enough rain-water to supply the
two keepers’ families, but it was seldom enough. During the dry
years…we used to load water from a well in Roseville, half a
dozen barrels of it at a time, and bring it out in a wagon…as often
as twice a week, if it was a long, dry spell.29
The catch-water basin was not completed until the end of October 1891, seven months after the
move to the new lighthouse. Accusations of shoddy work, false reports, a poor grade of cement,
lying, and malicious destruction of portions of the cement were made among the key players—
the cement mason, the light keeper, and the lighthouse engineer in San Francisco. It is believed
that Israel “was either lying or that the catch-water blocks…had been broken by force or with
malicious intent (by Israel himself)”. The letter between Israel and Engineer H.H. Heuer further
states “that investigation revealed the (6,400 square foot) catch-water structure to be perfect and
satisfactory both in workmanship and material,” and that the basin was “the finest piece of work
in the (lighthouse) district.” Thus began the career of the second keeper at the new light.
Keeper Brennan had eight children—five boys30 and three girls. On school days, the oldest son,
Dick, hitched up a sway-backed horse named Ping to the spring-wagon and they drove in over
the hill to Roseville and to the only school. Once a week or so the family would go in for
groceries. Cooking was done on coal-burning stoves (until the early 1940s when coal was
replaced by butane).
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Every few months the lighthouse tender Madrono31 came down from San Francisco to bring
kerosene and coal, and other lighthouse supplies and food provisions. Through the breakers and
up to the beach came the pulling-boat 32with casks and sacks that the Brennan children would
help carry up the cliff. Toward sunset, father, and sometimes a son, would climb the winding
stairs to the lantern to begin the nightly ritual. Always in the morning, the light was extinguished
and tidying of the lantern was carried out, and the shades were drawn to protect the lens from
sunlight.
A mail carrier came on foot from San Diego to deliver mail to Roseville, La Playa, and to the
lighthouse, sometimes hurrying to beat high tide while running over Dutch Flats.33 Electric bells
with a hand-crank source of electricity were used in the keepers’ quarters and tower to alert each
other of watch changes. Bells were also utilized between Ballast Point Light Station—the harbor
light established in 1890 just inside the entrance to San Diego Bay, and razed in 1960—and
Pelican Point, the local name given to the area where Point Loma’s landfall beacon stands. One
light station alerted the other when a vessel was outside the harbor.
A local mariner suggested, that, “the telephone would be a welcome addition on the Point, and
that if interested persons would get up a petition, they might induce the government to make this
improvement.”34 “Chicago” telephones were installed in the keeper’s quarters and to the signal in
the lighthouse sometime before 1911, connecting the lighthouse to the city and beyond.35
Despite the shortage of water, keepers sought to make their windswept surroundings bloom.
Palm trees, so prominent on the grounds of the light station today, rise nearly to the height of the
70-foot tower as reminders of their efforts. Captain Ken Franke notes that, “A light station was
home to a light keeper and there was no committee to beautify it. Keepers were permitted to
make it beautiful in any way they could. Some of them had green thumbs. They had a good
carpenter shop on the Point, too.”36
“The entire place was like a big beautiful garden,” remembers Lexie Johnson, daughter of
Keeper Milford Johnson and resident at Point Loma during World War II. “My dad had so many
flowers. Roses. Poinsettias. Easter lilies. Most everything, as well as all kinds of vegetables and
berries and fruit. He also had a big garden on the side of the hill near the old water catch basin.
My father grew all the produce in the garden behind the house.”37
Electric cables were laid across San Diego Bay in 1909, but the wheels of electricity for the
lighthouse were not set into motion until September 1924. The Superintendent of Lighthouses
requested from the Commanding Officer at Fort Rosecrans that an extension of the power line be
made to Point Loma Light Station.38 The lighthouse was wired for electricity in 1928, but
families continued to burn kerosene lamps in their quarters another seven years. Electrical
beacons seemed impractical. Unwilling yet to yield to the modern innovation of electricity, a
coal oil or acetylene light continued to flash Point Loma’s characteristic across the water.
Finally, in 1933, the electrical current was sent up the tower to a 500-watt globe.39 The 200,000
candlepower of light and the slow revolution of the lens exhibited a 15-second flash, the beam
lasting 1.5 seconds, followed by 13.5 seconds of darkness. A heavy iron weight, falling down the
center of the tower, drove the clockwork that rotated the lens. From sunset to sunrise, keepers
divided the night into four- to six-hour watches. The light was never left untended, for the
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clockwork that rotated the lens had to be wound once each watch—175 turns of the hand crank
did the trick.
Routine was the constant lookout for fog and keepers were often busier maintaining the fog
signal than at any other lighthouse chore.40 Captain Israel’s fog signal at the old light was his
trusty shotgun. If he sighted the masts of sailing vessels standing in too close, above low banks
of fog, he would fire several shots in the air as a warning. Later on, the gongs from a one-ton fog
bell at Ballast Point reached into the dreary shroud that sometimes hid the entrance into the
harbor, but neither of Point Loma’s light stations ever had a fog bell. In 1913, a powerful
compressed-air fog siren was installed. Driven by oil engines, it emitted a 3-second blast
followed by 17 seconds of silence, as long as thick weather continued. The engine house was
built near the foot of the light tower to shelter the new equipment, and a third keeper employed.
A third, larger, dwelling had been added to the light station the year before.
Inside the engine house is a wooden partition fitted with panes of glass reminiscent of an old
postal office. It is in this section of the small building where the radio beacon apparatus was
installed on December 31, 1926. In September 1933, the siren was changed to the guttural call of
a diaphone—a two-tone monition of dangerous cliffs and shoals.41 Ken Franke recalls that “the
diaphone at Point Loma hiccupped. Every fourth or so bee-oooop came out bee-op. It was meant
to be that way. It had a beautiful sound that we could hear at Ballast Point if the wind was right."
The radio beacon, sent to ships at sea, was synchronized with the diaphone to give bearings and
distance during disorientating weather.
Over the years, Point Loma Lighthouse was outfitted with modern equipment, as it had become
available. The light was fully automated in 1973, and a last keeper—Coast Guardsman Ned J.
Sacco—moved on.42 Since that time, select Coast Guard families have occupied the dwellings
overlooking one of the most beautiful natural harbors in the world. The light station, and its
modern optic, a VRB25 Vega Beacon— as unassuming-looking as a basic exterior garage
light—are maintained by the United States Coast Guard Operations Center on San Diego’s
Embarcadero nine miles away.43
Vessels have gone aground in spite of the lighthouse, but uncounted numbers have been saved
from hidden shoals and jutting cliffs at this edge of America. In the days of lighted wicks,
resident families found themselves unofficial custodians of the light in the tower; ears were tuned
to the stranded cry in the surf below their homes. Still today, “boaters get into trouble out here,
and we hear them yelling,” says former station resident, Kathi Strangfeld. “We know that the
privilege of living at a lighthouse also requires us to be alert to these things.”44
Time has left its mark on Point Loma’s working lighthouse. The glass jewel in the tower—a
modern marvel of the 1890s—stood motionless and unused its final five years in place.
Commander Frederick Kenney recalls that in November 1997, “my friend, David Tam, and I
were below the cliffs fishing. It was Veteran’s Day. David looked up at the tower and asked me
if the lens didn’t rotate twenty-four hours. I told him it did. We stared at the light for some time
and noticed the lens was not turning. I phoned Operations to come out and have a look at it.”45
In Commander David Tam’s words, “it was nearing dusk, and it felt funny not to have the sense
of the light rotating and casting its light about. We climbed the stairs and noticed that the motor
was still running but the lens wasn’t moving.”46
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The Aids to Navigation Team was able to restart the rotation of the lens but determined that the
chariot wheels47 were “taking a beating” and in order to preserve them, the lens should be
stopped. According to PO3 Gary Tingley, the corrosion and rust taking place in and around the
lantern room are causing the floor and the top of the tower to lift—called rust jacking—and the
wheels to grind an uneven path in their guiding yoke. (Seismic activity through the years may
also have contributed to the lantern room being out of level and plumb.) A blue tarp, borrowed
from the trunk of a Coast Guard vehicle, was draped over the quiet lens and secured by Bungee
cords. Later, a more befitting zippered canvas cover replaced the tarp.
Coffin-like Crates and Resurrection of Point Loma’s Lens
“It is always a sad time when the lens is removed from a lighthouse, and careful consideration is
given prior to approving such an action.” This sentiment was expressed by Chief Warrant Officer
Joe Cocking48 as the U.S. Coast Guard finalized plans to remove the lifeblood from Point Loma
Lighthouse.
During the week of December 2, 2002, a team of experts—Cocking at the helm— assembled in
San Diego to dismantle and remove the giant prism lens from its tower home. Point Loma did
not go dark, however, as the modern Vega Beacon had taken on the work of the ailing lens in
December 1997. San Diego’s own Aids to Navigation Team assisted in the project. Few others
witnessed the historic occasion.49
Cocking reminds us that “lighthouses were built to be lived in and lenses were tended on a daily
basis.” Since the automation of lighthouses (beginning in the early 1960s), regular care has been
absent. The glazing compound, Litharge, applied to lenses, is deteriorating. This putty-like
substance is used to encapsulate the wooden wedges within the lens framework at the joints of
glass and metal.
In the weeks prior to the dismantling of the lens, screws were sprayed numerous times with a
lubricating substance, called Kroil, for easier removal. Condition of the lens was documented
with photographs and sketches made by Coast Guard personnel and photographer Kim Fahlen.
Each of the approximately 2,270 prisms and twelve bull’s-eyes contained within the twelve
panels had a detailed sketch made noting all chips, cracks, and breaks.50 And finally, where only
keepers before us had put fingers to glass, civilian hands gave the lens its final cleaning and
polishing.51
The “New” Point Loma Lighthouse Project team installed a boom, or davit, at the lighthouse
gallery level, and attached a block and tackle for hoisting and lowering tools, equipment, and
ultimately, the lens and pedestal assembly. Panel by panel, the lens was disassembled within the
stifling confines of the lantern and watchroom. Fahlen noted that “as the first prism panel was
skillfully nudged and dislodged from its eleven panel mates, an audible and palpable release of
torque, twisting, and tension…”52 was observed.
Once a lens section was relieved of its grip of over one hundred sixteen years (the lens was
manufactured in 1887), it was carefully swathed in bubble-wrap and packaged into a custom pine
crate, prophetically coffin-like, and lowered to the ground. Each section weighed an estimated
seventy-five pounds—lightweights compared to the heavy ironwork that followed. Cantilever,
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base ring, chariot wheel assembly, pedestal base, pedestal legs, clock case, upper guide roller
assembly, and chimney. A secondary line was attached to each crate or iron section as a safety
measure—two-line integrity in the event one line failed.
In just four days, crates of Fresnel lens and pedestal assembly were loaded onto the bed of a
rental truck and taken away from the light station. The author followed the truck up the steep
grade of paved road to a storage facility at Cabrillo National Monument, contemplating the dirt
paths over which the glass had traveled on its arrival long ago.
The resurrection of Point Loma’s 3rd Order Fresnel lens was imminent. Cocking and his team of
experts returned to San Diego early in 2004 to reassemble the six-foot glass giant, and its
pedestal assembly, for safe-keeping and public display on the bluff high above its former home.
As part of CNM’s rehabilitation of the grounds around the old lighthouse, the National Park
Service constructed a new building to house the lens, and other San Diego lighthouse treasures.
The structure replicates the assistant keeper’s quarters that once stood in the shade of the old
lighthouse.
“It is good that CNM has acquired the lens for public display, thereby keeping it close to its
home, and in San Diego. These beautiful artifacts belong in a museum with a controlled
environment and people who look after them,” Cocking says. There are no more manufacturers
of giant glass lenses—modern optics replaced the need for classic Fresnel lenses. Most that
remain are in the care of civilian ‘keepers’. San Diego has an impressive collection of four
Fresnel lenses and competent keepers.53
The future of Point Loma’s leggy iron lighthouse tower is uncertain. According to Petty Officer
Mark Brookmole,54 “Modern channel markers dot the channel entrance. The Variable Rotating
Beacon remained on the tower and a sound signal lets people know they’re getting close to the
cliff, rocks, and Point. I guess it’s fortunate and unfortunate at the same time, but we’re doing the
same thing at the lighthouse today, but without so much style.” For now, the tower will stand,
erosion chipping away the integrity of the cliff beneath it.

In 2013, the VRB was put on standby as auxiliary signal and a modern, compact LED light array
was installed, with a luminous range of 14 nautical miles. It emits one white flash every 15
seconds.
Though man has changed his role from keeper to controller, and a small lantern replaces the
work of the giant prismatic lens, the sea’s relentless push to Point Loma’s shore may be all that
remains the same at San Diego’s working lighthouse.

Joe Brennan, “When the Lower Light Was New”, San Diego Historical Society Quarterly, Vol. 1, No. 4, p. 52,
October 1955. “In those days, Point Loma reached far out beyond the lighthouse, a lot further than it does now….”
Point Loma’s shoreline undergoes continual erosion from the sea’s endless lashings. Photographs over the years
demonstrate the changes taking place. In 1973, the Army Corp of Engineers, through private bids to local
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Matt Wright. Civilian Photographer, Kim Fahlen; Documentation, Karen Scanlon.
50 Documentation accomplished by Kim Fahlen, and Bob Munson, Historian, Cabrillo National Monument. 25, 26
November 2002. Fahlen also maintains the Fresnel lens in the lantern of the Old Point Loma Lighthouse.
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52 Kim Fahlen, Securing the Point Loma Lighthouse Lens and Assembly, World Lighthouse Society Newsletter,
January 2003.
53 Cabrillo National Monument has in its possession the 3rd Order Fresnel lens from Mile Rock Lighthouse, which is
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Point Loma Lighthouse and served in Chicago Harbor; the 3rd Order Fresnel lens that served “New” Point Loma
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A Resurrection
of the Contemplation of H-L 330
By Karen Scanlon and Kim Fahlen

In custom pine boxes—not unlike primitive coffins—rests a Fresnel lens ordered in the mid1880s for San Diego’s new lighthouse. But this elusive lighthouse lens, given the number H-L
330 by its Parisian manufacturer, Henry-Lepaute, never served its intended destination.
‘Showman’ par excellence, a misfit, and ultimately discarded as surplus, it appears that H-L 330
was delivered to the West Coast twice!
The U.S. Light House Board of 1882 had begun to act on the realization that the lighthouse on
Point Loma, 422 feet above the sea, was dangerous. Fog and low cloud too often obscured its
light from ever-increasing maritime activity at San Diego. A lighthouse closer to the sea was
urgent, but the government must, then, bear the expense of two new light stations. By March
1891, a harbor light at Ballast Point and a lighthouse at the lower tip of Point Loma (with a focal
plane of just 88 feet above sea level) were in operation.
Engineers dealt with frustrations in the acquisition of the illuminating apparatus for the
reestablished Point Loma Lighthouse. A 3rd Order lens had been ordered, yet before delivery was
made to the U.S. Army Quartermaster’s Depot, New York, it was routed to the World’s Fair at
home in Paris.

Interestingly, exhibition of the amazing work of glass and bronze of Henry-Lepaute, and its
lamp, at Exposition Universelle de 1889 occurred in the shadow of a defining demonstration of
French technology, the Eiffel Tower. H-L 330 earned “2 GREAT PRIZES: 1 GOLD MEDAL, 1
BRONZE MEDAL”, as inscribed in marble on its pedestal door.
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In January 1890, Engineer Heap of the 3rd Light House District, New York, notes that he
received the Point Loma lens from France and that funds were forthcoming to pay for it. On June
28 of the same year, Engineer Heuer of the 12th Light House District, San Francisco, requested
shipment of that lens. By August 22, it was on its way by steamer.
Meanwhile, in July, ironwork for Point Loma’s leggy tower rolled into San Diego from Trenton,
New Jersey on flatcars of California Southern Railroad. Thirty-seven and one-half tons were
hauled on “strong wagons” out to the Point, where a concrete block 25 feet square and 14 feet
deep was waiting to support the new lighthouse. But months would pass before an operational
lens was fitted in the tower.
According to the San Diego Union, October 19, the superintendent of lighthouse repairs and his
assistant arrived “to place the lens in the skeleton iron tower… They proceeded to take some
measurements.” But the next day, Engineer Heuer notes in his district report, “Point Loma, Cal.,
illuminating apparatus, too large, new lens requested.”
So, had H-L 330 actually been shipped to San Diego? In a letter marked October 30, 1890 from
Engineer Heap in New York to The Light House Board, Washington, D.C., “… the lens
purchased from appropriation for Point Loma, was bought to replace a lens already sent
there…” By now, the Board was procuring a different lens altogether, one that had been slated
for Anclote Key, Florida, H-L 329. (This complete optic may be viewed in the Assistant Keepers
Quarters, Cabrillo National Monument.)
On November 1, a letter was sent to Engineer Heuer from “Gregory” [assumed associate at 3rd
Light House District] stating: “It is very unfortunate about the lens and apparatus for Point
Loma. The mistake was made by the maker. On the section of the light-house lantern and watch-
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room which was sent him as a guide for making the lens apparatus and pedestal, the diameter of
the area for the foot of the pedestal is clearly marked 13 inches and he has made the base of the
pedestal 26 inches…” This would allow insufficient clearance with the stairway into the lensroom; remedial options were suggested so to fit H-L 330 at Point Loma, but, alas, it was sent
away.
H-L 330 went to Chicago, where a new lighthouse at the mouth of the Chicago River was under
construction in 1893. Its lantern design could be altered to accommodate the dimensions of the
pedestal base of Point Loma’s ‘misfit’ lens. (Chicago Harbor Lighthouse was relocated to the
south end of the north breakwater in 1919.)
Meanwhile, beautiful H-L 330 was celebrated at a second fair—Chicago’s 1893 World’s
Columbian Exposition. However, photographs and sketches of the exhibit by the U.S. Light
House Board in the Engineering Building do not reveal this lens.
We began to question, did the lens actually ‘attend’ the fair? But our information foraging had
followed an errant path, since a recent pursuit of national archives places H-L 330 in the Mining
Building. It had been loaned to the U.S. Geological Survey on behalf of The Standard Oil
Company, “a party in interest in the exhibition of the lamp”.
In the early 1960s, Chicago Harbor Lighthouse was automated and the fine old H-L 330 was
removed from the tower and declared ‘surplus’. Former historian of Cabrillo National Monument
(CNM) Ross Holland became aware of its status, and, with Superintendent Thomas Tucker,
managed to have it forwarded, or shall we say, “returned” to San Diego. Two local newspapers
confirmed its arrival in July 1968.
CNM conserves four historical lighthouse lenses, which must be appreciated! One shines in the
lantern of the old lighthouse, two glimmer in the Assistant Keepers Quarters, and H-L 330 lies in
museum storage.
The 1968 shipment from Chicago of the lens included a number of ‘fittings’ belonging to it.
There is the curved, bronze door that was part of the pedestal on which the optic rotated. H-L
330 needed to rotate in order to signal red and white ‘flashes’. CNM holds three (of four) rare
“ruby screens”, or sheets of red glass, which were once affixed to the wider lens panels. Through
these screens the lamp’s light cast red beams.
Lens rotation was given by a system of clockwork and weights before electric motors. The stack
of disc-shaped weights with varying heaviness, which linked to the cable for motivating the lens,
is in museum storage. Displayed in the AKQ is a lighthouse lens clockwork. It belongs to H-L
330. Left of the mannequin of the lighthouse keeper is a photograph showing this lens. It was
taken during the nearly 20 years the lens was exhibited in the Visitor Center, which is also where
you may put your fingerprints on a magnificent bull’s-eye of H-L 330.
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Funny thing is, the 1st Order lens ordered for the 1855 [Old] Point Loma Lighthouse was too
large for its lantern, too, so it served elsewhere. But we won’t go there…
It is hoped that you encounter a resurrection ‘of contemplation’ on this curious path of a
lighthouse lens. Not earth-shattering maybe, but H-L 330 is irreplaceable, and deserving of merit
among all the riches Cabrillo National Monument has to offer.
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Photographs from the Goulart and Johnson Collections
Here are a few photographs from the collections of Patricia Dudley Goulart and Lexie
Johnson Johnson (yes, our lighthouse girl married a Johnson).
Lexie died about four years ago and left her collection of photos to Karen Scanlon.
Karen has lots of pictures in this collection; especially meaningful are the ones right from
the family scrapbooks of the Dudley and Johnson keepers. The picnic photo that's
enlarged and in the display case in the Assistant Keeper’s Quarters is one such photo.
This is just a sampling from that collection:

Point Loma Lighthouse, c. 1946 (photo credit) Lexie Johnson, daughter of keeper Milford Johnson
A last remnant of World War II camouflage paint still covers the west dwelling and a few outbuildings of
Point Loma Light Station. Note the extensive farming enclosure where horses Rosita and Sonny graze.
Light keepers supplemented low Federal paychecks with food from animals, garden vegetables, and fruit
trees.
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The Picnic, 1936 (photo credit) Lexie Johnson
Three Point Loma Lighthouse keepers and their families set aside lighthouse duties and dress up for lunch
out. Note the light tower above. In his regulation cap, head keeper George Cobb sits with his wife,
Theodora, and Louise and Milford Johnson. On the rough n' ready bench are Lexie Johnson (front left) and
Patty, Joan, Violet, and James Dudley. Lexie's cousin Franklin sits near a china teapot--no plastic utensils
at this picnic!
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Keeper's kids at 125th anniversary celebration of the change of lighthouse operation on Point Loma, March
23, 2016. (photo credit) Karen Scanlon
Adult children of former Point Loma Lighthouse keeper James Dudley, Joan Dudley Eayrs (left) and
Patricia Dudley Goulart, stand at the station's life ring. The two are among nine other former keepers' kids
who attended the 125th anniversary celebration of the change of operation from Old Point Loma
Lighthouse to the new, lower station, Point Loma Lighthouse. We have these girls to thank for so much of
the World War II history of the lower light station.
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Aerial Point Loma Light Station, c. 1946 (photo credit) Lexie Johnson
Head keeper's dwelling will be last to be repainted from its World War II camouflage "drab". The station
was meticulously kept by an officer-in-charge and two assistants, who proved to be jacks-of-all-trades.
Personnel lowered shades at the lantern windows to protect the lens from sunlight. Flanking the tower are
small beaches where residents once sunbathed and swam with sharks. Shown here is the submerged shelf
below the tower at low tide. Mariner, beware!
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Point Loma Light Station, 1893 (photo credit) National Archives
The iron tower was originally a dark wine color. It stands on a concrete block 25 feet square and 14 feet
deep, which evidently did not interfere with the integrity of the cliff. A picket fence borders the grounds--a
visual reminder to all that the cliffs beyond drop to the sea.
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Female Lighthouse Keepers
The Lighthouse Establishment made use of the free labor a Lighthouse Keeper’s family
could provide. Tending the lights was a 24/7 job and the average work week for a Keeper
or Assistant Keeper was 84 hours with no days off. Wives and daughters frequently
learned to tend the lights to buy their husbands and fathers time for other chores and/or to
supplement the family income. The pay of a Keeper or Assistant Keeper was better than
that of a farm laborer, building materials carrier, soldier, cowboy or fireman, but less than
that of a carpenter, house painter, or plasterer. The low pay was justified by the fact the
Keeper got free housing and basic food staples. Depending on the year, a Keeper earned
two or three dollars a day, an Assistant Keeper $1.69 a day.
During this era, men were not expected to marry until they could properly support a wife
and family, while women tended to marry younger. The average husband was 10 years
older than his wife. Women statistically tend to live longer than men anyway, and this
coupled with initial age disparity meant women frequently outlived their husbands by a
number of years. Thus when a male Keeper fell ill, was killed on duty, or died, many of
these women simply took over their husband’s or father’s duties. These women
frequently received official appointment to the jobs they inherited as there was no
pension system to care for them. Stephen Pleasanton, who was in charge of the
Lighthouse Establishment 1820-52, established the policy that widows and daughters of
Keepers were particularly worthy candidates for their positions, with no reduction in pay
for being female.
Lighthouse Establishment records from 1828 to 1905 reveal the names of at least 122
women who were appointed official Keepers in their own name. Twice that number were
officially appointed Assistant Keepers, generally aiding their fathers or husbands. A great
many more women never received official appointments, but kept a lighthouse for a few
months after a husband’s death until a new Keeper could be appointed and arrive at the
station.
Officially appointed Husband (Keeper) and Wife (Assistant Keeper) teams were popular
with the Establishment as it meant quarters for two families did not have to be
maintained. The arrangement was popular with the couples as it meant two paychecks for
the family. When the Establishment ordered the practice of husband and wife teams
abolished in 1878, it was greeted with real anger by the men and women involved as it
represented a 40% pay cut to the family. Combine this with the 20% pay cut of 1881 and
it represented a serious threat to a family's financial survival. Fortunately this policy did
not stop the practice of allowing widows and daughters of deceased male personnel from
being appointed to the job.
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Being a Woman In 1887 Random Observations
The basic tenant of the Victorian world was: “It takes men to conquer the wilderness, but it takes
women to civilize it. Women are the bearers and nurturers of future civilization. Men struggle in
the dirty, ugly world to provide for their families. Women create a safe haven where men can
regain the strength needed to rejoin the daily fray, and children can be raised grounded in the
good, the moral, the ethical, the civilized. This is the highest calling on earth.”
“It is women who inspire husband and sons to go beyond their business, to build the schools,
libraries, centers of art, and churches, the external manifestations of civilization. To achieve law
and order, and respect for their fellow man, reflecting the inner civilized nature.”
“The work of man provides the fuel which powers the home as a place to develop people of
character and integrity, it is the woman who guides it, and serves as its moral center.”
“A man’s home is his castle, but it is his wife’s kingdom.”
“A safe, civilized, well run household is the place to cultivate civility, and lays the foundation of
a well run, safe and civilized nation, a moral, ethical nation.”
Jane Addams (1860-1935) founder of Hull House
“The strength of a woman is a healing domesticity in which the strong maternal image sustains
and enables instead of smothering or constraining. The maternal instinct inspires women in
creating a world of care, responsibility, and housekeeping. Women are the natural executors of
civic housekeeping, which brings mutual benefit to all members of society.”
Jane Addams (1860-1935) founder of Hull House
What we, with our 21st century perspective and values, may view as a quaint or repressive
system, they, both men and women, truly believed in as the cornerstone of their lives. The
woman was respected, not denigrated, as a homemaker, with emphasis on “maker.” They would
not have understood our use of the word “housewife” as an insult or derogatory slur.
The statistically average American woman of 1876 (a decade before our interpretive year of
1887) is most likely named Nancy. She has a probable life expectancy at birth of 44. Unless she
dies early of childhood disease, accidents, or childbirth, she may live into her sixties. She is most
likely from Pennsylvania or New York. She will have never traveled outside her home state. Her
formal education ended with the fifth grade. If she is of rural or lower-class stock she will
probably marry about age 16 to a man approximately her same age. If of urban and middle class
or above, marriage may be delayed as late as 23; after that she will drop rapidly from view in the
marriage market. She will outlive her husband. Unless she has access to a secure income of
means, and/or a substantial inheritance, in actuality or in the offing, she will remarry. Her
husband will most likely be named William. If rural or lower class she will have around eight
children and lose two before adulthood. If middle class and/or urban she will have four children
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and probably lose one before adulthood. The nation is just finishing the shift from a
predominantly rural agriculture population at the start of the Industrial Revolution, begun in the
1840s and greatly advanced by the Civil War, to a predominately urban population. Statistically
she will outlive her husband by four years.
Remember, the preceding paragraph is a statistical average, which means most people of the
time wouldn’t exactly fit the profile, any more than a 21st century individual will fit the profile
established by statistics and actuarial calculations. The 1880s was a very dynamic time in U.S.
history, things were being invented at a fearsome pace, things that hadn’t even been dreamed of
only 20 years earlier, such as the telephone. Although the basic philosophy at the beginning of
this article had not changed, women were becoming more active outside the home. However, any
man whose wife had to work for money outside the home, was either lazy, a brute, stupid, or all
three; at any rate, a man to be despised by both men and women of all classes. A man was
expected to not marry until he had established himself well enough to convince the prospective
bride’s father that he could “afford a wife in the manner to which she was accustomed.”
However, women were becoming more active in community affairs and sports. Virtually every
sport, from boxing to mountain climbing was being practiced by women (but not in mixed
company, obviously). Croquet, badminton, and tennis were appropriate for mixed company.
Regarding bathing and personal hygiene, the following is a direct quote from the Student
Standards of the Rebensburg Seminary (for ladies) implemented in 1856 by the Proctor of the
Seminary, Mrs. D.V. Chase. The standards were still in force in 1887, and represented the
benchmark for women anywhere and of any class:
“A woman always bathes at least once a week, and washes every day her face, neck, hands,
underarms, privates, and feet.
Change your stockings and chemise as often as possible.
Wear alternate shoes daily, so the leather of the unworn pair has a chance to breathe. If you
have but one pair of shoes, be sure to let them air overnight.
Every night air your corset and dress overnight, preferably in moving fresh air.
Do not sleep in your corset.
Sliced fresh nutmeg is often recommended for underarm odor. Some ladies use chloride of lime
to apparent good effect. However, I do not know if the latter is a healthy practice. In any case,
these are not a replacement for the wearing of dress shields.
The discussion of when to put daughters in their first corset is never ending, with
recommendations espoused from age five to fourteen. It is my personal belief that children need
exercise, thus I recommend post-poning the acclamation process until about age ten to twelve,
but most definitely before the first budding of blossoming womanhood. It goes without saying,
young girls, corseted or not, are not allowed any laxity in ladylike behavior. A lady is in the
mind not the clothing. Young ladies attending the Seminary of age twelve or above will be
expected to be properly corseted in every context, excepting only the bedroom and the bath.”
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The average middle-class woman’s wardrobe included one special dress for church and other
public events, six day dresses (still in fashionable style but with simpler construction and
decoration); the oldest would have been demoted to an around-the-house work dress, and at least
two professionally made corsets and bustle. Appropriate other underpinnings: chemise, drawers,
petticoat, corset cover, enough to change daily. Shoes and stockings. Accessories: at least one
really good hat, other hats, parasol, umbrella, gloves (a proper lady can never have too many
pairs of gloves), reticule (purse, very small), fans, jewelry (definitely a throat pin and earrings—
no studs—possibly a bodice watch, and a fan holder, and most importantly the badge of her
office: her wedding ring).
“Women are the bearers and nurturers of future civilization, thus the home is her kingdom which
can protect her and her family from the dirty ugliness of the world. It is a safe haven, a
comfortable place where children can be raised without corruption and her husband can rest and
re-energize himself before once again charging into the fray to provide for his family.”
Working class women are defined by the Massachusetts Bureau of Labor Statistics in 1875: “A
woman who must work outside the home to support herself or supplement the inadequate
earnings of her husband.” Examples would be domestic servants (maids, cooks), the “mill girls”
and widows who had to work to survive (dressmakers, seamstresses, boarding house keepers).
Even these women were found to have an annual budget to include one good Sunday dress, three
work dresses in fashion, one professionally made corset, and one professionally made bustle.
Women of this class frequently did not have the time, skills, or sewing machine to make their
own dresses, devoting such as they had to underpinnings and accessories. This is why fashion in
1890 began to accept separate skirt and blouse (“shirtwaists”) styles for weekday wear.
A woman with any self-respect wore a corset, but she didn’t kill herself with it. These were
clothes people had to live and function in. Rule of thumb: any time in 2016 you would wear a
bra, you would wear a corset in 1887, and for all the exact same reasons.
Scarlet O’Hara’s 18-inch waistline was a myth. A roll of paper towels has an 18 inch waistline.
What every Victorian woman knew was that corsets are never laced so the edges meet in back,
with an average gap in the lacing of 4 inches, Scarlet actually had a 22-inch waist (and remember
she was only 5 feet 3 inches tall). The other myth involves women having ribs surgically
removed to achieve tiny waists. There is not one single case of this being done in any of the
medical records in England or the United States, and if it had been done doctors would have
raised an incredible protest and the medical journals would have jumped all over it. From a sheer
practicality issue no woman would risk such an operation in an era when anesthetic was
dangerous and potentially fatal, and body cavity surgery ran a 40 percent or more infection rate
(there were no antibiotics).
There were the “lunatic fringe and actresses” who carried corsetry to extremes. They were
known as “tight-lacers” and generally regarded as somewhat strange mentally and morally. The
concept that women killed themselves with their corsetry stems from the actress Anna Held who
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was noted as an extreme tight-lacer. Anna laced so tight she did snap a rib which penetrated a
lung and infection killed her. The fact newspapers and medical journals studied this in detail was
because it was a unique case.
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Point Loma Light House Quick Facts
George Bernard Shaw summed up lighthouses in a nutshell:
“I can think of no other edifice constructed by man as altruistic as a lighthouse.
They were built only to serve. They weren’t built for any other purpose.”
At Cabrillo National Monument we use the Old Point Loma lighthouse to honor the
memory of a class of men and women who brought an incredible sense of dedication and
responsibility to what was truly a 24/7 job, usually in isolation, with no days off, no sick
leave, and no pensions.
The Lighthouse is restored to its appearance in 1887. In that year the lighthouse was first
painted white to protect the sandstone it was constructed of from further deterioration
caused by wind and marine layer moisture. NPS has to continue to keep the structure
painted white for the same reasons.
Fuel: Sperm oil 1840s-54
Colza/Rapeseed oil 1850s-67 (rapeseed is a form of mustard)
Lard oil 1867-1882
Kerosine (mineral oil) 1882-91
A 3rd Order burned 7 ounces of kerosene an hour. This works out to 44 percent
of a gallon per hour. Rule of thumb: the lamp burns half a gallon of
kerosene per hour.
158 candle power (3 concentric wicks, Argand lamp)
+ Fresnel lens = 19,000 candlepower = 238,754 Lumens = 240 60 Watt light
bulbs.
A modern standard white incandescent 60 Watt light bulb produces 825 Lumens
422 feet above sea level, focal plain 463 feet
Received 3rd Order originally planned for Humboldt
Tin roof (painted red) 1855-66
Shingle roof 1866+
Tower painted red until 1887, black after that
Building unpainted until 1887, white after that
First eight:

Alcatraz
Fort Point
Faralones
Point Pinos (Monterey)

Point Conception
Point Loma
Humboldt
Cape Disappointment (in Washington)

Construction began 1854
Completed June 1855
Lit November 15, 1855
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First Cistern was 1,200 gallons in Lighthouse basement with pump
Second Cistern may have been constructed 1858 (SD Union notes that on November 27,
1858 a man had arrived “to build a new water tank”)
Third Cistern designed 1881 (Gutheil plan) completed Jan 1883
Jenkins (Keeper November 23, 1867- April 24, 1871) erected the flagpole of his own
volition and “was proud to fly the national colors on special State Occasions”; it was still
there as of 1888. His wife Elizabeth served as Assistant Keeper.
The storage building was in existence by at least 1873
In 1875 authorization was given to create Assistant Keepers Quarters in it. This was
completed in 1876 and was still considered inadequate.
Robert Israel appointed Asst. Keeper May 20, 1871. His son Joseph Peary Israel was
born 1871 so Maria and the kids lived in old town with grandmother Juana (their aunts
were there as well). Maria and the baby appear to have been living at the station by April
1873.
Robert Israel was appointed Keeper June 27, 1873, and his wife as Assistant Keeper.
The barn was authorized in 1875, the same year the station was authorized a horse and
wagon “for transport of supplies” (U.S.L.H. Board annual report)
Barn completed 1876. It appears bigger than the Gutheil plan indicates as later photos
show its east side connected with the picket fence off the southeast corner of the
catchment basin. Yet the south photo indicates it matches our footprint.
The horse and wagon were deleted in 1880 and replaced by a boat. This would explain
how the barn could be used for dances in the 1880s.
In 1880 the population of San Diego was 2,637
In 1885: ~5,000
Boom of 1887: 35 to 40,000
In 1890: decreased to 16,159
Uniform authorized 1883
Extinguished March 22, 1891
New Point Loma and Ballast Point both lit March 23, 1891
Before the end of March 1891 the lens had been dismantled and shipped to the
Lighthouse Depot in New York.
Removal of the barn was authorized in 1895.
By about 1900 the AKQ appears to be gone.
In 1906 the lighthouse was standing empty.
By 1913 the AKQ was definitely gone.
By 1913 the shed was gone and the building was standing empty.
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In 1913 the Order of Panama proposed a 150 foot statue of Cabrillo, to include an Army
radio station in the pedestal.
Presidential Proclamation October 10, 1913 set aside a half acre with lighthouse as
Cabrillo National Monument
Army made $350 of repairs in 1915 to the lighthouse and after 1916 allowed its use as
married enlisted quarters
Sometime in the 1920s it may have been partially used as a radio station and a radio mast
was erected.
Mrs. H.E. Cook, widow of an Army Sergeant, lived in the lighthouse from 1921 to 1934
and ran a small concession in it. Mrs. Cook was known as “old one eye” in reference to
her one eye having been blinded as a result of injury.
It was noted that Mrs. Cook was a true friend of the local enlisted men.
It was noted that in 1930 the two outside cisterns were still visible as were portions of the
deteriorated Catchment Basin.
In 1933 Cabrillo National Monument was removed from Army control and turned over
to the National Park Service. Mrs. Cook was evicted by order of Col. White of the NPS in
1934. Repairs were completed in 1935 and included the bulldozing of the top of the
second cistern and the remains of the Catchment Basin.
In 1935 a combined custodian and concessionaire Mr. and Mrs. Clifford Rock were
installed in the light house. The parlor was used as the monument office, the kitchen
became a tea room, while Clifford and Mildred Rock lived in the two rooms upstairs
where visitor traffic to the lighthouse lantern precluded any privacy. The bathroom was in
the basement which was equally inconvenient.
1941 saw the closure of the monument to public visitation for the duration of World
War II.
Holland (p.93) says the lighthouse was a signal station for the first year of the war and
was then used for storage. Voyd Beights (oral interview p.86), stationed at Point Loma as
Signalman I Nov. 1941 to Sept. 1945, says it was used for two years and notes the south
bedroom was used as an Army HQ while the north bedroom was Navy command; the
parlor was used for storage and as a sleeping area for duty personnel. The kitchen was
used to prepare rations and coffee on a hot plate.
On November 11, 1946 the lighthouse was returned to NPS control and reopened in
1947.
10 stairs from main floor to basement
23 stairs from main floor to watch room
8 rungs on ladder from floor of watch room to lantern room
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Talking Points For Staff And Vips: Lighthouse
November 5, 2016
Updated January 5, 2018

1. This lighthouse is not a memorial to Robert Israel. He was one of thousands of men (and
women) who served as Lighthouse Keepers. Our Long-Range Interpretive Plan emphasizes our
primary theme of representing the U.S. Light House Establishment, its people and its buildings,
not one man or one lighthouse. Our lighthouse is an interpretive archetype, not an individual
memorial.
2. This lighthouse honors all Keepers who brought a sense of dedication and responsibility to
what was truly a 24/7 job. They had no days off, no sick leave, and no pensions. It was an
isolated, repetitive, monotonous, drudgery with a constant underlying reality of true danger.
They fulfilled their task with pride, constantly aware of the fact that the safety of sailors,
passengers and ships depended on that beam of light always being there.
3. These people offer a role model not found in the United States today.
4. The furnishing and décor of this lighthouse has been carefully crafted to reveal the lifestyle
common to virtually all Keepers in the 19th century.
5. Every item in this lighthouse is there for a reason, and is in the correct place, to create a real
look at the setting in which Keepers and their families lived. The setting is designed to put a
human face on these remarkable men and women. It is not intended to be a quaint excuse to
display nifty artifacts.
6. All artifacts are appropriate to 1887 lighthouse Keepers’ quarters. Only four items were
actually in this building when it was an operating lighthouse: two shell picture frames, the
saltshaker, and the tin document box.
7. Basic facts about the lighthouse, including the answers to the most common questions are in
the four-page Lighthouse Quick Facts document.
Parlor
This space was reserved for receiving and/or entertaining visitors. It was not a family space.
The Keeper kept his desk here to keep out of the hustle and bustle of the kitchen. His wife did
her sewing by the Southwest window as it has the best light of any window in the building.
Being a small parlor, it does not have the traditional center table.
Kitchen
This is where life in the lighthouse was lived. In the winter it was the only room in the house that
was heated. It was kitchen, dining room, schoolroom, bathing room, and general workroom.
Traditionally family members would work on various small hand projects while one family
member read aloud from the Bible, newspapers, various books, or listened to the children
reciting their lessons, or practiced their own reading ability out loud. In addition, these were
families who enjoyed each other’s company, and basic conversation occupied many an hour of
what little leisure time these people had.
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Master Bedroom
Bedrooms were strictly for sleeping and getting dressed or undressed; they were not used as a
leisure space. No one had the luxury of being awake in bed unless they were very sick. The one
bed is designed to house both the Keeper and Assistant Keeper. The U.S. Lighthouse
Establishment preferred to hire husband and wife teams as Keeper and Asst. Keeper as it cut
down on the number of living quarters they had to construct. It also meant two paychecks for the
family, which elevated their income to middle class means. From the very beginning, female
Keepers earned exactly the same pay as males. The USLHE was the first federal agency to give
women equal pay.
Other Bedroom
This was the only room available for the Keepers’ children. If this was not enough space, the
older boys (ie. pubescent) would sleep in the storage area in the basement. The screen gave the
female inhabitants of this room privacy from their brothers. After their chores and schoolwork
were completed, the children played games outside, collected sea shells from the shore, mastered
useful skills such as playing musical instruments, or read in the kitchen during bad weather. This
was a bedroom, not a playroom. For lighthouses with access to schools (there was a school in
Old Town, only 9 miles away from the Point Loma Lighthouse), children had the benefit of real
teachers, at least through the fifth grade. For example, children at Point Loma light on Monday
morning rowed a boat into Old Town, and spent the school week with their aunt. Friday after
school they would row back to the lighthouse for their weekend chores.
Children at more isolated lighthouses would live in town with relatives, board with other families
to attend school, or would be home taught.
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Point Loma Light House
Some Thoughts
“I can think of no other edifice constructed by man as altruistic as a lighthouse. They were built
only to serve.” George Bernard Shaw
Old Point Loma light is not unique. In the history of the United States there have been around
1,200 lighthouses built. Half of these still exist. All, except Boston Harbor Light, have been
automated; they no longer have a human crew. This light stands not just as a representative of a
type of structure. More importantly, it honors the men and women who truly worked a 24/7 job.
There were no days off, no sick leave, and no pensions. The work week averaged 76 hours, and
every day was exactly like all the days before it, and all the days in the future would be the same:
grinding, monotonous, drudgery unless something went wrong. It was dangerous duty. Saint
George’s Reef Lighthouse over the years killed six of its Keepers. Minot’s Ledge Lighthouse
totally disappeared one night in a storm, taking its entire crew with it into oblivion. Lighthouses
were usually isolated and frequently in windy, unpleasant locations.
Yet the Lighthouse Keepers brought to this unsung job a sense of dedication and responsibility,
incredibly rare in today’s automated world. The Keepers took pride that, through their efforts,
their light had never failed, and on their watch never would.
Many people think lighthouse keeping was a quiet, relaxing job, a sit on the front porch and doze
sort of existence. The truth is, the safety of ships and cargoes, the lives of crews and passengers
were dependent on how faithfully the Keepers did their jobs. They are a class of people worthy
of being remembered and honored, which is what we hope to do with the Keeper’s Quarters in
“just another lighthouse”. If the magnificent, irreplaceable craftsmanship of the lighthouse lens
is the beating heart of a lighthouse, the Lighthouse Keepers are its soul.

Bob Munson
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Lighthouse Open Tower Day
Training
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Old Point Loma Lighthouse
•

Construction began 1853 and
was completed June 1855.
• Was first lit November 15th,
1855
• One of the first 8 lighthouses
built on the west coast.
• Had a short life due to its
elevation (422 ft) being above
the fog that sometimes rolls
in.
• Extinguished March 22nd,
1891
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Robert & Maria Israel

•
•
•
•

Lighthouse currently appears as it would have in 1887.
Robert and Maria Israel were the inhabitants of the lighthouse during this time.
Robert Israel was appointed assistant keeper May 20th, 1871. Was appointed
keeper June 27th, 1873 and Maria was appointed assistant keeper.
They continued working at the lighthouse until it was decommissioned in 1891.
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Post Decommissioning
•
•
•
•
•

•

•
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1891 – Lens dismantled and
shipped to New York
1895 – Removal of barn
1900 – AKQ removed
1906 – Lighthouse stood empty
1913 – October 14th, President
Woodrow Wilson set aside ½ acre
around lighthouse as Cabrillo
National Monument
1913 – Army in control of
lighthouse as the National Park
Service does not yet exist
1915 – Army made $350 of
repairs and allowed its use as
married enlisted quarters

Post Decommissioning Cont.
•

•

•
•

•

•

1921 – Mrs. H.E. Cook, widow
of an army sergeant, lived in
the lighthouse and ran a small
concession in it.
1933 – CNM was removed
from army control and turned
over to NPS.
1934 – Mrs. Cook was evicted.
1935 – Mr. and Mrs. Clifford
Rock ran a concessionaire for
the NPS in the lighthouse.
1941 – Closure of CNM to
public visitation for duration of
WWII
1946 – lighthouse returned to
NPS and reopened in 1947.
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Open Tower Days
March 22nd – Anniversary of the
extinguishing of the light

August 25th – NPS Founders Day

November 15th – Anniversary of
the lighting of the light
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Open Tower Day Operations
Opening the Lighthouse
•
•
•

•
•

Grab a radio from admin
Grab the lighthouse tower key
and the number 4 and 11 keys
Bag check table will already be
set up or just inside the front
door of the lighthouse
Open bottom two rooms and
place rope across doorway
Open lighthouse lantern room
and door to catwalk
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Open Tower Day Operations
Bag Check
•

•

•
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Table will be set up or just
inside the front door of
lighthouse
Visitors are required to
leave bags at bag check
while they tour the
lighthouse
When taking a bag, hand the
person a numbered card and
place the matching card with
the bag

Open Tower Day Operations
Lighthouse Entrance/Visitor Counter
•
•

•
•
•
•

Only allow groups of 10 into the lighthouse at one time
Stress the fact that they will be required to climb a ladder relatively
unassisted and if they don’t feel comfortable or able to climb a ladder by
themselves, then this experience is probably not for them
Also let the visitors know that the lens is a priceless artifact and cannot be
touched
Keep track of the total number of people entering the lighthouse with the
people counter
While visitors wait in line, explain the flow of traffic when in the
lighthouse
Visitors will enter and head straight up to the tower where they will spend
roughly three minutes, they may briefly observe the rooms on their way
down, and they will exit through the kitchen
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Open Tower Day Operations

Lighthouse Second Floor
•
•
451

Help with flow of traffic; make sure that no one lingers at the
bedrooms on the way up or down
Assist at the ladder when needed (within reason and with
awareness of your own safety)

Open Tower Day Operations
Top Tower Station
•

•
•
•
•

Help visitors up and down the ladder
(within reason and with awareness of
your own safety)
Show them safe places to grab when
they reach the top of the ladder
Ensure that everyone knows not to
touch the lens
Keep flow of traffic going
Start a three minute timer when the
first person is on the catwalk. The
last person will still get ample time
as they wait for the rest of the people
to make their way down the ladder.
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Open Tower Day Operations
Lighthouse Kitchen/Exit
•
•

•
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Direct people to exit through
the back door
Keep an eye on people to make
sure they aren’t touching or
removing objects
Visitors do not have to be
rushed through this area
because they will be out of the
main flow of traffic

Open Tower Day Operations
Lighthouse Parlor
•
•
•

Usually occupied by living
history VIPs
If none present, open door
and leave rope across
If no living history VIPs are
present and there are extra
VIPs, they can stand in the
room and talk briefly with
visitors about the lighthouse
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Open Tower Day Operations
Living History
•

•
•
•
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Educate visitors about the
lighthouse and 19th century San
Diego
Entertain visitors in line and in
the lighthouse
Discuss safety and rules when
necessary
Living history volunteers will
not be present at open tower
days if there is a chance of rain
because their outfits are not
durable.

Open Tower Day Operations
Safety
•

Areas of the lighthouse are not ADA
accessible. Please stress to all visitors that
they will be climbing a ladder to reach the
top. If they do not feel comfortable
climbing a ladder by themselves at home,
then we should encourage them not to go
up. This is very important because we had
some previous incidents at the top that put
our volunteers and visitors at risk. As
such, it is everyone’s responsibility to
stress the physicality of this experience
and discourage visitors from participating
who may not be able-bodied enough.
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Open Tower Day Operations

Safety
•
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In case of an emergency, an unruly visitor, or something that
just doesn’t look right (JDLR) contact law enforcement over
the radio.

Open Tower Day Operations
Contingency
•

In the event of rain or high wind –
Close tower area and allow visitors
into the rooms of the lighthouse
instead. This will require one or more
VIPs be stationed in each room to
make sure that no items are touched
or removed. Second story rooms may
also be opened at this time to allow
for a special experience in lieu of the
tower. At this point, the bag check
may be packed up and the table
placed in the basement.
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Resources
Overview of the Old Point Loma Lighthouse by Daniel Zeller:
https://vipvoice.wordpress.com/an-overview-of-the-old-point-lomalighthouse/
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Thank you for
your service!

You can’t Spell National Park
Service Without V-I-P!
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What Color Is the Lighthouse?
Bob Munson

The immediate answer to the title question seems quite obvious: white. But the complete answer
is: yes and no. For its first 24 years the lighthouse was the color of the native sandstone out of
which it was constructed. There is no concrete evidence one way or the other as to whether the
brick tower was painted. However, like the raw sandstone, the brick was probably left its natural
color. What we do know is that the first things to be painted were the metal lantern and gallery.
The metal had to be protected from rusting. The early Light Lists state, "the lantern is painted
red." This may have been brick red to match the tower, although the official U.S.L.H.E. (United
States Light House Establishment) red tended to be brighter, like a fire-engine red to make it a
more obvious day-marker. One suggestion I've run into is that it was painted with just the usual
"red-lead" primer. So far, I haven't been able to determine whether the composition of lead
primer is naturally red (I doubt it). I haven't investigated when it became red. Lead goes way
back as a paint/primer base. Zinc tends to be more yellow. Any experts on Victorian paint out
there? Especially maritime?
Moving on, by 1879 it had become painfully obvious that the two sandstone faces exposed to sea
wind (the south end and west side) were disintegrating due to high winds laden with marine salts.
The two walls in question were given a thick layer of Portland cement-mortar (which would tend
to seal water underneath). The mortar was then painted with "two coats of stone-color, rubber
paint." "Stone-color" sounds tremendously vague, but in the Victorian era "stone-color" ("stonebuff" in England) referred to a specific color. Samples of this paint, which I studied in the U.S.
Navy Historical Center, Washington Navy Yard, Washington DC., tend to be a creamy white
with a very faint tint of yellow to a faint tan/beige. (how vague can you get? It depends on a very
subjective analysis). I've also studied paint chips from both the Victorian Royal Navy (Royal
Dockyard, Portsmouth, England) and the Victorian registry of shipping line identifying colors.
Sort of the same deal as USA. None are reliably tied to the Munsell Color System, which is
based on the three properties of color: Hue, Value (lightness/brightness), and Chroma (color
purity). The best thing about the Munsell system is that it can accurately deal with faded paint.
The situation is not helped by modern paint manufacturers who each have their own color
grading systems. The bottom line regarding color is that when former Facilities Manager Charles
Schultheis last painted the lighthouse, he chose to not use whitewash white, but a "stone-color".
This has faded somewhat over the years but if you look at the lighthouse it has a more mellow
creamy white than stark white-white. It was decided we could not afford to paint the lighthouse
again.
Why does it matter, I hear you cry. Well, for starters we’re talking about the treatment on just
two walls. We could leave the south and west walls pre-1887 stone-color white, and make the
lighthouse schizophrenic, by painting the north and east walls the color of the first paint ever put
on them (in 1887): Whitewash White. Because the lighthouse had to be entirely painted in 1887
to save the whole thing from marine laden wind destruction, we are locked in an interpretive year
of 1887. We can't take the lighthouse back to bare stone for the same reason the USLHE
couldn't. Actually, 1887 is the optimal interpretive year. The eight first-generation lighthouses on
the west coast were in place, and the eight second-generation lighthouses were up and coming.
These 16 fulfill our interpretive mandate to deal with the initial development of Aids to
Navigation on the west coast of the USA. In 1887 the old Point Loma light was still a fully
functioning light, representing our era. The decision to abandon it would not come until the next
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year, at which point the quality of maintenance began to erode. Why sink money into a building
soon to be abandoned? I don't think any of us would like to depict our lighthouse with peeling
paint, and I suspect our visitors would be underwhelmed by that appearance and want to know
why NPS wasn't doing its job. In addition, we would have to paint the whole thing Whitewash
White next time Facilities repaints it, which again places us square in 1887.
Now, for the final reason for 1887. That was the year the lantern went from red to black. Anyone
want to go back to painting the lantern red (and figure out just how red is red)?
So, if anyone asks “what color is the lighthouse?” you can tell them the correct answer is Stone
Buff.
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Old Point Loma Lighthouse Information Station
Standard Operating Procedures

*Sign up for a lighthouse shift in Volgistics
*Arrive at the park about 15 minutes prior to the start of your shift
* Go to the Interpretation Office and do the following:
1. Check out a radio--write your name and the number of the radio on the check-out/in
sheet (be sure to do a radio check)
2. Pick up the lighthouse key from the key rack (#4 key on the Hawaii keychain)
* Go to the Visitor Center and let them know the Lighthouse Information Station is open
* Walk up to the Old Lighthouse and unlock the lock on the kitchen side of the lighthouse (you
can move the lock to the second latch and re-lock it if you want to, or take the lock with you
into the pantry/storage area). You can also unlock the parlor side--just be sure to put the
rope up (visitors should not be allowed in the parlor)
* Open the unlocked door (it may scrape the floor a bit because of humidity) and make sure you
put the rope up once you have entered the kitchen (this should keep people from walking in
without your invitation)
* Put out the 'Please do not touch' sign (you should find the sign on the stove)
* Put a stack of brochures and current Cabrillo Journals/Visitor Guides on the window sill just
outside the kitchen (extras are usually kept in the cupboards of the pantry area)
* Get the people counter from the pantry cabinet to count your interpretive contacts
* Use the radio to report that you are at the Lighthouse Information Station
* There are some laminated pictures and other lighthouse reference materials in the pantry area
to which you can refer during your shift
* At your discretion, you may allow small groups of visitors to come into the kitchen while you
are there. They are welcome to look around the area (including the pantry) with the
admonition to avoid touching items
* At the end of your shift, make sure you record the number of visitor interpretive contacts you
made on the log in the pantry, and then place the people counter back in the cabinet
* Put the brochures and Cabrillo Journals/Visitor Guides back in the pantry cabinet
* Move the 'Please do not touch' sign so it is laying flat on the stove
* Remove the rope from across the doorway(s)
* Close the door(s) carefully and make sure you latch it/them properly before re-locking the
lock(s)
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* Use the radio to report that you are leaving the Lighthouse Information Station
* Return the radio and key to the Interpretation Office; turn off your radio and make sure it is
placed properly in the caddy so that it will be recharged for the next VIP, and log it back in
the check-out/in sheet. Be sure to return the key to the key rack
* Don't forget to log your hours in Volgistics--thanks for volunteering!
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Military History at Cabrillo
National Monument
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Military History

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Military History and Coastal Defense
Excerpt from the Cabrillo National Monument webpage:
http://www.nps.gov/cabr/
Within the monument are 21 structures of a varied and widely scattered complex of artillery
positions and support facilities that made up part of the San Diego harbor defense network
during World War I and II. Construction began before World War I and greatly expanded during
World War II. The complex extends beyond the monument's northern boundary on the Pacific
Ocean side, around the tip of Point Loma, and to the northern boundary of the federal reservation
on the bay side.

stationed here, Point Loma was an isolated and lonely sentinel.
-NPS Photo

For soldiers

Military History - Lonely Sentinels
The Point Loma Peninsula forms a natural protective barrier at the entrance to San Diego Bay,
rising 422 feet to provide strategic views of the harbor and ocean. In 1852, the government of the
United States recognized the importance of this sandstone rampart and designated the area as a
military reserve. In 1899, the War Department dedicated Fort Rosecrans and built a series of gun
batteries over the years. During World War I and II, military facilities on the Point provided vital
coastal and harbor defense systems. Between 1918 and 1943, the Army constructed searchlight
bunkers, fire control stations and gun batteries. The largest guns were at Battery Ashburn,
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adjacent to the park entrance station, where two 16-inch guns could fire 2,300-pound shells
nearly 30 miles out to sea.

Massive 16-inch gun formerly at Battery Ashburn. After the war, it was dismantled and sold for
scrap.
-NPS Photo
The military also painted the Old Point Loma Lighthouse olive green and used it as a command
post and radio station.
Along the paths of Cabrillo National Monument sit the remains of coastal defenses built to
protect the approaches to San Diego Bay. While visiting the park, you will find base-end
stations, fire control stations, searchlight bunkers, a radio station which now houses an exhibit,
and other remains of troubled times; lonely sentinels that now serve to guard our memories of the
past.

Relic coastal defense systems dot the Point Loma Peninsula, including Cabrillo National
Monument.
-NPS Photo
Housed in an old radio station, the exhibit, "They Stood the Watch", shares the story behind
these remains, and ranger talks are often given on weekends. For those who wish to learn more,
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the Cabrillo National Monument Foundation bookstore, located in the Visitor Center, offers
several titles about Fort Rosecrans and the military history of Point Loma.

The exhibit, "They Stood the
Watch", is housed in an old military radio station.
-NPS Photo

Interactive exhibits tell the
story of Point Loma's
coastal defense.
-NPS Photo
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Our nation's history is revisited in "They Stood the Watch".
-NPS Photo

Authored by a former Cabrillo National Monument ranger, "A Harbor Worth Defending" offers
a detailed account of Point Loma's coastal defense.
-NPS Photo
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A Brief History of Fort Rosecrans
The original fortification at Point Loma was built by the Spaniards and called Castillo (Spanish
for fort) Guijarros (Spanish for shingle) sometime between 1797 and 1798. It was a low earthenwalled fort at La Punta de los Guijarros, which is now called Ballast Point and is now part of the
Point Loma Submarine Base. By 1840, the fort fell into disuse and was sold to a local landowner
for $40. There are two surviving cannons from the Spanish time period; one is mounted at Old
Town State Park, and the other is located at the Fort Stockton site inside Presidio Park.
On Feb. 26, 1852 an Executive Order of the President of the United States set aside the parcel of
land that contained Castillo Guijarros for military purposes. Initially, the executive order had no
funding, so it wasn’t until 1873 that the U.S. Army began to install cannons in the remains of
Castillo Guijarros. The project progressed slowly until 1890 when a Congressional order
supplied the money to complete the work. The new fort was completed in 1898 and was renamed
Fort Rosecrans.
The actual number of men stationed at the fort varied widely during the next 17 years, depending
on the international demands on the U.S. military. For the most part Fort Rosecrans acted as
temporary housing for troops that were needed elsewhere. These other locations included China,
for the Boxer Rebellion from 1899 to 1901, and Otay Mesa, when President Wilson reacted to
Pancho Villa’s New Mexico raids in 1916 by sending soldiers from Fort Rosecrans to prevent
Mexican raiders from crossing the border.
During World War I, Fort Rosecrans was fully staffed with three 10-inch guns, one 5-inch gun,
one 3-inch gun, and four 12-inch mortars. In addition, the Army trained two antiaircraft batteries
and one ammunition train battalion at the fort before sending them to France.
By 1922, post-war cuts in military spending meant Fort Rosecrans was placed on “caretaker”
status, with minimal staffing levels and almost no activity. During this time, the fort was the
temporary home of several non-artillery Army units. The most notable were the Sixth Infantry
Brigade in 1930 and A troop of the 11th Cavalry in 1931. This was also the time when Fort
Rosecrans earned its reputation as being an “old soldier’s home.” Because of San Diego’s good
weather, the fort became a desirable duty station and only senior servicemen would have enough
experience and seniority to be posted to Fort Rosecrans.
By the late 1930s the threat of war in the Pacific was serious enough for the Army to start
building new facilities at the Fort. By 1941 several new 8-inch guns and 155mm howitzers were
installed, and by 1943 Battery Ashburn, with its two 16-inch “battleship” guns, was complete.
With the end of World War II came the end of the coastal battery as part of America’s strategic
defense, and Fort Rosecrans was officially abandoned by the Army. The land surrounding the old
Point Loma Lighthouse was turned over to the National Park Service immediately following the
war, and by July 1, 1959 the rest of the facilities were turned over to the Navy. Most of the large
gun bunkers are now laboratories for SPAWAR and other Navy projects.
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What You Should Know About Our Base End Station
Our base end station served two purposes; it housed the battery commander and acted as an
observation post. No guns were ever placed inside this bunker.
The upper level acted as the battery commander’s station, where the captain in charge of Battery
Ashburn would make his decisions as to how, where, and when the battery would fire. Most of
the equipment present in this room would be administrative in nature, e.g. desks, phones. Also
present would be a single azimuth scope for verification and identification of targets.
The lower level directly below the upper bunker was a bunk room, so personnel off duty could
rest without interfering with those on duty.
The lower forward level was a full base end station, with two azimuth scopes, a depression finder
and enough telephones to simultaneously report all the data generated by these instruments.
The azimuth scopes were used to measure horizontal angles towards targets. They were
calibrated to read the number of degrees and hundredths of a degree from true south. Minimum
crew was two men, one to keep the scope on target, the other to read the bearing angle. These
instruments were used in the “horizontal base” system, where this angle would be used in
conjunction with azimuth bearings from one or more base end stations to triangulate the location
of the target.
The depression finder was used to determine vertical angles. Operated by two men in the same
way as an azimuth scope, this instrument was used in the “vertical base” system, where a single
base end station could determine the exact location and distance to a target by comparing the
angle of the target to the horizon. There is no depression finder present in the base end station
today.
All the original permanent mounts for these optical instruments have been removed from the
station. The only evidence visible today of these mounts is the roughness in the floor of three
areas in the lower forward part of the station.
Actual tracking of the targets happened in the plotting room, an area separate from the base end
stations. Inside this room was a semicircular table that represented the field of fire of the guns
being controlled. Along the bottom straight edge were several straight edged rulers, fixed so they
could rotate, each representing a base end station. When azimuth bearings were reported, these
rulers were rotated to the reported angle and where the rulers crossed was the location of the
target. These observations were done exactly every 20 seconds and it took three sightings (one
minute) to accurately locate a target’s speed, distance, direction of movement, and position.
Based on this data, the direction, angle, and the time that the gun would be fired was
mathematically calculated and telephoned to the gun position.
To ensure accuracy, there was a set procedure to record these observations. The system was
based on sound signals generated by a series of electric bells mounted in each base end station
and plotting room. Controlled by a telegraph system, these bells were rung three times per
minute (every 20 seconds) simultaneously in every base end station and plotting room. The
pattern was one ding 10 seconds before the actual time of the measurement as a preparation
signal. Then, at about one second before the reading was required, the bell rang three times, the
third ring being the moment when the angle was recorded. This system ensured all the stations
were reporting their bearings at exactly the same time.
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Fort Rosecrans National Cemetery
Visitors are moved by the drive through Fort Rosecrans National Cemetery, and they often ask
Cabrillo National Monument rangers and volunteers a number of questions about the cemetery.
Here are some quick facts and historical points about Fort Rosecrans National Cemetery:
•

Fort Rosecrans was named after William Starke Rosecrans, a Union general in the
American Civil War.

•

It is approximately 77.5 acres in area.

•

There are over 101,000 persons from all service branches buried in the cemetery.

•

The first burial was in 1882 when the remains of 19 fallen soldiers of the Battle of San
Pasqual (December 6 and 7, 1846) during the Mexican-American War were relocated to
Fort Rosecrans.
o The battle dead were initially buried where they fell, but in 1874 they were
relocated to the San Diego Military Reservation.
o Eight years later in 1882, the remains were once again relocated to Fort
Rosecrans.

•

Fort Rosecrans was designated a national cemetery on October 5, 1934.

•

Fort Rosecrans was closed to most new casket burials in 1966, and its columbaria were
closed to new cremated remains in 2014.

There are a number of large monuments and memorials within the cemetery, and perhaps one of
the most prominent is the large granite obelisk commemorating the 62 crew members of the USS
Bennington lost in a boiler explosion in San Diego harbor on July 21, 1905.
There are 23 Medal of Honor recipients buried at Fort Rosecrans National Cemetery.
You can read more about the cemetery, its monuments, and its notable persons here.

472

Uniform Standards For The
San Diego Military History Association (SDMHA) At CNM
This is a garrison (not field) impression; all items should be clean and properly maintained.
Non-fatigue uniforms should have military creases. Items are identified by the time period in
which they were used: Early war = before the end of 1942. Late war = 1943 and after. All
periods = correct for any time period during WWII. Please read through this guide completely
before purchasing uniforms and equipment. Please note there are also guidelines for how and
when to use this equipment; these are very important and must not be ignored.
Personal Appearance
A soldierly appearance is required: 1940’s military haircut. Clean shaven, or a 1940’s style
mustache, NO BEARDS.
Headgear:
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•

M1917 US “Kelley” Helmet

•

M1917A1 “Kelley” Helmet (difference is in the liner). Both helmets required for early
war field uniforms. OK for late war coastal artillery, but considered obsolete by 1943.

•

M1 Helmet, unacceptable for early war, required for late war field uniform.

•

M1911 Campaign Hat with an artillery red cord around brim (not shown). Good for early
war; OK, for late war, but considered obsolete. You can get either the expensive version
with 5 rows of stitching on the brim, or the cheap one without the stitching. Get a chin
strap. To install the strap: expand the hat’s eyelets in the brim, inset the strap’s leather
ends through those eyelets, then place the red cord around the hat band, then loop the
strap’s leather ends around the cord, back through the eyelets, and attach the leather end
to itself.

•

Artillery-piped (red) Garrison Cover, with 19th Coast Artillery DI (see Insignia section).
Made in both wool and khaki to match uniform in use, good for all periods. Insignia
placed 2 inches up from bottom hem of cover, and 1 inch back from front crease.

•

Denim Blue fatigue hat. All periods, only worn with denim fatigue uniform.

•

Herringbone Twill (HBT) cap, late war only. Officially only worn with HBT uniform.
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Shirts:
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•

M37 Wool Enlisted shirt. Worn for Early War with NO insignia other than rank, with or
without black wool tie. The green tie shown here is late war. Note early war open-frame,
black tipped belt buckle. Wool uniforms worn mid-fall to mid-spring. Will have a
military press.

•

M1937 Khaki shirt, with or without a black tie for early war, or khaki (or green) tie for
late war. Khaki uniforms worn mid-spring to mid-fall for clean jobs. Will have a
military press, see notes. Note late war solid belt buckle with brass end.

•

Denim Blue Fatigue Shirt, all periods. Worn when doing dirty jobs (fatigue duty). No
pressed military creases.
• White Undershirt (not green). Any white t-shirt will do, as long as any art or lettering on
it is not visible.
Trousers:

•

M37 Wool Trousers in Early Mustard shade, late-war belt shown here, wear with open
buckle/black belt end for early war. Will have a military press.
476

477

•

M1942 HBT trousers, late war only. Used as a field (i.e. combat conditions) uniform, or
for fatigue duties. Military press not needed.

•

Khaki trousers, all periods, late war belt shown here. Wear with open buckle for early
war, the late war belt is shown here. Will have a military press.

•

Denim Blue Fatigue Trousers, good for All Periods as a work uniform for dirty jobs
(fatigue duty). No military press needed.
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Jacket:
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•

M41 Field Jacket, all periods. Worn without 9th Coast Artillery Patch on left shoulder for
early war, with for late war. Will have rank chevrons on both sleeves.

•

M38 “Parsons” Field Jacket, early war only. Insignias worn same as M41 jacket.

•

M1942 HBT jacket, late war only. Used as a field uniform, or for fatigue duties. Worn
with rank chevrons, but without unit insignia.

Overcoat:

•

Wool enlisted overcoat with brass buttons, with rank chevrons if applicable, but no unit
insignia. All periods
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Boots:
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•

M1941 Garrison boots, early war.

•

“Roughout” boots, late war. Acceptable for early war, more common for late war.

•

Paratrooper boots are acceptable for early war only if worn with leggings over them.
Acceptable “as-is” for later war, but unusual for artillery to wear them.

•

M37 Leggings. Tall version (shown here) correct for field uniforms of all periods, short
version (not shown) correct only for late war.

WEB GEAR:
All web gear should be khaki, preferably of WWI manufacture for early war. Gear should be in
serviceable condition and should not look torn up. Olive Drab colored web gear is correct for
late war ONLY. All enlisted ranks (Privates through Corporals) will wear a Cartridge Belt (NO
pistol belts). Sergeants have the option to wear a cartridge belt, or a pistol belt. Officers carry
only pistols. Note that only the “REQUIRED” items should be bought initially, buy other items
as needed.
All items are not required at all times. Match the appropriate duty uniform (dress, field, or
fatigue) with the appropriate gear. For example; a field uniform in combat conditions requires a
cartridge belt, full suspenders, and a weapon, while a fatigue (work) uniform requires no web
gear at all. No weapon with a field uniform is correct for inside the bunker.

•

Web belt, the basis for all web gear, REQUIRED. All equipment mounts to this using a
bracket that threads through the eyelets in belt. When mounting equipment, keep in mind
there is a backwards way to mount the items that can destroy the belt if left uncorrected
for long periods of time. Mounting should follow the natural curve of the belt.
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•

M1910 Canteen/cup with cover. REQUIRED. LEFT: aluminum capped canteen, early
war. RIGHT: Plastic capped (late war) canteen, cup, and belt holder. Holder is same for
all canteens. If in doubt, get the aluminum cap which is acceptable for all periods, but
late war canteen carry water better.

•

Top: M1910 (early war). Bottom: M1923 (late war) cartridge belt. REQUIRED for
privates, corporals, and when carrying a rifle.

•

M1910 first aid pouch, early war, shown here with its original tin bandage container; the
tin is strictly optional (and very expensive). This pouch is REQUIRED for early war, fill
with a wood block, or tissue paper to simulate the container.

•

M1923 First Aid pouch, late war. REQUIRED for late war.

When assembling the rifleman’s cartridge belt: place the first aid pouch towards the left–rear, the
canteen towards right–rear, and bayonet on left hip.
When assembling a pistol belt: place the holster on the right hip, the first aid pouch centered at
the back, the canteen at left-rear, and the pistol magazine pouch snapped to the left buckle area.
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•

M1907 suspenders, early war.

•

M1936 Suspenders, late war; also rare for early war.

Both suspenders were used to distribute the weight of the loaded web belt to the shoulders
when in combat or in the field. OPTIONAL, these were not normally used in garrison (noncombat) conditions.
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•

M1910 Haversack. Early war, also called a “field” pack. OPTIONAL: these were not
normally carried outside of combat and field operations. Seen here assembled with
M1907 suspenders, T-handled shovel, rifleman’s cartridge belt, canteen and early war
first aid pouch.

•

M1928 Haversack, late war field pack. Empty bottom sleeve holds a T-handled shovel.
OPTIONAL: not normally carried outside of combat or field operations.
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•

M1936 Musette bag, carried by sergeants or officers only. OPTIONAL, all periods

•

M4 Gas Mask “Kidney” bag: OPTIONAL, use extra shirt to fill out bag. Early war only.

•

Dismounted pistol belt holster with belt and magazine pouch (belt shown with late war
first aid pouch attached). Carried by sergeants and officers only, all periods.

Personal Weaponry
Weaponry should be appropriate to the job being portrayed. When on sentry duty and doing
nothing else, a rifle with fixed bayonet is correct. When walking around (i.e. off sentry duty),
the bayonet should be sheathed, particularly when entering buildings and interacting with the
public. When inside buildings for an extended period of time, weapons should be stored, e.g.
rifles placed in racks. Pistols are to be carried only by sergeants and higher ranks.

•

M1905 16” Bayonet with WWI pattern canvas scabbard. Early war, carried when using
Springfield rifle.

•

Springfield Rifle: 1903, or 1903A1, or 1903A2 for early war. 1903A3 late war only.

•

M1911 Colt 45, used by sergeants and officers only. Preferred for all time periods.
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•

M1928 (drum magazine, early war) or M1 (straight magazine, late war) Thompson
Submachine. Used by sergeants and officers only.

•

M1 Garand, late war only.

• M1 Garand bayonet and scabbard, late war only.
Optics

•
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Bausch & Lomb 7x50 US Military Binoculars. Correct for all periods. OK to use if
marked “US NAVY”, ARMY marking is rare.

Insignia

•

9th Coast Artillery (CA) district shoulder patch.

•

19th Coast Artillery Harbor Defense Regiment, Distinctive Unit Insignia (DUI or DI)

•

Wool rank insignia: wool stripes on wool backing. Used on all wool uniforms

•

Khaki rank insignia (on left): cotton back with embroidered stripe, used on khaki
uniforms for all time periods. Dark backs and gold embroidery (on right) used for late
war, commonly on HBT uniforms, but can be used on any cotton uniform. Rank insignia
is sewn centered on sleeve, the length of a dollar bill from the shoulder seam.
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What to Buy and When to Buy It
Start out buying the jacket, shirt, undershirt, trousers, headgear, and boots. These will get you
started as cheaply and quickly as possible, portraying a private soldier. Observe the season when
you’ll start so you get the right type of uniform; for winter the wool uniforms are used, for
summer the cotton khaki uniforms are used. The garrison cap is a good first choice for headgear,
but it needs to match the material of the uniform being worn, e.g. wool, or khaki. For early war
events either the garrison cap, or campaign hat is correct. Get the leggings, web gear, and other
items later.
If money is an issue, skimp on everything except boots. Good garrison boots are stiff when new;
break them in by soaking the leather uppers in water, then spend a miserable day wearing them
around the house as they dry. Once broken in, a good pair of garrison boots will be (at least)
fairly comfortable and will last for decades.
Next buy unit insignias, minimum of one 9th CA patch and one 19th DI pin. The DI goes on your
headgear: forward left side of the garrison cap 2 inches up from bottom and 1 inch back from the
center crease, or front and center on the campaign hat just below the vent hole. If your DI has
two clutch-type pins, cut the lower pin off before wearing it on your campaign hat, your forehead
will thank you. Your first 9th CA patch goes on your M41 jacket, left shoulder. Other patches
can go onto your shirt’s left shoulder for late war.
Rank insignia should be bought only AFTER a rank has been assigned, because we need to keep
a balance of ranks in our group. Remember that the early war uniform shirts only carried rank
insignia on them, they had no unit patch. The unit patch goes on your jacket, and the jacket can
be worn with either the wool or khaki uniform. Late war shirts carried both rank and unit
insignias.
Items like web gear, overcoats, dress uniforms, weapons and optics should be bought only after
the basic field uniform is complete. These tend to be expensive and not completely necessary for
the Coast Artillery living history program.
Where To Shop
What Price Glory (http://whatpriceglory.com) is the least expensive source, but quality can be
inconsistent. When ordering from here, don’t be shy about returning items that don’t fit. The
owner has a liberal exchange policy and it pays to be patient with him.
WWII Impressions (http://www.wwiiimpressions.com/) has outstanding quality, and the best
accuracy, but is also very expensive.
At The Front (http://www.atthefront.com/) has good quality and prices are good.
Hessen Antiques (http://www.hessenantique.com/) has a limited selection of US Army items;
prices are cheap, quality is generally good, but it can vary.
There are two local supplies of reproduction 19th CA DI pins, one from Ken Glaze for $5.00
each, and the other from Steve Baffa for $10 each. Steve’s came from a professional military
insignia company, Ken’s from a challenge coin company. Both are acceptable.
The SDMHA maintains a stock of 9th CA District patches. Your other option is Ebay or militaria
dealers; if you buy on Ebay don’t pay more than $10 for the patch, or the 19th CA pin.
In general, it’s better to pay a bit more and get a quality item. The suppliers listed here all carry
accurate items that will last a long time given the light duty they’ll see at the Park. When in
doubt, contact any of the experienced re-enactors; we have all made mistakes when buying items
and we can help you avoid making those mistakes yourself.
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HOW TO GET MILITARY CREASES.
We require our cotton khaki and wool uniforms (but NOT HBTs and denims) to have military
creases. This can be done by your local dry cleaners, or you can do it yourself. The military
crease for trousers is a crisp, centered, single crease on both the front and back. The shirt is more
complex, with creases centered on each front panel, three evenly spaced creases on the back
panel, and the sleeves creased top and bottom. Refer to the picture, but realize your creases will
run straight, without the sideways kink shown here.
These creases require the use of clothing
starch, particularly with cotton. There are
two ways to apply starch. The first is to wash
and dry the clothing in the normal way, and
then prepare a good quality spray bottle with
a starch/water mix, which is applied as a
light, even mist to the garment. This runs the
risk of starch drips causing discoloration of
your fabric. The other way is to add the
starch to the final rinse cycle of your washing
machine. This takes a long time because you
can’t machine-dry starched clothing without
ruining the starch.
Prepare the ironing board, your iron and your
starch sprayer (if that’s what you’re using) before your clothes are dry. If you wait until after the
dryer is done, your clothes will cool off and any wrinkles left from washing will set when the
garment cools. Also, be sure the iron is set at the right temperature for the material; hotter for
cottons, cooler for wools.
To start, we will talk about pressing the shirt, since that is the most complicated press you’ll have
to do. The trousers are relatively simple and will be covered later. You will be doing a lot of
folding, so be sure that you’re only folding and ironing the areas you want to work on, and that
all other areas aren’t pinched or caught under the part you’re currently working on.
Start by spraying a light, even mist of water/starch mix onto your shirt. Getting an even coat is
critical because globs of starch show as discolorations that can only be corrected by washing and
starting over from scratch. This is why some people use the rinse cycle to apply the starch.
Next, iron out all the wrinkles left from the wash. Don’t worry about the military creases right
now; you are only removing the small wrinkles in the shirt. Do this quickly because the starch
sets when heated, which will make the wrinkles more difficult to remove and the creases harder
to set.
Next create the front creases. If you’re using the spray technique, start by spraying another light
layer of starch on the shirt. Then fold the front quarter of the shirt in half, placing the edge of the
shirt next to the side seam, parallel to the front buttons, and using the center of the front pocket
as a reference. This fold will run the entire length of the shirt, top to bottom. Press the iron into
the fold to create the crease and add more starch as necessary until the creases are set in place.
Do this for both sides of the front of the shirt.
Start on the back creases by folding the shirt in half to create the central crease. Be careful to
ensure both sides are equal. Once the central back crease has been made, the next step is to
create side creases. Do this by folding one side seam of the shirt to the center crease that you
have just finished. Do one crease at a time and be sure these folds are even before setting them.
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The sleeves are ironed with upper and lower creases, with the upper running from the shoulder to
the cuff, parallel to the seam and through the center of the rank insignia. The lower crease is
made opposite of the upper crease. Don’t forget to iron the collar and cuffs, but these don’t get
creases, you only need to smooth them.
When ironing the trousers, if the pocket flaps are not sewn down begin by ironing them flat.
Move on to the front and seat of the pants using quick, short strokes to remove any wrinkles left
from washing. Then hold the pants up by the bottom of one leg and line the fabric up so that the
crease is precisely centered between the seams at the hem, then maintain this alignment when
placing the trousers on the ironing board. Be patient, it can be done, but requires a bit of
practice.
Some important pointers:
Be sure to locate the creases accurately before setting them with the iron. If you miss, trying to
reset it gets you the dreaded double-crease, which is a very obvious mistake and difficult to
correct. If a mistake is made when locating a crease, your only solution is to completely iron out
the incorrect crease and try again from scratch.
Avoid ironing over the buttons, they will dig into the surrounding material and make unsightly
wrinkles. If you can’t avoid the buttons, use a clean towel under them as a cushion.
Yes, you will crease the insignias on your sleeve. The crease should run down the exact center
of the chevrons, if it doesn’t then reposition the chevrons. Creasing the thick wool rank chevrons
can be difficult, do the best you can while keeping the rest of the sleeve looking neat and tidy.
Don’t destroy your shirt sleeves trying to do the impossible.
Keep the iron moving to avoid polishing cotton fabric. If your iron causes the fabric to become
shiny, try ironing through clean, brown paper bag material that has been wetted. Or use the
steam option on your iron and less pressure on the fabric.
Steam is your friend, particularly when ironing wool. Steam helps get the heat all the way
through the material, and speeds the material accepting the crease. The faster the creases are set,
the less likely it will be to polish the material, or get a double crease. Cheap irons don’t make
steam very well, and some will drip water. If this is happening to you, either get a better iron, or
go pay the cleaners to do your military press. Sometimes spraying a light mist of water works on
wools to get steam, but that can lead to wet clothes.
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Photographic Tour Of The Base End Station At Cabrillo National Monument
This is a collection of photos that show the Base End Station and Battery Commander’s bunker
that is located north of the Old Point Loma Lighthouse. These photos show the bunker as it
appeared in late 2013.

This is the entry to the bunker, looking north with Battery Ashburn visible in the background at
the top of the hill. This facility served two purposes; first it was the office of the commanding
officer of Battery Ashburn; second it was the observation station that generated some of the
targeting data needed to aim the guns.
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Here is entry to the bunker looking south, with the whale watching station visible in the
background, just above the jeep’s windshield. The staircase installed in this bunker is a feature
unique to this building, the rest of the bunkers in the park are accessed through a ceiling hatch
and ladder. The jeep is owned by Dan Sutton, and is marked as belonging to the Harbor
Defenses of San Diego.
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This is inside the bunker, looking southeast at the door at the base of the stairs seen in the last
photo. The lock-box is securing the phone used by the battery commander to issue the order to
fire the guns of Battery Ashburn. The other phones are used to communicate with the lower
bunker and elsewhere.
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Turning slightly to the right from the previous photo, this shows the desk used by the battery
commander’s assistant and the M1910A1 azimuth scope.
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This is the park’s M1910A1 azimuth scope mounted on its pedestal. This pedestal was
recovered from another bunker in the park and restored to its original position. The scope is
rated at 15 power, which is twice the magnifying power of a normal pair of binoculars.
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Turning slightly to the right again, this is the northwest wall. The azimuth scope and the
telephones were the most important instruments installed in the bunker. The ship identification
chart is one of two identification poster reproductions done by a volunteer.
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The view down the ladder to the bunkroom. A hatch can be placed over this opening to close it
off. The gate and the railing are both reproduced, but the design is based on the original
drawings of the bunker and surviving original railings found in the lower level of this bunker.
The railings are installed using the original holes in the concrete where the original woodwork
was placed.
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Still looking northeast, but now at the base of the ladder, this is the bunkroom. The light seen
here is the only electric light installed in the bunker. The beds are of World War Two vintage,
obtained as surplus from a Boy Scout camp. The black paint on the wall and along the floor was
to hide the scuffmarks of the soldier’s boots when they walked around and used the ladder.
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This photo is looking towards the southeast, showing the rest of the bunk beds. Poles on the
floor are used to support camouflage netting when it is installed over the bunker entrance.
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Looking northwest from inside the bunkroom shows the doorway leading to the lower bunker.
This door was closed at night to prevent any light from the bunkroom from being visible from
the view ports of the lower bunker.
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Looking northeast at the top of the stairs seen in the previous picture. The side railings are
original, but the gate was reproduced. The original hinges and gate latch were intact when the
restoration was started, which confirmed that this gate was part of the original design of the
bunker.
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Looking southwest shows the space where two of the three optical instruments were installed on
this level. Originally, there were three instruments installed on this level; two azimuth scopes
and a depression finder. The lower bunker was the actual base end station, where targets were
tracked and the data needed for triangulation was generated.
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Looking northwest in this room shows the only view port shutters that can be opened, the rest are
rusted, or welded, closed. The M1918 azimuth scope shown here is located very near where an
original azimuth pedestal was once installed. Restoration is ongoing for the lower bunker, and is
less complete than the upper level.
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This is the floor of the lower bunker, showing the scars where the original telescopes were
mounted. The smaller marks on the left and right were where azimuth scope pedestals were
mounted the same as seen earlier. The larger scar in the center was where a depression finder
was mounted. The mount was a hexagon of cement about 18 inches high.
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An example of why the Army supplied posters that showed ship silhouettes instead of details.
This was a Navy amphibious assault ship in maneuvers 6 miles off of Point Loma in fog, as seen
through the M1910A1 azimuth scope. The scale was used to determine the distance between the
target and the splash of the shell when it missed.
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Portrayal of the 19th Coast Artillery Regiment
Each 4th Saturday we portray the soldiers that staffed the command bunker for Battery
Ashburn between 1943 and 1945. We represent soldiers assigned to the 19th Coast
Artillery Regiment. This regiment was responsible for operating Fort Rosecrans during
WWII.
Our uniforms are mostly reproductions, but the non-uniform items seen inside the bunker
such as telescopes, binoculars, web gear, field desks, etc., are original to WWII. The
uniforms vary depending on the year, season, and type of job being done. In winter we
wear wool uniforms, in summer we wear cotton khakis. We will also wear items that are
specific to either early or late WWII. For the early period, you will see the Kelly helmet,
which is the flat, pan-shaped WWI helmet, and the rifles will be bolt action 1903
Springfields. Late WWII features a steel pot-type helmet and the semi-automatic M1
rifle. We usually try to have a variety of uniforms on display to reflect the different eras
in which Fort Rosecrans operated.
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The work we did in the Battery Ashburn command bunker involved cleaning it out,
repainting it to match the tan color found in other bunkers, and restoring the stenciling
and equipment that was original to the bunker. Our aim is to have the bunker appear, as
close as we can get it, to how it looked when it first opened in 1943. Our future plans
include cleaning out, but not restoring, the bunkers near the whale watching station and
the statue of Cabrillo. Unlike the command bunker, these bunkers were never modified
by the park service, so our intent is to make them presentable for special tours, but to
otherwise leave them in their current state.

For our Pearl Harbor Memorial/Fort Rosecrans Goes to War event, our aim is to re-create
what Fort Rosecrans, as well as the rest of the West Coast, was like during the first days
of WWII. The coast was placed on high alert and the concern was that the Japanese
would attempt another surprise attack on the continental United States. What made the
fears worse was that military spending cuts after WWI prevented the Army from
maintaining and upgrading the coastal artillery forts between the wars. This resulted in
the forts being unprepared to defend the coast against an attack from a modern military
power. Because the Japanese attack was a complete surprise, many normal civilian
activities continued right up to the night before the attack. To re-create this, we hold a
swing dance at the park during Saturday evening, which has been a good fund-raiser for
the park. We invite other re-enactors to help out for this event, to set up field hospitals,
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display WWII vehicles, stage fly-bys of WWII aircraft, and re-create how the soldiers of
Fort Rosecrans would act when an unidentified aircraft approached Point Loma.
The connection between Fort Rosecrans and the attack at Pearl Harbor is the radio room
located on park property (which is the current Army museum). It housed the radios that
were the first on the continental United States to receive the signal that Pearl Harbor was
under attack.
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Standard Operating Procedures
for the Bunker at Cabrillo National Monument
Overview:
This is the Standard Operating Procedures for the restored bunker at Cabrillo National
Monument.
What is commonly called the “Bunker” at Cabrillo NM is more accurately named the “Battery
Commander and Base End Station, Battery Ashburn.” Built in 1943, it was where the officer in
charge of Battery Ashburn worked. This station also served as the primary observation post for
the battery. Since Battery Ashburn featured the biggest guns mounted in Point Loma, this
bunker was an important part of the strategic defense of San Diego.
The current restoration of the bunker was entirely done by a group of volunteers at Cabrillo. All
of the equipment is accurate to the time period of the bunker, and was researched and collected
by the volunteer restoration crew. As such, everything inside the bunker needs to be treated with
respect. Any damage to equipment must be immediately reported to park rangers.
Since this structure is now over 70 years old, the effects of time and weather now require
procedures be followed to prevent further damage to the structure from wildlife intrusion and
weather. The most significant threat is mice that enter the bunker. Generally, mice can pass
through gaps of ¼ of an inch, roughly the same size as a pencil, and the shutters that close the
viewports were not designed to close that tightly. To close these gaps, expanded metal mesh is
used. The aim is to use enough of the mesh so that it fills up the gap, and gets pinched between
the shutters so the mesh is locked into place.
General:
Keep in mind that this is a WWII-era military structure, and it is NOT designed to be “user
friendly” in the way that 21st century structures are designed. Only qualified, trained persons
should open the bunker, as an unknowing person can unwittingly damage the bunker and the
equipment inside it.
No more than 6 to 8 visitors should be inside the bunker at any one time. This bunker was
designed to house 6 soldiers in each room, and more than this number creates a crowded
condition, particularly with visitor unfamiliar with moving around inside small rooms. This is
dangerous to both the visitors and the bunker. During busy periods, staff should be stationed at
the top of the stairs to control the number of visitors entering the bunker.
All of the equipment and personal gear on display is either 70+ years old, or a uniquely
reproduced item. These items were collected over many years by the volunteers that restored the
bunker, and in most cases these items are difficult to replace. They are sensitive to abuse. Use
common sense: if something is jammed, do not force it. Consumables (cigarettes, notepads,
toothpastes, etc) should not be opened.
The light bulb in the bunk room is controlled by a pull chain located at the base of the light
socket: pull it once to turn the light on, and pull it again to turn it off.
The light is powered by a battery located in the corner of the upper level. This battery can be
ruined by allowing it to fully discharge, so the light must be turned off when the bunker is
closed, and whenever the light goes out on its own. The battery is regularly recharged by the
bunker volunteers every three months, or as needed.
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Do not touch the battery unless polarity is fully understood; there is equipment that will be
damaged if correct battery polarity is not observed.
Ladder:
The ladder between the upper and lower levels is most dangerous part of the bunker. It should
NOT be used by anyone who is in doubt about their abilities to safely navigate it.
There is a gate mounted on a frame that protects the opening in the floor for the ladder. The gate
must be kept fully closed and latched at all times during visitor hours.
There is also a removable wood hatch is placed over the ladder opening whenever the bunker is
closed. This hatch sits inside a specially designed sill, so when it is properly fitted the hatch sits
flush and level with the floor. Exercise caution when removing and replacing the hatch, it
weighs over 10 pounds and cannot be properly fitted into the its sill without leaning out over the
hatchway hole. Handle the hatch only by the handle attached to it, and always use one hand for
the hatch, and the other hand to stabilize yourself on the railing around the hatchway. If you
cannot safely maneuver the hatch with one hand, then DO NOT attempt to lift it.
When the hatch is not in place, it is stored between the front door of the bunker and the wall of
the stairway.
Visitors can use the ladder to visit the lower level of the bunker, but only if the following
conditions are met.
1. There must be at least three persons staffing the bunker, and at least one person (but
preferably two persons) must remain in the lower level whenever visitors are present. If
one person is working the lower level, the forward part of the lower level should be roped
off.
2. The visitor must be 40 inches tall. This is to ensure the person can safely reach the ladder
rungs.
3. Visitors using the ladder must wear closed shoes: no “flip-flops” or other loose fitting
shoes.
Visitors using the ladder should be encouraged to face the wall, hold onto the top rung with both
hands, and step out with their left foot. Remind them to use one rung at a time, and not to skip
rungs. Ensure that one visitor at a time uses the ladder; stepping on fingers is painful.
DO NOT ask visitors to use the ladder. Answer “yes” when a visitor asks to use the ladder only
when there are enough volunteers. If a visitor is reluctant to use the ladder, acknowledge that
reluctance and promote that it is OK not to go down the ladder. The bunker is a bad place for an
accident and we must actively prevent anything from happening inside the bunker.
Below is the hatchway, with arrows pointing to the hatch sill where the hatch must fully be
seated. The section of railing labeled “caution” at the right is the gate.

514

515

Viewport Shutters:
The most critical part of securing the bunker is the viewport shutters, due to the damage that can
be caused by mouse intrusion and mishandled shutters. When bunker staffing is minimal, only
the upper level shutters should be opened and not all shutters need to be opened.
Use care when handling the shutters, each one weighs about 20 pounds and allowing them to fall
can damage the shutter hinges and the surrounding areas.
In the upper level, open the shutters from right to left, starting with the shutter circled below
(the third shutter in from the farthest right). The two shutters in this picture still have their
original hinges, and should be lowered with great care to help preserve them.

Some of the shutters are secured using turnbuckles. These are loosened by turning the body of
the turnbuckle. One they are loose enough to allow the hooks to release, slip the hooks out of the
anchor eyes mounted on the wooden board, and use the turnbuckles as handles to allow the
shutter to be opened gently. There are small blocks of wood provided to place underneath the
opened shutters to prevent strain on the hinges.
When closing the shutters, remember they always close from left to right. Ensure that mouse
mesh bridges all the gaps between the shutters, and along the lower edges (see the arrows above).
Also, check the other shutters; sometimes visitors disturb the mouse mesh elsewhere. Be sure all
gaps larger than one quarter of a square inch are filled before leaving the bunker.
Tighten all wing nuts and turnbuckles finger tight, only. The anchors can be damaged by overtightening.
Most of the anchor rods have washers under the wing nuts. To properly secure the shutters, all
of the washers must be between the wing nut and anchor plate when the shutter is closed. If the
washers cannot fit, then the shutter is not aligned properly. Large gaps between the shutters also
indicate poor alignment.
Note that dryer sheets are used to back up the mouse mesh. Every time the shutters are opened,
these sheets should be discarded, and replaced with new sheets. Extra sheets are stored in a
drawer under the desk inside the upper level.
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In the lower level; these shutters should NOT be opened if staffing is minimal, or if there is any
doubt about how to close them. All of the hinges of the lower level shutters are broken, so great
care must be taken when opening them. They will not close properly until they are precisely
aligned, and these shutters are easily dropped to the ground outside the bunker.
The shutter immediately to the right of center should be opened first (the one pictured below,
note the center steel support). Note in the photo below that there are many gaps in this shutter
that must be filled with mouse mesh. The gap in the lower right is particularly difficult to fill:
when opening this shutter, pay particular attention to how the mesh is arranged so it can be
replicated when the shutter is closed.

The shutter to the right of the one shown above may also be opened, but use extreme caution.
Opening the second shutter can knock the first shutter to the ground and replacing it is very
awkward. This process requires two people; one outside to lift the shutter, and the other inside to
position it correctly. These shutters are heavy, so use extreme caution when lifting them. Also,
be careful to avoid pinched fingers when closing the shutters.
When closing these shutters, they will not fit together unless great care is taken to align them
properly. The weight of the shutters makes this difficult and time consuming, plan on spending
15 to 30 minutes per shutter to get them to close correctly.
As stated before, large gaps between shutters and washers that no longer fit between the anchor
plate and wing nut are indicators of poor shutter alignment. This must be fixed before leaving
the bunker.
Again, if in doubt, DO NOT OPEN the lower level shutters.
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Telescopes:
The telescopes on display are actual Army spotting scopes that were once used in WWI and
WWII. They are precision instruments and must be treated with great care.
To pan the scope left and right, there is a crank handle on the right side of the base that turns
(right-most arrow below). This control can be released by turning the toggle on the left side of
the base (lower, center arrow below). To change the tilt of the scope, first loosen the tall lock
screw on the left side (left, black-colored arrow), then adjust the angle of the scope and retighten
the lock screw.

Use extreme caution when the telescopes are mounted on tripods. These tripods can collapse
when bumped, and cause severe damage to the telescopes.
Before leaving the bunker, be sure to close the front dust cap on the telescope, and replace the
cloth cover over both the scope and base. The scopes are to remain on their bases.
Visitors may use the scopes. Be very vigilant, most visitors automatically tilt the scope upwards,
however this will eventually ruin the scope and its mount. As they approach the scope, advise
the visitors to place their hands only on the black-colored telescope pedestal and not to touch the
telescope itself. Between visitors, aim the scope at a boat or at the water so there is something to
look at without the visitor having to move scope.
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Other Equipment:
All of the telephones inside the bunker are real WWII-vintage and should be treated with
caution. The handsets are brittle and they shatter when dropped. Turning the ringer crank on
these phones generates a high voltage that will damage the phone’s circuitry unless the telephone
is connected.

The arrow indicates the only telephone whose ringer crank can be safely operated. Just like a
modern land-line phone, the handset should be in its cradle at all times. Leaving the handset off
its hook will eventually drain the battery that supplies power to the entire bunker.
The Time Interval (TI) Bell and its operating circuitry is the grey metal box that is connected to
a bell via wires. It is located near the battery. A red light indicates when this circuit is active
and when turned on via a toggle switch on the side of the box, the bell will ring in its original
pattern. Be sure to turn the TI Bell off before closing the bunker.
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Working In the Tidepools
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Cabrillo National Monument
Welcome TPERPS!
(Tidepool Protection, Education, and Restoration Program)

You are part of a successful program. Protecting the tidepools and delighting the visitors is a
team effort; we all have a part, we all have a benefit. Now hang on to your hats while we go
through what being a TPERP is all about and tell you all the wonderful things that are going on
in your tidepools!
We are very glad you are here to help celebrate the continuing success (since 1996) of
TPERPing! The staff thanks you, the public thanks you, and the critters thank you!

You are here
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National Park Service
Cabrillo National Monument
Tidepool Protection, Education, and Restoration Volunteer Program

Tidepool Protection Education & Restoration
Volunteer Position Description
The Resource and Science division is responsible for the management of all natural and cultural
resources at Cabrillo National Monument. The Tidepool Protection, Education and Restoration
Program (TPERP) volunteer position was created as a way to ensure the protection of the
tidepools by educating visitors about the research and conservation efforts of the park. Tidepool
volunteers teach visitors about the rocky intertidal ecosystem and the plants and animals that live
there. Volunteers also inform visitors of applicable park regulations, including the Zone 3 and
Sea Cave area public closures.
v The ideal tidepool volunteer is motivated, reliable and energetic; interacts well with the
public; and is willing to learn about the National Park Service mission, park regulations,
and necessary information about the rocky intertidal ecosystem.
Hours:

Minimum of 8 hours a month (of course volunteers may work more hours if they
like). Shifts are generally split into four-hour increments during the low-tide
season and are flexible during the summer.

Duration:

8-month low tide season for low tide shifts, usually starting in mid-October and
ending in mid-May. Shifts are needed year-round at the TPERP Education Table
as well as trail roving assignments and are strongly encouraged.

Supervision: Assigned TPERP Coordinator is the first line supervisor for the program. The
Park Volunteer Manager is the second line supervisor.
Training:

New volunteers must take an online interpretive course, fulfill volunteer
orientation assignments and attend both days of the annual Tidepool Conference
Training in the Fall season. Additional educational opportunities are provided
and encouraged throughout the year.

Uniforms:

The monument will provide each volunteer with a uniform shirt, windbreaker and
hat. Walking poles are available and kept at the park.

Safety:

Low tide volunteers may be standing and walking in a very slippery and rocky
shoreline area. Please walk slowly and carefully within this area. For those
uncomfortable with slick areas, there is a great need for educators at the tidepool
education table near the entrance. All volunteers are required to observe all park
regulations and act in a safe and responsible manner, setting the example for park
visitors.

Benefits:

 Work in one of the best preserved intertidal areas in southern California

•
•

Attend volunteer appreciation events
Satisfaction of knowing that you are helping to preserve our nation’s precious
natural resources for the enjoyment of this and future generations

524

Why TPERPS?
The Explorer is a past Newsletter of Cabrillo National Monument and the Cabrillo National
Monument Foundation. An article in its December 1996 issue includes a letter from former
Superintendent Terry DiMattio on why TPERP was created and its primary purpose.

Superintendent’s Report by Terry DiMattio
I usually do not write about a single topic, but in this issue I want to focus on the Tidepool
Protection, Education, and Restoration Program that we implemented on November 9, 1996.
This program is one of the most important things we have done since I have been superintendent.
Its purpose is to restore the health of the intertidal area, while allowing visitors to continue to
explore this fascinating yet fragile part of the park. This comprehensive program is based on the
findings of the six-year study that marine biologists Gary Davis and John Engle have been
conducting since the fall of 1990. We are troubled by these findings, but believe that if we act
now, we may be able to restore the tidepools so our children and our children’s children will be
able to enjoy them.
According to the Davis-Engle study, the health of the tidepools at Cabrillo NM has deteriorated
dramatically over the past 20 years. Seven of the 23 key indicator species have declined or have
virtually disappeared from the tidepools. California mussels have declined by 87%, feather boa
kelp 84% and thatched barnacles 75%. While other species such as owl limpets and gooseneck
barnacles have not declined as significantly – 23% and 29% respectively – abalone and ochre sea
stars have all but disappeared from the tidepools. We strongly suspect that human factors, such
as trampling, collecting, and rock turning by the 70,000 to 90,000 people who visit the tidepools
each year, have contributed to the loss of species.
In addition to being a popular recreational and educational resource enjoyed by tens of thousands
of people each year, the tidepools are a nursery for many deeper ocean species. Healthy
tidepools are essential to the survival of many animals, such as lobster, wooly sculpin and
opaleye. Many animals, such as abalone, sea stars, barnacles, mussels, and limpets, make the
tidepools their home, while some wading birds like great blue herons, snowy egrets, willets and
turnstones, rely on visits to the tidepools for food.
If we are to preserve and maintain a healthy intertidal ecosystem, we believe we must implement
a prudent, scientifically based program that will enable the tidepools to recover while allowing
visitors to enjoy them. I believe the Tidepool Protection, Education and Restoration Program is
just such a program. It consists of three parts, each critical to its success: the first part focuses on
educating our visitors and enforcing park regulations. We now are assigning more park rangers
and Volunteers-in-Parks (VIPs) to the tidepools during low tides than we have in the past. We
recently recruited and trained over 20 new VIPs, along with some VIPs from our current ranks,
to form a cadre of people in uniform to help us protect the tidepools and educate those who visit
this fragile ecosystem. These concerned and dedicated staff members will help our visitors find
often hard-to-spot tidepool plants and animals, show them how to observe these curious creatures
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in the least harmful way, and answer their questions about our tidepool program. The increased
number of rangers and VIPs will also deter such things as rock-turning and collecting.
The second part of the program is to continue the monitoring program that Gary and John
established in 1990. Twice each tidepool season, in the spring and fall, park rangers, VIPs and
scientists, will collect data from 99 separate plots in the three tidepool zones. These data will be
analyzed and compared against earlier data to determine whether the number of key indicator
species has increased, decreased or stayed the same, and if other actions to restore the tidepools
may be necessary.
In the third part of the program, we have designated Zone 3, the southern-most and least-visited
part of the tidepools, as critical habitat and have closed it to the public to allow it to recover.
Zone 3 is approximately 300 meters long, beginning just south of the Navy Marine Sciences
Center. Zones 1 and 2, each also about 300 meters in length, host 90% of the people who visit
the tidepools, and will remain open to the public during regular visiting hours, 9 a.m. to 4:30
p.m. daily. Zone 1 is located at the access point for the tidepools and is the most heavily used.
Closing zone 3 will also allow us to use it as a control and to compare the data from it against the
data from Zones 1 and 2. It will also help us determine if regional environmental factors, such as
pollution and rising ocean temperatures, are affecting the tidepools.
As stewards of the cultural and natural resources at Cabrillo NM, it is our responsibility to
protect, preserve, and restore the tidepools as part of the heritage each of us enjoys as Americans.
The Tidepool Protection, Education, and Restoration Program is at the heart of the mission of the
National Park Service: to conserve the resources and values within our care unimpaired for the
enjoyment of this and future generations. It is also the right thing to do. We cannot do anything
less.
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The Rocky Intertidal
Explore the Tidepools of Cabrillo National Monument
(Exerpt from the 2010 Fall/Winter Cabrillo Journal)
By Park Ranger Bonnie Phillips
)

A publication made possible by the Cabrillo National Monument Foundation
The tidepools at Cabrillo National Monument provide a rare glimpse of the abundant life in our
oceans. The Rocky Intertidal is a place where children see their first hermit crabs or sea
anemones, and where adults can find solace and escape from their busy lives. Whether you come
to see the amazing critters
or to enjoy the spectacular
seascape views, the
tidepools are often where
people fall in love with the
ocean.
The tidepools are part of a
very fragile environment
and the National Park
Service is entrusted with the
mission of making sure they
remain “….unimpaired for
the enjoyment of this and
future generations" as set
forth by the NPS Organic
Act on August 25,
1916. Providing for
recreation and education
A low tide at Cabrillo National Monument
while not harming the
unique coastal habitat creates a difficult and delicate balance. It’s the volunteers, who dedicate
their time and passion for education, who help make it all possible.
In 1990, National Park Service researchers Jack Engle and Gary Davis launched a massive
project to study the tidepools. Over the course of five years they discovered that seven of 13 key
tidepool species were on the decline. In previous decades there just wasn’t as much awareness of
how visitors might be impacting the tidepools. It was common for visitors to walk away with
shells or living animals as souvenirs. As visitation grew, it became apparent that Cabrillo
National Monument's tidepools were in jeopardy. In 1996 several recommendations were made,
including hiring a full-time marine biologist. The Natural Resource Management and Science
Division at Cabrillo leads teams of rangers and volunteers who conduct tidepool monitoring
twice per year. This scientific data collection helps keep track of the key species and assesses
their health. Another recommendation from the Engle-Davis project included the establishment
of a closed zone. The southernmost part of the peninsula is closed to the public. It’s a control
zone and ensures a section of the tidepool area is free from human impact. Without this closed
section, it would be impossible to separate human impact on the tidepools from any other
environmental factors. Finally, a recommendation was made to staff the tidepools with a team of
volunteer docents to remind visitors of the sensitive ecosystem and to educate people about the
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wonderful and yet often
unfamiliar animals they might
find. All of these
recommendations make up the
ongoing TPERP, or Tidepool
Protection, Education and
Restoration Program.
Since the TPERP volunteer
program began in 1996, several
species have made full
recoveries. It’s a credit to the
individuals who donate their
time and share their passion for
ocean conservation. Some
TPERP volunteers have been
with the program since it began
14 years ago.
Despite having 20 years of
collected tidepool data, there is
still much work to be done and
many questions to be answered.
Many visitors ask, “Where are
the Ochre Sea Stars and why
don’t we see any Black
A chiton clings to the sandstone cliffs in the high zone – Photo
Abalones?” While we know
by VIP Beth Gramoy
some answers and some
possibilities, it is up to
researchers to solve some of
these mysteries. This is one of
the reasons the rocky intertidal
environment is so important. It
is one of the few places where
ocean research can be
conducted in a natural environment, without actually going out into the open ocean. It also offers
a unique gradient. There is a great difference between the animals that can live in the higher
splash zone of the tidepools as compared to those animals in the lower intertidal zone that are
mostly submerged. Scientists have access to these different species in one small area. However,
one obstacle to research is that very little rocky intertidal area actually exists along the
California coastline, and what does exist is often not protected to the extent it could be. Since
Cabrillo’s tidepools are so well protected, they are often visited by students and researchers from
well-known scientific institutions such as Scripps Institution of Oceanography. While the Ochre
Sea Star and Black Abalone may be absent from the Cabrillo Tidepools, there are numerous
critters that delight visitors during the low tide season. Bat Stars, Knobby Blue Sea Stars, TwoSpotted Octopuses and countless other species make the Cabrillo Tidepools home.
The best viewing is between October and May, with the peak viewing times falling during the
winter season. Summer visitors are often disappointed when they can’t find the tidepools. Here at
Cabrillo National Monument, there is approximately an eight to ten foot tidal range. At six feet
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or more, you’ll find the waves crashing against the cliffs and, at a negative two foot low tide, you
can walk west about the length of a football field through the exposed tidepools. It’s not until late
autumn when those lowest low tides start happening during daytime park hours. It all has to do
with the seasons and Earth’s position in relation to the sun and the moon. When the Earth, sun
and moon align during the full moon and new moon, we have spring tides. This means the
gravitational pull creates a tidal bulge, giving us extremely low and high tides. These tides are
very predictable and are indicated on a calendar. If you want to experience low tide at Cabrillo
National Monument, it’s recommended you check a tide calendar, or call ahead to the park to
find out when the next good viewing opportunity will occur. Many people visit only during the
summer months and are surprised during a rare winter visit to find so much intertidal exposure.
So please visit the tidepools during the winter season. Learn about all the amazing creatures, like
the Sandcastle Worm, the California Spotted Sea Hare and the Giant Owl Limpet. Catch a
glimpse of what lives in our ocean. Just remember to gently touch the animals with one finger.
While the shells may be beautiful, keep them in the tidepools, as they support a great amount of
microscopic life as well as important algae, a food source for many intertidal animals. Those
shells also become the homes for hermit crabs and serve as protection for other organisms. The
tidepools can be considered a nursery for many of the ocean animals that spend their young lives
here before heading out to sea. You’re invited to explore and enjoy while keeping in mind the
great care and respect that goes along with a visit to any nursery. There will undoubtedly be a
TPERP volunteer on hand to ensure that you do.
Be careful…. you just might fall in love with the ocean too.
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A Day in the Life: What It’s Like To Be A TPERP
By Beth Gramoy, TPERP VIP
One of the conclusions of the Tidepool study was that a "presence" was needed in the tidepools.
And what a presence we got! Since the program first started in the fall of 1996, we have had
many VIPs become specialists in the tidepools. Currently we have over 30 VIPS on board every
season to cover all the low tide shifts as well as some of the higher tide times that coincide with a
lot of visitors, well, visiting. And now we even have our own name, the TPERPS, which means
Tidepool Protection, Education and Restoration Program VIPs.
What's it like being a TPERP? GREAT! Sometimes (oftentimes) it means getting your feet wet,
or your clothes dirty, or breaking a nail or three. It also means a sense of fulfillment, an
opportunity to meet many wonderful tidepool inhabitants as well as people from all over the
world. It means fresh air and beauty and just plain fun. It’s a good way to keep learning, to keep
involved, to stay healthy, and it means making a difference as shown by comparing how it is
now to when the original study was done. Most of our visitors have never seen the animals we
have in the tidepools, especially in their natural habitats. I love to point them out and tell stories
about them – the animals, not the visitors (though there are some stories I could tell about the
visitors, too…there was this one lady from the
Midwest…oh, never mind). To show someone a
sea hare, and let them pet it, and then watch them
leave talking about that “huge, ugly black snail”
means that sea hare made another friend and
protector. It's so fun to learn a story about each of
the tidepool critters and then share it with a most
interested and appreciative audience. The kids are
the best, as they so quickly become little tidepool
ambassadors. The CNM staff does a bang-up job at
providing ongoing training on all the diverse topics
visitors ask about. Some of the most commonly
asked about topics deal with the history of the park,
why Zone 3 is closed, flora and fauna, tides,
geology, geography, and even directions around the
city and a good restaurant for lunch. But even on a cold, gray day when few visitors brave the
weather, it is wonderful to just be there.
What do TPERPS do? We are part of a great CNM team whose mission is to preserve and
protect the Rocky Intertidal for future generations while educating the masses, one visitor at a
time. Our main duty is to enforce Zone 3 closure, which is the area of the park's tidepools that is
closed to public access so that we might conduct research on how visitors and changes in the
environment are impacting the tidepool resources. Our second major duty is to protect the
tidepools while ensuring visitors have a safe, enjoyable and educational visit. And how do we do
all that? The formal training to be a TPERP is quite comprehensive as are the opportunities for
self-initiated learning. The training ensures TPERPs are a little biologist, a little geologist and
some oceanographer, with a sprinkling of geography and history and a whole lot of interpretation
thrown in. And sometimes we are even a bit of a cop. We tell stories about all the animals one
might see in and around the tidepools, we talk about tides and how they impact where the
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animals live, we point out 70 million year old rocks, we show visitors Dead Man's Fingers and
other marine algae, we spot Gray Whales during the winter migration season, and we encourage
and enforce good tidepool etiquette. We do whatever we need to do to protect our precious
tidepools while allowing the visitors the best experience possible. And at the end of our shift we
go home tired and happy knowing the visitors are satisfied and the resources will be there
tomorrow.
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A Day in the Life: Reflections in the Tidepools
By Mona Feliz, TPERP VIP
Saturday was a really pretty, sunny day, not too warm…a GREAT day for tidepooling. Low tide was
about 12:30pm, so the shift started at 10:30am. There is generally a two-hour window before and after
the low tide for good exposure of the tidepools.
No matter how many times I volunteer in the tidepools, it is never the same. Every day is a new
discovery, or an old discovery made new through the eyes of a visitor. Today I met a couple from
Colorado who had never been to the ocean before. Can you imagine…they had never felt the ocean on
their legs. She didn’t like it too much…the water stung her skin. He was like a little kid, jumping from
one incredible find to another. He found a baby octopus. Then he found a small sea hare. He didn’t
know what it was, so I explained. He crawled over rocks and shuffled through sea grass looking for sea
stars.
A father had brought his son and daughter on an outing. They wanted to see sea stars. I said, “I’m sorry,
I haven’t seen any yet. But if you look on the lower half of the large boulders and even behind the
vegetation, maybe you will find one. And, if you
do, please let me know.”
A group of young adults didn’t know what they
wanted to see…they just wanted to see “stuff”. I
showed them a Keyhole Limpet climbing up out
of the water on the side of the cliff. I showed
them Sand Castle Worms. They found many
Hermit Crabs.
Two men came past me with a determined look in
their eyes. One man took an acrylic apparatus out
of his pocket that is used for catching and
observing sea life. I said, “I’m sorry, sir, but you
TPERP VIP Mona Feliz engages visitors through informal
cannot entrap any of the sea life at Cabrillo. This
interpretation at the tidepools
is a marine preserve and all the sea life, as well as
the shells, rocks, sand and water, are protected by Federal law. The reason is that even a few minutes out
of their habitat can traumatize these creatures, which could be fatal to them.” He was after a Rosy
Nudibranch that he had spotted. A Rosy looks like a feather boa that your grandmother or greatgrandmother might have worn, just a lot smaller. I thought, “How odd that he feels he needs to trap it.”
I had just spent about 10 minutes watching the very same Rosy. It was totally visible in a small pool
with no rocks.
A family came with young children armed with buckets and shovels. I showed them small serpent stars
buried in the sand and explained that creatures like these were why we didn’t allow buckets and shovels
in the tidepools. Digging in the sand with a shovel could potentially harm lots of tiny sea life or their
habitat.
Some teenagers were throwing rocks, so I showed them a rock full of holes with tiny shells in the holes,
and then explained that the rock was their home. I also told them about other critters that use the rocks
for protection or who eat microscopic plant life that grows on the rocks. I said, “How would you like
your lunch thrown miles away?”
People aren’t always receptive to learning about the guidelines for responsible tidepooling. I observed
one man putting shells in his pockets, so I went over to him and explained why shells can’t be
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removed… just in case he had missed the 5-foot tall sign at the top of the stairs. He said that his
daughter wanted a souvenir. How can getting a souvenir be more important than protecting this uniquely
magical place? Is a souvenir worth the cost of teaching your children to ignore the rules of society
established for the good of all people? I left him with my usual request: “Please take nothing but
pictures and memories.”
I don’t get too bothered by people who are rude or uncooperative. For every one of them there are a
hundred people who are so pleasant to talk to. Today, four different groups of people stopped and
thanked me for volunteering. Wow! How nice.
As the tide came back in, the ocean again claimed the tidepools…at least for the next twelve hours. As I
climbed up out of the tidepools, I reflected on the day’s experiences. I met many nice people today. I
saw a really cool sea hare and a very active Rosy. I educated a few people on the need to preserve this
magical place.
Yes, it was a GREAT day for tidepooling.
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Tidepool Education Table Project

Join us as we expand the TPERP program with a new
Visitor and Information Contact Station at the tidepools!
Nearly one million people visit
Cabrillo National Monument each year and
as many as 220,000 of them head down to
the tidepools and coastal area of the park.
In 2012, TPERP volunteers established a
contact table with interpretive intertidal
items as an exploratory project and it was a
big hit. Volunteers talked to as many as
300 people in just two hours on busy
weekends.
Photo: VIP Kirk Copic staffs the interpretive tidepool
table at the 2013 Bird Festival

As a direct result of volunteer efforts and
ensuing visitor interest, park management is
expanding interpretive efforts by increasing
infrastructure in this area. In October 2013, a
temporary trailer was placed near the bluffs to
allow for a greater volunteer/ranger presence in
this part of the park. During the 2014 summer
months, Volunteers and the Cabrillo National
Monument Conservancy remodeled the inside of
the trailer to make it more functional for volunteer
and Ranger needs. The Cabrillo National
Monument Foundation is assisting with
interpretive efforts and volunteer training.
Rangers are looking forward to the 2014-2015
tidepool season where the educational efforts and
protection levels will be enhanced because of this Photo: VIP Becky Wieder stands at the new
new and improved infrastructure.
volunteer-built education table and remodeled
trailer.
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Read these books… and reference the Tidepool Critters Section for more
detailed information
Available
- in the CNM bookstore
- in the CNM library

535

A copy of Life Between the Tides and Seashore of Southern California are in
each TPERP backpack
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TPERP Shift Checklist
Beginning of Shift
Sign out a radio on the check-out sheet (located in the library)
Conduct a radio check
Meet with other VIP's and Ranger (contact via radio)
Designate one VIP to keep the trailer/table key set for duration of shift (kept in lunchroom locker)
Get ride from Ranger to the tidepools (Lot 1)
Gear up at the trailer (backpacks, jackets, walking poles, etc)
Backpack Contents
First Aid Kit
Sunscreen
Two Trash Bags (1 Large, 1 Small)
Books (May have Life Between the Tides; Seashore of Southern California;
Pocket Guide to Beach Birds of California)
Whistle
Tide Calendar
Laminated Radio Code/Regulations Card
Hand Counter
Magnifying Glass
Hand Sanitizer
Gloves
Bonnie's Business Cards
Laminated Critter Card
Radio 799 to report "on duty" at tidepools or table
End of Shift
Call Ranger for carpool ride to the top of the park (give time estimate)
Group opens up trailer and returns gear (Please Don't Leave Food or Trash)
Log Visitor Contacts sheet located in trailer (designate table, rover or tidepools)
Fill out missing/broken equipment or displays on designated log as needed
Fill out Fun Journal (see list of items to include next to journal in trailer)
Return radios to charging station in library (remember to turn them off)
At Home - Log service hours in Volgistics and sign up for future shifts

ShiftChecklist 9/2015
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TIDEPOOL EDUCATION TABLE OPENING PROCEDURES
At Admin Building:
• Follow radio procedures
• Check out trailer/table key
• Meet up with other TPERPs and carpool (or get a ride/drive down) to the tidepools

At Trailer:
• Radio 799 and report in
• Unlock trailer with smaller key
• Set out whale bones and baleen (stored inside big black pelican box; they can be placed on top of box)
• With larger key, unlock two locks on table cover and unclip clips on either side; fold cloth cover and oil cloth
and set aside
• Remove two wood table lids and set aside
• Unlock table cabinet door (using same key as for cover); take biomodel out of bin and place on table top
• Locate people counter, tide chart, and sign about cave closure and keep them with you at the table, along with
any desired reference materials (located on shelves to your left as you enter the trailer)

Other Options:
• Get magnetic A-frame tide sign ready (using visual examples in trailer, place correct tide height and time on
sign, or place 'tidepools not visible' wording on sign) and place sign on tidepool path facing parking lot
• Put up umbrella and set out chair(s) as desired
• Bring out educational/interpretive items (brochures, sticker activities, etc.)
• Place Creature Feature magnetic A-frame sign on tidepool path
• Set up donation box on white card table near path (do not place box on education table)
• Open trailer windows

*Never leave open table unattended; radio for assistance if needed*
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TIDEPOOL EDUCATION TABLE CLOSING PROCEDURES
At Trailer:
• If used, put donation box back on designated shelf (put cloth cover over it) and put card table back
• Put whale bones and baleen back inside black box (and latch box)
• Place any paper items back in trailer (never leave paper in table)
• Place plastic biomodel back inside plastic container and make sure lid is secure; other items can remain inside
table (in sand)
• Return all magnetic signs to trailer (you do not need to remove the magnets)
• Return chair(s) to trailer
• Return umbrella to trailer; please don't tie it, as it needs to be able to air dry
• Place wood lids back on table (they are labeled on the edges so you'll know which goes where)
• Lock main lock on table door
• Place waterproof tarp (oil cloth) on closed table first, then cover it with sunbrella fabric
• Replace clips on sides of table and locks on front and back
• Write down your name, number of interpretive contacts and correct location column ('table') on appropriate
sheet. There are separate columns for tidepools/zones and roving. Please mark only one column.
• Check that windows and vents are closed inside trailer and please close all curtains
• Don't forget your radio and personal belongings. Please don't leave trash or food in trailer or in backpacks.
• Close and lock trailer door; test it to make sure it is locked
• Radio 799 that you are leaving the tidepool table and let them know if you need a ride up top

At Admin Building:
• Return trailer/table key lanyard to locker and sign key back in
• Return radio to radio bay and follow all procedures for checking it back in
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Tidepool Safety &
Regulations
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Tidepool Safety
You and the Visitor

The most important thing to remember is that…
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As a Volunteer-in-Parks (VIP) your safety
comes first!
Who is responsible for your safety?

YOU
(INSERT YOUR PICTURE HERE)

We are each responsible for our own individual safety. Being aware
of the following risks and potential hazards can greatly improve
safety. Visitors are responsible for their own safety, but there are
many ways we can help them be prepared.

The rocky intertidal area of the park can be inherently dangerous. One of
the more common mistakes visitors make is the assumption that this is a
city park and is therefore “safe”. We are a National Park Service unit,

542

which celebrates the natural settings and, while we strive to be safe,
there are natural hazards that prevent safety from being guaranteed. As
the saying goes, “knowledge is power” and with a little awareness and
preparation, visiting the tidepools can be a very enjoyable and safe
experience.
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Natural Hazards to You and Visitors
Slips and Falls

• These are the most common types of injuries in the tidepools. Wet rocks,

uneven levels, loose sand, slippery algae and changing tides contribute to
these conditions. Throw in a little drizzle or thick marine layer and the slick
conditions can increase.

Left: The green
and brown algae
and wet surf
grass can be
beautiful, but
they’re slick as
ice.

Right: The entry area to the tidepools is made of
uneven sandstone layers. They are often coated
with loose sand and require slow and deliberate foot
placement. Also, notice the rocks in the lower
intertidal.
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Preventing Slips and Falls – You

• Wear appropriate footwear. This includes any shoe that has very

good traction and completely covers the toes: an old pair of tennis
shoes (with good traction), an old pair of boots if you need ankle
support, or water shoes or boots (with good traction). Do not wear
flip flops. The majority of foot and ankle injuries treated in the
rocky intertidal are generally the result of loose fitting footwear
like flip flops.

• Learn the tidepool walk. Walking

through the tidepools can be tricky. Be
very deliberate about where you are
placing your feet. Look up to see where
you are going and look down when you
are moving your feet. Move slowly and
deliberately with very short and careful
steps. Do not walk or hop from rock to
rock to avoid getting wet. Instead, get your feet wet. Place them
at the lowest possible point, preferably any sandy bottoms or areas
where you can get a good grip, like edges of sandstone layers. Do
not step on the sides of rocks. You will put your foot at an angle
and might cause it to twist. Use a walking stick for added balance.
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Preventing Slips and Falls – Visitors

• Give a friendly reminder to visitors who are wearing inappropriate
footwear. Let them know of slick and rocky conditions. It is up to
them to heed the warning.

• Educate visitors who might be doing the ever so fun rock hop. Let
them know this is a dangerous way to navigate the tidepools and
show them how to do it properly (see “Walking in the Tidepools”
photo above).
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• If you see children wearing open toed sandals, let their parents
know of the risks for cuts and scrapes on the sharp rocks.

• Do not “run” after visitors who might be at risk. Remember –

your safety comes first and you won’t be able to help them if you
fall and are injured. Be calm and in control. When you begin to
rush, you increase the risk to yourself. It is possible to move with
purpose without rushing.

Rock Falls & Bluff Collapses

• The erosion process from wind, rain and large surf is a very natural
one. Visitors occasionally sit under cliff ledges, often planning to
be there for hours on their beach blanket. Others walk to the very
edges up above when taking photographs. Signs are posted, but
they can be missed or ignored.

Left: What’s on
top? Signs are
posted to warn
of cliff hazards.
There is
potential to fall
when venturing
out to the edges.
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Left: What’s
below? Loose sand
and rocks can
crumble from the
walls and land in
large piles below,
posing a risk to
anyone standing
beneath ledges.

Left: This large section of bluff collapsed during a night of high surf in
May 2011. It was
about the size of a
small car and likely
weighed as much.
The park was not
open when this large
chunk gave way.
Collapses like this
can happen at any
time, but may be
more likely after
heavy rain or large
surf.
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• Rock Falls & Cliff Collapses – YOU
It is not possible to prevent a rock fall or a cliff collapse, but you
will be less likely to encounter a problem by observing some
common sense
Observable crack along length
awareness of your
surroundings.

• Stay a few feet back

from cliff edges.
Learn the geography/geology and know what is under you. Are
you on a cliff edge that is undercut by wave action?

• Don’t stand under cliff edges. Sandstone can collapse at any time.
• As you are working your shift, keep an eye out for any unusual
changes in the cliffs. Example: large and widespread cracking.
Report any observations to a Ranger.

Left: A side view of the
same edge. Notice the
crack extends from the
top, down the side of the
entire first layer.
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Rock Falls & Cliff Collapses – Visitors

• It’s common for visitors to store belongings up against the

cliff faces. Often, they will sit there in the shade of the cliffs.
Advise them of the risk of cliff collapse and ask them to
move to a safer area.

• If visitors are looking at the cliffs and admiring the geology,

allow them to do so if they are not under an overhang.
Advise them of the nature of weak sandstone, so they do not
linger.

• If you observe someone scaling or climbing the one story

cliff faces, advise them of the weak sandstone. It is up to
them to heed the warning. Have your radio ready in the event
there is a fall injury.
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Photos: A law enforcement
Ranger finishes off a section
of bluff that was hanging
precariously after a major
collapse in May 2011 (bluff
collapse photo above).
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Changing Tides

• There is only one entry/exit to the tidepool area on the north side of the

beach. Visitors who are not aware of tide level changes can get trapped in
the southern area of the tidepools. Many will try to climb the cliffs to avoid
getting wet. It takes approximately two hours after the peak of the low tide
for the beach to fill with water. It pays…. to pay attention!

Exit is this way

Top Left: The
Cabrillo
National
Monument
tidepools at low
tide. Visitors
are welcome to
explore the
South end, but
must know
when to return.

Bottom Left:
The Cabrillo
National
Monument
tidepools at
high tide.
*Note: The
tide change is a
gradual
process.
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Changing Tides – You
Tidal changes are a natural condition. Awareness is a key aspect to
staying safe, as tidal fluctuations are very predictable and can help you
avoid getting wetter than you might want to.

• Know your tides! Check the tide calendar to know the peak low

tide time. It takes approximately two hours after the peak low tide
for the beach to cover with water.

• Even the best predictions of tide level can be altered by other

environmental conditions, like high surf, so keep an eye on the
water line if you venture to the south.

• When you are talking to visitors, position yourself so that you can
always see the water and where it is going.

Changing Tides – Visitors

• Visitors are welcome to explore the southern area of the tidepools

up to the border of Zone 2 and 3. Many visitors will cross the
beach when it is starting to cover with water. That is okay.
Volunteers should advise visitors whenever possible that the tide is
coming up and that they may get very wet on return. Use your best
judgment--if visitors are still in the southern end and the tide is
starting to get very high, you can ask them to return to the north
side of the beach.
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Sunburn & Inclement Weather

• Despite cooler temperatures in the winter/spring seasons, the sun is still

shining and can lead to sunburn, even through the clouds. Also, the
reflection off the water can intensify the sun’s effects. It is not impossible to
suffer from heat exhaustion in the winter.

• The tidepools can also have their own microclimates. When it’s warmer on

the top of the peninsula, it can still be chilly near the water and vice versa.
Slick conditions will also increase during the rain. Getting wet and standing
in cold and windy conditions can be miserable and, while it would be rare,
could potentially lead to
hypothermia.
Below: Storm runoff during
a heavy winter rain. This
storm also brought with it
30mph winds & cold temps.
Above: The tidepools at

noon. Notice the reflection from the sun.
Below: A winter storm brings heavy rain.

Sunburn & Inclement Weather –
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You

• Wear your sunscreen at all times. Sunscreen with zinc is

available in the staff lunch room. Sunscreen is also available
in the TPERP backpacks.

• Wear your hat. The hat is also part of your uniform and is a

requirement. The park will provide a VIP cap or floppy hat.
You can also use your own hat if it meets NPS standards, but
we would like to place a VIP patch on it.

• Wear sunglasses.
• Drink plenty of water and eat a few salty snacks on hot days.
• If it’s raining, decide if you want to show up. Cancel if you

do not want to be in the rain. This is perfectly okay. There are
few visitors during storms. However, if the rain is light and
there are sun breaks, visitation can still be consistent. Some
volunteers bring a book and sit in the car or the new trailer
during scattered showers and then venture out during sun
breaks when the visitors arrive.

• Dress in layers and wear the NPS VIP jacket kept in the
lockers. Bring your own waterproof wear.

• Bring extra socks and dry clothes for your drive home. This
is a good idea on sunny days too!
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Sunburn & Inclement Weather – Visitors

• Occasionally you may notice visitors who are sitting in the

sun who are obviously turning pink. You may let them know
your observations and recommend they use sunscreen or take
other measures to protect against the sun’s rays. Some
visitors who may be visiting from other states may not be
accustomed to taking these precautions. You may also make
these observations, or provide educational awareness to
parents who might have young children at risk for exposure.

• You may offer visitors sunscreen from the TPERP backpack
• During periods of rain, or even light drizzle, it’s good for
volunteers to remind visitors of the slippery conditions. This
may be a frequent warning issued by the volunteer stationed
at the tidepool entry area.
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Injured Wildlife

• Wild animals must not be handled or touched. They can be even more

aggressive when they are in pain. They can also carry disease. Examples
include injured seals, sea lions, or shorebirds.
Left: An injured Common
Murre clings to the cliffs on
the south side of the beach
area in the Cabrillo
National Monument
tidepools.

Right: An elephant seal
hanging out on the beach
near the tidepools. A park
visitor reported an injured
seal, but this seal did not
appear to be hurt. It was just
taking a snooze. It’s a good
idea, and it’s the law, to stay
at least 50 feet away from
seals and sea lions.
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Injured Wildlife -You

• If you receive a report, or encounter an injured animal, do not go

near it. Radio for a Ranger and keep visitors away from the animal.
Do not touch the animal.

• There are procedures in other chapters of this e-binder that Rangers
will follow to appropriately assist the animal, or let nature take its
course, depending on the animal and the circumstances.

Injured Wildlife -Visitor

• If the animal is an injured seal, or sea lion, it is the law to stay at
least 50 feet away. Advise visitors of the law and ask them to
remain at a distance.

• Educate the visitors about the animal if you know what it is and let
them know Rangers will be assisting and taking appropriate
measures in accordance with National Park Service Policy.

• For more details – read the strandings flowchart and the Dead, or
Injured birds document contained in the Safety Chapter of the ebinder. Additional information is in the Marine Mammals
Chapter.
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Other Hazards to You and Visitors
Unexploded or Exploded Ordnance

• On rare occasions, military ordnance can wash into the tidepools. Military
training is conducted regularly off our coast. Flares or other devices can
potentially explode or cause burns. Call a Ranger.

Photo: This U.S. Navy flare was found in
the tidepool area on March 29, 2011. It is
rare to find ordnance, but it can happen. This
was not the first reported incident and likely
won’t be the last.
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Unexploded Ordnance-You and the Visitor

• Immediately move away from the suspected device.
• Immediately ask everyone to move away from the device.
• Call a Ranger.
• Keep people from entering the area, but do not go back to the area
if people do not heed your warning. Your safety first.

Visitors of Concern

• The majority of visitors are families and friends looking to have a
great time and learn about the tidepools. Occasionally, you may
see visitors engaging in illegal activity. Contact a Ranger for any
of the following:
o Smoking marijuana/illegal drug use
o Drinking excessive amounts of alcohol
o Fighting/Threats to you or others
o Intentional harming of wildlife
o Unintentional harming of wildlife or taking of shells – after
educational advisement from volunteers

These situations are rare, but it’s a good idea to be aware of your
surroundings and to report anything that just doesn’t look right to
law enforcement.
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When to call Law Enforcement
Rangers and Emergency Medical
Response
If you are not sure what to do in any situation, the most important
thing to remember is to use your radio to call a Ranger. Rangers are
happy to respond and can do so at any time.
The following are just some of the scenarios that are uncommon, but
can possibly happen at some point in the rocky intertidal area.
Every situation is different, but preparing by thinking through
potential scenarios can increase safety and response efficiency.
1. Head Injuries – Immediately call for medical assistance by asking
for an ambulance or Federal Fire. You need professional help. Law
Enforcement will contact you for your location information.
2. Cardiac Arrest – Immediately ask for medical assistance. If trained,
start performing CPR. Law enforcement will contact you for your
location information.
3. Broken Bones, Ankle Sprain, Or Other Fall Injury - Call law
enforcement and report the location and type of injury to the best of your
ability. Ask the person if they hit their head during the fall. Use your
best judgment. If they have a compound fracture, call for medical
assistance.
4. Bluff Collapse – Look for witnesses. Check quickly to see if anyone
is missing anyone in their party. Call law enforcement Rangers and
report what you know about injuries or possible persons trapped. If you
don’t know – say so.
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5. Illegal Activity Or Threats – Move away from the immediate area
of activity and make a report to law enforcement. If this is for “no take”
enforcement and you have already warned the visitor, walk away from
the area and call a Ranger.
6. Climbing Up The Pensinula – You see people scaling the steep
peninsula, or a bluff more than two stories above the tidepools. This
situation might lead to a cliff rescue that requires technical emergency
personnel. Call law enforcement.
7. Trapped By The Tide – A person is trapped by the rising tide. Call
law enforcement. Try to time the large and small wave sets to provide
information to rescue personnel.
8. Harming And Harassing Of Wildlife – You see someone harming
wildlife, beyond what education alone would correct. Call law
enforcement and advise.
9. Shell & Rock Collection – You have already educated a visitor
about the no take policy and they continue to collect and ignore you.
Walk away and call a Ranger.
10. Shell & Rock Collection – You see someone collecting shells and
rocks and you do not feel comfortable approaching them. Call law
enforcement or a Ranger.
Trust Your Gut – Something just doesn’t look right and you think it
should be checked out. Your instincts can be spot-on with situations like
this. Do not hesitate to call law enforcement for any reason.

What Can You Do to Assist?
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Minor Cuts & Scrapes – This is the most common and frequent injury
in the rocky intertidal area. You will have a backpack with a first aid kit.
Your first course of action is to offer the injured person, or parent of an
injured child, antiseptic wipes and band aids. Do not – perform first aid
treatment, unless you are certified to do so and are comfortable. Advise
visitors to possibly seek more medical treatment.
Minor Cuts & Scrapes with Need for Assistance – If you are trained
in First Aid, you may ask the person if you can assist them, but only if
you are comfortable with it. Always wear protective barrier gloves (this
would be known with training!). Always ask the person if they have
fallen, if they have hit their head, or if they are injured anywhere else. If
you suspect there are other injuries, or the person seems confused, or
there is heavier bleeding, call law enforcement.
Emergency Medical Responses – The most important assist is to relay
the need for medical or rescue assistance immediately to law
enforcement, or dispatch. Only provide help that is in your trained
ability and comfort level.
Crowd Control – It is sometimes necessary to shut down the tidepool
trail entry to pedestrians when there’s a need for emergency response.
Follow instructions from Rangers to assist with any crowd control.

Staying Safe in the Tidepools
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Now that you have a good idea of the safety hazards in the tidepools,
you will see that preparation and awareness can prevent or reduce the
likelihood of many of these risks. Thank you for taking care of your
own safety and for providing safety education to visitors.
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TPERP Volunteers help protect
Zone 3, by advising park visitors
of the closure and directing
visitors to the open areas in
Zones 1 and 2. Volunteers
explain to visitors why Zone 3 is
closed. It’s for restoration and it
serves as a research control area.

Top Photo: A new sign
installed in July 2011.

Right Photo: “Bot Dots”,
or orange reflectors extend
from the closure sign to the
west, marking the closed
boundary as far as possible
into the lower intertidal.
Visitors are not allowed past
the sign, or the bot dots.
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The removal of any animal, shell, or natural resource from the
rocky intertidal area is against Federal law. This law will be
enforced. Volunteers can advise visitors of this law and explain
why it’s important for the health of the tidepools.

Left: While bringing a bucket to the tidepools is not against the
law, it is against park policy. Volunteers can ask visitors to leave
buckets in their car, or turn them upside down on the beach, so
staff can ensure animals, or shells are not being kept in the buckets.
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Left: Owl limpets firmly attach
themselves to the rocky substrate.
Prying up an owl limpet off the
rock, would injure, or quite
possibly kill the animal. This is
against the law.

Left: Carving initials into the
sandstone is destruction of a
natural resource.
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Dogs are only allowed in the lower, coastal area of the park. As
a result, quite a few dogs may be found in the rocky intertidal
area of the park. They must be on a leash and pet owners must
pick up after their pets.

Swimming is not allowed anywhere in
the park. It’s dangerous and could be
harmful to the resource as well.
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No camping is allowed in the park. Camp fires
are not permitted. No source of open flame is
allowed.

Cabrillo National Monument is a smoke-free park.
Smoking is not permitted in any buildings, or within any of
the park's grounds, which include the tidepools, trails and
parking lots.
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Fishing is not permitted in the park
The Marine Mammal Act went into effect January 1st 2012. Fishing of any type is now banned in
the park. Volunteers should contact law enforcement rangers if they see someone fishing in the
park.

Bicycling is not allowed on the trails. Bikes must be
walked, or left in the paved areas of the park.
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No recreational activity is permitted within 300 yards of shore, but enforcement of this
regulation is difficult. The park will enforce the no entry rule. Currently, surfers are not allowed
to enter the water from the park and must come by boat.
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The tidepools close at 4:30pm. This is to ensure everyone makes it out of the rocky intertidal
area of the park by the overall closing time of 5:00pm. It’s time to start asking people to return to
their cars at 4:30pm, but it’s a loose closure time. This can be difficult when visitors want to stay
for sunset. Volunteers can recommend visitors stop at the cemetery, or head to Sunset Cliffs for a
sunset view. Again, this is a window closure time, so visitors need to start heading to the parking
lot at 4:30, but should not be cleared out of the tidepools before that time.
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08/2012
POLICY STATEMENT
HANDLING MARINE ORGANISMS AT C A B R I L L O N AT I O N A L MONUMENT

Cabrillo National Monument

Approved:

Date: 32/./ 37/ 2—

For all present and future visitors to experience and enjoy the healthy and diverse tidepools at Cabrillo
National Monument, guidelines are needed to minimize the impacts on organisms from the high levels
of visitation. The overriding consideration is theTreservation of tidepool organisms, so no plant or
animal should ever be disturbed if there is a possibility of injury. These organisms are best enjoyed in
their natural state, so the best policy is to simply observe them where they are.
To protect tidepool inhabitants and help park staff and Volunteers-In-Parks (VIPs) effectively
communicate appropriate and expected behaviors to lidepool visitors, the following guidelines have
been prepared and should be emphasized whenever tidepool issues are addressed. They should be
included when responding to requests for information on the tidepools, when training park staff and
VIPs and when communicating to the news media, and schools or other groups that make tidepool
reservations.
Specifically:
• M a n y tidepool animals can be safely touched as long as it is done with great care and respect.
A general guideline is to only touch animals as gently as one would their own eyeball. For
example, anemones should not be poked and sea hares should not be squeezed.
• A s a general rule, organisms should only be picked up if this may be accomplished easily.
o N o organism attached to a surface should be removed by force, however slight. Many
animals, such as limpets, chitons, barnacles, mussels, seastars, and urchins are attached
directly to rocks (permanently or temporarily) and using force to remove them would be
harmful to them.
o Animals that are actively swimming or moving away from people, or that resist being
handled, should not be pursued or picked up.
o Animals, such as lobsters or sea urchins, that are protecting themselves in crevices or
under rocks should not be pulled free or picked up.
o Organisms, such as octopus, that are fragile, easily stressed, or sensitive to light and air
should not be handled.
• W h e n handling animals that are easy to pick up, such as hermit crabs, the following guidelines
should be followed:
o Return organisms quickly to their original location and position. Handle them for short
periods of time and return them to exactly where they were found. Very different
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environmental factors can exist between locations that are not far apart, and moving
animals from where they are naturally found can expose them to harmful conditions.
o Rather than passing an organism around a group, one person should handle it gently,
briefly show it to others, and then return it promptly to where it was found.
o A n organism that was found in the water should only be handled in the water, rather
than exposing it to air while handling it.
o Organisms that appear to be in the "wrong" place (e.g. it appears that a person has
moved it from the lower intertidal to the upper intertidal) should not be disturbed unless
it is clear that it has been artificially moved. Many intertidal organisms, such as sea
hares, have adapted to short periods of exposure to air and naturally wander into the
upper intertidal, but appear to be suffering and drying out. Well-meaning people can
move animals away from their natural habitat into deeper waters, with unknown
consequences. Less commonly, an organism is found that has clearly been harassed and
moved (e.g. a seastar rolled in a ball on the beach). In these cases, a more experienced
person should transport the animal to typical habitat for that species.
• Rocks should not be moved and should be left in their original location and orientation.
Organisms living under the rocks have adapted to a certain environment, and rock-turning can
harm them.
• Nothing, especially rocks, should be thrown in any area of the park. Rocks can do great
damage when they land in the water, and continue to do damage as they are tossed by wave
action.
• Visitors are encouraged to enjoy the tidepool inhabitants by observation as much as possible.
The following will not be tolerated in the tidepool area:
o Containers, such as buckets or cups.
o Scrapping, probing, or prying instruments such as spatulas, trowels, knives, screw
drivers or sticks.
• U n d e r 36 CFR damage or harassment of the organisms or the natural resources in the intertidal
area are citable offenses. Collection of any natural item, including living and dead organisms,
shells or rocks, is strictly prohibited in any areas within or under the administration of Cabrillo
National Monument. A n MPA (Marine Protection Act) area was also established on January
1st, 2012, banning all fishing in the park.
Review By: 0 8 / 2 0 1 2
Distribution: Superintendent, Administrative Officer, Chief RM &VP, Chief Natural
Resource Science, Marine Biologist, Volunteer Coordinator, TPERP
Coordinator, Tidepool Committee Chairperson
File Name: T i d e p o o l Handling_SOP.doc (NRS U Drive)
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Stranded and/or Dead Marine Mammal Worksheet
Initial Report
ACTION ITEMS
1.

Do not touch the animal! Keep visitors away from the animal. Cordon off the area around the animal
with explanatory signs, and if possible, a uniformed person. Live animals should not be approached
within 50-100 feet if possible. Use binoculars to observe the individual if necessary.

2.

Observe the situation first hand. Do not use uncorroborated information from others.

3.

Call someone from the Natural Resource Science Division and notify LE or Dispatch to get assistance
with crowd control. Contact Public Information Officer if any type of media is involved.

4.

The Natural Resource staff will notify NOAA and the National Marine Fisheries Service.

Dead or Alive?
Dead

Alive/Not Sure

Whale/dolphin or seal/sea lion?

Whale/dolphin or seal/sea lion?

Whale/dolphin

Seal/sea lion

ACTION ITEMS

ACTION ITEMS

1. Call the National
Marine Fisheries
Service (NOAA) in La
Jolla at 858-546-7162.
They will likely come
and remove it for
study.

1. Look for tags or
external evidence of
human related activity.

2. Large dead whales
that NMFS does not
remove should be left
in place to naturally
return to the ocean.
Visitors should be
kept from touching the
carcass.

2. Call the National
Marine Fisheries
Service (NOAA) in La
Jolla at 858-546-7162.
They will probably
come to the site only if
it is tagged or has
evidence of human
interaction.

Whale/dolphin

Seal/sea lion

ACTION ITEMS

SEE BACK OF SHEET
FOR CONTINUATION

1. For any stranded or
entangled whale or
dolphin, call SeaWorld
at 1-800-541-7325

3. If NMFS does not
come and the animal
is in a location where
it is likely to wash
away on the next tide,
do not disturb it. If
not, move it to a
location where it will
be naturally returned
to the ocean.*

*Someone from the NRMAS Division, if available, should move the animal. Other staff should only move the animal if
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you are sure it is dead; bites from live pinnipeds can transmit diseases to humans. Use rubber or latex gloves
when moving the animal and be sure not to get any animal material on clothing.

Continued Stranded and/or Dead Marine Mammal Worksheet
Beached live seal or sea lion
(see other side of sheet)
Determine if it is sick:
Is it lethargic?
Does it look injured?
Is it entangled?
Is there evidence of blood, cuts, or bites?
Other evidence of health problems?

Yes to any
ACTION ITEMS

Not Sure
ACTION ITEMS

1. Continue to keep
visitors away and not
touch the animal.

1. Without touching
animal, determine
possible symptoms.

2. Call SeaWorld at 1800-541-7325. They
will likely pick up the
animal or advise next
step.

2. Call SeaWorld at 1800-541-7325.
Describe symptoms
and ask for advice.

Remember: Sick or otherwise distressed animals
are more likely to bite people, even well-meaning
people. Pinnipeds can transmit diseases to
humans through bites. Keep your distance from
the animal and seek medical attention if bitten.

No to all
Determine if it is abandoned:
Has it been in the park for more than 24 hours?

Yes

No

ACTION ITEMS

ACTION ITEMS

1. Continue to keep
visitors away and do
not harass the
animal.

1. Continue to keep
visitors away and do
not harass the animal.

2. Call SeaWorld at 1800-541-7325 and
describe situation.
They will likely pick
up the animal or
advise next step.

Additional Helpful Information

2. Monitor its condition at
least twice per day.
After 24 hours, start at
beginning of flow chart.
3. If it is not sick or
abandoned, leave it
alone. No need to fill
out form 89-864

--All marine mammals are protected by the Marine Mammal Protection Act. The National Marine
Fisheries Service (NMFS, NOAA) is the agency that administers the MMPA, which stipulates a
broad definition of “harassment”. There is an exemption for other federal agencies to dispose of
occasional dead pinniped carcasses, but a strandings form must be completed and given to the
NRMAS division to be mailed to NMFS (as per Joe Cordaro, NMFS).
--For sea turtles, follow the above instructions for whales and dolphins. For injured or dead
pelicans, call SeaWorld at 1-800-541-7325. For injured terrestrial wildlife, call Project Wildlife at
619-225-9453.
--Other useful numbers:
Keith Lombardo (CABR Natural Resources Chief): (619) 557-5450 x4582
Bonnie Phillips (CABR Park Ranger-TPERP): (619) 557-5450 x4586
Stephanie Root (CABR Wildlife Biologist): (619) 557-5450 x4583
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Explanation of Policy Regarding Sick or Injured Birds at
Cabrillo
March 14, 2012
TPERP Volunteers,
It's time for a good reminder about our wildlife policy when it comes to
injured and/or sick animals - specifically birds.
The National Park Service policy and ours here at Cabrillo National
Monument is to let nature take its course. This means if you encounter a
sick, or injured animal, it's necessary to report it to NPS staff, but you
should not attempt to rescue, or aid the animal for the following reasons:
1. Your safety would be in jeopardy. Any animal, including birds, can
be dangerous, especially those that are in distress. Cormorants,
Pelicans, etc., are much stronger than you think and have been known
to attack when handled. It's not worth losing an eye over. This
lesson is best not learned the hard way!
2. The animal may be able to help itself. Once humans intervene, we can
sometimes make the situation worse for the animal. The animal may
panic and become stressed, wasting valuable energy in the struggle
and not save enough to help itself. Also, you may not be trained to
do this properly and could cause the animal additional harm.
Shorebirds and seabirds flee to the ocean for safety and can often
recover from injuries. Moving them away from the water often makes
it harder for them.
3. We don't want to give visitors the impression that it's okay for them
individually to intervene in nature and/or that it is a safe thing to
do.
4. Federal Regulation – intervention, particularly when it doesn’t go
smoothly, could be considered harassment of wildlife, which is
against the law. 36 CFR 2.2 “The feeding, touching, teasing,
frightening or intentional disturbing of wildlife nesting, breeding,
or other activities.”
There is an exception when trained Rangers may intervene. That exception
is any obvious sign of human cause - such as fishing wire, hooks, ropes, or
lobster traps that have entangled the animal, to the point that it could
not fly away. Volunteers should report this to staff immediately via the
radio. Be very detailed in your radio communication as to your location
and the nature of the situation. Depending on availability of trained
staff, we may, or may not decide to attempt a rescue. When in doubt we let
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nature take its course. Marine mammal assessments are always left to
SeaWorld animal rescuers.
Here's what we need TPERP's to do to help:
1. Radio immediately to a Ranger re: the situation and your location.
2. Stay away from the animal and advise visitors to stay away from
the animal. A crowd can sometimes inadvertently herd the animal
away from safety. We've seen this happen at Cabrillo.
3. Do your best to be interpreters - if there is no obvious sign of
human cause - let nature take its course. We understand that this
course of action can tug at the heart strings of volunteers,
visitors and staff alike, and that there can be strong pressure
from onlookers to "do something." Life is a cycle and some other
organism will always benefit. Be it a predator or scavenger, there
is an upside for something. Wildlife dies naturally all the time
whether from predators, disease, starvation, bad weather or their
own accidental injuries. The NPS lets these natural processes
proceed unhindered. Explain this to visitors, or wait for Rangers
to arrive to interpret this message.
Bottom line, if the bird can fly or make it to the ocean, there is a good
chance it can survive and we should leave it alone.
We understand and greatly appreciate your love for the rocky intertidal
habitat and the animals that live there. We ask that you follow this
policy to help best protect and preserve the natural habitat. If any of
you feel you are unable to follow this policy please contact us to discuss
it. If anyone would like information about agencies whose mission is to
care for sick and injured animals - we can provide information to you about
those organizations.
Thank you for your hard and caring work.
Benjamin & Bonnie
and the birds

579

What to do if you encounter:
1) An injured bird – DO NOT TOUCH THE BIRD! Please contact dispatch and relate the
incident. What kind of bird is it? What is the nature of its injury, if known? If the
injury is obviously caused by humans (fishing nets, wire, or other) call a Ranger and
relay information. Otherwise, please allow nature to take its course. Please take detailed
notes and pass along to natural resource rangers.
2) A dead bird – DO NOT TOUCH THE BIRD! Call a Ranger. Also, please take notes to
pass along to natural resource rangers.
3) Harassment or feeding of seabirds – Explain why birds should not be harassed or fed.
Please contact a Law Enforcement Ranger or dispatch and report the incident.

When taking notes for natural resource rangers, the following information is helpful:
a) Where was it found – be as specific as possible, zone, rock, etc.?
b) What is the species/type of bird
c) Day/Month/Year and Time of Day
d) Weather conditions
e) Location (as specific as possible)
f) Visual observations (if still alive – behavior, number, sketch, map, etc)
b) If dead, how long has it been deceased (estimate)?
c) What condition was it in (ants, maggots, dried out)?
d) Any noticeable cause – fishing net, wire etc?
Please follow the marine mammal flowchart for stranded or dead marine mammals.
Contact a ranger for any dead, or injured wildlife.
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CABRILLO NATIONAL MONUMENT
Visitor Protection Division
Job Hazard Analysis Worksheet
For: Tidepool Volunteers Working in Rocky Intertidal Habitats

Job Step

Hazard

Safe Behavior/Procedure

•

Working in changing
environment

•

Being caught in intertidal area
by rising tide levels.

•

Check tide levels and time before entering the area. Be extremely
mindful of rising tide levels. Give yourself enough time to exit rocky
intertidal area safely. Wait until work sites are well above water level
and wave threat is passed.

•

Going into the rocky intertidal
environment.

•

Noticeable differences in
temperature from terrestrial
habitats around the park.
Hypothermia.

•

Wear warm, non-cotton layered clothing for warmth. Expect the
intertidal area to be much cooler than the temperatures near the
Entrance Station or the Visitor Center.

•

Walking on or near cliff area
and bluffs.

•

Unstable areas, landslides and
falling rocks, soil erosion.

•

Do not walk or stand on or under cliffs or bluffs. Place footing
carefully when moving to or along edge of cliffs. Leave enough
space from the edge in case you trip or stumble.

•

Being in sun for hours.

•

Sun burn, dehydration, fatigueinduced inattention.

•

Wear sunscreen and broad-rimmed hat. Bring water and snacks with
you. Take breaks when needed.

•

Working in foggy conditions.

•

Loud noises from the fog horn,
decreased visability.

•

Wear ear plugs when fog horn is active. Use extra caution when
moving around. Monitor tide levels carefully.

•

Walking around in the intertidal •

Tripping hazards, injury from
falling, sharp objects. Slipping
on algae-covered rocks.

•

Wear correct footware, i.e. secured to toes and heel with maximum
traction. Pay careful attention to where stepping, walk slowly, allow
both hands to be free. Retractable walking sticks are available in the
VIP shed at the Admin. building.
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Top 20 Tidepool What-Ifs
You’re on duty as a TPERP. What, if anything, would you do if. . .
1. You see someone pocketing a shell
2. A visitor says he saw someone pocketing a shell
3. You get a complaint
4. You see someone throwing rocks
5. You notice someone carrying around a sea star
6. You see someone poking anemones to make them squirt
7. You see ink floating around a sea hare
8. You see a rock turner
9. You encounter a group larger than 10 and ask to see their permit and they don’t have one
10. You see someone scraping limpets off the rocks
11. You see a group of kids coming down the path with their buckets (or sticks, or nets)
12. You see someone smoking while walking around the tidepools
13. You see people swimming in the tidepools
14. You see a kid kicking at gooseneck barnacles
15. You see someone stepping over the ropes into areas that are not designated for walking
16. You see young lovers carving their initials in the rocks
17. You see someone climbing the sides of the cliffs
18. You have a visitor who really, really wants to go into Zone 3
19. Someone asks a question you can’t answer
20. You have a visitor who doesn’t want to leave at closing time
If you are not sure how to answer any of these questions, please ask!
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Tidepool Ecology
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Life Between The Tides
At Cabrillo National Monument on the end of the Point Loma Peninsula
CNM Visitor’s
Center

CNM Tidepools

Meet the Tides
Low at –1.5

High at +7.3
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What is the Intertidal Area?
All the area between when the tide is at its highest and at its lowest
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Where Do You Find Tidepools?

X
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What are Tidepools?
Pools of water left behind amongst the rocks as the tide goes from high
to low
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A constant struggle...where land meets the sea
• Waves

• Air

• Wind

• Predators
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• Competition for food, space, other resources
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Some Adaptations to Deal With the “Struggle”
• Shells • Strong suction • Trap water within
• Use cracks and depressions in the rocks • Camouflage
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Pressures to Survive Lead to Zonation
Land

Sea

Intertidal Zone
Supralittoral Fringe

Midlittoral Zone
Upper

Sublittoral Fringe

Lower

Highest high tide
High Intertidal
Extreme
High Tides
(Splash Zone)
Level
MiddleSea
Intertidal

Lowest low tide
Extreme
Low Tides
Lower
Intertidal

Mussels for example
Upper limit set by:
Desiccation
Lack of food
Competition with limpets and others

Time, Chance and History:
Tend to settle where
other mussels or
goosneck barnacles

Mussel Zone

The Zones
Lower limit set by:
Predation by sea stars and others
Competition with algae and others for space
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Other Factors:
Angle of substrate
Wave action

The Zones

High Intertidal (Splash) Zone

Lower Intertidal Zone

Middle Intertidal Zone

Descending the slopes of Cabrillo National Monument, sandstone cliffs
drop off into the intertidal habitat that characterizes the western shore
of the monument. The intertidal zone is where the land and sea merge.
Here marine algae, surf grass, and animals are submerged during the
high tide and exposed to the sun and wind on the rocky reef during low
tide. This ocean environment supports a tremendous diversity of life.
During low tide visitors can witness residents interacting with each
other and utilizing the algae and surf grass for food and shelter.
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High Intertidal (Splash) Zone
• Splashed during high tide, dry
during low tide
• Highest and most visible
intertidal area
• Rocky ground, very
little algal or plant
life

The Splash Zone, farthest inshore, and the upper tidal zone are mostly
found on the sandstone cliff faces in the tidepools. Calling these zones
home are many small invertebrates such as periwinkle snails, lined
shore crabs, acorn barnacles, isopods, and limpets.
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Some Residents of the Splash Zone

Acorn Barnacles
Balanus glandula/Chthamalus
dalli/Chghamalus fissus

Shore Crabs
Pachygrapsus
crassipes

Owl Limpet
Lottia gigantea

The Middle Periwinkles
Intertidal Zone
• Algal Turf and Mussel Zone

Littorina planaxis
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The Middle Intertidal Zone is
fully submerged during high
tide and fully exposed during
low tide. Tidepool critters
found here have adapted to
these drastic twice-daily
changes. Residents of this
zone include California
mussels, aggregating
anemones, limpets, chitons,
California sea hares, snails, crabs, fishes, lobsters, and octopuses.
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Importance of Turf for Small and Baby Animals
Up to 1.6 million per square meter!
(1mm Scale)

Sea Anemone
Anthopleura sp

Snail
Eulithidium rubrilineata

Sea Urchin
Strongylocentrotus sp.
Volcano Limpet
Fissurella volcano
Baby clams
Species unknown

Baby Mussel
Species Uknown
Baby Sea Snail
Amphithalamus tenuis

Some of the Animals that Live in the Middle Intertidal
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Solitary Anemone
Anthopleura
xanthogrammica

Unicorn Snails
Acanthina spirata

Goose-necked Barnacles
Pollicipes polymerus

Mussels

Mytilus californianus

California Sea Hare
Aplysia californica

The Lower
Sand-Castle Worms
Phragmatopoma californica

• Surf grass area
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Intertidal Zone

• Only occasionally exposed to air

Slippery and Full of Green and Brown
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Feather Boa Kelp
Egregia menziesii

Sea Palms
Eisenia arborea

Surf Grass with Flowers
Phyllospadix torreyi

Surf grass is the only true plant within the Intertidal Zone. All the other
“plants” are algae, commonly referred to as seaweed. Algae are neither
plant nor animal.
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Some Animals that Live in the Lower Intertidal

Kelp Crabs
Taliepus nuttalli
Hopkins’ Rosy Nudibranch
Okenia rosacaea

Giant Keyhole Limpet
Megathura crenulata
Spiny Lobster
Panulirus interruptus

Red Sea Urchin and Purple Sea Urchin
Strongylocentrotus franciscanus
Strongylocentrotus purpuratus

Blue Knobby Sea Stars
Pisaster giganteus
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Lower Intertidal Joins the Subtidal (Kelp Forest)
Past the intertidal zone is the subtidal zone where the tides no longer
expose a rocky reef. This zone is where larger fish, larger sea stars, and
many types of algae, crustaceans, snails and brittle stars live. This is
also where some marine algae grow much larger.

The Point Loma Kelp Forest
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• 1 km x 7-10 km although size varies seasonally and inter-annually

117°13'

117°12'

32°45'

32°40'

Many Lower Intertidal Organisms are also Found in the Kelp
Forest

602

Red Sea Urchin
Strongylocentrotus fransiscanus

Chestnut Cowry
Cypraea spadicea

Kelp and Surf Grass
Peterygophora and Phyllospadix torreyi

Southern Palm Kelp
Pterygophora californica

Getting More Information

Giant kelp
Macrosystis pyrifera

• Good resources to identify critters
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• In the CNM library
- Life Between the Tides
- Seashore of Southern California
- The Beachcomber’s Guide to Seashore Life of California
- Between Pacific Tides
- Intertidal Invertebrates of California

Intertidal Zones vs. CNM Tidepool Management Zones
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Intertidal Zones (Zonation): The natural division of the area between
when the tide is at its highest and at its lowest:

• High Intertidal (Splash)
Zone – dry at low tide;
splashed at high tide
• Middle Intertidal Zone –
Algal turf and mussel area
• Lower Intertidal Zone –
sea grasses area

Land

Sea

Intertidal Zone
Supralittoral Fringe

Midlittoral Zone
Upper

Sublittoral Fringe

Lower

High
Extreme High
Tides
Middle
Sea Level
Extreme Low Tides

Lower

Tidepool Management Zones: CNM created tidepool boundary areas
around the tip of the Point Loma Peninsula into:
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• Zone 1 – directly at the end of the tidepool path from Parking Lot 1;
most visited, most area uncovered at higher tides
• Zone 2 – starts approximately at south end of Zone 1 bay and ends at
the Coast Guard boundary; only uncovered during low tides
• Zone 3: closed to public; extends around entire tip of peninsula; used
as a control area for research; one of the TPERP’s prime missions is to
protect Zone 3
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Example of Zonation in CNM Tidepools - One Rock in Two
Intertidal Zones
East side in
Middle Intertidal

West side in
Lower Intertidal
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Tidepool Protection, Education, and Restoration Program
TPERP
• Established 1996
• Volunteer Presence (TPERP VIPs)

- Educators
- Guides to do what’s right

• Long-term monitoring and research (Data Collection VIPs)
• Closure of Zone 3
What Used To Be…

Wally Potts with black sea bass

Black abalone on Santa Rosa Island, courtesy of Gary Davis
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Human Impact
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More Human Impact
• Trampling
• Rock Flipping
• Ghost Traps and Nets
• Trash
• Pollution
• Disease
• Development
• Water Temperature
• Ocean Acidification
• Climate Change
• Invasive Species

A lobster trap with a snail found in Zone 2 of the
Cabrillo National Monument Tidepools in
December 2010.
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The Importance of Tidepool Zone 3
The effects of human trampling

Zone 3

Zone 1

Tonya Huff, SIO
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How Many Invertebrates Live in the Turf?
Average # in a 10cm X10 cm patch of turf:
Zone 3:

3,208 =

~290,000/m2

Zone 1:

802

~72,500/m2

=

Maximum = ~1,600,000/m2

Tonya Huff, SIO
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Zone 3 Boundary

Cabrillo National Monument Tidepool Zones

Zone 3 Boundary
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Look for the orange Bots
Dots… and the sign that
says:
“Protected
Intertidal Area
Closed for
Recovery and Research
No Entry
Beyond This Point”

Protect Zone 3
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Thank You !
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What Is the Rocky Shore?
The rocky seashore is
an ideal place to
investigate the
mysteries of the sea.
The regular rise and
fall of sea level we call
the tides has created
one of the richest, most
variable environments
in the ocean. The
narrow fringe of land
and sea between the
lowest and highest
tidemarks is called the
intertidal. During low
tide, you can explore
the seafloor; no other
marine habitat is as
accessible. Because of this, the rocky intertidal is the most thoroughly studied, best-known
ocean area.

Wave force

Waves batter the rocky intertidal. During storms, a wave can hit the shore with the force of a
car going 90 miles per hour. To protect themselves from being smashed by waves or torn
from rocks, plants and animals here hold on, lie flat, bend with the waves or hide.
Many intertidal animals hold on tight to avoid
being swept away. Snails and chitons have a
strong, muscular foot. Sea stars have thousands
of tiny tube feet with suction-cup ends. Mussels
anchor themselves by gluing threads to the rocks;
seaweeds have strong, root like holdfasts that
cling to the rocks.
Body shape and structure help plants and animals
survive crashing waves. The Chinese-hat shape
of limpets and barnacles and the flat shape of
chitons and abalone offer little resistance to the
water rushing past. Snails, crabs, barnacles and
mussels have strong shells to protect them.
Flexible anemones bend rather than break; seaweeds, too, are smooth, strong and flexible.
Many animals escape the waves by hiding under plants, among other animals or between and
under rocks. Crabs crawl into rock crevices and small, delicate animals like brittle stars hide
under rocks or in mussel beds and kelp holdfasts.

Air exposure
Text from the Seasearcher’s Handbook Monterey Bay Aquarium
http://www.montereybayaquarium.org/PDF_files/activities/seasearchers/aquarium_ss_rockyshore.pdf
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Air exposure also creates problems for intertidal creatures. Falling tides expose them to
highly variable air temperatures: sometimes hot, sometimes bitter cold.
Plants and animals left out of water must find ways to keep from drying out. To cope, some
snails draw into their shells and seal them with door like operculums; some also secrete a
mucous seal. Mussels close their shells tightly to retain water, and anemones gather in
masses so that less body surface is exposed to the air. Many animals hide under rocks or
seaweeds to avoid drying out.
Seaweed are layered on rocks with upper layers shielding the lower layers so only a few
plants are exposed. Some seaweeds can dry out completely, rehydrating when the tide
returns.
At low tide, creatures submerged in tide pools may face low oxygen levels and widely
fluctuating salinity. On warm days, evaporation raises salt concentrations, on rainy days, salt
concentrations are lowered.

Competition and defense

To survive in the crowded intertidal, plants and animals must compete for s pace. Animals
also need strategies to avid being eaten. While the armor like shells of crabs, barnacles and
snails help protect them from predators, sea urchins and some intertidal fishes have spines.
Other animals here are camouflaged like rocks and seaweeds; they’re practically invisible.
The tidepool sculpin and octopus can change color and pattern to match their surroundings.
And the decorator crab plants a garden of seaweeds, sponges and other sessile (attached)
creatures on its back to escape detection. The same refuges that help protect an animal from
the waves also protect it from predators.

Text from the Seasearcher’s Handbook Monterey Bay Aquarium
http://www.montereybayaquarium.org/PDF_files/activities/seasearchers/aquarium_ss_rockyshore.pdf
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People and the
rocky shore

Intertidal creatures can survive harsh conditions, but not human carelessness. In the past,
people collected animals by the bucketful. Now, strict laws govern the collecting of plants
and animals in the intertidal. If you visit, do your part to preserve the community: turn each
rock back, and leave everything as you find it.

Text from the Seasearcher’s Handbook Monterey Bay Aquarium
http://www.montereybayaquarium.org/PDF_files/activities/seasearchers/aquarium_ss_rockyshore.pdf
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Rocky Intertidal Monitoring – 20 Year Report Synopsis – Official Report In Progress
The following is a synopsis of the rocky intertidal monitoring program from 1990-2010. If
you’re unfamiliar with this program, you may be interested in reading the background. If you
have helped us collect these data, or heard us talk about this program a lot, you may want to skip
to the good stuff below. Results for each organism we count/measure are presented in various
sections.
Background
Cabrillo National Monument (CABR) is a unit of the National Park System located in San
Diego, California on the tip of Point Loma, a peninsula that separates San Diego Bay from the
Pacific Ocean. Although it is a small urban park (160 terrestrial acres), it receives almost one
million visitors every year. In 2011 we recorded around 230,000 visitors visiting the general coastal
area of Cabrillo alone.
The rocky intertidal zone at Cabrillo is beloved by many and unique along the southern California
shoreline. Visitors include all types of citizens, young students, city dwellers, international visitors,
burgeoning marine biologists, old marine biologists at the end of their careers, country folk, etc.
Five bucks will get your car in for the week, and you don’t need SCUBA gear, swimming lessons,
or a boat to explore a rich and diverse marine ecosystem full of exciting organisms not seen
anywhere on land. What makes this stretch of coastline unique is the fact that part of it is kept
almost completely free of human foot traffic. This is very important, because it allows us to see
what a rocky intertidal environment looks like if it is near a city, exposed to general coastal
pollution and all the impacts an urban area might impart, but without the human foot traffic and
consumptive activities (shell collecting, fishing, etc.).
This fact is also of special interest to the National Park Service because we as an agency are charged
with protecting our natural resources, while also providing for their enjoyment by the general
public. Finding the balance between preservation and visitation is no easy task, and in a place like
the rocky intertidal, it is especially difficult. At Cabrillo, we can use this unique setup to see how
we’re doing in working towards our mission.
How do we do this? One way is to set up a long-term monitoring program. Cabrillo did this in 1990.
And we’ve managed to keep it running since then, with only a small gap in 1996. Twice a year we
go out into the intertidal and count all kinds of organisms the same way and in the same place every
time. We chose organisms that seemed like they had a big impact on the other species around them,
were relatively well understood by scientists, were especially sensitive to oil spills, or were
something that people really liked to eat. This type of monitoring has since been established up and
down the west coast at over 100 different sites, including several other National Park units. That’s
really important, because since the methods are conducted the same way everywhere, we can look
for differences between sites or regions and know they are not due to different methods of data
collection.
Before we delve into the results for Cabrillo, there are a couple really important points to get across
to you, dear Cabrillan. First, the fundamental question a monitoring program like ours seeks to
answer is whether something changed over time. Of course, we expect some change to occur
naturally. The big questions are how much are things changing, and are those changes a big deal, or
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not? Second, detecting small changes, say an increase in the barnacle population of 5%, takes a lot
more time, money and expertise than detecting big large swings in population, say a decrease in
50%. As monitoring goes, we’re a shoestring operation. We have an 80% chance of detecting a 50%
change. So the larger the change the more confident we are that we’re seeing something real,
instead of something erroneous, like counting the wrong limpets, or the marine biologist’s shoe in a
photoplot or something. Finally, what this monitoring can’t tell us is why those changes occur. If we
find a big change and we want to know why, we need to direct more focused research at the issue.
Our intertidal monitoring program is just the bellwether, some dude standing on the beach shouting,
“Hey! I think there is something big going on here! You better pay attention!” Fortunately, we can
get a few clues which then help us focus greater research efforts on answering the why part.
For those of you who are unfamiliar with the way the intertidal at Cabrillo is managed, there are
three “zones” along the shoreline. We simply call them Zone 1, Zone 2 and Zone 3. Zone 1 is where
people enter the intertidal, and it gets all the visitors and all the foot traffic. Zone 2 takes a little
more gumption to get to on the part of the casual visitor; a few hundred more yards of walking and
picking your way through some slippery boulders, but that’s all. Somewhere between 10 and 25%
of the visitors who enter Zone 1 make it to Zone 2, further south. Zone 3 is where we turn people
back. Only about 10% of those who make it to Zone 2 venture as far as Zone 3 anyway, so it’s not
too difficult to keep this area people-free. We only go in there to conduct our monitoring, and the
occasional researcher goes in to conduct research of interest.
Many Cabrillans have helped us collect our monitoring data during low tides in the fall and
spring. I’m sure you’re tired of my verbose introduction, so let’s get to the good stuff, eh? What
have we found?
Lottia gigantea a.k.a. giant owl limpets
We use circular plots with a one-meter radius to count and measure giant owl limpets. Our giant
owl limpets have been getting smaller by an average of 5mm per decade in all three zones.
There seems to be both an increase in mortality (death rate) and a decrease in growth rate. We
would need both to explain the shift in size distribution to smaller individuals that we have
observed.
There has been an increase, particularly from 2005 to 2010, in recruitment. That means lots of
small juvenile limpets have arrived and managed to survive. As a result, there are actually more
limpets in our plots now than when we started counting. This may have something to do with
more territory opening up for smaller limpets as the big ones disappear. This isn’t necessarily a
result we can feel good about, as it means we are losing our larger females from the population.
What does this mean? In short, life is getting harder for giant owl limpets, and it’s happening all
over Cabrillo. Why, you may ask? We don’t know. Here is where we come to the limits of our
monitoring program. In order to understand why, we need some more precise and directed
research. What we do know is that it does not appear to be caused by people in the intertidal,
because it’s happening in Zone 3 (where few people go) and Zone 1 (where lots of people go).
It’s also happening very slowly by our standards. It’s not something like poaching, and would not
appear to be predation or another animal chowing down on the limpets. These results suggest a
larger change through the ecosystem, such as climate change or ocean acidification, or some
other combination of factors. We don’t know. This is also a very cool result, in my nerdy
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opinion. Detecting a slow, long-term trend like this is exactly what our program is designed to
do. It is also something a 2-4 year research project, the kind normally conducted by university
researchers, would miss. Finally, the limpets at Cabrillo are still larger than those found
elsewhere in southern California (except the Channel Islands). So the limpet population still
looks very healthy compared to most other places. That is something we should feel good about.

Lottia Size Distributions 1990-1994 v. 2006-2010
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Figure 1. In this figure, the line on the left is the size distribution of owl limpets measured
between 2006 and 2010. The line on the right is owl limpets measured from 1990-1994. The xaxis is size and the y-axis is a measure of how many limpets were measured at each size.
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CABR Lottia Size Distributions 1990-2010
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Figure 2. Heat map of Lottia gigantea size distributions from 1990-2010. The redder the color of
each cell, the greater the abundance of L. gigantea in that size class and season. Pulses of
recruitment are especially noticeable around 2000 and since 2005.
Mytilus spp. a.k.a. mussels
Let’s talk mussels. We count mussels in photoplots. We take a photo of a rectangular plot on the
rocks. The plots are marked by bolts, so we know we’re in the same spot each time. Then in the
office, we throw 100 dots over the picture using Photoshop, and count everything under the dots.
Our mussels are kinda messed up. And it’s very peculiar. The mussel results are the most
enigmatic of all the data we have collected at Cabrillo.
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When we began monitoring back in 1990 it appears that our mussels were in the midst of a crash.
There were more mussels in Zone 2 and 3 than in Zone 1, but all of them took a nosedive for
about four years. Then around 1994 and 1995 the mussels, in Zone 1 only, got more abundant,
then leveled off around 1998. Such locally constrained increases (Zones 2 and 3 are only a few
hundred yards away) seems odd for this species. Also around 1998, all three zones began very
slowly increasing. After 1998, the mussels in all three zones behave similarly, very slowly
increasing. It looks different in a graph because there are more of them in Zone 1 than in Zone 2
or 3. But they are all basically slowly increasing. These kinds of mussels used to be very
abundant at Cabrillo. We’ve got pictures form the 1960s to prove it. And when they recruit, they
often do so in great abundance, smothering everything in the mid intertidal. We should be seeing
close to 100% cover in several places from time to time, if our mussels were healthy. Our
mussels are big and geriatric, and few and far between, even in Zone 1. Something is not right
with our mussels. Our observations suggest that this is indicative of all of San Diego county and
perhaps southern California in general. There are no mussels further north on Point Loma. And
few to no mussels between Cabrillo and Scripps, in La Jolla. Still, we can’t get over how peculiar
the local results between Zones 1 and Zones 2 and 3 are. Dr. Bonnie Becker, a previous marine
biologist at Cabrillo, spent her entire Ph.D. thesis trying to figure out what the heck was going on
with mussels at Cabrillo, and basically eliminated a whole bunch of possibilities, but was never
able to really pin down what the cause was. She essentially concluded that the mussels at
Cabrillo were not getting enough food at various points in their life cycle. Or, they weren’t
recruiting, perhaps never even reaching Cabrillo as larvae, which is critical for new mussels to
colonize. Or a combination of the two. More research is needed. We just haven’t found the
money to do it.
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Mytilus californianus in Mussel Plots

80

% of Points Occupied

60

40

20

0

1990

Zone 1 M1
Zone 1 M2
Zone 1 M3
Zone 1 M4
Zone 1 M5

1995

2000

Year
Zone 2 M1
Zone 2 M2
Zone 2 M3
Zone 2 M4
Zone 2 M5

2005

2010

Zone 3 M1
Zone 3 M2
Zone 3 M3
Zone 3 M4
Zone 3 M5

Figure 3. Mytilus spp. abundance in each Mussel plot within each zone. Symbols represent
actual values.
Chthamalus spp./Balanus sp. a.k.a. acorn barnacles &
Tetraclita rubescens a.k.a. thatched barnacles
In case you’re wondering, the Ch in Chthamalus is silent. Start with the th. There are several
species of barnacles all monitored in the same photoplots. They are all of the same general runof-the-mill barnacle appearance. We monitor them the same way we monitor the mussels.
These species of barnacles increased and decreased a lot over the 20 years from 1990-2010. In
fact, they’re kind of all over the place without any real strong obvious trends. This suggests that
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there haven’t been any large changes influencing our barnacles, and what we have been seeing is
a normal amount of background variation. This also jives with what has been reported in the
scientific literature. That’s a good thing. If we do see large changes, we’ll have a solid baseline
to compare them to.
The barnacles aren’t completely without trends, however. There are slightly more of them in
Zone 3 than in Zone 1. It’s not clear whether this is directly related to people trampling them, or
something else. For example, people scare away birds. If the birds eat snails that eat barnacles,
then there should be more barnacle predators in Zone 1, and therefore fewer barnacles. We
simply don’t know. Again, we’re at the limits of our monitoring program. Regardless, it’s not
something we’re concerned about.
Another almost interesting trend is that acorn barnacles tend to increase or decrease in opposition
to thatched barnacles. For example, acorn barnacles increased in the 1990s, and thatched
barnacles decreased. Since the early 2000s, the opposite has been true. Now, we’re measuring
these barnacles in the same plots, so it is possible they are competing with each other for space.
When one does well, the other doesn’t. That’s one hypothesis, anyway.
Regardless, there isn’t enough going on with barnacles to get us all hot and bothered like with
owl limpets or mussels. I’m not even going to include a graph. These barnacles are just doing
their thing, hanging out in the intertidal feeling groovy, content in the fact that each of them has
the largest schlong, proportionately, in the animal kingdom. Which basically means they rule the
entire planet when it comes to penis size. How would you like to hang your hat on those laurels,
eh? One thing to consider, though, is that they are hermaphrodites. So everyone’s got one. And it
won’t save you if you get stepped on by a visitor.
Pollicipes polymerus a.k.a. gooseneck barnacles a.k.a. goose barnacles
If there is an organism we have been monitoring that is even more ho-hum than our acorn and
thatched barnacles, it would be the gooseneck barnacles. These are the kind of barnacles on
stalks. We also count them using photoplots. Sometimes they increase, sometimes they decrease.
They were more abundant in Zone 2 for a while, and then they were less abundant in Zone 2 for
a while. Now all the zones are pretty similar. And none of them changed very much. One thing
we did notice is that the clumps of gooseneck barnacles grow in pretty much the same place all
the time. Even when they disappear entirely for a year or two, they return in the same spot.
Of interest is that traditionally along the west coast gooseneck barnacles are closely associated
with mussels. We typically see them mashed together. Instead, at Cabrillo, the gooseneck
barnacles in the upper intertidal are by themselves. We know mussels used to cohabitate with
them. What changed that made the mussels go away but the goosenecks stay? Who knows? But
it did.
Like the acorn and thatched barnacles, the gooseneck barnacles appear to be doing their thing
going through a generally natural level of variation over time and space. They make for boring
graphs, but happy resource managers.
Silvetia compressa a.k.a. rockweed
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Rockweed is that dark green ropey seaweed you see all over the rocks in the middle intertidal.
We monitor it using photoplots, just like mussels and barnacles. Rockweed appears to have
decreased in the park after about 2005. It is also less abundant in Zone 1 than in Zones 2 or 3.
This latter observation suggests visitors may be having an impact, and indeed rockweed often
grows on the tops of low boulders where people step. And that is where a lot of our photoplots
are. But the fact that it decreased in all three zones also suggests that there may be something
else going on, too. Tiffany Yap, a grad student at UCLA, analyzed all the intertidal monitoring
data from California and found that Silvetia compressa is declining significantly in central
California, and less so in southern California. Why? Again, this is where we come up to the limit
of our monitoring efforts. We don’t know.
But here is something else interesting about our rockweed; starting in 1999 it increased in
barnacle plots in Zones 2 and 3. And starting in 2001 it really took off in mussel plots in Zone 3.
So it has definitely increased in other parts of the intertidal. We checked to see if it could be
changing its vertical distribution (how high in the intertidal it’s growing) but didn’t find anything
special. Rockweed grows slowly, and it doesn’t recruit very often. It could simply have taken
advantage of space mussels and barnacles vacated (when they died) and then held on since then.
Although we’re not terribly concerned at this point, the overall trend of rockweed is something
Cabrillo needs to keep an eye on. If trampling in places like Zone 1 proves to be too much for
Silvetia to handle, then trample free areas like Zone 3 become really important for maintaining
the population, or restoration, if necessary.
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Silvetia in Mussel Plots
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Figure 4. Silvetia declined a bit overall in plots targeting Silvetia at Cabrillo. However, in this
graph it’s evident that Silvetia took off in mussel photoplots in Zone 3 around 2001.
Red Algal Turf a.k.a. . . . um . . . just turf
The algal turf at Cabrillo is made of up of small fleshy red algae and some coralline algae, all
mixed together into a carpet-like matrix that is home to hundreds of tiny species, and billions of
individual organisms at Cabrillo. It’s the nice fuzzy algae that many people like to walk on. In
our monitoring program we use transects to keep track of it. We stretch the transects out between
permanent bolts and count what’s underneath the tape every 10 cm for 10 meters, which equals
100 points. This red algal turf doesn’t occur very much to the north of Cabrillo. It seems to be a
more subtropical and tropical kind of habitat.
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Since we began monitoring, it appears that red algal turf remained steady, or perhaps even
decreased a little bit until 2002. That is when we started keeping track of fleshy red algae and
articulated corallines separately. The articular corallines have been steady or increased slightly in
the different zones. The fleshy red algae have been steady or decreased slightly. But there have
not been any big changes . . . in cover, which is how we measure the turf.
However, we may not be doing this in an informative way (it’s kind of hard to change now).
Since turf is highly susceptible to trampling, it might be thickness that we should be measuring,
rather than cover. It takes a lot of trampling to remove it completely, but not too much to make it
a lot thinner. Dr. Tonya Huff, formerly a graduate student at Scripps, found that there were very
big differences in the thickness of the turf, and its constituent organisms, between Zone 1 and
Zone 3. This is something the park needs to be mindful of. Trampling by visitors, something
that’s very hard to avoid, is definitely one of the greater impacts to the rocky intertidal at
Cabrillo.
Phyllospadix torreyi/scouleri a.k.a. surfgrass
&
Egregia menziesii a.k.a. feather boa kelp
We also measure surfgrass and boa kelp in transects, just like the turf. They grow a bit lower in
the intertidal than the turf but in pretty much the same place as each other. In the early 1990s boa
kelp declined to near zero in our transects, and surfgrass increased. It’s important to note that
there was boa kelp in other parts of the park. Around 2000 boa kelp started coming back in Zone
1, followed by Zones 2 and 3 starting in 2005, but notably in 2009 and 2010. Why this happened,
of course, isn’t clear. Certainly surfgrass has remained dominant for the entire length of our
monitoring program at Cabrillo. It is doing very well. Boa kelp was down for most of the 20
years of data we’re talking about here, but it did come back the last few years across the whole
park. Cursory observations since 2010 (data is still being analyzed) suggest this trend continued,
at least until 2012. Boa kelp is influenced greatly by nutrients and upwelling and is highly
susceptible to disturbance by waves. It is also possible that boa kelp, which grows very fast and
somewhat annually, simply moved around in patches within the intertidal. Regardless, the
dynamics of boa kelp would appear to be driven by something other than visitor impacts.

628

Figure 5. Phyllospadix sp. in surfgrass (G) and kelp (K) transects. The red and green transects
targeted grass and kelp respectfully, initially. But there are good reasons to consider them the
same kind of transect. This graph shows that surfgrass has remained relatively steady for 20
years.

629

Figure 6. Egregia menziesii in surfgrass (G) and kelp (K) transects. This graph shows that feather
boa kelp declined in the 1990s, and did not come back much until the later 2000s.
Pisaster ochraceus a.k.a. ochre sea stars
&
Haliotis cracehrodii a.k.a. black abalone
Abalone and sea stars are among the more charismatic organisms in the intertidal, and are two
that many visitors, volunteers and park staff most want to see when they head out into the
intertidal. The results of our monitoring are relatively straightforward and simple . . . there aren’t
any. We haven’t found a single one in the 20 years we’ve been looking. Okay, we did find a
single one. One ochre sea star back in 1994. But that’s it. We look for these organisms using a
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timed search. Someone searches for them right at low tide for 30 minutes in each zone. This is a
method that is used when an organism becomes so uncommon at a site that setting up a spatial
plot, like a photoplot or a transect, is impractical because there are so few individuals they are
unlikely to occur within any one plot.
Black abalone were once abundant at Cabrillo, but went missing before we began keeping track
in 1990. Basically people ate too many of them, and then they contracted a disease called
withering foot syndrome that killed off almost all the rest. We have, on rare occasion, noticed a
green abalone hanging around. We generally don’t brag about it because there are so few that
they are in dire need of anonymity. The other species are also all rare in southern California, and
in any case, don’t live in the intertidal. There are some pink, red, green and threaded abalone
hanging out in the Point Loma kelp forest, but don’t let anyone tell you they’re doing okay.
They are greatly diminished due to over fishing.
In terms of other sea stars, we used to see a lot more bat stars (Asterina miniata) prior to 1992.
But since then they have been rare at Cabrillo. A few blue knobby sea stars (Pisaster giganteus)
can be found here and there in all three zones, but also in low numbers. Despite the fact that
visitors probably ask where they can see a sea star more than any other organism at Cabrillo,
they continue to be very rare. They are simply no longer a meaningful part of the intertidal
ecosystem in the San Diego area. A few can be found at Scripps, and supposedly in IB, as well.
But in general sea stars (and abalone) are relatively rare throughout the entire county.
As mentioned in the introduction, this information will be included in the final Status and Trends
of the Rocky Intertidal at Cabrillo National Monument 1990-2010, which is in progress. For the
most recent published report: Status and Trends of the Rocky Intertidal at Cabrillo National
Monument 1990-2005, continue reading the next document in this chapter.
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National Park Service
U.S. Department of the Interior
Pacific West Region
Seattle, Washington

Status and Trends of Ecological Health and Human Use of
the Cabrillo National Monument Rocky Intertidal Zone
(1990-2005)
Natural Resource Technical Report NPS/PWR/CABR/NRTR—2006/03

In order to gain information to conserve the tidepool communities unimpaired for
future generations, the National Park Service has been engaged in a monitoring effort
through the Cabrillo Rocky Intertidal Monitoring Program (CRIMP) since 1996.
A summary of results follows, but for more in-depth information please visit:
http://www.nps.gov/cabr/learn/nature/loader.cfm?csModule=security/
getfile&PageID=121524
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Executive Summary
Cabrillo National Monument (CABR), a unit of the National Park Service (NPS) within the city of San
Diego, California, administers approximately 1 mile (1.5 km) of rocky shoreline. Within this area are
among the largest and most diverse rocky intertidal habitats in San Diego County, and arguably the best
protected, publicly accessible tidepools on the southern California mainland. In order to gain information
to conserve these communities unimpaired for future generations, the NPS has been monitoring the
tidepools through the Cabrillo Rocky Intertidal Monitoring Program (CRIMP) since 1990. This report
documents the activities and results of CRIMP from 1990 to 2005.
Thirteen key species or species groups are monitored twice per year as part of CRIMP. Information about
the size distribution (i.e. “size-frequency” data) is collected for owl limpets (Lottia gigantea) in circular
plots. Photographed rectangular quadrats are used to determined percent cover of thatched and acorn
barnacles (Tetraclita rubescens, Balanus glandula/Chthamalus spp.), mussels (Mytilus californianus),
rockweed (Silvetia compressa, formerly Pelvetia fastigiata), and goose barnacles (Pollicipes polymerus).
Point-intercept transects are used to determine the percent cover of red algal turf, surfgrass (Phyllospadix
spp.), boa kelp (Egregia menziesii), Sargassum weed (Sargassum muticum), and anemones (Anthopleura
elegantissima/sola). Presence or absence of two rare species, black abalone (Haliotis cracherodii) and
ochre sea stars (Pisaster ochraceus) is determined using timed searches. Additionally, birds and visitors
are counted during a number of daytime low tides throughout the fall, winter and spring. The study area
has been divided into zones that represent different amounts of human usage: Zone I receives high
visitation, Zone II receives intermediate visitation, and Zone III received the least visitation and has been
closed to visitors since 1996. The study design is repeated in the three zones for maximum comparability.
The results of the first six years of CRIMP, reported in Ecological Conditions and Public Use of the
Cabrillo National Monument Intertidal Zone, 1990-1995 (the “Engle and Davis Report,” Engle and Davis
2000b), indicated that 7 of the 13 key intertidal species monitored had either declined or disappeared from
the park, 5 were considered stable, and 1 had increased. This finding proved to be quite alarming to park
management and led to the enactment of the Tidepool Protection, Education, and Restoration Program
(TPERP) in 1996.
CRIMP has now been sustained for over 15 years, making the associated lengthy dataset unique and
valuable for both management applications and ecological studies. Monitoring occurred consistently in
fall and spring of every year from fall 1990 through spring 2005, except for a missing season in spring
1996 and an extra season in summer 1992, for a total of 31 sampling events. Intertidal monitoring was
conducted by a total of 348 volunteers and staff on 145 sampling days. A total of 1754 photoplots were
scored, 576 transects were read, and 20,621 owl limpets were measured in 565 circular plots. During 833
bird and visitor censuses, 49,095 visitors and 54,762 birds were counted by more than 85 volunteers and
staff.
The purpose of this report is to document the results of the monitoring program through spring 2005.
Monitoring activities are described, deviations from and changes to protocol are listed, and relevant site
and taxonomic information are updated. In 1997, this program was incorporated into the Multi-Agency
Rocky Intertidal Monitoring Network (MARINe), a regional collaborative monitoring effort that includes
23 Federal, State, and local government agencies, universities, and private organizations throughout
California. Many changes have been made to the CRIMP protocol to make it consistent with standardized
MARINe protocols; this report includes documentation of these changes. Raw data, as well as basic
trends and simple comparisons of zones are presented for key species in CRIMP. Since CRIMP is a
monitoring (as opposed to research) program, the results can only be presented as observations of change,
rather than synthesized as documented causes of change. However as often as possible supplemental
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information, such as additional local research or relevant literature of studies done elsewhere, are
presented. Some basic recommendations for further study and future management are also provided.
A summary of the results from this report are listed in the table associated with this Executive Summary.
With an additional ten years of data since the Engle and Davis Report, the current state of the 13 species
was variable and appears to be more complex than originally thought. Four of the species (rockweed,
Sargassum weed, aggregating anemones, acorn barnacles) considered stable, although variable, in the first
five years of CRIMP (as reported in the Engle and Davis Report) were still fairly similar in abundance at
the beginning and end of this study period. The amount of area covered by one of the previouslyconsidered “stable” species (red algal turf) was shown to have declined slightly in this report. Although
the earlier observed trend of one of the species that had declined “moderately” (goose barnacles) appears
to be part of a longer-scale oscillating pattern of increases and decreases, another “moderately” declining
species (owl limpets) has continued to decline in Zones II and III and has experienced large fluctuations
(with a recent increase) in Zone I. Two of the species that had declined more dramatically in the first five
years of monitoring (boa kelp and thatched barnacles) have recently exhibited signs of recovery. A
dramatic expansion of surfgrass, mostly into formerly kelp- and turf-dominated habitats, continued
throughout much of the study period and appears to be stabilizing or reversing. The cover of mussels,
which was reported to have declined dramatically in the Engle and Davis Report, has continued to remain
very low in Zones II and III, but has expanded somewhat in Zone I. As reported from 1990-1995, black
abalone and ochre sea stars continue to absent from the park.
Specific trends of interest are discussed in more detail and reveal complicated dynamics of different key
species. Although owl limpet average size is declining in CABR, a number of additional studies have
demonstrated that individuals of this species are particularly large in the park compared to other areas in
southern California; this has been attributed to the well-enforced limitation of harvesting at CABR.
Additionally, CRIMP data have documented recruitment pulses of owl limpets that occur irregularly in
the fall season; particularly large pulses occurred in fall 1996, fall 1998-2000 and fall 2004 in Zone I.
Mussels experienced a dramatic decline in Zones II and III from 1990 through 1995, and remain at very
low levels in those areas. Possible reasons for this decline were explored in a separate document (Becker
2005). Red algal turf communities, in particular, have been highly impacted by the large amount of
human visitation to the tidepools, while the closure of Zone III has led to a richer and more diverse turf
habitat in that area. Black abalone continue to be absent from CABR, although external studies indicate
that the causes of this disappearance are occurring on a large scale throughout southern California. On the
other hand, the recent return of ochre sea stars to other sites in San Diego and not to CABR indicate a
mixture of regional and local causes for the current lack of ochre sea stars in the park. Additional study of
sea stars, as well as a number of other key species, is recommended in this document.
Regular bird and visitor censuses have elucidated some patterns. Over the past twelve years the number of
visitors to the tidepools has remained fairly stable. Sea birds and shore birds declined throughout the park
from 1990-1995, but abundances have remained fairly stable thereafter; the exception to this pattern is in
Zone III, where shore birds have increased since 1996. The spatial patterns of visitor and bird use have
remained fairly consistent: dramatically more people are found in Zone I than in the other zones, while
birds tend to be found in Zone III. Even with the zone effect removed, there appears to be a strong
negative relationship between birds and people: few birds are found where there are many people while
large numbers of birds are only found in the absence of large crowds.
In sum, through CRIMP and associated lines of evidence, it can be concluded that the management
policies of CABR (enforced ban on collecting and Zone III closure) are having mostly positive, although
somewhat mixed success. For example, some species of snails and limpets are larger within the park
compared to less-protected areas in the region, which can be attributed to the strict enforcement of noharvest rules within the park. The effect of the closure of Zone III in restoring populations is less clear; a
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human exclusion area will improve the health of populations that were directly impacted by human
visitation, with less or no effect on those that were affected by other anthropogenic or natural sources. For
example, red algal turf communities, which are highly impacted by human trampling, appear to be
thriving in Zone III, and bird abundances are higher and increasing in this area. Other species, such as
mussels and owl limpets, have not been successfully recruiting into Zone III for unknown, and potentially
anthropogenic, reasons.
The closure of Zone III has resulted in many benefits, including providing many organisms with an
undisturbed area for recovery from direct human visitation effects while providing for scientific
opportunities to better understand the effects of different types of human use in rocky intertidal habitats.
In contrast, the costs of this closure are relatively small, since access to two-thirds of the tidepools
remains open, public support for the closure is high, and no individuals depend on this area for economic
uses. However, this closure is not a universal panacea; some species do not appear to be positively
affected by this management action. Continued monitoring and research in the area (see table below for
suggested studies and questions) will assist park managers in their goal of conserving these resources,
unimpaired, for the benefit of this and future generations.
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Summary of Results of Cabrillo National Monument Rocky Intertidal Monitoring Program from 1990 through 2005, as
compared to the Engle and Davis Report (2000b), which documented these trends from 1990 to 1995. See text of this report
for more thorough discussion of results. ND=not determined.
Trend 1990-1995

General Trend

Comments/Major Findings
Large recent recruitment events, especially in Zone I
CABR owl limpets much larger than unprotected areas

(Engle and Davis 2000b)

Circular Plots
Owl limpet abundance

Moderate decline

Owl limpet
average size
Number of owl limpets in
smallest size class
Average size of 10 largest
owl limpets

Slight decline

Continue decline II and III,
Highly variable increase in I
Moderate decline

ND

Highly variable increase

Notable recruitment events

ND

Slight decline

Cause remains unknown

Acorn barnacles

Little change

Little change

Thatched barnacles
Mussels

Sharp decline
Sharp decline

Goose barnacles
Rockweed

Moderate decline
Little change

Decline with possible recovery
Sharp decline in II and III,
Increase in I
Large cycles
Little change

Too variable to draw conclusions,
more abundant in Zone III
Cause remains unknown
Cause remains unknown

Red algal turf

Little change

Slight decline

Surfgrass
Boa kelp
Anemones
Sargassum weed

Sharp increase
Sharp decline
Little change
Little change

Increase with stabilization/decline
Decline with stabilization/increase
Little change
Little change

Black Abalone

Absent

Absent

Ochre Sea Stars

Practically Absent

Absent

Birds

Moderate decline

Stable; shorebirds increasing in Zone III

People

Slight decline

Stable since 1992

Photoplots

4

Appears to be larger cyclical pattern
Expanding into other plot types

Transects
Being outcompeted by surfgrass;
Trampling studies stress importance of turf thickness and
microscopic community
Expanded throughout lower intertidal, stabilizing
Replaced by surfgrass, stabilizing
Too rare to draw conclusions.
Too variable to draw conclusions

Timed Searches
None found since 1995. Could be related to disease and
overharvest. Not found in the region.
None found since 1995. Could be related to disease and lack of
food. Found in the region.

Censuses
Generally fewer birds after 1995 than before 1995.
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National Park Service
U.S. Department of the Interior

Natural Resource Stewardship and Science

Rocky Intertidal Visitor Count at Cabrillo
National Monument
Data Summary 2011
Natural Resource Data Series NPS/CABR/NRDS—2013/464

The following information below is an exerpt from this report. To read the report in its
entirety, please go to the following link, or ask park staff to see a hard copy:
https://irma.nps.gov/App/Reference/Profile/2194114

For report highlights continue reading:
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Executive Summary
Due to the sensitive nature of the rocky intertidal marine habitat, it is essential to have an
accurate assessment of the number of visitors to this area in order to make informed management
decisions. Protection efforts to prevent the removal of marine life and habitat by visitors are in
effect, however, negative human impacts go beyond the obvious threats. Damage can be done
simply by people being present and walking on the algal turf and other organisms. These data are
necessary to assess visitor capacity in the preservation of the rocky intertidal and also to ensure a
positive visitor experience.
Visitor count data were collected near the rocky intertidal habitat at Cabrillo National Monument
January 2011 through December 31, 2011. These data were collected using battery operated
TrailMaster game counters on two separate trails in the coastal area of the park. The counters
record an “event” every time an infrared beam is broken by visitors as they walk between the
devices. A staff member downloaded the total number of events every two weeks and also
replaced the batteries at the same time to ensure a continuous count. Calibration methods were
used to increase accuracy in the overall method.
Between January 21, 2011 and December 31, 2011 total visitation for the rocky intertidal and
coastal bluff area of the park is estimated at 214,000 visitors. This estimate is much higher than
any previous estimates recorded for visitation in this section of the park. Prior to these data, the
most recent method concluded an estimated count of 100,000 visitors per year in the rocky
intertidal. It should be noted that these 2011 data include visitation on the coastal bluffs, whereas
data from previous counting methods included only those visitors who were actually in the rocky
intertidal.
These 2011 data show visitation was extremely high during the summer months, despite the lack
of low-tides below 0.7 feet, which is considered the maximum tidal height for successfully
viewing the intertidal life at Cabrillo National Monument. Visitation peaked in the afternoons on
weekends and holidays, with some recorded visitation spikes during tides lower than 0.7 feet.
This indicates a small percentage of local visitors are aware of changing tide levels. Overall,
these data show the majority of visitors do not seem to be aware of the existence of tide charts,
nor are they aware of seasonal changes to daytime tide levels. These data also indicate the
number of visitors entering the park before it opens and after it closes, but neither is of great
concern to resource managers at this time.
These data will be used as a baseline and to assist in developing management strategies to ensure
the preservation of Cabrillo’s intertidal resources for the enjoyment of this and future
generations, as mandated by the National Park Service Mission.
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Results
After the corrections were made, we estimated the number of total visitors for the rocky intertidal
and coastal bluff area of Cabrillo National Monument for the calendar year 2011 was 213,714
visitors (Table 1). There were an estimated total of 86,863 visitors when the tide was less than
2.0 feet and 42,370 when the tide was less than 0.7 feet, which is optimal viewing for this park.
The highest single day of visitation was Friday November 25, 2011 with 1,790 visitors. This was
the day after Thanksgiving (Figure 4 and Table 2). There were a total of 525 visitors in the
coastal area of the park prior to opening hours and 852 after closing hours in 2011. The total
visitation for weekend days (Saturday & Sunday) was 94,681, or 956 people per day. The total
number of visitors for combined weekdays (Monday through Friday) was 119,033, or 481 people
per day (note, this number includes holidays falling on weekdays). The daily total visitor
breakdown in Figure 4 shows the significant spike in visitation on weekends and holidays.
Table 1: Final 2011 total visitor count results after calibration and data correction. Total counts do not
include 19 days of missing data (5.2%).

2011 Total

Daily Average

Daily Max

Total Visitors

213713.7

617.7

1789.8

9am-5pm

211795.4

612.1

1785.9

Before
Opening

525.1

1.5

29.6

After Closing

851.93

2.5

45.4

While Tide
<0.7’

42369.5

279.7

1346.9

While Tide
<2.0’

86863.1

311.3

1524.5

Weekdays

119032.9

481.9

1789.8

Weekend

94680.8

956.4

1558.7

For more information, including additional graphs, photographic documentation, tables of
busiest days/months, tide chart comparison and discussion/conclusions by report authors, please
read the full report by downloading it at the following link, or contact park staff:
https://irma.nps.gov/App/Reference/Profile/2194114
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Imagine Living Happily
Under a Rock…
Imagine you're sitting at home watching T. V.
when all of a sudden; the roof of your house comes
off. A huge hand picks you up
and holds you upside down
while a bunch of huge eyes
stare at you. Huge fingers

poke your eyes and
stomach and pull your
hair and your legs. Even

worse, the air is different and
you can’t breathe. The huge
creature then shakes you and
sticks one of his fingers down
your throat. And like Jack in the story “Jack and
the Beanstalk”, you’re helpless against the Giant.
Finally, the Giant gets bored with you, and he
tosses you aside. You land in the middle of the
street miles and miles away from home. You’re
sore and confused and lost. And a big truck is
about ready to run over you!! What if

someone told you that the Giant wasn’t
actually a bad guy? He didn’t mean to hurt

you. He’s just visiting Earth and saw a creature
that he had never see before. He wanted to check
you out. That’s all. You probably wouldn’t think
he was a good guy anyhow, right? You may, in
fact, be the same Giant! Imagine being a
little shelled creature living happily under a rock in
the tidepools. Imagine some very nice and very
curious child (like you) moved the rock, picked up
the animal and tried to pry open the shell to see
what exactly is inside. Then, when the child was
done looking at the animal, he didn’t put it back
where it belonged but tossed it aside where a large
seagull could easily pounce on the creature. You
just wanted to see the animal up close; instead, you
just made it
into lunch for
some lucky

bird! Probably, that little creature isn’t going to
think you’re so swell, even though you didn’t mean
to hurt him! That little shelled creature needs your
help. There are some animals that may

die simply because someone touched
them.

Imagine how small and soft your body would be to
the Giant. If he just picked you up with his huge
and strong fingers. It might crush you even though
he didn’t mean to! Some of the other animals in
the tidepools are a little more hardy and can be
touched and held. But imagine that all of the
Giant’s friends wanted to see you up close too.
You still can’t breathe and now, over and over,
huge fingers are poking at you. There are

about 100,000 (that’s one hundred
THOUSAND!) people who visit
Cabrillo’s tidepools each year. Imagine if

that many giants touched and poked and tossed
you!! That’s why there are Park Rangers and
Volunteers around the tidepools. They can direct
you to animals that you can safely touch and pick
up. They can tell you all about the creatures you
see, and they can help you remember where you
picked up the creature, so that you can make sure
that you put him back exactly where you found
him! When you visit the tidepools, remember to
treat the animals as carefully as you would like the
Giant to treat you (and ask your family and your
group to be very gentle too!) Ask a Volunteer

or Ranger to help you find the different
animals that can handle being touched
and held. This way, you can help the Rangers
protect the animals so that they’ll be here, happy
and healthy, the next time you visit the tidepools.
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Story by Park Volunteer

Aw, it Won’t Hurt to Take Just One....
by Michael Burk
The determined child was meticulous as she
extracted the desperate animal from the hiding
place where she had cornered it. It was
powerless to escape her grasp now. She
purposely held it so that it couldn’t breathe,
beamed with pride and delight at her
accomplishment, and then handed the terrified
little creature to her younger brother. He
smiled broadly at it for a few seconds then,
again making sure it couldn’t breathe and
would soon be dead, secured it for the trip
back home.

Unfortunately, a situation like that is the
exception. So, what are the children actually

Demented children? Quite the opposite – they
were curious, intelligent, well-meaning
offspring of equally well-intentioned parents
who observed and encouraged their actions. It
happens all the time, especially on weekends
at low tide.
Just another tidepool murder – just one less
fascinating sea animal no longer there for
others to discover and enjoy.

learning? How to inadvertently kill marine
animals for sport, while destroying the very
tidepool environment they enjoy so much.

Tidepools are the shallow, usually rocky areas
along our coastline that become exposed for a
few hours during low tide. These areas contain
a fascinating variety of sea creatures and
plants – crabs, fish, sea urchins, chitons,
sculpins, starfish (like the “victim” in the
opening scenario) spiny lobsters, abalone,
mussels, sea hares, deadman’s fingers, giant
kelp bulbs and more. Tidepools are the marine
equivalent of a “petting zoo,” except that here
the unfortunate inhabitants are too often taken
home to die.

This is unintentional, of course, and that’s the
sad part. The majority of the tidepool visitors
have no conception of the fragile nature of the
environment they enjoy and of the destruction
they inadvertently wreak because of their lack
of information.

Yet the tidepools are terrific places to take
children for fun, educational family outings.
Low tide can create “Sesame Street” right on
the beach, where parents have the opportunity
to introduce their children to the ocean and
teach them responsibility and respect for life,
while simultaneously having a great time.

For example, the look on a child’s face as it
turns over a rock to reveal a bat star or a
shimmering abalone shell is priceless. But –
remember the rock? If it isn’t returned to its
original position, the other creatures living
under it are doomed; exposure to the drying
air or the sunlight can be lethal (which is why
they were under the rock in the first place).
The irony is that most tidepool visitors will,
eagerly and meticulously, exercise appropriate
care with both the creatures they discover and
the tidepool habitat if they’re made aware of
what to do. Simply replacing overturned rocks
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and gently replacing sea creatures after
examining them would vastly ameliorate the
amount of damage many tidepool visitors
cause.
At Cabrillo National Monument tidepools on
Point Loma, a brochure is available at the
entrance to the path leading to the beach. It
briefly describes some of the tidepool
creatures and explains how to do the least
amount of damage; again, replacing
overturned rocks and not collecting the
animals, but returning them to the water for
others to discover. (Note: The brochures have
been discontinued and replaced by permanent
information panels.) It’s an effective
approach but needs to be expanded to tidepool
areas along the entire coast – especially at
state beaches.
Yet perhaps the children themselves could be
taught about tidepool conservation – and
would subsequently teach mom and dad
(something kids revel in when given the
chance). Because children can be reached en
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masse through the schools, why not have, as
part of the state curriculum, a requirement for
marine conservation instruction?
As things stand now, the condition of our
tidepools is teaching adults and children alike
the result of “just one” reasoning. A tidepool
trip to Mexico reveals purple sea urchins so
thick they seem to have been sprayed on the
rocks and starfish in almost every small pool.
Our tidepools could be similar to this, save for
those “collectors” who rationalize their dusty
collection of dead animals by saying “Aw, it
won’t hurt to take just one.”
Of course, that’s what many of the other
thousands of tidepool visitors said about the
tiny sea creature they collected.
Just another tidepool murder. And, then there
were none. . .
THIS ARTICLE APPEARED IN THE SAN DIEGO
UNION-TRIBUNE IN 1987

I’m Sorry I Took Some Rocks
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TIDEPOOL MANNERS
Please DO…
View the tidepool movie in the visitor’s center
Check the kiosk at the start of the path to the tidepools
Follow the path to the tidepools and exit the same way; there is no exit at
the south end of the tidepool area (across the beach)
Stay on the trails, we are trying to rehabilitate our native plants
Ask questions of the rangers and volunteers
Know when the tide is coming in, some areas fill in faster than others, notice
the difference between high tide and low tide
Explore slowly and gently, you will see more
Walk gently between the rocks; they are slippery and full of plant and animal
life
Leave animals, rocks, and shells as you find them
Touch the animals as gently as you would touch your own eyeball and always
make sure your hands are wet
Briefly examine the hermit crabs, but return them quickly to exactly where
you found them
Kindly pick-up after yourself and collect any trash left by others
Keep dogs on a 6’ leash at all times
Respect the animals. You are visiting a fragile, living library – it is their
home
Enjoy our tidepools and come back again, check a tide calendar for when the
next low tide will be and come an hour or so before
Leave at closing time
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TIDEPOOL MANNERS
Please DON’T…
Go into the closed zone in the far south of the area – look for the sign up on
the cliff. This area is vitally important for research and sustaining the
tidepools
Take any plant, shell, animal or other natural resource from the area; taking
them home with you is illegal, it will kill the animals, it will deprive other
animals from using empty shells for protection, and it will deprive the next
visitor from seeing them
Pick up the animals
Poke the anemones, it hurts them when you stick your finger down their
throats
Remove, pry, or jiggle any animal or plant attached to a rock or other
surface
Move animals from one tidepool to another; where you find them is their
home
Handle, touch, or poke at an octopus or brittle stars as they are easily
stressed and become easy prey
Use a bucket, stick, or net to explore; use only eyes and gentle fingers
Turn over rocks; you will be disturbing the home of the creatures who
depend on that rock for safety
Swim, jump, or run in the tidepools, it hurts the animals and could hurt you
Use or leave tobacco products on trails or in the tidepool area
Climb on the cliffs or rock faces, they are unstable and are likely to break
off taking you with them
Throw rocks; even little ones can grind up the plants and animals in a tidepool
when the waves crash over them and some have animals living on them that
you can’t see
Feed the birds or other animals
LITTER
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Changing Tides
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High Tide +7.3
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High Tide +7.3
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CNM Approximate Zero Tide Line

High/Splash
Low
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Middle

High Tide

Low Tide
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What Causes Tides?
n Basically,

a combination of
gravity and motion among the
Earth, Moon & Sun.
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Part I: “Simple” answer
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Part II: “Difficult” answer

http://co-ops.nos.noaa.gov
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Gravitational Forces

Fig 9.2, pg 279
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Centripetal Forces

Fig 9.1, pg 278
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Spring and Neap Tides
Spring Tide
Sun, Moon and
Earth aligned
(Maximum tidal
range)
Neap Tide
Sun and Moon are
at right angles
(Small tidal range)
Fig 9.9, pg 283
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Lunar Tidal Bulges
• Resultant forces
push seawater
into two bulges
• Opposite sides of
Earth
• One bulge faces
Moon
• Other bulge on
opposite side of
Earth
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Fig 9.6, pg. 281

What you need to know:
Mixed Semidiurnal Tides
n
n

2 highs/2 lows per day
Unequal height (Mixed)
n

n

n

What does 0 mean?

Best daytime lows in the
winter (in SoCal)
Local geography and
meteorology can greatly
alter predictions
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Advice for Visitors:
n

n

n

n
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Daytime low tides from
October through April.
Check a tide calendar.
Plan to visit 2 hours before
the low tide to maximize
time.
Water slowly starts coming
up after the peak low tide.
Plan your next trip!

Bay of Fundy
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Bay of Fundy

High Tide

665

Low Tide

Tides and Water Levels
What are Tides?

As the tides rise and fall, they create flood and ebb currents.
Tides are one of the most reliable phenomena in the world. As the sun rises in the east
and the stars come out at night, we are confident that the ocean waters will regularly rise
and fall along our shores. The following pages describe the tremendous forces that cause
the world’s tides, and why it is important for us to understand how they work.
Basically, tides are very long-period waves that move through the oceans in response to
the forces exerted by the moon and sun. Tides originate in the oceans and progress
toward the coastlines where they appear as the regular rise and fall of the sea surface.
When the highest part, or crest of the wave reaches a particular location, high tide occurs;
low tide corresponds to the lowest part of the wave, or its trough. The difference in height
between the high tide and the low tide is called the tidal range.
A horizontal movement of water often accompanies the rising and falling of the tide.
This is called the tidal current. The incoming tide along the coast and into the bays and
estuaries is called a flood current; the outgoing tide is called an ebb current. The strongest
flood and ebb currents usually occur before or near the time of the high and low tides.
The weakest currents occur between the flood and ebb currents and are called slack tides.
In the open ocean tidal currents are relatively weak. Near estuary entrances, narrow
straits and inlets, the speed of tidal currents can reach up to several kilometers per hour
(Ross, D.A., 1995).

What Causes Tides?
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The relationship between the masses of the Earth, moon and sun and their distances to
each other play critical roles in affecting tides.
Gravity is one major force that creates tides. In 1687, Sir Isaac Newton explained that
ocean tides result from the gravitational attraction of the sun and moon on the oceans of
the earth (Sumich, J.L., 1996).
Newton’s law of universal gravitation states that the gravitational attraction between two
bodies is directly proportional to their masses, and inversely proportional to the square of
the distance between the bodies (Sumich, J.L., 1996; Thurman, H.V., 1994). Therefore,
the greater the mass of the objects and the closer they are to each other, the greater the
gravitational attraction between them (Ross, D.A. 1995).
Tidal forces are based on the gravitational attractive force. With regard to tidal forces on
the Earth, the distance between two objects usually is more critical than their masses.
Tidal generating forces vary inversely as the cube of the distance from the tide generating
object. Gravitational attractive forces only vary inversely to the square of the distance
between the objects (Thurman, H.V., 1994). The effect of distance on tidal forces is seen
in the relationship between the sun, the moon, and the Earth’s waters.
Our sun is 27 million times larger than our moon. Based on its mass, the sun's
gravitational attraction to the Earth is more than 177 times greater than that of the moon
to the Earth. If tidal forces were based solely on comparative masses, the sun should have
a tide-generating force that is 27 million times greater than that of the moon. However,
the sun is 390 times further from the Earth than is the moon. Thus, its tide-generating
force is reduced by 3903, or about 59 million times less than the moon. Because of these
conditions, the sun’s tide-generating force is about half that of the moon (Thurman, H.V.,
1994).

Gravity, Inertia, and the Two Bulges
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Two tidal bulges are created on opposite sides of the Earth due to the moon's
gravitational force and inertias counterbalance.
Gravity is a major force responsible for creating tides. Inertia, acts to counterbalance
gravity. It is the tendency of moving objects to continue moving in a straight line.
Together, gravity and inertia are responsible for the creation of two major tidal bulges on
the Earth (Ross, D.A., 1995).
The gravitational attraction between the Earth and the moon is strongest on the side of
the Earth that happens to be facing the moon, simply because it is closer. This attraction
causes the water on this “near side” of Earth to be pulled toward the moon. As
gravitational force acts to draw the water closer to the moon, inertia attempts to keep the
water in place. But the gravitational force exceeds it and the water is pulled toward the
moon, causing a “bulge” of water on the near side toward the moon (Ross, D.A., 1995).
On the opposite side of the Earth, or the “far side,” the gravitational attraction of the
moon is less because it is farther away. Here, inertia exceeds the gravitational force, and
the water tries to keep going in a straight line, moving away from the Earth, also forming
a bulge (Ross, D.A., 1995).
In this way the combination of gravity and inertia create two bulges of water. One forms
where the Earth and moon are closest, and the other forms where they are furthest apart.
Over the rest of the globe gravity and inertia are in relative balance. Because water is
fluid, the two bulges stay aligned with the moon as the Earth rotates (Ross, D.A., 1995).
The sun also plays a major role, affecting the size and position of the two tidal bulges.
The interaction of the forces generated by the moon and the sun can be quite complex. As
this is an introduction to the subject of tides and water levels we will focus most of our
attention on the effects of the stronger celestial influence, the moon.
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Changing Angles and Changing Tides

The Earth’s tidal bulges track, or follow, the position of the moon and to a lesser extent,
the sun. As these two celestial bodies increase and decrease their angles to the Earth, so
do the tidal bulges.
As we’ve just seen, the Earth's two tidal bulges are aligned with the positions of the
moon and the sun. Over time, the positions of these celestial bodies change relative to the
Earth’s equator. The changes in their relative positions have a direct effect on daily tidal
heights and tidal current intensity.
As the moon revolves around the Earth, its angle increases and decreases in relation to
the equator. This is known as its declination. The two tidal bulges track the changes in
lunar declination, also increasing or decreasing their angles to the equator. Similarly, the
sun’s relative position to the equator changes over the course of a year as the Earth
rotates around it. The sun’s declination affects the seasons as well as the tides. During the
vernal and autumnal equinoxes—March 21 and September 23, respectively—the sun is at
its minimum declination because it is positioned directly above the equator. On June 21
and December 22—the summer and winter solstices, respectively—the sun is at its
maximum declination, i.e., its largest angle to the equator (Sumich, J.L., 1996).
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Frequency of Tides - The Lunar Day

Unlike a 24-hour solar day, a lunar day lasts 24 hours and 50 minutes. This occurs
because the moon revolves around the Earth in the same direction that the Earth rotates
around its axis.
Most coastal areas, with some exceptions, experience two high tides and two low tides
every lunar day (Ross, D.A., 1995). Almost everyone is familiar with the concept of a 24hour solar day, which is the time that it takes for a specific site on the Earth to rotate from
an exact point under the sun to the same point under the sun. Similarly, a lunar day is the
time it takes for a specific site on the Earth to rotate from an exact point under the moon
to the same point under the moon. Unlike a solar day, however, a lunar day is 24 hours
and 50 minutes. The lunar day is 50 minutes longer than a solar day because the moon
revolves around the Earth in the same direction that the Earth rotates around its axis. So,
it takes the Earth an extra 50 minutes to “catch up” to the moon (Sumich, J.L., 1996;
Thurman, H.V., 1994).
Because the Earth rotates through two tidal “bulges” every lunar day, coastal areas
experience two high and two low tides every 24 hours and 50 minutes. High tides occur
12 hours and 25 minutes apart. It takes six hours and 12.5 minutes for the water at the
shore to go from high to low, or from low to high.
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Tidal Variations - The Influence of Position and Distance

Together, the gravitational effects of the moon and the sun affect the Earth’s tides on a
monthly basis.
The moon is a major influence on the Earth’s tides, but the sun also generates
considerable tidal forces. Solar tides are about half as large as lunar tides and are
expressed as a variation of lunar tidal patterns, not as a separate set of tides. When the
sun, moon, and Earth are in alignment (at the time of the new or full moon), the solar tide
has an additive effect on the lunar tide, creating extra-high high tides, and very low, low
tides—both commonly called spring tides. One week later, when the sun and moon are at
right angles to each other, the solar tide partially cancels out the lunar tide and produces
moderate tides known as neap tides. During each lunar month, two sets of spring tides
and two sets of neap tides occur (Sumich, J.L., 1996).

The elliptical orbits of the moon around the Earth and the Earth around the sun have
substantial effects on the earth’s tides.
Just as the angles of the sun, moon and Earth affect tidal heights over the course of a
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lunar month, so do their distances to one another. Because the moon follows an elliptical
path around the Earth, the distance between them varies by about 31,000 miles over the
course of a month. Once a month, when the moon is closest to the Earth (at perigee), tidegenerating forces are higher than usual, producing above-average ranges in the tides.
About two weeks later, when the moon is farthest from the Earth (at apogee), the lunar
tide-raising force is smaller, and the tidal ranges are less than average. A similar situation
occurs between the Earth and the sun. When the Earth is closest to the sun (perihelion),
which occurs about January 2 of each calendar year, the tidal ranges are enhanced. When
the Earth is furthest from the sun (aphelion), around July 2, the tidal ranges are reduced
(Sumich, J.L., 1996; Thurman, H.V., 1994).

Types and Causes of Tidal Cycles –
Diurnal, Semidiurnal, Mixed Semidiurnal; Continental Interference

Depending upon your location on the Earth you may experience Diurnal, Semidiurnal or
Mixed Semidiurnal tidal cycles.
If the Earth were a perfect sphere without large continents, all areas on the planet would
experience two equally proportioned high and low tides every lunar day. The large
continents on the planet, however, block the westward passage of the tidal bulges as the
Earth rotates. Unable to move freely around the globe, these tides establish complex
patterns within each ocean basin that often differ greatly from tidal patterns of adjacent
ocean basins or other regions of the same ocean basin (Sumich, J.L., 1996).
Three basic tidal patterns occur along the Earth’s major shorelines. In general, most areas
have two high tides and two low tides each day. When the two highs and the two lows are
about the same height, the pattern is called a semi-daily or semidiurnal tide. If the high
and low tides differ in height, the pattern is called a mixed semidiurnal tide. Some areas,
such as the Gulf of Mexico, have only one high and one low tide each day. This is called
a diurnal tide. The U.S. West Coast tends to have mixed semidiurnal tides, whereas a
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semidiurnal pattern is more typical of the East Coast (Sumich, J.L., 1996; Thurman,
H.V., 1994; Ross, D.A., 1995).

This map shows the geographic distribution of different tidal cycles. Coastal areas
experiencing diurnal tides are yellow, areas experiencing semidiurnal tides are red and
regions with mixed semidiurnal tides are outlined in blue.
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What Affects Tides in Addition to the Sun and Moon?

The shape of bays and estuaries, geographic location and weather patterns all can affect
local tidal intensity.
The relative distances and positions of the sun, moon and Earth all affect the size and
magnitude of the Earth’s two tidal bulges. At a smaller scale, the magnitude of tides can
be strongly influenced by the shape of the shoreline. When oceanic tidal bulges hit wide
continental margins, the height of the tides can be magnified. Conversely, mid-oceanic
islands not near continental margins typically experience very small tides of 1 meter or
less (Thurman, H.V., 1994).
The shape of bays and estuaries also can magnify the intensity of tides. Funnel-shaped
bays in particular can dramatically alter tidal magnitude. The Bay of Fundy in Nova
Scotia is the classic example of this effect, and has the highest tides in the world—over
15 meters (Thurman, H.V., 1994). Narrow inlets and shallow water also tend to dissipate
incoming tides. Inland bays such as Laguna Madre, Texas, and Pamlico Sound, North
Carolina, have areas classified as non-tidal even though they have ocean inlets. In
estuaries with strong tidal rivers, such as the Delaware River and Columbia River,
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powerful seasonal river flows in the spring can severely alter or mask the incoming tide.
Local wind and weather patterns also can affect tides. Strong offshore winds can move
water away from coastlines, exaggerating low tide exposures. Onshore winds may act to
pile up water onto the shoreline, virtually eliminating low tide exposures. High-pressure
systems can depress sea levels, leading to clear sunny days with exceptionally low tides.
Conversely, low-pressure systems that contribute to cloudy, rainy conditions typically are
associated with tides than are much higher than predicted.

The Importance of Monitoring the Tides and Their Currents

The ability to predict tides and currents is essential for people who rely on the sea for
their livelihood. Knowledge of the marine conditions was critical in transporting these
four marine cranes, each 220 feet tall and worth approximately $1.25 million, beneath the
Oakland Bridge in San Francisco Bay.
Predicting tides has always been important to people who look to the sea for their
livelihood. Commercial and recreational fishermen use their knowledge of the tides and
tidal currents to help them improve their catches. Depending on the species and water
depth in a particular area, fish may concentrate during ebb or flood tidal currents. In some
areas, strong tidal currents concentrate bait and smaller fish, attracting larger fish. In
addition, knowledge of the tides has also been of interest to recreational beachgoers and
surfers.
Navigating ships through shallow water ports, intracoastal waterways and estuaries
requires knowledge of the time and height of the tides as well as the speed and direction
of the tidal currents. This was particularly critical to sailing ships because they had to
take advantage of the tides and currents to manuever correctly. Knowledge of tides and
currents is still critical because today’s vessels are much larger than the old sailing ships.
The depths and widths of the channels in which they sail, and the increased marine traffic
leaves very little room for error. Real-time water level, water current, and weather
measurement systems now are being used in many major ports to provide mariners and
port operators with the latest conditions.
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Marine commerce is one area in which tide and current predictions are critical. In June
2002, these four marine cranes valued at $5 million cleared the Oakland Bridge in San
Francisco Bay by approximately 6 feet.
Coastal zone engineering projects, including the construction of bridges, docks, etc.,
require engineers to monitor fluctuating tide levels. Projects involving the construction,
demolition or movement of large structures must be scheduled far in advance if an area
experiences wide fluctuations in water levels during its tidal cycle. Habitat restoration
projects also require accurate knowledge of tide and current conditions.
Scientists are concerned with tides, water levels and tidal currents as well. Ecologists
may focus on the tidal mixing of near-shore waters, where pollutants are removed and
nutrients are recirculated. Tidal currents also move floating animals and plants to and
from breeding areas in estuaries to deeper waters. Oceanographers or atmospheric
scientists may study tidal fluctuations to better understand the circulation of the ocean
and its relationship to world climatic changes.
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How are Tides Measured? - The Old System

This is one of the earliest mechanical pen and ink strip recorders for measuring tidal
levels.
Since the early 1800s, NOAA and its predecessor organizations have been measuring,
describing and predicting tides along the coasts of the United States. The longest
continuous sea level records exists for the Presidio, in San Francisco, California. Records
for the area date back to June 30, 1854. Today, the Center for Operational Oceanographic
Products and Services (CO-OPS), which is part of NOAA’s National Ocean Service
(NOS), is responsible for recording and disseminating water level data.
In the past, most water level measuring systems used a recorder driven by a float in a
“stilling” well. A stilling well calms the waters around the water level sensor. A typical
stilling well consisted of a 12-inch wide pipe. Inside the stilling well, an 8-inch diameter
float was hung by wire from the recording unit above.
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Special tide houses were constructed to shelter permanent water level recorders,
protecting them from harsh environmental conditions.
Before computers were used, water level data was recorded on a continuously running
pen and ink strip chart. These records were collected by observers once a month and
mailed to headquarters for manual processing. In the 1960s, data were recorded onto
mechanically punched paper tape that were read into a computer for processing. Water
levels were recorded at 6-minute intervals. Observers maintained and adjusted the clocks,
and calibrated the gauges with the tide readings. Tide stations were visited annually to
maintain the tide houses and clean biological fouling from the underwater surfaces.
During these annual visits, the components and support structures also were checked for
stability.

This is a mechanical “punch” recorder that was brought into service when computers first
became available for analyzing tidal patterns.
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Although these systems worked well, they had their limitations. Stations were subject to
recording errors and marine fouling, and were constantly in need of maintenance. In
addition, the measurement and data processing equipment could not provide users with
information until weeks after the data was collected.

How are Tides Measured? - The New System

Tide houses continue to be built and used to protect equipment from the elements.
Advances in technology have helped solve many of the problems associated with the old
tidal recording systems. Microprocessor-based technologies allow for customized data
collection and have improved measurement accuracy. While older tidal measuring
stations used mechanical floats and recorders, a new generation of monitoring stations
uses advanced acoustics and electronics. Today's recorders send an audio signal down a
half-inch-wide sounding tube and measure the time it takes for the reflected signal to
travel back from the water's surface. The sounding tube is mounted inside a 6-inch
diameter protective well, which is similar to the old stilling well.
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A monitoring station attached directly to a pier.
In addition to measuring tidal heights more accurately, the new system also records 11
different oceanographic and meteorological parameters. These include wind speed and
direction, water current speed and direction, air and water temperature, and barometric
pressure.
Like the old recorders, the new measuring stations collect data every six minutes.
However, whereas the old recording stations used mechanical timers to tell them when to
take a reading, timing is controlled on the new stations by a Geostationary Operational
Environmental Satellite (GOES). The stations also use these satellites to transmit their
data hourly to NOAA headquarters. In the event of a storm, the stations can be
programmed to transmit their data every six minutes. Field teams can quickly check and
maintain the systems using laptop computers. In addition, all of the raw and processed
data are available over the Internet.
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Today, tide monitoring stations are very accurate, require little maintenance, and are part
of a larger nationwide network.
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Tides Roadmap to Resources
These online resources are meant to guide students and educators to topics presented in
the online tides and water levels tutorial. The following links will take you to specific
Web pages created and managed by NOAA�s Center for Operational Oceanographic
Products and Services (CO-OPS). CO-OPS predicts, records and distributes
oceanographic and meteorological data from thousands of monitoring stations in U.S.
coastal and territorial waters.
Please note: The Web links provided have been checked at the time of this page's
publication, but the linking sites may become outdated or non-operational over time. If
you should come across a non operational link please contact NOAA Ocean Service
Education at oceanserviceseducation@noaa.gov
http://tidesandcurrents.noaa.gov/restles1.html
"Our Restless Tides" provides comprehensive information about the astronomical and
physical forces that cause and affect the world's tides. Detailed diagrams and
mathematical formulae illustrating the forces acting on the world's oceans are presented.
http://tidesandcurrents.noaa.gov/publications/glossary2.pdf (28 pages, pdf, 600Kb)
The "Glossary of Tide and Current Terminology" is and indispensable reference tool lists
and defines more than 400 terms and concepts concerned with the tidal phenomena and
its measurement.
http://tidesonline.noaa.gov/geographic.html
The "NOS Water Level Observation Network" lets you to access graphic presentations of
predicted and observed water levels, air and water temperatures, wind speed and
direction, and air pressure in real time from U.S. coastal and territorial waters. After
clicking on a state, select a tidal monitoring station and click on it. Predicted readings for
an area will appear in blue, and actual observations will appear in red. To view a good
example of a diurnal tidal cycle, select a tidal station in Louisiana, Mississippi or
Alabama. To see semi-diurnal tides, select a coastal monitoring station from a
northeastern state such as Delaware or Maine. Note that the tidal range increases as you
move further north. To observe mixed semidiurnal tides, select any one of the tidal
stations on the west coast.
http://tidesandcurrents.noaa.gov/ports.html
The "Physical Oceanographic Real Time System" (PORTS�) Web site provides realtime oceanographic and meteorological data for 15 major U.S. harbors. After selecting a
particular harbor, you can view the types and geographic placement of different sensors
in that area by clicking on the sensor locations highlighted on the area maps. To zoom in
on a particular area where an instrument is stationed, click on the "plus" symbol in the
upper left hand side of the image. You can reorient the image by "dragging" it with your
mouse or using the arrow buttons on the upper left hand side of the image. To view
specific data for a particular sensor in graphic format click on the image of data graph
you wish to view. To view the data in ASCII, or text format, scroll down the page of the
graphic presentation and click on the link to the data set you want to see.
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http://glakesonline.noaa.gov/geographic.html
The "NOS Water Level Observation Network - Great Lakes" Web site provides real-time
observations of water levels for seven of the eight states bordering the five Great Lakes.
You can select a particular monitoring station by choosing a state and clicking on it. A
map will appear showing the geographic locations of all the monitoring stations in the
state. Select one of these stations to view a graph of water levels in real time at that site
for a 24-hour period. To view the data in ASCII, or text format, scroll down the page and
click on the link to the data listing.
http://tidesandcurrents.noaa.gov/tide_pred.html
This Web site provides you with tidal predictions computed by CO-OPS for more than
3000 tidal current stations. Click on the year for which you want tidal prediction data.
This opens a new page with a list of states and other areas for which there are tide
stations on the left side of the page. Clicking on a state name displays a list of regions
within that state. Clicking on a region name will present a list of the tidal current stations
in the area. These stations are listed geographically. This will make finding the location
you are interested in, or a nearby station, simpler.
Unlike tide stations, which are normally located along the shoreline, most tidal current
stations are located offshore in channels, rivers, and bays. These stations are often named
for the channel, river, or bay in which they are located or for a nearby navigational
reference point. A map or some personal knowledge of the area may help you identify
stations.
To access tidal current data from 2004 through 2006 go to:
http://tidesandcurrents.noaa.gov/products.html On the left hand side of the page look
beneath "Predictions" and then beneath "Published Current Tables" click the year for
which you wish to view tidal current data.
http://tidesandcurrents.noaa.gov/ station_retrieve.shtml?type=Tide+Predictions
Similar to the tidal current prediction Web site above, this site provides you with water
level predictions for more than 3000 water level stations. The list of stations may be
selected from a listing on the main part of the page, or from a sub-listing of stations
broken down by state which can be accessed on the left hand side of the page. You can
also use the interactive map feature accessible from the page to search for a tidal station
geographically.
To access tidal data from 2004 through 2006 point go to:
http://tidesandcurrents.noaa.gov/products.html On the left hand side of the page look
beneath "Predictions" and then beneath "Published Tide Tables" click the year that you
wish to view tidal current data for.
http://tidesandcurrents.noaa.gov/about2.html
"About Water Levels, Tides & Currents" provides links to additional information
including Tide Predicting Machines, How Does One Measure Water Levels, Why Does
One Measure Water Levels, and The Challenge of Measuring Water Currents.
http://tidesandcurrents.noaa.gov/publications/
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Understanding_Tides_by_Steacy_finalFI

NAL11_30.pdf (83 pp, 1.9M)
"Understanding Tides" is a technical publication authored by Stacy Dopp Hicks, provides
in-depth explanations of many aspects of tides, including Gravitational Attraction, SunEarth and Moon-Earth Systems, Spring and Neap Tides, Tide-Generating Forces, Tidal
Waves in Gulfs and Estuaries, Tidal Bores, and Tidal Harmonic Constituents.
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Fun Activities to Learn About Tides
Here are some websites that use video, animation and lesson plans to explain and
illustrate tides.
How Tides Occur – Fun activities to help youth understand tides:
http://www.kidsgen.com/school_projects/tides.htm
NOAA – Explanation of Tides:
http://www.montereyinstitute.org/noaa/lesson10.html
Tides Throughout the Day – Video from Anchorage, Alaska showing tides throughout the
day through a series of still images:
http://oceanservice.noaa.gov/education/kits/estuaries/media/supp_estuar01b_movies.html
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Tidepool Critters
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Cabrillo

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Life in the Rocky Intertidal Zone
Tidepools provide a home for many animals. Tidepools are created by the
changing water level, or tides. The high energy waves make this a harsh habitat,
but the animals living here have adapted over time. When the earth, sun and
moon align during the full and new moon we have extreme high and low tides.
Generally, there are two high tides and two low tides a day. An example of low
and high tide is seen on the right.
There are three zones within the tidepools: the high zone, the middle zone, and
the low zone. Animals are distributed based on their adaptations to different
living (competition and predation) and no living (wave action and water loss)
factors. The tidepools at Cabrillo are protected and have been monitored by the
National Park Service since 1990. You may notice bolts in the rocky intertidal,
these are used to assist scientists in gathering data to monitor changes.

Low Tide

Tidepool Etiquette:
Human impact can hurt the animals. As you explore the tidepools, you may
touch the animals living here, but only as gently as you would touch your own
eyeball. Some animals may die if moved even a few inches from where they are
found. Federal law prohibits collection and removal of any shells, rocks and
marine specimens. Also, be aware of the changing tides, slippery rocks and
unstable cliffs. Have fun exploring!

The high zone is covered by the highest tides. Often this area is only sprayed by the crashing
waves. The animals who live here must endure a long time without water. Below are common
examples of what you can find in the high zone.

High Zone
(Supralittoral or
Spray Zone)

Mussels and
Barnacles

High Tide

Thatched Barnacles

Periwinkles

Gooseneck Barnacles

Acorn Barnacles

Owl Limpet

Conspicuous Chiton

Limpets

Shore Crab

Chiton

*Photos are not to scale. Thank you to the Tams
for most of these photos.
The best time to visit the tidepools is during the
new or full moon; a negative low tide is
recommended for the best exploring.
Isopod
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Hermit Crab

If you are interested in learning more, visit the
tidepool education table or volunteer to help
protect this unique and beautiful place.
For volunteer opportunities contact:
Cabr_volunteers@nps.gov

Middle Zone
(Littoral Zone)

The middle zone is covered by the highest tides and exposed by the lowest tides. The
animals here have to be able to live both in and out of water. The anemones close up and
cover themselves in bits of shell and other debris in order to retain moisture during low
tide. Below are some examples of species in the middle zone.

Solitary Anemone

Brooding Anemones
Closed

Sea/Surf Grass

Sea Bubble

Low Zone
(Sublittoral or
Subtidal Zone)

Scaly Tube Snail

Aggregate Anemones

Open

Black Tegula Snail

Sea lettuce

Closed

Kellet’s Whelk

Feather Boa Kelp

Coralline Red Algae

Sponge Weed/
Dead Mans’ Fingers

Sandcastle Worms

Sargasso Weed

Keyhole Limpet

The low zone is only uncovered during the lowest tides. Animals here are submerged in
water most of the time. Some of the animals in this zone like to hide under surfgrass
because it provides shelter. Below are some animals found in the low zone.

Knobby Sea Star

Brittle Star

Sea Urchin

Bat Star

Opalescent
Nudibranch

Brown-Ringed
Nudibranch

Rosy Nudibranch

Yellow Umbrella Slug

Opaleye

Open

Wooly Sculpin

Garibaldi

California Moray Eel

Kelp Crab

California Sea Hare

Chestnut Cowry

Octopus

This brochure was made possible through the work of Katie Eskridge, a Girl Scout who used the tidepools as the subject for her Gold Award Project .

EXPERIENCE YOUR AMERICA™
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Aggregating Anemones (Anthopleura elegantissima)

Cabrillo National Monument
Summer Ocean View Guide
Due to San Diego’s location on the
globe, low tides are higher in the day
during the summer, making our tidepools
unavailable to visitors. Still, there are
many plants and animals to be seen near
the water’s edge. Remember you are in
a protected area; there is no taking of
any kind, including shells and rocks.
Happy exploring!

•
•
•

Thatched Barnacle (Tetraclita rubescens)

Gooseneck Barnacles (Pollicipies polymerus)

Fleshy stalk reaching 6 inches (15 cm) long
Found in colonies interspersed with mussels
Filter feed during high tide using small
feather-like appendages

•
•
•

Owl Limpet (Lottia gigantea)

Largest of the Pacific Coast true limpets
Lumpy, low profile shell mottled white,
brown, and black
Return to the same spot after foraging

•
•
•

•
•
•

Grows to be about 6 inches (15 cm) long
Males
689can have yellow, blue, or orange
necks and use a push-up display to defend
their territory

Usually grow as solitary individual barnacles
Shell consists of four plates
Adults are typically reddish and juveniles
are typically white in color

Southern Pacific Rattlesnake (Crotalus oreganus helleri)

•
•
•

Side-blotched Lizard (Uta stansburiana elegans)

•
•

Tube-shaped bodies and a crown of stinging
tentacles with cells called nematocysts
Form dense colonies throughout the intertidal
Covered in shells to protect from the sun

Venomous snake that can grow to be 2.5
to 3.5 feet (75 to 100 cm) long
Uses its rattle as a warning against threats
Hunts at night to avoid hot summer days
Fence Lizard (Sceloporus occidentalis longipes)

•
•
•

Black-brown back with a bright blue belly
Eats small invertebrates
Contains a protein in its blood that kills the
bacteria in ticks that cause Lyme disease

Pelagic Cormorant (Phalacrocorax pelagicus)

•
•
•

Slender black shorebird that can dive to
great depths to catch fish
Builds nests on steep cliffs to breed
Non-social bird that often hunts alone

California Pelican (Pelecanus occidentalis)

•
•
•

Golden-Spined Cereus (Bergerocactus emoryi)

•
•

Small tunnel-shaped cactus that grows in
clusters
Blooms are round yellow flowers near the
plant’s tip

Menzie’s Goldenbush (Isocoma menziesii)

•
•
•

Lemonade Berry (Rhus integrifolia)

•
•
•

Woody bush that grows up to 15 feet (5 m)
Blooms white flowers from February to May
Has red, waxy berries with a lemony hint

Has a wingspan of up to 6 feet (2 m)
Feeds on fish at the surface of the water
Holds up to 2.5 gallons (9.5 L) of water in its
mouth pouch

Member of the sunflower family
blooms in yellow clumps
Can grow up to 3 feet (1 m) tall
Gray-green hairy leaves and stem

that

San Diego Sunflower (Bahiopsis laciniata)

•
•
•

Yellow flowers with a golden-yellow center
In bloom from March to July
Gray-green lance-shaped leaves

Lanceleaf Dudleya (Dudleya lanceolata)

Questions to keep in mind:
•
•
•
•
•
•

Member of the succulent family with a
basal rosette of pointed fleshy leaves
Branched stalk grows up to 2 feet (0.6 m)
Bears yellow, red, or pink flowers

How many species did you find?
How are these plants and animals
adapted to survive in this
environment?
How can you work to protect
these species for future
generations?
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Found on rock surfaces
in the low- intertidal,
these limpets have a
small shell under their
fleshy colored mantle
ending in a large oval
“keyhole”. Their mantle
can range in color from tan, brown, and
black. The keyhole at the apex of their
shell is used to both respire and excrete
waste.!

Kellet’s Whelk(Kelletia kelletii)

Black Turban Snail (Tegula funebralis)

The shell of the Kellet’s
Whelk is tan to white and
can reach up to 6 in. in
length. This species is
sublittoral (meaning that it
lives deeper than the
intertidal zone) but can
frequently be found in shallow water at
low tide. The eggs of the Kellet’s Whelk
are cream in color and usually found
691
lined up in a single file. !

Found in the high and
mid- intertidal, Tegula
often form clusters in
crevices or on sides of
rocks. They are 1 to 1.5 in.
in height and deep
purple-black in color. They feed on
microscopic algae and seaweeds.
Empty Tegula shells are also a favorite
home for hermit crabs. !

•

Remember you are entering a
federally protected area, taking
of any kind is against the law.

•

Only explore in designated areas.
Please stick to the path and heed
trail warnings.

•

Be respectful of the critters who
live here, avoid disturbing their
homes, and only touch with two
fingers.

•

Waves and algae can make the
area extremely slippery. Wear
sturdy shoes and step with
caution.

•

Be aware of the incoming tide. Do
not turn your back to the waves
and make sure that you can
always reach dry land.

For more information:
www.nps.gov/cabr

Name _____________________________

Cabrillo National Monument
Intertidal Guide

Intertidal Safety Tips

Sea Lettuce (Ulva californica)

Mussels (Mytilus californianus)

The Rocky Intertidal

These are the largest of
the Pacific Coast true
limpets, growing up to 4
in. Most specimens are
2 in. with a lumpy, low
profile shell mottled
white, brown, and
black. They graze on Ulva and return to
the exact same spot after foraging. Owl
limpet is considered a delicacy in Baja
California.

Welcome to one of the world’s most
unique ecosystems. This vast expanse
where land meets sea supports a thriving
body of marine organisms and plants all
adapted to live under the harsh
environmental pressures characteristic of
this area. Dictated by the gravitational
pull of the moon and sun, the tides
predictably flow in and out daily creating
a low, high, and middle tidal zone. Each
of these zones maintains a unique
community waiting for you to explore. Use
this pocket guide to help you in your
adventure and discover the amazing
animals that call the intertidal home.

Keyhole Limpet (Megathura crenulata)

Guided adapted from: “Life Between the Tides”
by: Brandon & Rokop

Owl Limpet (Lottia gigantea)

Ulva forms dense green,
turf-like stands atop rocks
in the mid- and lowintertidal. Consists of
smooth blades, roughly ¾
of an inch. Ulva leaves are
edible and quite tasty,
fresh or dried.

Mussel beds are firmly
attached to the rocks
by tough strands
cemented in place.
Shells are tear-shaped
and dark blue-black in
color. Mussels are
commonly 3-5 in. long and open during
high tide to filter feed on incoming
plankton. Mussel beds are often
interspersed with barnacles.

Dead Man’s Fingers (Codium fragile)

Gooseneck Barnacles (Pollicipies polymerus)
Gooseneck barnacles
have a fleshy, muscular
stalk reaching 4 to 6 in. in
length with a calcareous
tip. They can be found in
clumps interspersed with
mussel beds. Once they
attach to the rocks as larvae, they do not
move their entire lives. Barnacles filter
feed when the tide is high using small
feather like appendages called cirri to
catch plankton.

Codium is a green algae
that forms large drooping
clumps with cylindrical
branches that are spongy
in texture. Codium is unique
in that it only has one large
cell wall, the outer skin.

Wire Weed (Sargassum agardhianum)
This brown algae forms
thick stands in the mid- to
low- intertidal. Averaging
1-3 ft. long, they have
smally leafy blades and
spherical floats.

Seagrass (Phyllospadix scouleri)
Seagrasses are flowering
plants that form large
clumps in the lower
intertidal. Algae that grow
on the grasses are called
epiphytes and the critters
that graze epiphytes are
called epifauna.

Coralline algae (Corallina spp.)
Corallines are small pink
plants with stony segments
that branch into a feather
pattern. These are perhaps
the most abundant of
intertidal species in S.
California.

Sea Bubble (Colpomenia sinuosa)
Colpomenia grows on rocks
and other seaweeds in the
mid intertidal. They are
yellow-brown in color,
hollow and bubble-like,
and 1-3 in wide.

Shore Crab (Pachygrapsus crassipes)

Spiny Lobster (Panulirus interruptus)

Knobby Sea Star (Pisaster giganteus)

Banded Brittle Star (Ophionereis annulata)

Shore crabs are commonly
found in crevices in the
mid- to high intertidal. The
have a small, squareshaped body roughly 2 in.
wide and are green or red
in coloration. They will
move quickly sideways to avoid predators
but will “battle” when threatened. They
consumer plant material and other forms of
detritus.

Though larger lobsters are
found mostly offshore,
juvenile lobsters can
sometimes be found in
the seagrass beds of the
intertidal. Lobsters are
nocturnal and feed on
urchins or other animal remains. Due to
their commercial importance, they are
illegal to take under a certain size and
without a permit.

Knobby sea stars can be
found in the lower
intertidal stuck firmly to
rocks with their suction
cup tube feet. They are
distinguished by the bright
blue circles around their
knobby spines. Sea stars feed on urchins by
covering them with their long arms,
pushing their stomachs out of their bodies,
and digesting the animal externally.

Brittle stars belong to a
different group than the
sea stars. Their primary
difference is that they
have brittle segmented
arms that allow them
more mobility that their
sea star cousins. Brittle stars are often
found under boulders or in kelp holdfasts
as they do not like being in the sunlight.

Globose Kelp Crab (Taliepus nuttalli)

Sea Urchin (Strongylocentrotus purpuratus)

Bat Star(Patiria miniata)

Anemone (Anthopleura xanthogrammica)

Globose Kelp Crabs are
deep purple to reddish
brown in color and can
reach nearly 1 ft. in size.
Though they can be found
swept into the intertidal,
these crabs normally live
In the kelp forest adjacent to the
tidepools. You will often find them
crawling around and eating the Giant
Kelp, Macrocystis pyrifera.

Purple sea urchins range
between 2 and 4 in. in
diameter. Along with
their spines, they have
small tube feet that help
them move around or
stick to rocks. They are
voracious predators and feed frequently
on Giant Kelp. When the urchin’s
predators are removed from an
ecosystem, they can run rampant and
form urchin barrens.

Bat stars come in a
multitude of colors of red,
orange, brown, and many
more. Unlike other sea
stars they have web like
structures between their
five arms. Bat stars in the
tidepools are mostly small, ranging from 1
to 3 in. in diameter and found on the
underside of rocks or in sandy areas.

The solitary sea anemone
is the largest of the S.
California anemones. They
can reach a diameter of
up to 10 in., but are often
3 to 5 in. and are light
green in color. Their
coloration comes from the symbiotic
algae that live in them. Anemone catch
their prey using stinging cells called
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nematocysts.
Hermissenda (Hermissenda crassicornis)
Hermissenda have an
elongate body, up to 2 in.
in length, and colored
transparent blue, grey, or
white. The projections on
the top of their body
(cerata) are usually
orange-ish in color with white tips and
contain small stinging cells called
nematocysts that they obtain from their
food, the sea anemone.
Hopkins Rose (Hopkinsia rosacea)
Rosy nudibranchs are
unmistakable with their
vibrant red and pink
coloration. Their body is
approximately 1 in. long
and they can often be
found in seagrass or on
rocks in low pools. The branchial plumes
from which they breath and rhinophores
from which they smell are often covered
by long distinctive projections called
papillae.

Dorid Nudibranch (Diaulula sandiegensis)
Diaulula have distinct
brown or black rings on
the top of their elliptical
shaped body. They get to
be up to 3 in. long and 2
in. wide. The surface of
their skin is velvety in
texture due to the calcareous spicules
embedded in their skin. These spicules are
obtained from the sponges they eat and
used to defend against predators.
Sea Hare (Aplysia californica)
These soft-bodied sea
slugs can have a reddish
brown to greenish grey
skin coloration. Sea hare’s
feed mostly on red
seaweeds, giving them this
coloration. They lay their
eggs in long, yellow, spaghetti-like mats.
Like octopus, the sea hare will produce a
thick cloud of ink when disturbed to
distract would be predators.

Two-spot Octopus (Octopus bimaculoides) Conspicuous Chiton (Stenoplax conspicua)
Found in holes or
crevices, octopus are
secretive creatures.
They have a sack-like
body roughly 2-8 in. in
size with 8 sucker
bearing arms about
three times the length of their body. They
are rapidly able to change their skin color
and texture to match their surroundings
using small pigment cells called
chromatophores.
Moray Eel (Gymnothorax mordax)

These are the largest of
the Southern California
chitons attaining a
length of nearly 4 in.
They have an
elongated body
covered on top by
scales or plaques. These chitons are
nocturnal and avoid sunlight by hiding
under rocks in smooth sandy areas.

Sand-castle Worms (Phragmatopoma californica)

Moray eels are often light
A cream colored worm
to dark brown or greenish
with lavender tentacles
in color and can be found
and black bristles. This
in holes or crevices. They
worm is a tube builder and
can reach as long as 5 ft.
is almost always found in a
and up to 14 lbs. They
colony that forms a
often eat small fish,
honeycomb design.
octopus, and crustaceans, These eels
Though the worm itself is only 2 in. long,
have two sets of jaws and extremely
they cement together tiny grains of sand
sharp teeth. Be careful when sticking your and shells to create reefs as big as 6 ft.
hands in holes where a moray might
mistake your finger for a delicious fish.

Some common tidepool critters you should be able to
identify and tell a story about. . .
where to find them, what do they eat, who eats them, adaptations,
reproduction, what’s their life like, interesting facts

Crustaceans
1) Barnacles
• Acorn
• Thatched
• Goose-necked
2) Crabs
• Hermit
• Shore or Rock
• Porcelain
3) Shrimp and Lobsters

Echinoderms
1) Urchins
• Red
• Purple
2) Sea Stars
• Blue Knobby
• Ochre (if you find one, holler!)
• Bat
3) Sea Cucumbers
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Molluscs
1) Limpets
• Owl
• Keyhole
• multiple others
2) Snails and other mobile shelled creatures -- multiple varieties
3) Mussels
4) Chitons
• Conspicuous
• Mossy
• Troglodyte
• Scaled
5) Abalone (ok, so maybe not that common anymore)
6) Sea Hares
• California Brown
• Black
7) Nudibranchs
8) Octopus

Cnidarians
1) Anemones
• Solitary
• Aggregating

Worms
1) Sand Castle Worms
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Fish
1)
2)
3)
4)
5)
6)
7)
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Wooly Sculpin
California Clingfish
Opaleye
Blind Goby
Moray Eels
Leopard Sharks
Garibaldi

Tidepool Animal Information
The following pages contain pictures and detailed information about some of the animals
that are visible in the CNM Tidepools. This information is from a collection of sources,
including detailed information from Dr. Bonnie Becker. Dr. Becker started these pages
for the e-binder. We have now expanded the detailed pages with her information as well
as information compiled by our TPERPs. Some of the definitions used are explained on
the next page.
Please note that the links used in the references for the criiters were active when the page
was developed. Over time, some of the links may no longer work correctly.
We have also identified the classification of each animal as well as the Latin name. The
classification uses the following:
•
•
•
•
•
•
•
•
•

Kingdom
Animalia (all critters), Protista (algae/kelp)
Plantae
Phylum (Cnidaria, Mollusca, Crustacea, etc.)
Class
Order
Family
Genus
Species (common names are great!)

696

Definition of some terms that are used in these fact sheets:
Detritus
• Dead plant and animal matter in various states of decay.
G. species
• Shorthand way of writing the genus and species name of an organism. If the genus is
written out once, it will be abbreviated by its first initial in order to be more concise.
For example:
Mytilus californianus is a common species on our coast. Other mussel species, such
as the bay mussel M. edulis can be more common than M. californianus in protected
coves.
Macroalgae
• Commonly called seaweeds, the larger plant species. In contrast to: Microalgae,
smaller plant species, most of which are not visible to the naked eye. Marine
angiosperms seagrasses are not algae. They are more like common land plants and
are angiosperms (flowering plants), with proper roots and vascular systems.
Operculum
• A hard "door" attached to the foot of most snails that allows the animal to close itself
tightly into its shell.
Planktonic
• At the whim of the currents. Planktonic organisms are usually (but not always) small
plants and animals that are unable to swim against the currents that carry them.
o Phytoplankton
Planktonic plants
o Zooplankton
Planktonic animals
Radula
• A hard ribbon lined with rows of teeth used by many molluscs to scrape food off
rocks or drill holes in the shells of their prey. Used by some species for defensive
purposes.
Sessile
• Non-moving. Attached to the bottom.
BPT
• Refers to the book Between Pacific Tides; see the book list for more information.
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Crustaceans (Crabs,
Barnacles, Lobster)
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Rock Crabs/Shore Crab (Pachygrapsus crassipes)
Contributed by Dr. Bonnie Becker

R. Earls

Where found: Hiding in crevices or pools during the day. They will come out to feed at night.
Interesting facts: These crabs have excellent eyesight. They will eat almost anything edible.
Adaptations: These crabs are well adapted to semi-terrestrial life. They can tolerate a range of
temperatures and salinities. They retain water in their gill chamber, which allows them to
breathe out of water for up to three days.
Food: Rock crabs eat mostly algae scraped off the rocks with their chelae. They will eat larger
algae, limpets, hermit crabs, isopods, or detritus. They are active scavengers with a wide
variety of tastes.
Life history: The average brood is 50,000 eggs, which the female carries under her modified
tail. Egg-bearing females have been found from February to October, but their peak
season is in the summer.
Classification:
Phylum:
Class:
SubClass:
Order:
Infraorder:
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Arthropoda (Firm, jointed exoskeleton and jointed appendages)
Crustacea (Barnacles, Beach hoppers, Shrimps, Lobsters, Crabs, etc.)
Malacostraca (isopods, amphipods, decapods)
Decapoda (Shrimps, Lobsters, Crabs, etc.)
Brachyura ("True" crabs)

Hermit Crabs (Pagurus samuelis)
Contributed by Dr. Bonnie Becker

J&W Tam – Blue Banded Hermit Crab

Where found: Found in the shells of other animals, crawling around the tidepools.
Interesting facts: Although hermit crabs often "fight" with each other, they are rarely hurt
during this activity. Hermits are thought to be unable to digest large food items and are
poor competitors against snails; they are therefore unlikely to kill a mollusc (such as a
snail) for its shell. Hermit crabs must change shells to accommodate their growing
bodies. If there is a lack of suitable shells, hermit crab populations could be affected.
Adaptations: Hermit crabs have a modified body to fit into their borrowed homes.
Food: Small particles of food and debris.
Life history: Egg baring specimens of P. samuelis have been found all year round in Southern
California. While breeding, a male might carry a mature female around for a day, butting
shells with her until copulation occurs. Copulation occurs when both animals extend
almost entirely out of their shells for less than a second. The female carries the fertilized
eggs on her abdomen where they are aerated with water by her appendages.
Classification:
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Phylum:
Class:
SubClass:
Order:
Infraorder:
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Arthropoda (Firm, jointed exoskeleton and jointed appendages)
Crustacea (Barnacles, Beach hoppers, Shrimps, Lobsters, Crabs, etc.)
Malacostraca (isopods, amphipods, decapods)
Decapoda (Shrimps, Lobsters, Crabs, etc.)
Anomura (Hermit crabs, Porcelain crabs, Mole crabs, i.e. not "true crabs")

Globose Kelp Crab (Taliepus nuttalli)
Contributed by TPERP Randal Rand

J & W Tam

J & W Tam

Identification: The carapace is smooth and usually brown to reddish (this specimen has
barnacles growing on the carapace).
Size: Carapace width 4.75 inches (93 mm).
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Range and Habitat: Santa Barbara to Magdalena Bay, Baja California. Found on rocks and in
giant kelp in the low intertidal to about 250 feet down (75 m). These are occasionally found
hiding out in the surfgrass at Cabrillo. Sometimes they are the victims of heavy foot traffic
during busy days at very low tide and great weather. Even the rangers have been guilty of
stepping on them sometimes. The population is probably not in any danger, though.
Natural History: This is a herbivore feeding on brown algae. Females can produce offspring
every 30 days and can hold as many as 61,000 developing eggs. It may be worth warning folks
about those claws. Look how beefy they are. This is one of the few organisms at Cabrillo that
could really hurt someone in the intertidal. If one of those things latches on to someone's fingers,
it could mean an ER visit. Fortunately, they are slow. I would worry more about rattlesnakes.
Classification
Phylum: Arthropoda
Class: Malacostraca
Order: Decapoda
Family: Epialtidae
Scientific Name: Taliepus nuttalli
Common Name(s): Globose Kelp Crab
Literature Cited
Guide To Marine Invertebrates Alaska to Baja California 2nd Edition (Revised). Daniel W.
Gotshall. A Sea Challengers Publication (An Imprint of Shoreline Press).
Jeffery L. Brandon, and Rokop, F. J. Life Between the Tides – The Natural History of the
Common Seashore Life of Southern California. 1985. American Southwest Publishing Company
of San Diego.
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Shield-Backed Kelp Crab (Pugettia producta)
Contributed by TPERP Dan Wieder

Identification: The body is shield-shaped, with a long pointed spine. Its color can range from
olive-green to deep reddish brown. There are dark spots and blotches on an smooth surface.
Size: Can be up to 4 inches in size.
Range and Habitat: Alaska to Central Baja California. Found on rocks and in giant kelp in the
low intertidal to about 250 feet down (75 m). These are occasionally found hiding out in the
surfgrass at Cabrillo. Sometimes they are the victims of heavy foot traffic during busy days at
very low tide and great weather. Even the rangers have been guilty of stepping on them
sometimes. The population is probably not in any danger, though.
Natural History: This is a herbivore feeding on brown algae. Females can produce offspring
every 30 days and can hold as many as 30,000 to 80,000 eggs.
On this same specimen you can see the barnacles have their filters out trying to catch morsels of
food.
Classification
Phylum: Arthropoda
Class: Malacostraca
Order: Decapoda
Family: Epialtidae
Scientific Name: Pugettia producta
Common Name(s): Shield-Backed Kelp Crab
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Literature Cited
Jeffery L. Brandon, and Rokop, F. J. Life Between the Tides – The Natural History of the
Common Seashore Life of Southern California. 1985. American Southwest Publishing Company
of San Diego.
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Porcelain Crabs (Petrolisthes cinctipes)
Contributed by Dr. Bonnie Becker

Where found: Under rocks in the upper to middle intertidal
Interesting facts: They will drop or "autotomize" a leg or a claw quite easily to get out of a
tough spot. The point at which the limb breaks is predetermined and marked with a
groove. After autotomy a membrane is sealed over the stump and blood vessels are
closed to prevent bleeding to death. Regeneration begins and a miniature limb grows out
of the stump. It will remain small until the next molt, when it will grow very quickly.
This species are popular in the curio business. They are used to make plastic key rings.
Adaptations: Their "flatness" allows them to squeeze into crevices and under rocks.
Food: Porcelain crabs are filter feeders, eating phytoplankton and organic debris that is strained
from the water with their hairy appendages.
Life history: Egg bearing females have been found in all months except November. Eggs hatch
into the first planktonic larval stages called zoeae, which metamorphoses into planktonic
megalops. Megalops will molt a few times before maturing into an adult crab.
Classification:
Phylum:
Class:
Subclass:
Order:
Infraorder:

Arthropoda (Finn, jointed exoskeleton and jointed appendages)
Crustacea (Barnacles, Beach hoppers, Shrimps, Lobsters, Crabs, etc.)
Malacostraca (isopods, amphipods, decapods)
Decapoda (Shrimps, Lobsters, Crabs, etc.)
Brachyura ("True" crabs)
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Pacific Rock Crab (Romaleon antennarium)
Contributed by TPERP Art Geisler

Wikipedia

Where to find them: The Pacific Rock Crab lives in the low tide zone in rocky crevices. You
can find them along the Pacific Coast of North America, from San Francisco, California to Baja
California, Mexico.
What do they eat: They feed by scavenging and predation. They feed on bivalves, snails,
echindoerms and crustaceans, usch as hermit crabs.
Who eats them: Otters, sharks, sea bass and octopus.
Adaptations: The Pacific Rock Crab can grow up to 5 inches (13 cm) wide and 3.5 inches (9
cm) long. The crab’s shell can be yellow, red, and orange in color. Their claws have distinctive
black tips.
Reproduction: Mating occurs in the spring and fall, after the female molts. Eggs are extruded 78 weeks after mating. These eggs are an orange-colored mass.
What’s their life like: Few studies have been done. From a few catch and release studies, the
crab rarely travels more than a few kilometers from where it was released.
Interesting facts: It is fished both commercially and recreationally since it has been reported to
have a taste similar to that of the Dungeness crab. They have been overfished. These crabs are
also loving and entertaining companions in aquariums.
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Classification
Phylum: Arthropoda
Class: Malacostraca
Order: Decapoda
Family: Cancridae
Scientific Name: Romaleon antennarium
Common Name(s): Kelp Snail
Source(s) of Information:
http://www.animaldiversity.org/
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Spiny Lobster(Panulirus interruptus)
Contributed by TPERP John Abair Jr.

Where to find them: Pacific Ocean from Monterey Bay, California to the Gulf of Tehuantepec,
Mexico. Adult spiny lobsters make their homes in the protected crevices and caverns of coral
reefs, sponge flats and large boulders. At Cabrillo, they can be found along the large boulders
and other hard-bottomed areas of the Rocky Intertidal area.
What do they eat: While lobsters will eat almost anything, their favorite diet consists mostly of
snails, clams, crabs, and sea urchins. They will also eat mussels when the tide is in.
Who eats them: Lobsters are eaten by sheep head, cabezon, kelp bass, octopuses, California
moray eels, horn sharks, leopard sharks, rockfishes and giant sea bass.
Adaptations: It gets its name from the sharp spines attached to its exoskeleton. The absence of
large pinching claws common of other lobsters is substituted by long antennae that are thickly set
with sandpapery spines.
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Reproduction: The lobsters spawn from March through August and female lobsters carry the
bright orange eggs on their undersides until they turn brown and hatch. Adult females spawn
thousands of eggs at deep water levels. Those will metamorphose into small larvae and remain at
the mercy of the marine currents during approximately one year before developing into small
lobsters. Spiny lobsters usually reach sexual maturity at about 6 years of age.
What’s their life like: Average lifespan is 8 to 10 years, however if one is lucky enough to
evade predators they can live up to 30 years in the wild.
Interesting facts: The spiny lobster‘s outer shell serves as its skeleton, and is referred to as an
exoskeleton. To grow, a lobster must shed its exoskeleton like a snake sheds its skin. The new
shell will not begin to form until the old one is shed. Once the old shell is gone, a soft new
cuticle, which was underneath the old shell, will inflate to a larger size than the old shell. Then it
hardens, and there is space between the new shell and the tissue underneath. The animal can then
grow into this space.
It takes a lobster from seven to 11 years to reach a legal size of 3.25 inches. It’s also worth
pointing out that the larger they are, the more they reproduce. Exponentially so. It would be good
to put some numbers to this, since it's quite amazing. But since people like to eat them, it's good
to point out that big ones are best left to sustain the population.
Classification
Phylum: Arthropoda
Class: Crustacea
Order: Decapoda which refers to crustaceans that have up to 10 legs and may include a pair of
large pinching claws. Unlike the Northern or Maine Lobster (Homarus americanus) this species
has no large pinching claws. The Spiny Lobster falls into one of two suborders known as
Reptantia, the crawlers. The other is Natantia, the swimmers which consist of various shrimps.
Family: Palinuridae
Scientific Name: Panulirus interruptus
Common Name(s): Langouste or Rock lobsters
Source(s) of Information: searchyahoo.com; dixiediver.com; allkayakfishing.com;
Wikipedia.org/wiki/California spiny lobster; Seashore Life of Southern California, Sam Hinton,
University of California Press
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CNM Barnacles
Visitors will see THREE different types
Acorn
Volcano or
Thatched
Goose-neck
Yup,
that’s a
dime

711

Barnacles
Phylum: Arthropoda
Class: highly modified CRUSTACEANS

Hi cousins!

Subclass: Cirripeds = feather-footed
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Adult Barnacles….
are very hardy

live in the high intertidal
are sessile

molt their thin skin-like
covering (not outer shell)
are prey to some snails
and sea stars

began life as tiny freeswimming larvae

GLUE their HEADS to the rocks
and EAT with their FEET
secrete a series of
calcareous plates for
protection

are filter feeders eating plants and animals
from microscopic up to the size of houseflies
are hermaphroditic
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have 6 pairs of legs

Acorn Barnacles (Balanus or Chthamalus)
(hard to differentiate between them in the field)
Contributed by Dr. Bonnie Becker

Where found: Along upper limit of intertidal zone.
Interesting facts: Although they look more like they are molluscs (related to animals with
shells, like mussels and clams), they are actually crustaceans. That means they are more
closely related to lobsters and crabs.
Adaptations: These dingy-looking shells appear to be dead remnants of old animals. They are
sessile (non-moving) animals that crowd together on higher rocks, out of the water most
of the day, during which they are exposed to a lot of sun, rain, and wind. Although they
appear to be dead, they are holding their operculum, a set of hinged plates, tightly closed.
During the extreme high tides, they are immersed in water and suddenly spring to life.
The operculum is opened and the animals pulse their appendages, bringing in
microscopic food.
Studies done with Chthamalus fissus (you pronounce this as if the Ch isn’t there) showed
they are quite hardy. They can tolerate long periods of desiccation. Some animals
survived four months continuously immersed in fresh water. Some even lived for two
months in Vaseline.
Food: Acorn barnacles are filter feeders, using their appendages to force water (and its
microscopic plants and animals) to their feeding parts.
Life history: Eggs and embryos are retained, or brooded, within the shell of the parent to be
released as nauplii. Nauplii are free-swimming, planktotrophic larvae with one eye, one
shell, and three pairs of legs. After a number of changes, it becomes a cypris, with three
eyes, two shells, and six pairs of legs. At this point it is ready to settle. The cypris
attaches itself to its substrate, cements itself, and secretes its shell. As an adult, the
barnacle is blind with its head attached to the substrate and its feathery legs extended as
feeding appendages. Since it is sessile as an adult, the settling of the cypris is a crucial
event in the life cycle of a barnacle. Newly settled barnacles will inhabit a broad range of
shoreline, although their predators quickly pare down the populations to a narrow band of
survivors. As an adult, barnacles molt, releasing their thin skin-like covering, not their
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outer shell. They reach maturity at the end of their first year, can live for 8 to 10 years,
and produce one to three broods of up to 30,000 larvae during each winter and spring.
Other species of barnacles: The pink thatched barnacles (Tetraclita rubescens) are much larger
than the acorn barnacles, and tend to be more solitary. They are found in similar locations
as acorn barnacles. Larvae are released during the summer and animals that are not
victims of predation can live up to 15 years.
Classification:
Phylum:
Class:
SubClass:
Order:

Arthropoda (Firm, jointed exoskeleton and jointed appendages)
Crustacea (Barnacles, Beach hoppers, Shrimps, Lobsters, Crabs, etc.)
Cirripedia (Barnacles)
Thoracica

Acorn Barnacles
three different
species

live from 3
to 10 years

like to live in crowds

1/4 - 1 inch

from
Alaska to
Baja
produce 6 -12
broods a year

715

reach sexual
maturity in 2
months to 1 year

Gooseneck (or Leaf) Barnacles (Pollicipes polymerus)
Contributed by Dr. Bonnie Becker

J&W Tam

Where found: Usually restricted to the upper two-thirds of the intertidal. Found on the sides of
rocks in aggregations mixed with California mussels.
Interesting facts:
•
•
•

Although they look more like they are molluscs (related to animals with shells, like
mussels and clams), they are actually crustaceans. That means they are more closely
related to lobsters and crabs than to seashells.
These animals are very often found in conjunction with California mussels and
seastars. BPT refers to this as the Mytilus-Pollicipes-Pisaster association. Pisaster is
noticeably missing from the Cabrillo National Monument tidepools.
Gooseneck barnacles are able to bend and twist on their stalks. This reaction can be
elicited by creating a shadow over a cluster of animals, which will cause them to shift
directions in a synchronized manner.
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•
•

The "necks" of gooseneck barnacles have been considered a delicacy by Spaniards
and Italians.
Goose barnacles got their name in the sixteenth century, when they were described by
John Gerard as a "Barnakle tree, or a tree bearing Geese".

Adaptations: See the acorn barnacle section.
Food: Gooseneck barnacles eat larger food than acorn barnacles, eating amphipods and other
creatures up to the size of houseflies. They capture their food from the currents with their
cupped appendages. Since they rely on currents to capture their food, it is common for
the groups of animals to align with the direction of current movement
Life history: Gooseneck barnacles are closely related to acorn barnacles, and have basically the
same life history traits. They reach maturity in the first year and breed from late April to
October. They are hermaphroditic, although they are thought not to be able to fertilize
their own eggs. They brood their embryos. Throughout the year, they produce three to
seven broods, with 100,000 to 240,000 larvae per brood.
Classification:
Phylum:
Class:
SubClass:
Order:
Suborder:
Family:

Arthropoda (Firm, jointed exoskeleton and jointed appendages)
Crustacea (Barnacles, Beach hoppers, Shrimps, Lobsters, Crabs, etc.)
Cirripedia (Barnacles)
Thoracica
Lepadomorpha
Scalpellidae

Goose-neck Barnacles
like to hang out
with mussels

can produce
1 million
larvae year

4 -6 inches

from British
Columbia to
Baja

can live 20 years
16th Century
naturalist thought
baby geese came
from them
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Volcano (or Thatched) Barnacles (Tetraclita rubescens)
Contributed by TPERP Tracey Jones

Size: 2 inches.
Diet: filter feeds on plankton (very small plants and animals that float in the water) with handlike projections called cirri.
Predators: snails and sea stars.
Defense: seals itself inside it’s volcano-shaped home.
Fun Fact: the adults are pink to red in color but the juveniles are white.
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Classification:
Phylum:Arthropoda (Firm, jointed exoskeleton and jointed appendages)
Class:Crustacea (Barnacles, Beach hoppers, Shrimps, Lobsters, Crabs, etc.)
SubClass:Cirripedia (Barnacles)
Order:Sessilia
Suborder:Balanomorpha
Family:Tetraclitidae
Scientific name:Tetraclita rubescens
Sources:
1. Seashore of Southern California
a LonePine Field Guide by Ian Sheldon
2. Life Between the tides
The Natural History of the Common Seashore Life of Southern California
by Jeffrey L. Brandon and Frank J. Rokop
3. Wikipedia

Thatched or
Volcano Barnacles

1 - 1 1/2 inches

tend to be solitary

reach sexual
maturity in
about 2 years

adults are red,
youngsters are
white
can live up to
15 years

have uniform vertical
grooves and ridges
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From SF
to Baja

Echinoderms (Stars,
Urchins)
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Sea Star Wasting Syndrome
September 21, 2015

Excerpts from www.seastarwasting.org

“Sea stars along much of the North American Pacific coast are dying in great numbers from a
mysterious wasting syndrome. Similar die-offs have occurred before in the 1970s, 80s, and the
90s, but never before at this magnitude and over such a wide geographic area. Pisaster ochraceus
and many other species of sea stars have been affected by the current sea star wasting syndrome
event. The following paper by Hewson et al. “Densovirus associated with sea-star wasting disease
and mass mortality” provides evidence for a link between a densovirus (SSaDV) and sea star
wasting syndrome (SSWS) but there is still much work to be done before this mysterious disease
is fully understood.
Sea star wasting syndrome is a general description of a set of symptoms that are found in sea
stars. Typically, lesions appear in the ectoderm followed by decay of tissue surrounding the
lesions, which leads to eventual fragmentation of the body and death. A deflated appearance can
precede other morphological signs of the disease. All of these symptoms are also associated with
ordinary attributes of unhealthy stars and can arise when an individual is stranded too high in the
intertidal zone (for example) and simply desiccates. “True” wasting disease will be present in
individuals that are found in suitable habitat, often in the midst of other individuals that might
also be affected. The progression of wasting disease can be rapid, leading to death within a few
days, and its effects can be devastating on sea star populations. The proximal cause of the disease,
when pathological studies have been done, is typically a bacterium (vibrio), although a recent
wasting event on the east coast of the United States has been attributed to a virus.
The current bout of this wasting syndrome was first noted in ochre stars (Pisaster ochraceus) in
June 2013 along the coast of Washington state during monitoring surveys conducted by MARINe
researchers from Olympic National Park (ONP).
MARINe monitoring groups have since documented wasting in Pisaster ochraceus from Alaska
through California (see wasting map for specific locations). Two common attributes for many of
the sites are: (1) the period prior to wasting was characterized by warm water temperatures, and
(2) the effects are dramatic.

721

The majority of early observations were made in intertidal (tidepool) habitats and as a result most
of the early reports were for ochre stars, the most common in the habitat, but others species
affected include the mottled star (Evasterias troschelii), leather star (Dermasterias imbricata),
and six-armed stars (Leptasterias).
In subtidal habitats, the sunflower star is typically the first species to succumb, followed by the
rainbow star (Orthasterias koehleri), giant pink star (Pisaster brevispinus), giant star (Pisaster
giganteus), mottled star, ochre star and sun star (Solaster), leather star (Dermasterias imbricata),
vermilion star (Mediaster aequalis), six-armed stars, and bat star (Patiria miniata).
We don’t know whether the syndrome spreads sequentially from one species to the next, or if
some species simply take longer to express symptoms, but the usually large populations of ochre
and sunflower stars have experienced massive, geographically expansive (if patchy) and welldocumented declines. Other species are less abundant, so the impact of the syndrome is not as
clear.
From extensive samples collected
researchers have begun to identify the
agent behind the syndrome, and the
environmental conditions that may have
led to the outbreak. One of the top
priorities is to confirm that an infectious
agent is involved, and if so what it is.
Molecular sequencing work of samples is
underway at Cornell University to identify
possible viruses and bacteria that could be
causative agents. Current thinking is that
there is an infectious agent involved,
likely a pathogen. Importantly there is
no evidence at all that links the current
wasting event to the ongoing disaster at the Fukushima nuclear facility in Japan.
Ecologists consider both sunflower and ochre stars to be keystone species because they have a
disproportionately large influence on other species in their ecosystem. In fact Pisaster
ochraceus was the basis of the Keystone species concept because of its potential to dramatically
alter the rocky intertidal community in which it occurs. Our long-term monitoring data, including
population estimates prior to the Wasting event, in combination with our biodiversity surveys,
will allow us to interpret change to communities that might result from severe population declines
of P. ochraceus. The collected information will also be used to document recovery of both sea
star populations and the community affected by way of the loss of sea stars.”
For more information or to document an occurrence, please visit: www.seastarwasting.org
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Bat Star (Patiria miniata)

Contributed by TPERP Clay Clifton

Where to find them: 1 to 3-inch diameter individuals are found in the rocky middle inter-tidal
zone in crevices and under ledges or rocks, while 6-inch diameter specimens are found in deep
water in the kelp bed community and on walls of submarine canyons. Range is from Sitka,
Alaska to La Paz in Baja California Sur, Mexico. South of Point Conception, California,
specimens are few, small, stunted and usually found under rocks. P. miniata is rare in the Rocky
Intertidal at Cabrillo.
What do they eat: A great variety of attached animals (barnacles, limpets, etc.) or dead plants or
animals.
Who eats them: Primary threats are souvenir harvesting/collection of these animals by people.
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Adaptations: Wide range of coloration including solid white, yellow, orange, brown, gray, red
or purple; or pale and irregularly mottled or spotted with these colors. Usually five (but
sometimes four up to nine) rays used to grasp and pry open shells of prey. Eyes are on tips of
rays (arms) and respiration (breathing) is through the skin. Fossil records indicate this phylum
has been on Earth for more than 500,000,000 years.
Reproduction: External by discharge of male and female sperm and eggs during late winter and
spring, initially developing as minute, free swimming larvae, which the sea stars develop inside
of, absorbing the larval form as they grow.
What’s their life like: An omnivore or scavenger, P. miniata, along with other sea stars are the
most easily recognizable and familiar residents of southern California rocky inter-tidal. Suckers
on tube feet allow them to cling to surf swept rocks and slowly cover the rocky inter-tidal in
search of prey.
Interesting facts: Commonly used in embryological experimentation because of availability,
long breeding season and tendency of males and females to extrude sexual products very readily.
Feeds by extending its voluminous stomach out of its body over its prey.
Classification
Phylum: Echinodermata
Class: Asteroidea
Order: Spinulosida
Family: Asterinidae
Scientific Name: Patiria miniata
Common Name(s): Bat star , Sea bat, red, yellow or purple sea star
Source(s) of Information:
Edward F. Ricketts, Calvin, J., and Hedgpeth, J.W. Between Pacific Tides. Fifth Edition. 1939,
renewed in 1985. Stanford University Press.
Jeffery L. Brandon, and Rokop, F. J. Life Between the Tides – The Natural History of the
Common Seashore Life of Southern California. 1985. American Southwest Publishing Company
of San Diego.
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Knobby Star (Pisaster giganteus)

Contributed by TPERP Victor Knarreborg

Where to find them: They are found on the Pacific coast of North America, from Alaska to
Mexico.
Found among rocks in low intertidal and sub intertidal zones. Usually found around the protected
costal lines with low tide. They can often be found attached to rocks, pier supports or in the sand.
They are usually found up to 88 meters down in the water.
What do they eat: They are predators and eat many mussels and barnacles. The star’s tube feet
use strong suction to pull the mussel’s shell apart. They can pull nonstop for hours until their
prey gets tired. Once they open their prey’s shell, even a bit, they extend their stomach out into
the prey and digest it. It takes more than six hours to eat one bivalve like a mussel.
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They prey on several kinds of sea organisms including barnacles, gastropods, bivalves and
limpets.
Who eats them: Benthic fish, large crabs. The knobby star has only a few predators. Sea otters
and sea birds feed on giant sea stars. Also, their larvae are subject to being made a meal by
certain types of sea snails.
Size and Color: They can grow as large as 24 inches in diameter. Their color varies from brown
to red or purple.
They can be yellow, orange, brown, red or purple. They are a heavy sea star with a large
middle disk and five big arms radiating out. They have short white spines on top and tube
feet on the bottom. Their mouth is located underneath.
Knobby stars have a dense body with wide arms. Pisaster Giganteus have a surface that is either
tan or brown, but you will find a giant sea star with the occasional yellowish or grayish surface.
They contain thick, blunt white spines which are surrounded by a blue ring that is very
distinctive in this species. It is the spines that the name giganteus refers to. The tips of the spines
are swollen and surrounded by brown fuzz and pedicellariae that have a plier-like shape. These
pedicellariae are used as a protective mechanism against predators. They have no distinct pattern.
They range from 36-48 centimeters from the tip of one arm to the other.
Reproduction: Males and females release their sperm and eggs into the water where fertilization
occurs.
Knobby stars have small eggs, and their sperm contain spherical heads. Once their larvae are
born, they are bilaterally symmetrical. By the time they mature and reach adulthood they are
centered around a set point with radial symmetry to their bodies. The gonads of the giant sea star
grow in a winters time just in time for spawning season between the months of March and April.
Interesting facts: If they lose an arm to a predator, they can grow it back. Sea stars eat by
inserting their inside-out stomach into a shell and digesting their prey. When the meal is done
they retract their stomach back into their bodies.
Classification
Phylum: Echinodermata
Class: Asteroidea
Order: Forcipulatida
Family: Asteriidae
Scientific Name: Pisaster giganteus3
Common Name(s): Knobby Star sometimes called the “jeweled star” because of the blue and
white knobs all over its body.
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Fragile Rainbow Star (Astrometis sertulifera)
Contributed by TPERP Eileen Frame

J&W Tam

Size: They can grow to 8 cm and almost always have five symmetric arms
What do they eat: They feed primarily on small crabs, though chitons, snails, clams, barnacles,
brittle stars, and urchins have also been found in the diet. Their method of feeding is unique
among sea stars. Rather than grasp their prey from below with their tube feet, they capture prey
on their top surface using pedicellariae. These parrot-beak-like appendages are set into cushions
surrounded by the larger multi-colored spines on the animals' top. When prey is sensed, the
cushion is raised above the level of the spines, and the "jaws" clamp shut. Prey can be held
immobile for some time before being transferred under the animal and eaten.
What eats them: They can be eaten by sun stars
Interesting Facts: Like all species of sea star, this species can occasionally break off (and later
regrow) one of its arms, but has less tendency to discard its limbs than most sea stars in
California.
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The common name comes from the brilliant coloration of species. The spines may be purple,
orange, or blue with red tips
Classification
Phylum: Echinodermata
Class: Asterozoa
Order: Forcipulatida
Family: Asteriidae
Scientific Name: Astrometis sertulifera
Common Name(s): fragile star
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Brittle Star (Ophiothrix spiculata)

Contributed by TPERP Victor Knarreborg

J&W Tam – Banded Brittle Star

J&W Tam – Esmark’s Brittle Star

Where to find them: This species is most abundant in the middle and low intertidal pools.
Subtidally, it can live to depths of more than 200 feet. The geographic range is from San Mateo
County in northern California to Peru.
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What do they eat: The Spiny brittle star is not a bottom scavenger, but a suspension feeder. It
raises its arms upward and traps suspended plankton and detritus with mucus secretions on the
arms and spines.
Size and Color: A brittle star has five unbranched arms, set off from a central disc. The arms
appear to be jointed because of four longitudinal rows of shields. There are two rows of lateral
shields with two to 15 spines arranged in rows. Spines vary in shape and size depending on the
species. A variety of colors are seen among brittle stars and they are often mottled or banded, but
most at Cabrillo are greenish brown with orange bands around the arms. The central disc of most
species ranges from 0.39–1.2 inches in diameter.
Reproduction: The gonads are located in the disk, and open into pouches in between the arms,
called genital bursae. Fertilization is external in most species, with the gametes being shed into
the surrounding water through the bursal sacs. An exception is the Ophiocanopidae, in which the
gonads do not open into bursae and are instead paired in a chain along the basal arm joints.
Brittle stars generally sexually mature in two years, become full grown in three to four years, and
live up to five years. Euryalina, such as Gorgonocephalus, may well live much longer.
Interesting facts: Brittle stars are the most mobile echinoderms. Flexible arms are used for
crawling or clinging. The lateral arm spines provide traction.
Brittle stars occur in incredible numbers on the sandy seafloor. In kelp forests near La Jolla in
southern California, millions of them may carpet the seafloor in layers up to an inch thick.
Brittle stars live in an incredible range of water depths—from the shoreline down to 6,755 feet.
Over 60 species of brittle stars are known to be bioluminescent. Most of these produce light in
the green wavelengths, although a few blue-emitting species have also been discovered. Both
shallow water and deep-sea species of brittle stars are known to produce light. Presumably, this
light is used to deter predators.
There are over 2,000 species of brittle stars living today. More than 1200 of these species are
found in deep waters, greater than 200 meters deep.
The name is derived from their habit of breaking off arms as a means of defense. New arms are
easily regenerated. Each arm contains a series of jointed, bone-like internal calcite plates, or
ossicles, which determine the freedom of arm movements. The body and arms of brittle stars are
also protected by calcite plates, which in some species consist of arrays of microlenses that focus
light onto a nerve bundle, acting like a compound eye. Brittle stars can move quickly and in any
direction.
Classification
Phylum: Echinodermata1
Class: Ophiuroidea1
Order: • Oegophiurida• Phrynophiurida• Ophiurida
Family: Ophiothricidae
Scientific Name: Ophiothrix spiculata
Common Name(s): brittle star. They are also known as serpent stars.
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Anatomy

Hard Exoskeleton
Has Mouth and Stomach
No Brain-Feet Have Ring of Nerve Cells
Feet Sensitive to Odors, Can Regenerate
Body is Light Sensitive - (Acts as Compound Eye)
Glands at Tip of Feet Extrude a Powerful Adhesive

Ochre Sea Stars (Pisaster ochraceus)
Contributed by Dr. Bonnie Becker

Where found: Throughout the intertidal, although never much above the water line.
Interesting facts: Since sea stars are not actually fish, the term "starfish" is technically
incorrect. Sea star is the more appropriate term for these invertebrates. These animals are
very often found in conjunction with California mussels and gooseneck barnacles. BPT
refers to this as the Mytilus-Pollicipes-Pisaster association. Pisaster is noticeably missing
from the Cabrillo National Monument tidepools, but is included in this summary due to
their ecological importance on most California shores. The reasons they are absent from
CNM and the ecological effects of this absence are unknown. If a visitor or volunteer
finds one, try to identify it to species (or photograph it) and report it to a ranger.
Adaptations: Pisaster does not need protective coloration, since they are extremely tough.
They have few enemies besides humans, who collect them for souvenirs. They are very
strong. To remove a Pisaster from a rock, one needs to rip off its tube feet with a crow
bar. On the skin of these echinoderms are little pincers called pedicellariae. These are
used to keep parasites like barnacles from growing on the animals. They have also been
used for feeding, catching a small crab and moving it towards the tube feet. The tube feet
and other tiny extensions on the sea star's body aid in breathing.
Food: Pisaster is a voracious eater and will ingest anything it can fit in its stomach. It eats by
inverting its stomach and digesting its food outside the stomach. Sea stars will wrap
around a mussel or other bivalve, pry the shell apart, and insert their stomach inside.
They can fit their stomachs into a slit that is only 0.1mm wide.
Life history: Spawning occurs in April and May on the Central Coast. They grow in proportion
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to their food supply, and will actually shrink when the food supply is too low. They are
thought to live up to 20 years.
Classification:
Phylum:
Sand
Class:
Order:
Family:
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Echinodermata (Sea stars, Brittle Stars, Sea Urchins, Sea Cucumbers,
Dollars, etc.)
Asteroidea (Sea stars)
Forcipulatda
Asteriidae

Purple Urchin(Strongylocentrotus purpuratus)
Contributed by TPERP Sara Chai

J&W Tam

Location: They are found in the lower intertidal to approximately 160 meters in depth in the
Pacific Ocean. They can be found off the western coast of North America, as far north as
Vancouver Island, British Colombia and as far south as Isla Cedra in Baja California.
Diet: Purple sea urchins eat algae as well as decayed matter. When there are numerous urchins,
they can completely devastate a kelp forest. This is known as an urchin barren.
Predators: (who eats them): sea otters, California sheephead (a fish), sea stars, anemones, and
some crabs. Lobsters also prey on purple urchins.
Adaptations:
Urchins decorate themselves with algae and shell bits held on with tube feet to prevent getting
dried out. Other hypotheses for doing this include protection from the sun's ultraviolet rays and
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trying to avoid being eaten. The purple urchin can regenerate some of its parts, but if it has a
severe injury, it cannot fix it and will die.
Reproduction:
Most urchins are either male or female, but some urchins are hermaphrodites. Most fertilization
occurs during winter, between January and March. The fertilized eggs feed on plankton until
they eventually change into a tiny bottom dwelling urchin.
Life For A Purple Sea Urchin:
A sea urchin often shelters itself in holes in rocks. The urchin can form its shelter by using its
spines and gnawing at the rock with its teeth. They occupy pits in softer rock in more northern
parts of their range, but not so much at Cabrillo. The sea urchin moves along the ocean floor and
in the rocky intertidal using its spines and tube feet.
The purple sea urchin can usually defend itself against sea stars. The urchin lets some sea star
arms get really close by moving its spines. Then, when the star tries to grab the urchin, the
urchin's pincers bite the star's tube feet. However, this tactic doesn't work for sunflower stars.
The urchin tries to retreat away from them but if the urchin isn't fast enough, it is swallowed
whole.
Interesting Facts:
The inner round shell of a sea urchin (its body) is called a "test." The test is covered with pincers,
tube feet, and the purple spines.
It is smaller than it's relative, the red sea urchin.
If a sea otter eats a purple sea urchin, its bones turn purple.
A purple sea urchin's mouth is on its bottom.
Purple sea urchins are one of the first animals to show distress in water that's polluted.
Urchins are said to have more genetic variability than other species, including people.
Urchins can live up to thirty years.
Classification
Phylum: Echinodermata
Class: Echinoidea
Order: Echinoida
Family: Strongylocentrotidae
Scientific Name: Strongylocentrotus purpuratus
Common Name(s): purple urchin
Sources:
1) Strongylocentrotus purpuratus (Stimpson, 1857) http://www.wallawalla.edu/academics/departments/biology/rosario/inverts/Echinodermata/Class
%20Echinoidea/Echinoida/Strongylocentrotidae/Strongylocentrotus_purpuratus.html
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2) Monterey Bay Aquarium - Purple sea urchin (on exhibit) http://www.montereybayaquarium.org/animals/animaldetails.aspx?id=781774
3) Purple sea urchin vidoes, photos and facts - http://www.arkive.org/purple-seaurchin/strongylocentrotus-purpuratus/
4)Purple Sea Urchin on Enchanted Learning http://www.enchantedlearning.com/subjects/invertebrates/echinoderm/Purpleseaurchin.shtml
(This link has a neat diagram with labeled parts. If you could isolate the image, it'd be neat to
have).
5) Purple Sea Urchin- Think Quest - http://library.thinkquest.org/J002608/urchin.html
6) "Purple Sea Urchins Evolve in a Flash to Survive Growing Acidity" - NBC News (4-92013) http://science.nbcnews.com/_news/2013/04/09/17672170-purple-sea-urchins-evolve-in-aflash-to-survive-growing-acidity?lite
7) Life Between the Tides - J.L. Brandon and F.K. Rokop, 1985, p. 180-181.
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Red Urchin (Strongylocentrotus franciscanus)
Contributed by TPERP Carol Holt

Where to find them: They reside along the Pacific Coast from Alaska to Baja California. They
frequent the exposed outer coast from the lower-most rocky intertidal to depths of up to 300 feet.
They tend to avoid sandy or muddy areas.
What they eat: They like to graze on attached and drifting seaweed and kelp. Some of their
favorite foods are the kelp Macrocystis and Nereocystis. Thus, they tend to reside in kelp beds.
They have specialized jaws which they use to scrape algae off rocks. They hold on to kelp with
tube feet while they eat. If the urchin has algae land on top of it, it can use its spines and tube feet
to get the food to its mouth, which is located on its underside. Urchins are also scavengers and
eat about anything they can manage including parts of dead fish.
Who eats them: Smaller and younger urchins can be eaten by some crabs, some fish (including
wolf eels) and sea stars. The larger-sized mature urchins are less threatened due to their size.
Note: mature red urchins can have a diameter up to 7 inches without including the spines and can
have spines up to 3 inches long. The main predators of mature urchins are sea otters. In areas
where sea otters are in abundance and flourish, red sea urchins do not. Otters crack urchins open
on rocks and then place them on their stomachs where they dismantle and consume the urchins.
There is also a commercial fishery in southern California for these urchins. The gonads are used
in sushi.
Adaptations: The urchin’s skeleton is made up of fused plates that encircle the animal, similar
to the slices of an orange. Every other section has holes through which three kinds of appendages
can extend – spines, tubed feet, or pedicellariae. The tubed feet allow the animal to move and are
controlled by a water vascular system. The animal extends or contracts its feet by changing the
amount of water inside the feet. The pedicellariae are thin flexible stalks which have three jaws
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apiece. Each jaw has a poison gland and a stiff sensory hair. The urchin uses the pedicellariae to
defend itself against a predator’s attack.
Reproduction: The main spawning period from Central California south is springtime usually
between April and May. In the northern areas of the range (B.C., Canada to Alaska) it can run
from June – September. Females release orange colored eggs and males release white sperm
through gonophores into the water for chance fertilization. Any fertilized eggs develop into
planktonic larvae and settle onto the bottom where they can develop into juvenile sea urchins.
The planktonic larvae are “bilaterally symmetric” – having a single line which divides them into
two mirror images. As they develop, they gain the features of the adults and are “radially
symmetric” – can be divided into equal parts from a center axis.
What their life is like: Red urchins can take longer than a year to reach reproductive size and
typical lifespan can vary from a few years to decades. Some in the northern portions of the range
can reach ages of well over 100 years. They tend to inhabit only deeper pools and rocky shores
extending downward from the low tide line. They are constantly searching out kelp and seaweed
to consume for food. Often a sea urchin’s long intestine can be inhabited by a small flatworm
which also feasts on whatever the urchin consumes.
Interesting facts: The sea urchin gets its name from an old English word for spiny hedgehog.
The mouth of urchins, located on the flat bottom of the animal, is called “Aristotle’s Lantern”
and is named after the Greek philosopher who first described it. The mouth has five tooth-like
plates that point inward, and it is moved by 60 muscles.
The gonads of the Red Sea Urchin are considered a delicacy in Japan and other parts of Asia.
Classification:
Phylum: Enchinodermata
Class: Echinoidea
Order: Echinoida
Family: Strongylocentrotidae
Scientific Name: Strongylocentrotus franciscanus
Common Name(s): Red urchin

Sources of Information:
http://www.aquariumofpacific.org/onlinelearningcenter/species/red_sea_urchin
www.dfo-mpo.gc.ca/science/publications/uww-msm/articles/urchin-oursin-eng.htm
Brandon, Jeffrey L. Rokop, Frank J. 1985. Life Between the Tides.
San Diego: American Southwest Publishing Company of San Diego
Ricketts, Edward F., Calvin, Jack, and Hedgpeth, Joel W. 1985.
Between Pacific Tides Fifth Edition. Stanford: Stanford University Press
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Denny, Mark W. & Gaines, Steven D., editors 2007.
Encyclopedia of Tidepools & Rocky Shores. Berkeley: University of California Press
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Warty Sea Cucumber (Parastichopus parvimensis)
Contributed by TPERP Dan Wieder

Where to find them: They are found on the Pacific coast of North America, from Monterey to
Baja California.
Found among rocks in low intertidal and sub intertidal zones. They migrate to deeper waters
from August to November, nearly disappearing from the waters of Southern California.
What do they eat: They eat detritus (small particles of organic matter) within the mud and soft
sediments.
Who eats them: Fish, gastropods, crustaceans, sea stars, including the Sunflower Sea Star.
Humans also eat the Sea cucumbers, especially in Asian countries.
Size and Color: They have a sausage-shaped body that can grow up to 10 inches in length.
Their color varies from orange-yellow to reddish brown. The warty description comes from the
numerous black tipped projections surrounding the body.
Reproduction: Males and females release their sperm and eggs into the water using an external
broadcasting method, so fertilization happens mainly by chance. Spawning takes place usually in
November with the female able to lay thousands of eggs.
Interesting facts: When first handled, the body is soft, but with rough treatment, it becomes
thick and rigid.
If the sea cucumber is roughly handled or placed in water that is too warm, it will expel most of
its organs out through its anus in a process called evisceration. These organs are regenerated in
one to two months. This evisceration process also occurs each year to cleanse itself of the
detritus in its system.
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Classification
Phylum: Echinodermata
Class: Holothuroidea
Order: Aspidochirotida
Family: Stichopododae
Scientific Name: Parastichopus parvimensis
Common Name(s): Warty Sea Cucumber.

References
Brandon, Jeffrey L. Rokop, Frank J. 1985. Life Between the Tides.
San Diego: American Southwest Publishing Company of San Diego
http://animaldiversity.org/accounts/Parastichopus_parvimensis/
https://en.wikipedia.org/wiki/Parastichopus_parvimensis
http://aquafind.com/SIMoN/Parastichopus_parvimensis.php
http://dictionary.sensagent.com/parastichopus%20parvimensis/en-en/
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Molluscs (Snails, Slugs,
Limpets, Bivalves)
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California Sea Hare (Aplysia californica)
Contributed by Dr. Bonnie Becker

J&W Tam

J&W Tam

Where found: Low tide zone up to upper tidepools.
Interesting facts: A sea hare is a mollusc, related to the snails, but without the conspicuous
outer shell. They have a tremendous internal shell. When threatened, Aplysia squirts a
deep purple "ink". This substance, as well as parts of the animal, is distasteful to most
predators. This species has few natural predators.
Adaptations: Aplysia breathe with the help of two fleshy flaps that extend over the back and are
flapped and create currents to force water over the gills.
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Food: Aplysia eat algae. They sense the food at a distance and cut it up with their radula. They
use three stomachs, two of which have grinding "teeth" inside.
Life history: Aplysia is hermaphroditic, with both male and female sex organs. Fertilization is
internal and copulation lasts several hours to several days. Mating occurs year-round, but
concentrated in the late spring to late fall. Eggs are deposited in stringy yellow masses,
with on the order of 80 million eggs per mass. One egg mass was unraveled in a lab and
was 1/3 of a mile long. Within 12 days the eggs hatch to free swimming larvae that are
planktonic for approximately a month. Settlement usually occurs on or near red algae.
The animals grow quickly, and within a year are usually full-grown. They usually don't
live much longer than a year.
Classification:
Phylum:
Class:
Subclass:
Order:
Family:

Mollusca (Soft-bodied animals with external shells or modified internal
shells)
Gastropoda (Snails, Limpets, Sea hares, Nudibranchs, etc.)
Opisthobranchia (Nudibranchs, Sea hares, Sea slugs, etc.)
Anaspidea
Aplysiidae

J&W Tam – Seahare eggs
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Black Sea Hare (Aplysia vaccaria)

Contributed by Dr. Bonnie Becker, Modified by TPERP Dan Wieder

D. Wieder

Where found: Low tide zone up to upper tidepools. Similar to California Sea Hare but is deep
purplish black instead of brownish gray.
Interesting facts: A sea hare is a mollusc, related to snails, but without the conspicuous outer
shell. They have a tremendous internal shell. It does not squirt “ink” in contrast to the
California Sea Hare. This species has few natural predators and holds the size record for
sea hares, up to 30 inches in length and up to 35 pounds. The species name is descriptive,
referring to its cow-like attributes, since vaccaria refers to cow-house or pasture in Latin.
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Adaptations: Aplysia breathe with the help of two fleshy flaps that extend over the back and are
flapped and create currents to force water over the gills.
Food: Aplysia eat algae. They sense the food at a distance and cut it up with their radula. They
use three stomachs, two of which have grinding "teeth" inside.
Life history: Aplysia is hermaphroditic, with both male and female sex organs. Fertilization is
internal and copulation lasts several hours to several days. Mating occurs year-round, but
is concentrated in the late spring to late fall. Eggs are deposited in stringy yellow masses,
with on the order of 80 million eggs per mass. One egg mass was unraveled in a lab and
was 1/3 of a mile long! Within 12 days the eggs hatch to free swimming larvae that are
planktonic for approximately a month. Settlement usually occurs on or near red algae.
The animals grow quickly, and within a year are usually full-grown. They usually don't
live much longer than a year.
Classification:
Phylum:
Class:
Subclass:
Order:
Family:

Mollusca (Soft-bodied animals with external shells or modified internal
shells)
Gastropoda (Snails, Limpets, Sea hares, Nudibranchs, etc.)
Opisthobranchia (Nudibranchs, Sea hares, Sea slugs, etc.)
Anaspidea
Aplysiidae

J & W Tam
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Nudibranchs

Contributed by TPERP Ginny Buerger

D. Wieder

Opalescent Nudibranch
(Hermissenda crassicornis)

D. Wieder

Hopkin’s Rose Nudibranch
(Okenia rosacaea)

Where to find them: They are found throughout the world's oceans, but are most abundant in
shallow, tropical waters. The two species above are common at Cabrillo.
What do they eat: They are carnivores that slowly graze on algae, sponges, anemones, corals,
barnacles, and even other nudibranchs.
http://animals.nationalgeographic.com/animals/invertebrates/nudibranch
“Nudibranchs eat using a radula, which is many rows of tiny teeth, used to scrape food off rocks.
They are carnivorous – their prey include anemones,sponges, coral, hydroids, barnacles, fish
eggs, sea slugs, and other nudibranchs. Nudibranchs are picky eaters - individual species or
families of nudibranchs may eat only one kind of prey. Nudibranchs get their bright colors from
the food they eat. These colors may be used for camouflage or to warn predators of the poison
that lies within.
To identify prey, they have two highly sensitive tentacles, called rhinophores, located on top of
their heads. Nudibranchs derive their coloring from the food they eat, which helps in
camouflage, and some even retain the foul-tasting poisons of their prey and secrete them as a
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defense against predators.”
http://marinelife.about.com/od/invertebrates/tp/Facts-About-Nudibranchs.htm
Who eats them: They are prey for fish in the tidepools. See the adaptation below to withdraw
their tentacles to reduce the likelihood of being spotted by predators.
Adaptations: “The bottom-dwelling, jelly-bodied nudibranch might seem an unlikely canvas
for Mother Nature to express her wildest indulgences of color and form. But these shell-less
molluscs, part of the sea slug family, bear some of the most fascinating shapes, sumptuous hues,
and intricate patterns of any animal on Earth. “New” varieties of nudibranchs are being
discovered constantly.
“Nudibranchs also may have tentacles on their heads that help them smell, taste and get around.
A pair of tentacles called rhinophores on the nudibranch's head have scent receptors that allow
the nudibranch to smell its food or other nudibranchs. Since the rhinophores stick out and can be
a target for hungry fish, most nudibranchs have the ability to withdraw the rhinophores and hide
them in a pocket in their skin if the nudibranch senses danger.”
Reproduction: “Nudibranchs are simultaneous hermaphrodites, and can mate with any other
mature member of their species, which means they have reproductive organs of both sexes. Since
they can't move too far, too fast, and are solitary in nature, it's important for them to be able to
reproduce if the situation presents itself. Having both sexes means that they can mate with any
adult that happens to pass by. They lay masses of spiral-shaped or coiled eggs. The eggs hatch
into free-swimming larvae which eventually settle onto the ocean bottom as adults. Their
lifespan varies widely, with some living less than a month, and others living up to one year.”
(http://animals.nationalgeographic.com/animals/invertebrates/nudibranch
What’s their life like: Nudibranchs live about one month to one year. They are carnivores,
moving about on their gastropod’s foot to seek food such as coral, algae, anemones and
barnacles. They range in size from less than an inch to about 12 inches and may weigh up to 3
pounds. Most are about the size of a teacup or smaller.
Nudibranchs have a shell in their larval stage, but it disappears in the adult form. Gastropods also
have a foot (more on that below) and all young gastropods undergo a process called torsion in
their larval stage. In this process, it’s like they are doing a hand stand, with their feet still on the
ground, but their butts are twisted 180 degrees and over their heads. Torsion is a difficult
concept to explain. Thus they spend their lives standing on their heads, so to speak.
http://marinelife.about.com/od/invertebrates/tp/Facts-About-Nudibranchs.htm
Interesting facts: Some nudibranchs are solar-powered, storing algae in their outer tissues and
living off the sugars produced by the algae’s photosynthesis.
http://animals.nationalgeographic.com/animals/invertebrates/nudibranch
Their scientific name, Nudibranchia, means naked gills, and describes the feathery gills and
horns that most wear on their backs.
Classification
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Phylum: Mollusca
Class: Gastropoda
Order: nudibranchia
Family: sea slugs
Scientific Name: nudibranchia
Common Name(s): nudibranchs or sea slugs
Source(s) of Information:
http://animals.nationalgeographic.com/animals/invertebrates/nudibranch
http://marinelife.about.com/od/invertebrates/tp/Facts-About-Nudibranchs.htm
Some other types of Nudibranchs and Dorids

J&W Tam – California Aglaja
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J&W Tam – McDonald’s Dorid

J&W Tam – Hopkins Rose Nudibranch
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J&W Tam – Opalescent Nudibranch

J&W Tam – Porter’s Chromodorid
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J&W Tam – Rabbit Dorid

J&W Tam – San Diego Dorid
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J&W Tam – Violet Fan Nudibranch (Spanish Shawl)

J&W Tam – Violet Fan Nudibranch (Spanish Shawl)
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J&W Tam – Yellow Umbrella Slug
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Giant Keyhole Limpet (Megathura crenulata)

Where found: Rocky Intertidal, Monterey-Central Baja California
What’s their life like: Usually at night, they will move around on algae-covered rocks.
What do they eat: Algae, Ulva
Reproduction: Egg/Sperm release
Adaptations: These keyhole limpets are large, growing up to 60-132 mm., and they usually have
a shell largely concealed in the tough fleshy mantle.
Interesting facts: They draw water in under the front end of their shell; the water then passes
over a pair of gills and exits through the keyhole. They are closely related to abalone.
Although these aquatic creatures do not have eyes, they have other adaptations and features that
allow them to interact with the world around them. Special chemoreceptor cells are highly
sensitive to certain chemicals found in the mucus that limpets leave behind them. Limpets can

757

follow their own mucus trails to navigate back to preferred sleeping and eating spots. Like other
animals sensitive to chemical signals, it is believed that these animals can also communicate with
each other with chemical messages.
Classification:
Phylum: Mollusca
Class: Gastropoda
Superfamily: Fissurelloidea
Family: Fissurellidae
Scientific Name: Megathura crenulata
Common Name(s):giant keyhole limpet

Mantle
Radula

Muscular
Foot
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Scrape Marks Where water passes through
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Owl Limpet (Lottia gigantea)

Contributed by TPERP Tracey Jones

Where to find them: The owl limpet is found on the Pacific coast of North America from
northern California to southern Baja California.
What’s their life like: It is most abundant in California and favors vertical rock faces in waveswept areas in the upper littoral zone. It grows slowly and may live for up to 20 years. It browses
on microalgae growing on rock surfaces.
The owl limpet is a territorial species and some individuals return to the same specific location
every time the tide goes out. The limpet's contours grow to fit the rock surface tightly.
Size: up to 4 inches.
What do they eat: grazes at night, or when the tide is in, on sea lettuce and other algae.
What eats them: the Black Oystercatcher (a bird) is the main predator. When they're little, it’s
possible that lots of other things could eat them, such as gulls. There may also be other mammal
predators we simply don't see much of at Cabrillo. As the limpets get bigger, they become safe
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from more and more predators. We call this a size refuge. It is certainly reasonable to think at
smaller sizes stars could prey on them lower down when the tide is in. Mexicanthina might also
prey on smaller individuals.
Reproduction: Owl limpets are protandric hermaphrodites. They spend about two years as
juveniles before starting their reproductive lives as male limpets. If they survive long enough,
some of them later transform into females.
Defense: attachment strength, suction and a heavy shell.
Interesting Facts: These limpets will return to a “home spot” called a scar after their feeding
when the tide is in and at night.
They can live for 20 years. Their name comes from the muscle scar created on the inside of the
shell which resembles an owl head.
Large female limpets graze on the film of algae growing on rocks and defend their territory
against other owl limpets, mobile gastropods, mussels, sea anemones, barnacles and macroalgae.
They dislodge large competitors by pushing them away with the anterior part of the shell, and if
barnacles settle, they are rasped away with the radula.

Classification
Phylum: Mollusca
Class: Gastropoda
Superfamily: Lottioidea
Family: Lottiidae
Scientific Name: Lottia gigantea
Common Name(s): Owl limpet
Source(s) of Information:

Sources:
1. Seashore of Southern California
a LonePine Field Guide by Ian Sheldon
2. Life Between the tides
The Natural History of the Common Seashore Life of Southern California
by Jeffrey L. Brandon and Frank J. Rokop
3. Wikipedia
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The Plight of the Owl Limpet
The tidepools at Cabrillo National Monument are currently being studied to assess the impact
human visitors have on them. Initial results seem to indicate that humans are contributing
substantially to the decline of many species. The National Park Service, however, believes that
we are capable of resolving the problems that face the intertidal animal and plant life so that we
may, hopefully, undo some of the damage and help these species survive.
For example, consider the plight of the owl limpet...
Owl limpets are still fairly common on the rocks of Cabrillo's tidepools. But so too were abalone
at one time. Then people discovered how good abalone tastes and the abalone began
disappearing. Now it is nearly impossible to find even a small abalone at Cabrillo. Like the
abalone before them, owl limpets today may be in danger of disappearing simply because they
taste good.
In the 1970s, owl limpets that lived in Cabrillo's tidepools were abundant and averaged 50.25mm
across in size. Meanwhile, only four miles up the coast at Sunset Cliffs, owl limpets at that time
averaged only 30.61mm. The older, larger owl limpets at Sunset Cliffs were apparently being
gathered for human consumption. At Cabrillo National Monument, however, no collecting of
any kind is allowed, so the animals are able to grow older and bigger.
Here is a curious and worrisome twist: owl limpets are hermaphroditic - in other words, they are
both male and female during their life span. They are male when they are young (and small), and
female when they get older (and larger). This is important because it may be that owl limpets are
not growing large enough to fulfill the female role of reproduction at Sunset Cliffs. At Cabrillo,
however, the tidepools are closely monitored and owl limpets are able to grow to a large, female,
size.
It is possible that protected areas like Cabrillo’s tidepools serve an important function as
breeding grounds for owl limpets and other commercially important species in the area. Most
limpets hatch from eggs into a larval form that drifts with the ocean's currents to their eventual
homes. Perhaps many owl limpets that spawn (hatch) at Cabrillo are swimming away and
replenishing other areas of the coastline with young owl limpets. If this is the case, then it is very
important that we protect and preserve areas like the Cabrillo tidepools.
A recent study, however, suggests that even the Cabrillo owl limpet population is in danger.
Between 1990 and 1995, owl limpet numbers declined an overall 23%, and individual animals
were found to average only 45mm in length (5.25mm less than they were 20 years ago). Park
rangers sometimes discover people collecting illegally in the park, and are worried that this
poaching may be causing the decline. The park has increased the presence of rangers and
volunteers in the tidepools, and rangers take a strong stance on enforcing the "No
Collecting" policies in the park.
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How many do you see?
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Lottia gigantea
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What are limpet gardens or limpet farms?
From former Cabrillo Marine Biologist, Benjamin Pister
I have never heard of anyone calling them farms before, only gardens. But the metaphor works
well in both cases. The larger Lottia, which are almost always female, keep an area of the rock
free of other limpets. They do this by just bulldozing them away. Since all the larger limpets are
territory holders, busy holding territories, they pretty much always face smaller limpets and can
win the fight. Micro algae grows on the bare rocks and the territory holder is free to graze it in
their "farm", or territory, whenever they wish. A great strategy to eliminate competition for space
and food, which are at a premium in the upper intertidal.
There are some pretty interesting experiments where scientists have erected little fences on the
rocks in the upper intertidal to keep out all grazing limpets and snails. Eventually the area inside
the fences grows lush green algae. The conclusion is that the grazers are constantly chowing
down on the micro algae before it can grow very big.
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The following photo shows some of the grazing tracks formed by the Owl limpets.

767

Limpets

Contributed by Dr. Bonnie Becker

Where found: On rocks in different zones of the intertidal, depending on the species. Lottia
digitalis and C. scabra are either solitary or in aggregates in surf areas, extending to the
splash line in shaded areas and down into the middle zone. They often compete, although
C. scabra tends to be found on gently sloping surfaces, while L. digitalis prefers more
vertical surfaces. Lottia gigantea (Giant Owl Limpet) are found in the high intertidal,
although larger specimens have been found in the middle intertidal.
Interesting facts: The height of a limpet's shell (relative to other individuals of the same
species) is sometimes associated with its position in the intertidal zone (taller shells are
found higher on shore). Although they look as motionless as a barnacle at low tide, these
animals are quite mobile. They can cruise around looking for food, avoiding predators,
defending their territory, seasonally migrating, or reacting to environmental disturbances.
This animal is a good example of how our perceptions of intertidal life are shaped by the
fact that we visit them during daytime low tides. See "food" and "life history" sections for
more details. An owl limpet is considered a delicacy in some cultures. Each animal is
prepared as a single, silver-dollar-sized fried steak. For this reason, Owl limpets are
subject to population pressures due to harvesting. Although (as of 1984) American law
does not regulate these animals specifically, there is a 35 invertebrate per day limit in
California.
Adaptations: Limpets use their "feet" to plaster themselves very tightly against rocks.
According to BPT, once the foot has taken hold of a rock, it takes 70 pounds of force to
remove a limpet with an area of 1 square inch. This protects them from desiccation as
well as predators.
Food: Although limpets look motionless, they actually cruise around looking for food and
fleeing predators. Some limpets stay motionless during daylight hours, others will move
as long as they are immersed in water. At night, the animal uses its foot to lift the shell
from the rock and actively moves. Limpets are grazers, eating algae that it scrapes off the
rocks with its radula. When the tide rises, aggregations of Lottia digitalis disperse in
search of food. They re-form at low tide, although not exactly with the same members or
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in the same place. During low tide, Owl limpets occupy a "home scar" that the animal fits
perfectly into. Around the home scar is the limpet's territory (about 1000 square
centimeters), which is covered in an algal film. Lottia defend their territory against
intruders, who usually know to avoid them. During the rising tide, the Lottia will graze its
algal film in the shape of a figure eight. When the tide subsides, they will return to their
home scar. Individual Lottia have been known to invade other Lottia home territories.
Life History: Males and females are separate, with fertilization occurring at sea. Lottia digitalis
will spawn in winter, spring, and summer, although recruitment is highest in the spring
and fall. When young they are found lower in the intertidal. Throughout their lives they
migrate upwards in fall and winter, possibly in response to increasing waves, and migrate
down in spring, but not to their original position. Therefore, as they age, their net motion
is upshore. Owl limpets change sex from male to female as they grow. Therefore, larger
individuals tend to be females, which are also the first to be harvested, leaving a
population of smaller males that are unable to reproduce and replenish the population.
Classification:
Phylum:
Class:
SubClass:
Order:
Genus and
Species:
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Mollusca (Soft-bodied animals with external shells or modified internal
shells)
Gastropoda (Snails, Limpets, Sea hares, Nudibranchs, etc.)
Prosobranchia
Archaeogastropoda (Limpets, Abalones, Turbans)
Lottia digitalis, C. scabra, C. pelta, Lottia gigantea (Often the smaller
species will seem to exhibit a continuum of traits that are hard to tease
apart)

Limpet teeth set new strength record

February 17, 2015
By Jonathan Webb Science reporter, BBC News

The limpet has a tongue or 'radula' covered in tiny teeth that scrape away at the rock surface

Engineers in the UK have found that limpets' teeth consist of the strongest biological material
ever tested.
Limpets use a tongue bristling with tiny teeth to scrape food off rocks and into their mouths, often
swallowing particles of rock in the process. The teeth are made of a mineral-protein composite,
which the researchers tested in tiny fragments in the laboratory. They found it was stronger than
spider silk, as well as all but the very strongest of man-made materials.
The findings, published in the Royal Society's journal Interface, suggest that the secret to the material's strength
is the thinness of its tightly packed mineral fibres - a discovery that could help improve the man-made
composites used to build aircraft, cars and boats, as well as dental fillings. "Biology is a great source of
inspiration as an engineer," said the study's lead author Prof Asa Barber, of the University of Portsmouth.
"These teeth are made up of very small fibres, put together in a particular way - and we should be thinking about
making our own structures following the same design principles."
‘Better than Kevlar’
Those fibres, consisting of an iron-based mineral called goethite, are laced through a protein base in much the
same way as carbon fibres can be used to strengthen plastic. The teeth themselves are less than a millimetre
long, but Prof Barber and his colleagues ground 10 of them into a minuscule dog-bone shape in order to
precisely measure the composite's tensile strength: the amount of force it can withstand before breaking.
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The tooth fragments were milled into a microscopic dog-bone shape and glued to a lever for testing.

The middle part of these samples was more than 100 times thinner than a human hair. With either end
glued to specialised levers inside a device called an atomic force microscope, the engineers applied a
pulling force to each of these milled tooth samples until they snapped. The strength they calculated
for the tooth material was, on average, about five gigapascals (GPa) - some five times greater than
most spider silk. This sets a new record for biology, Prof Barber said, even when his team considered
the most unusual spiders. "People are always trying to find the next strongest thing, but spider silk has
been the winner for quite a few years now," he told the BBC. "So we were quite happy that the limpet
teeth exceeded that. "One of my colleagues on the paper, from Italy, found some exotic spider silk
that was about 4.5GPa, and we measured about 5GPa." This measurement is about the same as the
pressure needed to turn carbon into diamond beneath the Earth's crust. Alternatively, as Prof Barber
explained, it can be compared to a single string of spaghetti holding up 3,000 half-kilogram bags of
sugar.

Limpets are a familiar sight in coastal rock pools

‘Bulldozers of the shore’
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In terms of man-made materials, the limpet tooth is stronger than Kevlar fibres and almost as good as the best
high-performance carbon fibre materials.
The key, Prof Barber said, is that its strength-giving mineral fibres are very thin - the ideal width, in fact, for
avoiding holes or flaws that would weaken the structure. This is something that engineers could learn from.
The lives of limpets, from BBC Two's Rock Pool Survivors "Generally as you make something bigger, the
thing that you've got has more flaws in it. And those flaws reduce the strength of the structure. "With carbon
fibre processing, they work very hard to take the flaws out of the fibres. But you could say, well, if I just
make my fibres below a certain width, then maybe they wouldn't have to work so hard to get rid of the
flaws."
Prof Anne Neville, of the University of Leeds, was impressed by the findings, particularly the way the tooth
strength appears to be maximised by a specific fibre size. "Strengths lower than theoretical values come about
due to defects - and this material is apparently free from defects," said Prof Neville, who holds a Royal
Academy of Engineering chair in emerging technologies. "Measuring these tensile properties is difficult and has
been made possible through a careful set of experiments using some of today's most advanced microscopy
techniques."
Biologists who study limpets are intrigued but unsurprised by the mollusc's new place in the record books.
"Limpets are the bulldozers of the seashore," said Prof Steven Hawkins, of the University of Southampton.
"The reason limpet teeth are so hard is that when they're feeding, they actually excavate rock. In fact, if you
look at their faecal pellets they actually look like little concrete blocks - because by the time it's gone
through their gut it's hardened."
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Kellet’s Whelk (Kelletia kelletii)

Contributed by TPERP Mike Moser (2006)

R. Earls

Where found: Isla Asuncion, Baja California (south) to Monterey, California (north).
They are found on rocky reefs, cobbled sand and in kelp beds. Depths of 2m to 70m and
occasionally the tidal zone. Usually found in water temperatures from 9 degrees C to 17
degrees C (48.2 degrees F to 62.6 degrees F).
Interesting facts: Usually light colored – dead shells are alabaster white.
Can reach lengths of 75mm (~6 inches)
Usually covered with algae, bryozoan and other things
Very dense heavy shell
Their range has been observed creeping north (possibly due to warmer water and
changing circulation patterns).
We only find dead shells and large adults in the tidepools.
They have an operculum
The Kellet’s Whelk has a prehensile proboscis (long mouth appendage) that stretches to
twice the length of its body to scavenge dead animals.
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Food/Diet: They are a predator and feed on many mobile and sessile invertebrates,
including small abalone.
Reproduction/Growth: Reproduces annually by laying oval shaped eggs on hard
substrate that typically yield 15-20 juveniles.
Larvae stay here for 30 to 34 days, then disperse into water.
Juveniles less than 20mm (~1 inch), not found with adults
Classification
Phylum: Mollusca
Class: Gastropoda
Superfamily: Buccinoidea
Family: Buccinidae
Scientific Name: Kelletia kelletii
Common Name(s): kellet’s whelk

R. Earls
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J&W Tam

J&W Tam
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Periwinkles (Littorina)

Contributed by Bonnie Becker

Where found: Uppermost horizon, as far as possible from the sea, but close enough to wet gills
occasionally.
Interesting facts: These creatures have distaste for seawater and it is believed that they are in
the evolutionary process of changing from sea to land dwellers (BPT).
Adaptations: Very resistant to terrestrial conditions. In the lab, they have survived immersion
in fresh water for days. They have also been fed to anemones in the lab and have
reemerged alive and healthy. The way they are able to do this is by closing their
operculum, a hard "door" that closes them tight into their shell. When shut into their
shell, they can retain moisture and keep out wind and freshwater, as well as anemone
digestive juices. When their operculum is closed, they can't use their strong foot to attach
to the rocks. Instead they secrete mucous along the aperture of the shell that serves as
glue.
Food: All marine snails have a radula, a hard ribbon containing rows of file-like teeth. Some
snails use this to drill into crustacean's or other mollusc's shells, but the Littorina use it to
scrape off detritus and tiny plants off the almost-bare rocks. The activities of the Littorina
can cause erosion of the rock face. They can go for long periods of time without food.
Reproduction: Individual Littorina can follow the mucous trail of other's movements, which
allows them to find mates. They will copulate any time of the year, but will do it en
masse in spring and summer. Eggs are laid in elongate, gelatinous masses in the rising
tide. After a few hours of immersion, the egg masses disintegrate, liberating thousands of
separate eggs, each in its own capsule. Swimming veliger larvae emerge in 2-9 days.

Classification:
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Phylum:
Class:
Subclass:
Order:
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Mollusca (Soft-bodied animals with external shells or modified internal
shells)
Gastropoda (Snails, Limpets, Sea hares, Nudibranchs, etc.)
Prosobranchia
Mesogastropoda (Periwinkles, Slipper shells, Cowries, Moon snails, Horn
shells, etc.)

The Littorines or Periwinkles

•
•
•
•

One of the highest intertidal beasts
Capable of herculean feats of endurance
Similar species common in high rocky intertidal habitats throughout the world
Very common and responsible for significant erosion at Cabrillo.
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Littorina keenae

Littorina scutulata
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Littorina
keenae

Littorina
scutulata
Rounder profile,
squat
appearance

Slender profile,
taller
appearance

Flat bench area left of
aperature, sometimes
purplish tint

No flat bench area,
rounded

Littorina
keenae

Littorina scutulata

Sometimes the difference in profile is
not a good characteristic
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Littorina Keenae

•
•
•
•
•
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The first organism most people will find
Can survive for months out of water
Can survive ingestion by many would be predators
Feeds on diatoms and microalgae, eventually eroding the rock away.
Uses mucous to stick to rock while avoiding exposure

Flat bench-like area

This is L. keenae. The lack of the flat bench is indicative of L. scutulata.

•
•
•
•
•
•
•

Practically terrestrial
Survives in air for months
Impermeable seal btween shell & operculum
Very common
Grazer
Responsible for considerable erosion
Up to 18 mm
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Littorina scutulata

•
•
•
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Found lower than L. keenae, but still fairly high.
Often speckled, but color is not a dependable trait.
Can erode rocks up to 1 cm every 16 years

No bench-like area

•
•
•
•
•
•

Found a bit lower than L. keenae
Less robust then L. keenae, but can still survive in air for weeks
Very common
Up to 13 mm
Grazer
Slimmer & more conical then L. keenae
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Tegula or Turban Snails

Upper left, Tegula. aureotincta, upper right, Tegula eiseni, lower left T. gallina
(uncommon, but present at Cabrillo) and lower right the ubiquitous T. funebralis. The
genus has been changed for all of them. Chlorostoma is one, and Pyrgiscus is another.
•
•
•
•
•
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Common grazers in rocky intertidal areas
Often supporting Collisella asmi and Crepidula spp. on shell
Many hermit crabs depend on their empty shells
Often host to small white parasitic snails in umbilicus
Long lived, 20-30 years

Tegula funebralis
Tegula gallina

Tegula eiseni
Tegula aureotincta

786

Tegula aureotincta

Tegula eiseni
Not orange
umbilicus

Orange
tinted
umbilicus

3 large ridges

Tegula gallina
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Speckled pattern
No umbilicus

Tegula funebralis

Tegula funebralis

•
•
•
•
•
•
•
•

Common grazer on many types of algae in high intertidal pools and benches
Dark
No umbilicus
Hatchings on sutures
To 30mm in diameter
Often supporting Collisella asmi and Crepidula spp. on shell
Many hermit crabs depend on their empty shells
Long lived, 20-30 years
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Tegula eiseni

•
•
•
•
•
•
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Common throughout intertidal and kelp forest.
Frequently on boulders, benches, tidepools, and under rocks
Umbilicus present
Often with beads or spiral sculpture
Up to 25mm
One of the most common intertidal snails

Tegula aureotincta

•
•
•
•
•

Slightly larger than T. eiseni
Umbilicus w/ distinctive orange patch
Low broad spiral ridges along bottom and body whorl
Up to 40mm
Less common than T. eiseni or T. funnebralis, but found throughout intertidal and kelp
forest
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The Tegulas
Orange
Umbilicus

T. aureotincta

Hatchings on
Suture

Not
Orange
Umbilicus

T. funebralis

T. eiseni

No umbilicus
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Black Tegula Snails (Chlorostoma funebralis)
(formerly known as Tegula eiseni.)
Contributed by TPERP Carol Holt

Where to find them: Their range is along the Pacific Coast from Vancouver Island to Baja
California in the upper and middle intertidal zones.
What do they eat: This species is an algal grazer on microscopic films, attached algae and
wrack. The animals prefer soft algae such as Macrosystis. They will also feed on larger bits of
kelp, Nereocystis, and Mastocarpus, that wash into the tidepools. They eat their food when it is
submerged.
Who eats them: They are a favorite dietary item for predatory snails, octopus, rock crabs, and
ochre sea stars. Many fish also find them tasty and, consequently, they can be used for bait.
Many people consider black tegulas to be a great delicacy. They are especially a delicacy in
Italian cuisine.
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Adaptations: They normally crawl along at a pace of about 0.6 – 0.8 mm/sec but can double
this speed if they encounter or are pursued by an ochre sea star. They may act to escape a
predatory snail by climbing on top of the other snail’s shell. When fleeing a predator on a sloping
surface, the black tegula simply detaches itself and rolls down the rocky slope.
Reproduction: These animals are sexually dimorphic. They are capable of spawning multiple
times in a year and do so frequently in the southern end of their range. But those inhabiting the
northern portion of their range (such as the coastal areas of Oregon and Washington) usually
spawn just once a year in late summer or fall.
What is their life like: The snails cruise through their environment on the hunt for their usual
diet of algae and microscopic films, which they harvest using an elaborate arrangement of
hooked teeth in their radula, which fan out from their mouths. They must be on constant alert for
their many predators. The animals can live up to 5-8 years in the southern end of their range and
up to 30 years in the northern end.
Interesting Facts: The black tegula snail often serves as a “hotel” of sorts for the slipper snail
(Credidula adunca) and the symbiotic limpet (Collisella asmi) who like to attach themselves to
the top of the black tegula’s shell.
An empty black tegula shell is a popular home for hermit crabs.
As mentioned earlier, the black tegula snail is considered a delicacy in Italian cuisine. The snails
are cooked, shells and all, in oil and the meat is removed from the shell using a toothpick or a
pin.
Classification
Phylum: Mollusca
Class: Gastropoda
Order: Archeagastropoda
Family: Trochidae
Sources of Information:
http://www.wallawalla.edu/academics/departments/biology/rosario/inverts/Mollusca/Gastropoda/
Prosobranchia/Order_Archaegastropoda/Suborder_Trochina/Trochidae/Tegula_funebralis.html
http://biology.fullerton.edu/biol317/Murray/Fall97/tegula_snails.html
Brandon, Jeffrey L. & Rokop, Frank J. 1985. Life Between the Tides.
San Diego: American Southwest Publishing Company of San Diego

Ricketts, Edward F., Calvin, Jack, and Hedgpeth, Joel W. 1985.
Between Pacific Tides Fifth Edition. Stanford: Stanford University Press
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Denny, Mark W. & Gaines, Steven D., editors. 2007.
Encyclopedia of Tidepools & Rocky Shores. Berkeley: University of California Press
Sheldon, Ian. 2007. Seashore of Southern California. Auburn: Lone Pine Publishing
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Turban Snails (Tegula)

Contributed by Dr. Bonnie Becker

Where found: Often congregate in the high intertidal in crevices or on the sides of boulders.
Black turbans (Tegula funebralis) tend to dominate further upshore, while the brown
turbans (T. brunnea) are more common lower down. Within species, tend to find larger
animals lower on the shore.
Interesting facts: Italian chefs serve Tegula cooked in oil and served in its shell. They are
removed and eaten with a pin. This is a slow-growing, long-lived species that is
susceptible to overharvesting. The bag limit for any invertebrate is 35 (as of 1984).
Adaptations: Tegula are important prey species for predators including sea otters, octopuses,
rock crabs, and sea stars. Tegula are able to sense chemicals that are released from some
predators (sea stars and crabs) and flee towards shore in response. If the snail contacts a
predator, they will attempt to flee with their tentacles swinging wildly.
Food: Tegula eat many species of algae, which they scrape off the rocks with their radula.
Life history: Juvenile T. funebralis live higher in the intertidal for the first 5 to 7 years of their
lives. As they age, they slowly migrate downshore. Tegula can live to be 30 years old, if
they can avoid their numerous predators.
Classification:
Phylum:

Mollusca (Soft-bodied animals with external shells or modified internal
shells)
Class:
Gastropoda (Snails, Limpets, Sea hares, Nudibranchs, etc.)
Subclass:
Prosobranchia
Order:
Archaeogastropoda (Limpets, Abalones, Turbans)
Superfamily: Trochacea (Top shells and Turbans)

795

Wavy Turban Snail (Astraea undosa)
Contributed by TPERP Tracey Jones

Where to find them: Point Conception south, in the lower intertidal and subtidal to 60 feet.
What’s their life like: The wavy turban snail has a large, heavy shell with undulating ridges
spiraling along the outside of its reddish shell. It is one of the larger snails to inhabit the lower
intertidal and subtidal zones. They slowly wander about the kelp fronds, rasping the film of
diatoms on the kelp’s surface with their file like tongues.
Size: up to 6 inches high.
What do they eat: grazes on algae.
Who eats them: octopus, lobster, fish, sea stars, snails. There is a commercial fishery for them
in Mexico.

Defense: camouflage, crawl away.
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Interesting Facts: migrates up the kelp canopy at night. Shell is often covered with other
organisms such as algae, which serves as camouflage. The operculum or door to the shell's
opening is calcified and hard like the shell itself.
Classification
Phylum: Mollusca
Class: Gastropoda
Superfamily: Trochoidea
Family: Turbinidae
Scientific Name: Astraea undosa
Common Name(s): Wavy Turban Snail

Sources of Information:
1. Seashore of Southern California
a LonePine Field Guide by Ian Sheldon
2. Life Between the tides
The Natural History of the Common Seashore Life of Southern California
by Jeffrey L. Brandon and Frank J. Rokop
3. Wikipedia
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Scaled Worm Snails (Serpulorbis squamigerus)
Contributed by Dr. Bonnie Becker

J&W Tam
Where found: On the bottoms of rocks in the middle intertidal.
Interesting facts: These animals look remarkably like calcareous tube worms. The way to tell
they are not worms is that when they are disturbed, they retreat slowly into their tubes.
Serpulid worms will snap down quickly, often before you notice them in the corner of
your eye. The empty tubes of Serpulorbis provide habitat for a number of small animals,
including crabs, amphipods, brittle stars, polychaete worms, and others.
Adaptations: This animal is sessile (non-mobile). This helps protect them from wave stress and
desiccation.
Food: The mucous that most snails use to lubricate their paths is used by Serpulorbis for
capturing food by entangling small animals and detritus. The mucous expands to create a
net that is about 50 square centimeters, which is set for 10-30 minutes. The radula is used
to retrieve the net and bring it to the snail's mouth.
Life history: This snail is ovoviviparous (lays eggs that it keeps within the shell until they are
hatched). Young Serpulorbis have snail-like shells. When the animal settles and attaches
to a rock, it begins to deposit calcareous matter to the shell to form the distinctive tubes
the adult animals live in.
Classification:
Phylum:

Mollusca (Soft-bodied animals with external shells or modified internal
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shells)
Gastropoda (Snails, Limpets, Sea hares, Nudibranchs, etc.)
Prosobranchia
Mesogastropoda (Periwinkles, Slipper shells, Cowries, Moon snails, Horn
shells, etc.)
Superfamily: Cerithiacea
Family:
Vermetidae
Class:
Subclass:
Order:
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Boring Clams (Penitella penita one of a half dozen different species at Cabrillo)
Contributed by TPERP Don Vaughn

Where to find them: When alive these molluscs occur from the mid-intertidal to 22 m subtidal depths.
We commonly find their valves/shells (their remains) in cobbles and boulders on the beach in our rocky
intertidal. They range from Prince William Sound, Alaska to Baja California.
What do they eat: They are filter feeders, also called suspension feeders. They take in seawater
through their inhalant siphon and filter the organic materials for food, primarily phytoplankton.
Who eats them: Crabs, the Leafy Hornmouth (a gastropod predator), human beings, anything that can
pluck them from their boring when exposed, e.g. some birds.
Adaptations: A specially modified shell and lifestyle that allows them to grind out a hole in the rock to
live out their lives. The muscles move the shells independently to create a drilling action. The boring
activity is entirely mechanical. They sense the boring activities of their neighbors and will change their
boring direction or shape to avoid intersecting them.
Reproduction: “Broadcast spawning.” Separate sexes release vast quantities of sperm and eggs into
the seawater. Like other molluscs they go through several free-floating larval stages. The last stage, the
veliger, settles on an appropriate rock and starts the boring.
What’s their life like: After settling onto a rock they bore out a hole with their specialized shell in
which they may live from 20 to 50 years. They alternate periods of boring and growth. When they stop
boring entirely for physical or physiological reasons they become reproductively mature. They resorb
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their foot at that time and the shell becomes occupied with gonads. They can grow to sizes of 9.5 cm by
5 cm.
Interesting facts: Their rock grinding is the principal cause of erosion in some places in the marine
environment! This “bio-erosion” can destroy rock outcrops over time. The study of clams is called
“malacology.”
Classification
Phylum: Mollusca
Class: Bivalvia
Subclass: Heterodonta
Order: Myoida
Superfamily: Pholadoidea
Family: Pholadidae
Genus: Penitella
Species: Penitella penita
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A Not So Boring Clam---The Common Piddock
Penitella penita
Don Vaughn VIP TPERP Summer 2013 donvaughn@aol.com
How many times have you been asked on a busy tide day, “Why are there holes in this
rock?” If you haven’t you will be! Some of these rocks are so perforated that they look
like some volcanic rocks, full of holes due to the escape of hot gases from when the rock
cooled as lava. But our holed rocks are not volcanic. A class of clams commonly called
boring clams (Pholadidae) makes many of the holes in these common cobble size rocks
found within our intertidal. Let’s explore this interesting creature.
First let’s talk about boring as a way of life. Many marine creatures bore into something
to live part of their lives. (We will make a distinction here used by some researchers,
between “borers” and “burrowers.” We will consider burrowers as creatures that bury
themselves or feed in soft sediment. Borers physically create their borings in harder
materials by mechanical or chemical means, sometimes both.)
If you think about it, it makes perfect sense to bore into something and live there
relatively safe from your enemies, something that wants to eat you. Most boring
organisms are invertebrates. These include molluscs (bivalves including clams and
mussels), polychaete worms, siphunculid worms, isopod crustaceans (the gribble), and
sponges, et al. They bore the holes as their home. Borers can penetrate different types of
materials, too: wood, clay, coral, soft and hard rock, concrete, other organism’s shells,
etc. Boring clams can be found in all of these materials.
In some parts of the ocean the activities of boring organisms are the main source of
erosion! Warme, Scanland and Marshall published a paper in Science in 1971 wherein
they described the effects of this “bioerosion” from rock samples removed from Scripps
Submarine Canyon in La Jolla. They concluded that intense boring by invertebrate
organisms is a greater cause of erosion in parts of the canyon than physical or chemical
weathering. Chemical weathering of some hard rocks in water only extends to a depth of
1 cm into the rock, whereas borings from various organisms can penetrate several
decimeters into the same rock. These organisms’ boring “…activities culminates in a
network of passageways and eventual disintegration of the rocks.” They estimated an
average attrition rate of rocks attacked by borers as 2 to 10 mm per year.
Many organisms make subsequent use of borings and tunnels created by borers. We refer
to them as “nestlers.” These include other molluscs, sponges, bryozoans (moss animals),
amphineurans (chitons), gastropods, crustaceans, ophiuroids (brittle stars), jellyfish,
barnacles, algae, small fish and other creatures. Some worms even fill the borings with
sediment then live in the sediment. Without the borings this community of organisms
would not exist. The borers therefore are an important part of the marine ecosystem,
providing housing and shelter not just for themselves but for other creatures as well.
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Now let’s talk about boring clams. There are many kinds of boring clams and even boring
mussels (e.g. the date mussel Lithophaga plumula). Some bore exclusively in wood, like
Teredo or Bankia (referred to colloquially and erroneously as “shipworms”) and some
bore into stiff clay. Others bore into rock or concrete and some bore into the shells of
other marine invertebrates. The economic impact of their boring activities, especially the
wood boring kind, is considerable. These clams destroy wood pilings and wharves
costing millions every year. Even concrete is not immune to some species. Studies
performed in Los Angeles Harbor found densities of 7 to 8 borers per square foot on
concrete pier pilings!
Rock boring clams are generally referred to as the “Pholadidae” or “pholadids.” , or
sometimes simply Pholads. There are at least 18 genera. One rock-boring clam whose
former homes we find in cobbles scattered on our tidepool beaches at Cabrillo is the
“Common Piddock,” also referred to as the “Flat Tip Piddock.” It is primarily a rockboring clam though it can bore into wood, shell and concrete as well. Its scientific name
is Penitella penita: Here is its taxonomy:
KINGDOM: Animalia
PHYLUM: Mollusca
CLASS: Bivalvia
SUBCLASS: Heterodonta
ORDER: Myoida
SUPERFAMILY: Pholadoidea
FAMILY: Pholadidae
GENUS: Penitella
SPECIES:Penitella penita

Penitella penita is the commonest and best known of all Pacific coast pholadids. It is
widely distributed geographically and can be found on the west coast from Prince
William Sound in Alaska to Baja California. Due mostly to the variety of substrates
(materials) it can and will inhabit, it is extremely variable in form. It will bore into clay,
shale, mudstone, sandstone (all in various stages of induration), though only rarely into
other shells (e.g. Haliotis rufescens, the red abalone). It can be found in the fossil record
as far back as the Pliocene (5.3 million years ago) and was particularly abundant in the
Pleistocene.
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A robust boring clam shell, left and right valves.
They are found as living organisms within the intertidal at depths of approximately 2 feet,
to the subtidal at depths of 60 feet. Where they are found at shallow depths however, it is
primarily in quiet water. They will be difficult to see as a living organism because they
have bored inside the rock. The part of the organism that is visible at low tides is their
soft-tissue siphon, which protrudes from the rock and filters water in and out for their
respiration and food. Penitella penita has a compound siphon, meaning the exhalant and
inhalant siphons are joined as one structure.
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The exposed siphon of a boring clam. The rest of the creature is in the rock.
Penitella penita can reach a length of 9.5 cm and a width of 5 cm. It varies in form due to
the variability of what it bores into but is a robust clam that grinds away at the rock to
create its burrow. The burrow takes the shape of an inverted ice cream cone with a
bulbous anterior end, which tapers to the siphonal opening. The clam bores the hole
mechanically by using its foot, which has been modified to a sucking disc, to hold hard
onto the substrate. Then the grinding end of the shell, which has been modified with
ridges, is moved up and down and slightly rotated. The leading edge ridge is responsible
for the abrasion of the rock at the bottom of the burrow. Another genus of rock boring
clam (Zirfaea) has been observed to reverse its direction after each complete rotation.
The debris from the grinding is taken into the clam and removed via its exhalant siphon.
Crowding can also affect the shape of the burrow. More pholadids can settle on a rock
then can possibly live in it. Burrows in uncrowded conditions are relatively straight; those
in crowded conditions are often twisted. Apparently pholadids can detect boring activity
in neighboring burrows and can avoid other individuals by changing direction, elongating
the burrow or stopping boring altogether.

805

Boring clam growth diagram. Yellow clams are reproductive adults.
Boring and growth occur in a re-occurring two-stage cycle lasting about 15 days. Most
growth takes place during a 7 to 10 day period of quiescence followed by a 5 to 8 day
period of active boring with little or no growth. The Common Piddock can live 20 to 50
years.
Boring clams are filter feeders, also referred to as suspension feeders. They filter organic
food material out of the seawater that is taken in by their inhalant siphon, mostly
phytoplankton.
The Common Piddock has separate sexes and reproduces by releasing vast quantities of
sperm and eggs into the water where they meet to create new free-floating individuals. A
female can release ½ to 1 million eggs. This is referred to as “broadcast spawning” and
is apparently controlled by water temperature so that sperm and eggs are released at about
the same time. Other species of boring molluscs can keep juveniles in a brood pouch
within the mother.
The larval clam goes through several free-floating stages. The final free-floating phase,
referred to as the “veliger,” can last until the individual finds a suitable rock surface to
settle onto. Initial attachment to the rock is by byssal threads. Boring begins after
metamorphosis from the veliger stage and is concomitant with growth. Initial penetration
of the rock is probably more of a plucking action than the grinding which occurs later.
The Common Piddock has several predators including various crabs or anything that can
pluck them from their holes when they’re exposed at very low tide (e.g. birds), including
human beings who harvest them with rock tools. Other gastropods, the Leafy Hornmouth,
Ceratostoma foliatum actually in the north and Nuttall’s Hornmouth, Ceratostoma
nuttalli from Santa Barbara south, drills into the clam’s shell, injects digestive enzymes
into the clam then sucks out the dissolved juices.
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A Leafy Hornmouth attacking a nestler, a Littleneck Clam, Leukoma staminea living in
sediment in a boring clam’s boring.
After the clam settles on the rock there are two stages in the clam’s life: the active or
boring juvenile and the inactive and reproductive adult. In the first stage the hole is
excavated until physical or physiological reasons spontaneously inhibit further boring. In
the second stage the clam changes. It adds accessory shell plates, and its muscular foot is
resorbed and replaced with gonads, which take up most of the shell. No further growth
occurs.
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Common occurrence of boring clams on our tidepool beach.
What we see on the beach and within the intertidal are cobble to boulder size rocks,
which display the holes the clams have bored. Sometimes the shells (the valves) remain
in the hole. With a little searching these can often be found to make the point to a visitor
that these are the remains of the organism that made the boring or are the remains of
nestler molluscs living in the hole made by the boring clam.

As noted earlier, in some places along the coast these clams are a significant source of
coastal erosion, weakening coastal rocks to the point that they collapse. In other areas,
where they are collected as food by diligent clammers who use sledges and picks to break
open the rock the clammers themselves have become a potent geological force.
Afterward: I hope this little story has “fleshed out” the story you can tell when a visitor
finds a holed rock on the beach and asks you what’s going on. The boring clam’s life is,
indeed, not so boring! For more information you can refer to these Sources of
Information I’ve listed here. Please note, any errors herein are not meant to be but if there
are some they are solely attributable to the author.
Sources of Information
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A Field Guide To Pacific Coast Shells by Percy A. Morris; A Peterson Field Guide,
Houghton Miflin Company; 1966.
Between Pacific Tides Fourth Edition; by Edward F. Ricketts and Jack Calvin, revised
by Joel W. Hedgepeth; Stanford University Press; 1968.
Submarine Canyon Erosion: Contribution of Marine Rock Burrowers; by John E.
Warme, Thomas B. Scanland and Neil F. Marshall; in SCIENCE Volume 173 pp. 11271129; a publication of the American Association for the Advancement of Science;
September 17, 1971.
West American Cenozoic Pholadidae (Mollusca: Bivalvia); by George L. Kennedy;
Memoir 8 of the San Diego Society of Natural History; 1974.
George L Kennedy and N. Scott Rugh, Brian F. Smith and Associates; personal
communication, 2013.
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Jewel Box Clam (Pseudochama exogyra)
Contributed by TPERP Kirk Copic

Left Handed Jewel Box
Pseudochama exogyra

Agate Jewel Box
Chama arcana

Where to find them: They attach to the sides of boulders. They are found in the mid-tidal zone
and often live in large clusters along with other clams and tube snails. There are many different
types of JBCs; the species that live in our tidepools are found as far north as Oregon and extend
south into Baja California.
What’s their life like: The name bivalve is derived from the pair of hinged valves (shells) that
surround the body. Jewel Box Clams have a two-part hinged shell that protects a soft invertebrate
inside and can grow to be about 5 centimeters. The shells are white and thick with two distinct
halves (this differs from most clams, which have symmetrical shells); the right valve is in the
shape of a box and the left valve forms the lid.
What do they eat: Most bivalves are filter feeders, using their gills to capture particulate food,
such as phytoplankton, from the water.
Who eats them: Sea stars and octopuses
Adaptations: The shape and surface of the valves helps to promote the growth of small plants
and animals on it. This growth on the shells provides some camouflage protection from the JBCs
main predators, sea stars and octopuses. Like fish, bivalves breathe through their gills. They have
adapted to take in food through their gills as well, since they lack a head, jaws and an external
mouth. They are called filter feeders because they filter their food through the water they take in.
Reproduction: They reproduce by external fertilization of the eggs and then the embryos
develop in two separate stages in the water column before settling to the bottom to attach.
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Interesting facts :The JBC fixes itself permanently onto rocks or other solid objects using its
foot that extends outside the shells.
The Chama genus is the only surviving clam from a group of clams dating back 200 million
years. They may be an intermediary step between two extinct families of the Chamacea
superfamily.
Sometimes they are confused with oysters. They are similar but not the same as oysters.
Classification:
Phylum: Mollusca
Class: Bivalvia
Order: Veneroida
Family: Chamidae
Scientific name: Pseudochama exogyra
Common name: jewel box clams
References
http://shells.tricity.wsu.edu/ArcherdShellCollection/Bivalvia/Chamidae.html
http://www.britannica.com/EBchecked/topic/67293/bivalve
http://www.asnailsodyssey.com/LEARNABOUT/CLAM/clamDef2.php
http://www.nmr-pics.nl/Chamidae_new/album/slides/Pseudochama%20exogyra.html
http://www.ucmp.berkeley.edu/taxa/inverts/mollusca/bivalvia.php
http://www.thecephalopodpage.org/MarineInvertebrateZoology/Chamamacerophylla.html
http://www.wallawalla.edu/academics/departments/biology/rosario/inverts/Mollusca/Bivalvia/Ve
neroida/Chamidae/Pseudochama_exogyra.html
http://en.wikipedia.org/wiki/Bivalvia - Digestive_system
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Chitons

Contributed by TPERP Rick Phillips

Description: About 1,000 species
Chitons are flat, elongated molluscs with a broad foot and eight overlapping, dorsal shell plates.
The mantle forms a thick girdle that either borders or covers the shell plates. The girdle may be
smooth or have scales, bristles, or calcareous spicules. Without eyes or tentacles, the head is
indistinct. Chitons are generally dull shades of red, brown, yellow, or green, 3 mm to 40 cm
(0.12–15.7 in.). Most species average 3 to 12 cm (1.18–4.72 in.). The largest chiton at Cabrillo is
the Conspicuous Chiton. The largest chiton is the Gumboot Chiton, Cryptochiton stellari, but it
does not occur as far south as Cabrillo. It's a Pacific Northwest species that can be as big as a
football.
Locomotion: The broad, muscular foot is used for adhesion and locomotion. Chitons can creep
very slowly by muscular waves in the foot, the same way as snails. If dislodged, chitons have the
ability to roll up into a ball.
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Diet: Fine algae and small organisms
Feeding: Food is scraped from the surface of rocks and shells with a radula.
Reproduction: Chitons are either male or female. Males release sperm and fertilization takes
place in the water or within the mantle cavity of the females. Eggs are either shed into the sea or
brooded within the mantle cavity of the females.
Respiration: Six to 88 pairs of bipectinate gills are used for gas exchange. The number of gills
varies among species and within a species depending on size.
Life Span: About 20 years
Range: Oceans worldwide; most common in temperate rocky shores
Habitat: Intertidal to deep sea; common in rocky intertidal habitats.
Interesting Facts:
1. Many chitons have “homing sites,” which they return to after nocturnal feeding or
feeding during a high tide.
2. Many of the chiton species that inhabit the Pacific west coast are light-sensitive and are
found underneath rocks, carefully protected from the sun.
3. A predatory chiton, Placiphorella velata, captures worms or small crustaceans, unlike
other grazing chitons. It clamps down on these larger prey items with a large extension of
the mantle, referred to as the “head flap.” While waiting for prey, it lifts it front end and
supports itself on tentacles fringing the mantle folds.
Sea World, CHITONS, http://www.seaworld.org/animal-info/animal-bytes/animalia/
eumetazoa/coelomates/protostomes/mollusca/chitons.pdf
===============================================================
“The chitons, sometimes called sea cradles, are molluscs with an eight-part calcareous shell that
is embedded in a leathery skin known as the girdle. Using a broad flattened foot that acts as a
large suction disk, they attach themselves firmly to rocks. Their gills are set in a deep groove that
lies on both sides of the foot and their anus is near the posterior end. A chiton’s head lacks eyes
and tentacles, but it does have a mouth that is equipped with rows of chitinous teeth on a long
radula. The chitons use their radula to rasp plant material from rocks and to browse on bits of
seaweed.” Jeffrey L. Brandon & Frank J. Rokop, Life Between The Tides: The Natural History
of the Common Seashore Life of Southern California (American Southwest Publishing Company
of San Diego, 1985), 50.
===============================================================
“In California, we are fortunate to have a large diversity of chiton species. The mossy chiton,
Mopalia muscosa, Nuttall's chiton, Nuttallina fluxa and Hartweg's chiton, Cyanoplax hartwegii
are easily found in tidepools because they remain on exposed rocks, but they are generally dark
green to dark gray in color. More colorful specimens like the white, pink and green conspicuous
chiton, Stenoplax conspicua, and the mustard yellow Lepidozona pectinulata will only reveal
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their beauty by the careful turning of large stones that are submerged in knee-deep water. Keep's
chiton, Cyanoplax keepiana, has brilliant blue markings on its plates that can only be appreciated
with a hand lens and only after finding them under small stones that are partially buried in
gravel. (Always return all rocks and specimens exactly where you found them).
Most chitons feed by scraping microalgae off of rocks with a toothed tongue called a radula.
While all grazing molluscs have a radula, chitons are unique in having teeth, called radular
cusps, which are iron coated.” Cabrillo Marine Aquarium, Creature Feature: Chitons,
http://www.cabrillomarineaquarium.org/exhibits/marine-life.asp? id=107
===============================================================
Samples of chitons

J&W Tam – California Spiny Chiton

J&W Tam – Conspicuous Chiton
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J&W Tam – Conspicuous Chiton

J&W Tam – Triglodyte Chiton
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Abalones

Contributed by Dr. Bonnie Becker

J&W Tam
Where found: Under rocks and crevices in the low intertidal (although now they are rarely or
more accurately never found in the intertidal. Historically, Green and Black Abalone
were found in our tidepools in abundance. Now greens are extremely rare, and no Black
Abalone has been reported in Cabrillo National Monument since monitoring began in
1990).
Interesting facts:
•

Little needs to be said about the incredible commercial value of this limpet-like snail,
for its shell and especially for its meat. It is now possible to raise an abalone to 1-2
years in a hatchery and transplant them to the wild.

•

Once common in California waters, they are virtually gone from the intertidal. If a
visitor or volunteer finds one, please remember where it is and notify a ranger, but
please do not tell the public!

•

The food of the red abalone influences the color of its shell. Since red algae are being
eaten much of the time, the general hue of the shell is red or pinkish. Distinct bands in
the shell reflect changes in diet.

Adaptations: Besides man, abalones have a number of predators, including crabs, octopuses,
fishes, sea otters, and sea stars. Abalones tend to live wedged in between rocks, held to
the substrate by a large muscular foot. Once they have clamped down on the rock, it is
impossible to remove them without a pinch bar. Although they tend to stay relatively still,
they are capable of movement-especially when being attacked by a sea star.
Food: Strictly vegetarian. Younger animals eat microalgae, older animals eat larger plants.
They use their foot to capture loose plants as they drift by.
Life history: Growth is highly variable. Red abalone reach 10 cm in about 3-6 years. Growth
slows with age, so animals who are close to full size can be well over 20 years old.
Maturity is reached within 4 years and fecundity is high (a few thousand the first season,
millions in older individuals). Fertilization is external, with white sperm and green-gray
eggs being released into the water. This can happen throughout the year but most often
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happens in the spring and summer.
Classification:
Phylum: Mollusca (Soft-bodied animals with external shells or modified internal shells)
Class: Gastropoda (Snails, Limpets, Sea hares, Nudibranchs, etc.)
Subclass: Prosobranchia
Order: Archaeogastropoda (Limpets, Abalones, Turbans)
Superfamily: Pleurotomariacea
Family:
Haliotidae
Genus and Species: There are 8 species of abalone on the Pacific Coast, distinguishable
from the shapes and colors of their shells, and in some cases from the number of holes in
the shell.
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California Mussels (Mytilus californianus)
Contributed by Dr. Bonnie Becker

Where found: Form large beds from above the high tide to well below the low water mark.
Occurs only where there are crashing waves.
Interesting facts:
•

Young mussels are capable of locomotion using their foot, as long as they are not
wedged in between other mussels and barnacles. They can pull themselves off their
byssal roots, move one foot ahead, and secrete new hairs.

•

Mussels have been eaten by humans since before the arrival of Europeans. In the
summer, mussels are often avoided due to the accumulation of toxins from the
dinoflagellates they eat. California has a ban on mussel collection from May 1 to
October 31. At any time of year, if you feel your lips becoming numb while eating
mussels, you should seek medical attention immediately.

•

These animals are very often found in conjunction with gooseneck barnacles and sea
stars. BPT refers to this as the Myttlus-Pollicipes-Pisaster association. Pisaster is
noticeably missing from the Cabrillo National Monument tidepools.

Adaptations: Mussels are very well adapted for wave-swept coasts. They are anchored to the
rocks using byssal hairs, which are secreted by the foot.
Food: California mussels are filter feeders, straining out phytoplankton and other small particles
from the water.
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Predators: Shorebirds, crabs, snails, sea otters, humans, and sea stars (Pisaster). Pisaster is
such a voracious mussel eater that they are often the determining factor of the lower
limits of mussels. Sometimes young mussels will settle further seaward and escape
predation by growing too large to be eaten. Another source of mussel mortality is large
storms, which can punch holes in the mussel beds, which are weakened by the damage.
Life history: Mytilus breeds throughout the year, with peaks in July and December. The sexes
are separate. Growth rates are related to water temperature (individuals in warmer water
grow faster).
Classification:
Phylum:
Class:
Subclass:
Order:
Family:
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Mollusca (Soft-bodied animals with external shells or modified internal
shells)
Bivalvia (Bivalves: Clams, Cockles, Mussels, Oysters, Shipworms, etc.)
Pteriomorpha
Mytiloida
Mytilidae

Two-Spotted Octopus (Octopus bimaculoides)
Contributed by TPERP Randal Rand

Eyes

Ocelli

R. Rand

J&W Tam
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Range: O. bimaculoides from San Simeon and Channel Islands to Ensendada. O. bimaculatus
from Santa Barbara and the Channel Islands to the southern tip of Baja California.
Environment: O. bimaculoides use protected holes and crevices in pools, middle and low
intertidal zones, also on mud flats; older animals often subtidal to depths of 20 meters on rocks
or in kelp beds. O. bimaculatus are usually farther off shore from the lowest intertidal to a depth
of 50 meters.
Diet: Adults feed on molluscs, crustaceans, and occasionally fishes. Toxic secretions of the
posterior salivary glands are used to paralyze the prey. In the case of shelled molluscs the poison
is injected through a small hole rasped in the shell by the radula
Life cycle: After hatching the young remain on the bottom
Life span: About a year; death usually occurs some time after mating for males; females usually
die after their broods have hatched.
Reproduction: Males deposit a sperm packet into the females with one of their specialized
tentacles. The deposit is done either in a mounted position or from a distance with his
outstretched tentacle. Females will tend to their eggs for a period of two to four months.
Behavior: Typically shy by nature, but their intelligence also makes them very curious and they
will often interact with humans. If distressed they will attempt to flee and may often dispense a
cloud of ink to distract their pursuers.
Other facts: Their camouflage gives them the ability to instantly adapt to their surroundings,
matching both texture and color even though they only see in black and white.
The two species are so similar in most respects that for more then 60 years the two-spotted
octopus was thought to represent a single species.
Caution: Picking up or handling live octopuses often removes their protective mucus
coating, exposing the animals to bacterial infections.
Classification:
Phylum: Mollusca
Class: Cephalopoda
Order: Ocotpoda
Family: Octopodidae
Scientific name: Octopus bimaculoides & Octopus bimaculatus
Common name(s): two-spotted octopus, mud-flat octopus
Literature Cited
Intertidal invertebrates of California. Robert H. Morris, Donald P. Abbott and Eugene C.
Haderlie, eds. Stanford, CA:Stanford University Press 434-436
Encylopedia of Tidepools & Rocky Shores, Edited by Mark W. Denny and Steven D. Gaines
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Kelp Snail (Norrisia norrisii)

Contributed by TPERP Dan Wieder

N. Ornelas

Where to find them: Primarily from Monterey to Baja California in the low intertidal and
shallow subtidal zones.
What do they eat: Kelp and algae
Who eats them: Otters, sea stars, spiny lobsters and octopus.
Adaptations: The shell is smooth, normally brown having a turban shape. The fleshy foot is a
bright reddish orange with black specks.
Reproduction: Little is known about the reproduction of these snails.
What’s their life like: They are found in the lower intertidal zone grazing on kelp an algae.
Interesting facts: When fleeing a predator, it can detach itself and roll or fall away. Empty
shells are often occupied by hermit crabs.
Classification
Phylum: Mollusca
Class: Gastropoda
Order: Trochoidea
Family: Tegulidae
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Scientific Name: Norrisia norrisii
Common Name(s): Norris’ Top Snail, Kelp Snail,
Source(s) of Information:
http://www.cabrillomarineaquarium.org/exhibits/socal-species-details.asp?id=17
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Chestnut Cowry (Cypraea spadicea)
Contributed by TPERP Art Geisler

D. Wieder

Where to find them: Chestnut Cowries live from Monterey, California to Baja California,
Mexico in the low to mid tidal zones. This is the only cowry found in Southern California.
What do they eat: Chestnut Cowries consume all types of algae, and sea anemones.
Who eats them: The slippery shell is difficult for animals to grip, however some crustaceans
and even octopus can gain entry inside the shell. However, the worst predator is the uninformed
visitor or diver.
Adaptations: The Chestnut Cowry has a shiny egg-shaped shell that is reddish-brown and white
in color. They are usually smooth and egg-shaped, with a flat bottom and a tooth like opening.
The adult shell of this species ranges in size from 1.5-2.5 inches (4-6 cm) long. The name
"chestnut cowry" comes from a large patch of a rich chestnut brown on the top of the shell,
ringed with a darker brown, against a white background.
Reproduction: Females deposit clusters of egg capsules in the summer, with each capsule
containing hundreds of eggs. They hatch in about three weeks.
What’s their life like: They are nocturnal, usually feeding in the low intertidal and the kelp
beds.
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Interesting facts: Its soft, orange mantle rises up and over the shell, leaving new shell deposits
on top. This also helps keep it clean and shiny. The Chestnut Cowries shells are commonly used
for jewelry due to their magnificent sheen and color.
Classification
Phylum: Mollusca
Class: Gastropoda
Order: Cypraeoidea
Family: Cypraeidae
Scientific Name: Neoberna. spadicea
Common Name(s): Chestnut Cowry or Cowrie
Source(s) of Information: Jeffery L. Brandon, and Rokop, F. J. Life Between the Tides – The
Natural History of the Common Seashore Life of Southern California. 1985. American
Southwest Publishing Company of San Diego.
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Cnidarians(Anemones)
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Solitary Anemone (Anthopleura sola)
Contributed by TPERP Clay Clifton

Where to find them: These invertebrates are typically 3 to 5 inches in diameter and are found in
the rocky inter-tidal zone in tidepools reasonably protected from surf, and on protected surfaces
and crevices in the middle to low tide zone.
Range is from central California to Baja California.
What do they eat: The mutualistic plant cells living in the anemone do not produce all the food
needed by the anemone, and it feeds on living or dead organisms that become trapped in its
flowery tentacles, which contain tiny stinging nematocysts that paralyze prey and give the
anemone its green color. The stinging cells are too small to affect humans, and will only feel
‘sticky’ if touched.
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Who eats them: Main predators of A. sola include: the nudibranch Aeolidia papillosa and the
snail Epitonium tinctum (both feed on the tentacles), and the snail Opalia funiculata and the sea
spider Pycnogonum stearnsi (that feed on the column). The Opalia funiculata parasitizes the A.
sola.
Adaptations:
Although sometimes seen protruding through the sand, they are always attached by their basal
disc to a rocky substrate underneath. Although they can move slowly, they are usually attached
to a rocky surface at one location and do not move.
The column of the anemone has numerous suctioning tubercles surrounding a gastro-vascular
cavity, which are used to cover the anemone with pieces of shell and debris during low tide to
prevent desiccation (drying out). Above the column short, conical filamentous tentacles spread
outward from a central disc with a slit that is the mouth.
Coloration, which includes various shades of green to snow white, is due to the presence or
absence of single cell plants that live in the tissues of the anemones and provide pigmentation.
This mutualistic partnership provides the plants protection and carbon dioxide for
photosynthesis, and oxygen and some food for the anemones as a result of photosynthesis.
Anemones placed in dark locations will lose their plant cells and resulting green coloration.
Reproduction: A. sola reproduce sexually via external fertilization of sperm and eggs in the late
fall. Newly formed pelagic, planktotrophic larvae float in the water until dispersing and settling
in mussel beds.
What’s their life like: A. sola. opens its tentacles during the day, and when submerged, to allow
sunlight to reach the plant cells living within it. When exposed to air during low tides, A. sola
will appear quite differently; it will use its tubercles to cover itself with bits of shell and debris.
As a mostly sessile (permanently attached) creature, A. sola has to patiently wait for living or
dead prey to fall or swim into its stinging tentacles and become trapped.
Interesting facts: Although most people may view anemones as delicate, green flowers of the
intertidal zone, anemones are actually colorless carnivores.
Waste is excreted back through the same slit that serves as the mouth.

Classification
Phylum: Cnidaria
Class: Anthozoa
Order: Actiniaria
Family: Actiniidae
Scientific Name: Anthopleura sola
Common Name(s): solitary anemone, green anemone, starburst anemone
Source(s) of Information:
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Edward F. Ricketts, Calvin, J., and Hedgpeth, J.W. Between Pacific Tides. Fifth Edition. 1939,
renewed in 1985. Stanford University Press.
Jeffery L. Brandon, and Rokop, F. J. Life Between the Tides – The Natural History of the
Common Seashore Life of Southern California. 1985. American Southwest Publishing Company
of San Diego.
Wikipedia: http://en.wikipedia.org/wiki/Anthopleura_xanthogrammica#cite_ref-bwhite_5-0 For
reproduction and predator information. Other information available on prey but not included due
to lack of additional references.

Discussion about the types of Solitary Anemones at Cabrillo – specifically does
Cabriilo have any Anthopleura xanthogrammica or just Anthopleura sola?
Comments from Dr. Benjamin Pister, Marine Biologist, formerly at Cabrillo
In my opinion, there are no A. xanthogrammica at Cabrillo, or San Diego county, for that
matter. They are in colder more wave swept intertidal environments. Such environments do
exist further south in Mexico. The area around La Bufadora gets more upwelling than San Diego
does, and if you go there the species look more like what you might find in Santa Cruz than what
you find in San Diego. Including A. xanthogrammica. I honestly can't remember if I saw them
there or not, but I do remember seeing lots of species there that I see further north, than I see in
San Diego. So it makes sense that someone could be seeing them or reporting them further
south. That doesn't automatically mean they are found everywhere in between. Believe it or not,
Cabrillo is a pretty calm intertidal environment as the outer coast goes. It's not considered
"exposed" within the context of the rest of the west coast. And the water is definitely warmer.
Check out this google image search for xanthogrammica.
Now look at this one for sola. (Note there are probably misidentifications on both these pages.)
A. xanthogrammica should say BRIGHT SOLID NEON GREEN to you. It's a little stockier, a
little shorter, a little wider. But that solid green color is very typical. Next time you head up to
Salinas take a trip to the coast and look for them. I highly recommend Half Moon
Bay. Beautiful xanthogrammica live there.
A. sola has those striations on the oral disk (the top). Very consistently. It's hard to notice
without seeing a lot of both species, but I think they are narrower than xanthogrammica.
Of course, there could be variation and it may be possible every once in awhile to see a solid sola
and a striped xanthogrammica. But not often enough for it to matter. You could also find pale
versions of both species (at their respective latitudes) in areas of very low light, like a cave (think
Navy South). These specimens don't get enough light to feed their symbiotic
zoochlorellae/zooxanthellae.
It's also possible that you may stumble upon a xanthogrammica every once in awhile on Point
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Loma. You also might see a Bald Eagle fly by sometime. Maybe even land in a Torrey Pine to
rest, before moving on. I wouldn't spend a lot of time waiting for it to happen, though. And I
wouldn't recommend anyone study xanthogrammica at Cabrillo, unless they are trying to do
genetics on the two species and think they might find both. It's difficult to rely on absolutes. But
when considering the ecological community at CABR in general, I feel comfortable saying
xanthogrammica is not there.
Some of the confusion probably results from the fact that sola has only been separated out as it's
own species since 2000. So any reference book written before that will lump the two, and may
list xanthogrammica as occurring in San Diego. I would be surprised if that is what the Zedler
surveys from the 1970s record them as. The last version of Between Pacific Tides, the intertidal
bible, is from 1985. On top of that, many people get their "intertidal training" from north of Point
Conception, so they are used to seeing xanthogrammica and haven't parsed out the difference. I
bet this is frequently true of the grad students you may run across. Furthermore, most intertidal
texts focus on central California or further north, where sola doesn't live. So they may not have
it in their pages. So poor sola suffers from a public relations deficit. A. sola needs a superpac!
How did we historically come to this conclusion? I think when I first started grad school in 2002
someone (probably Bonnie Becker) corrected me when I said it was xanthogrammica, because
that is what I was used to seeing . . . further north. If you look up the information on sola you'll
find it's range is in the southern part of California, into Baja. So we have the literature. And
then from my own experience looking at many many intertidal sites between Mexico and Alaska,
I started to see the difference. In taxonomy we call this gestalt. An ability to see the difference in
shapes of two very similar species without being able to describe them precisely (although sola
and xanthogrammica aren't that close). Birders do this all the time when a little brown job
whizzes by and they identify it with both absolute certainty and accuracy. But if you look at
these organisms often enough then you can often perceive slight differences fairly accurately and
consistently. This can all be summed up as "my professional opinion." Which is by no means
infallible, it's just what I think and I am willing to base my reputation on it. Someone could
disagree with me reasonably, but I would probably not accept their argument unless I thought
they were more credible than I am (or could prove it). Certainly those people exist.
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Aggregating Anemones (Anthopleura elegantissima)
Contributed by Biologist Bonnie Becker

Where found: On exposed surfaces of rocks, especially where sand is being deposited.
Interesting facts: These animals form beds that cause the rocks to feel so "squishy" and
slippery when you step on them.
Adaptations: Anemones protract their tentacles when exposed and cover themselves with bits
of rock and debris. Although this makes a great camouflage, the anemone does this to
avoid desiccation. Their distribution is limited by desiccation stress. Although they
appear to be quite delicate, these animals are very hardy and can tolerate pollution and
slightly hypoxic (low oxygen) conditions.
Food: Anemones are big eaters and will eat almost anything, even small crabs. Their tentacles
are covered with stinging cells called nematocysts, which paralyze small animals. Their
digestive enzymes are spectacular, and researchers have seen an anemone devour a chiton
in 15 minutes. Anemones are often mistaken for plants, but they are animals.
Interestingly, many species contain microscopic plants (dinoflagellates called
zooxanthellae and/or unicellular algae called zoochlorellae) living within their tissues in a
symbiotic relationship. By definition, the plants are photosynthetic (they produce food
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using sunlight), some of which is released to the anemone, which contributes nutrients to
the plants through excretion of wastes.
Life history: Anthopleura reproduces both sexually and asexually. During the summer and fall,
males and females release gametes to be fertilized in the water. The animals can also
"clone" themselves through longitudinal fission. Both have evolutionary benefits--sexual
reproduction allows for more genetic diversity, through the mixing of genes and dispersal
of larvae. This progeny drifts away from the parents and, if it survives the difficult trip,
settles in a brand new area. Once it settles, it can clone itself many times to quickly
create a colony that spreads over the new rock. These animals are good competitors for
space. Therefore, it is quite common to see large colonies of Anthopleura that are all
genetically identical clones.
Between two aggregations there will often be a line of bare rock, aptly named the "war
zone". The anemones on the edge of the colony will aggressively sting non-clone mates
to keep them away from its twin "brothers" or "sisters". The anemones on the edge of the
colony tend to be smaller and non-sexual, since they take such a beating from
neighboring clones. Colonies can persist for decades.
Classification:
Phylum:
Class:
Subclass:
Order:
Family:

Cnidaria (Jellies, Corals, etc.)
Anthozoa (Sea anemones, Corals, Sea Pens, etc.)
Zoantharia
Actinaria
Actiniidae

832

Brooding Anemone (Epiactis prolifera)
Contributed by TPERP Eileen Frame

Where to find them: Found in subtidal zones, rock benches, surge channels and surfgrass; and
often found on Giant Kelp. Most will stay in one location all their life but can hitch a ride on a
hermit or decorator crab.
What do they eat: Feed on shrimp & krill; they paralyze with stinging tentacles, then move prey
down to their mouth where they devour it whole. If it’s on a crab, it may feed on the crab’s
leftovers.
Who eats them: Despite their stinging nematocysts, brooding anemones are a favored prey
for certain other animals. Many nudibranchs seem to be immune to the toxin and both eat
them and can store the unused nematocysts for their own defense. Predators include the
nudibranch Aeolidia papillosa, the leather star Dermasterias imbricata and certain fish.
Adaptations: Often brown to greenish brown, vary in color; may have baby anemone brooding
on the base. Mouth is found on top of body with stinging tentacles.
Size: Up to 3” diameter, and does not often exceed 1 ½” in height
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Reproduction: Hermaphroditic creature--eggs are fertilized in digestive cavity. Once hatched,
they crawl out of the mouth and down to their brooding position. They will stay there until
they’re big enough to go off on their own and feed themselves.
What’s their life like: They wash in with the kelp and attach wherever they can.
Interesting facts: They are usually closed when uncovered. If they are left undisturbed
underwater for a period of time, they may open and expose their tentacles.
Classification
Phylum: Cnidaria
Class: Anthozoa
Order: Actiniaria
Family: Actiniidae
Scientific Name: Epiactis prolifera
Common Name(s): Brooding Anemone
Source(s) of Information:
http://en.wikipedia.org/wiki/Epiactis_prolifera
Life Between the Tides, Brandon & Rokop
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By-The-Wind Sailor (Velella velella)
Contributed by TPERP Art Geisler

D. Wieder

Where to find them: They live in warm water at the surface of the water. They are deep blue in
color and have a small stiff sail that catches the wind to propel them.
What do they eat: Plankton
Who eats them: Nudibranchs, snails, molluscs
Adaptations: It begins its life in the middle of the Pacific Ocean, the wind brings it towards the
shores and gets stranded on the beach.
Reproduction: Each individual is a hydroid colony containing either all male or all female
polyps. They reproduce asexually releasing thousands of medusae maturing in about three
weeks.
What’s their life like: They are subject to the prevailing winds. It is limited to surface food.
Interesting facts: They can only propel themselves by the sail in the wind so they can become
stranded on beaches, numbering in the thousands.
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Classification
Phylum: Cnidaria
Class: Hydrozoa
Order: Anthomedusae
Family: Porpitdae
Scientific Name: Velella velella
Common Name(s): Sea Raft, by-the-wind sailor, purple sail, little sail
Source(s) of Information:
www.animaldiveristy.org

836

Fish
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Wooly Sculpin (Clinocottus analis)
Contributed by TPERP Becky Wieder

Where to find them: From Cape Mendocino in northern California to central Baja California in
Mexico
What do they eat: Crustaceans, molluscs and other small prey such as worms
Who eats them: Great Blue Heron, other shore birds, larger fish and crabs
Adaptations: They are covered with cirri and prickles, and they come in a wide variety of
colors (brown, reddish, green, green-black) and are mottled and speckled. Fish in the shallower
pools are lighter colored than those in deeper pools. They are typically 2 to 7 inches in length.
Reproduction: Spawning occurs throughout the year with the number of eggs ranging from 50
to 1,300.
What is their life like: They are bottom dwelling fish. The females live about 6 years and the
males live about 8 years.
Interesting Facts: Change color to match background. They can breathe air through their skin.
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Classification
Phylum: Chordata
Class: Actinopterygii
Order: Scorpaeniformes
Family: Cottidae
Sources of Information:
Certainly More Than You Want to Know About the Fishes of the Pacific Coast, Milton S.
Love, (Reallybigpress.com, 2011)
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OpalEye (Girella nigricans)

Contributed by TPERP Becky Wieder

Where to find them: From San Francisco in northern California to southern Baja California in
Mexico
What do they eat: Algae, crustaceans, snails, insects and worms
Who eats them: Soupfin sharks, treefish, Brandt’s cormorants, California sea lions
Adaptations: Opaleyes are oval, perch-shaped fish. Juveniles are bright green on their back and
silvery along the sides and belly. Adults have a gray-green or olive-green body and opal-bluegreen eyes. They have one to three white or yellow spots on their back near the dorsal fin.
Reproduction: They spawn in April-June, shedding eggs into the water column.
What is their life like: Typically spend their juvenile stages in the intertidal. As they mature,
they tend to stay in one tidepool. Then they will move into schools (sometimes with zebra
perch).
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Interesting Facts: The young often resemble wet feathers as they curl up to rest below the
surface. Once they move into the tidepools, they lose their silvery color and take on an olive hue
with white or yellow spots on their backs (this usually happens in about 24 hours).

Classification
Phylum: Chordata
Class: Actinopterygii
Order: Perciformes
Family: Kyphosidae
Sources of Information:
http://friendsoflajollashores.com/marinelife/opaleye/
Certainly More Than You Want to Know About the Fishes of the Pacific Coast, Milton S.
Love, (Reallybigpress.com, 2011)
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Blind Goby (Typhlogobius californiensis)
Contributed by TPERP Becky Wieder

Photo by: Samantha Weber

Where to find them: From central California to southern Baja California in Mexico
What do they eat: Plant and animal detritus falling as debris from feeders on the surface, such
as crabs
Who eats them: None known
Adaptations: They are pale pink in color with very loose skin. They have no eyes or very small
eyes. Young may have limited sight but adults are blind.
Reproduction: The male-female pairs are very territorial and fiercely guard their eggs. They are
estimated to live 10 to 15 years.
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What is their life like: They live in burrows created by the Ghost Shrimp. They appear to use
their sense of smell.
Interesting Facts: Can live for about a week out of water. Their skin has lots of blood vessels.
They depend entirely upon holes dug by the ghost shrimp (Callianassa) for a home and are
unable to live without its help.

Classification
Phylum: Chordata
Class: Actinopterygii
Order: Perciformes
Family: Gobiidae
Sources of Information:
http://www.fishbase.us/Summary/SpeciesSummary.php?ID=3900&AT=Blind+goby
http://biology.fullerton.edu/biol317/im/s08/SanOnofre_5_9_08/MacGinitie_1939_blind_goby_A
mMidlNat22.pdf
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California Clingfish (Gobiesox rhessodon)
Contributed by TPERP Dan Wieder

Photo by: Samantha Weber

Where to find them: From central California to southern Baja California in Mexico
What do they eat: Small crustaceans, worms and molluscs
Who eats them: The clingfish blends in with its surroundings making it hard for predators, such
as gulls at low tide, to attack.
Adaptations: These fish are small, about 2 inches in length. They have flattened bodies that
vary in color with the surroundings. Most are orange, black or gray with three light colored
crossbands.
Reproduction: Eggs are attached under rocks and cobble and guarded by a parent
What is their life like: Live on the undersides of rocks and hides within seaweed in the lower
intertidal
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Interesting facts: Have an adhesive suction disk on their lower surface, formed by their pelvic
fins and a fold of skin

Classification
Phylum: Chordata
Class: Actinopterygii
Order: Gobiesociformes
Family: Gobiesocidae
Sources of Information:
http://www.fishbase.org/summary/Gobiesox-rhessodon.html
http://www.coldwatermarineaquatics.com/products/northern-clingfish-gobiesox-maenandricus-1
Edward F. Ricketts, Calvin, J., and Hedgpeth, J.W. Between Pacific Tides. Fifth Edition. 1939,
renewed in 1985. Stanford University Press.
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Moray Eel (muraenidae)

Contributed by TPERP Kirk Copic

J&W Tam

Where to find them
Moray eels are some of the more elusive creatures lurking in our tide pools. They can grow to
about 5 feet in length and are dark brown or green in color. They can live to be about 80 years
old and spend most of their lives at a depth of 60 feet or less. There was one at the Birch
Aquarium that was at least 80 when it died.
What’s Their Life Like
Adults tend to live in the deeper water while the juveniles live in the more shallow areas.
Although moray eels are known to live at Cabrillo, they are difficult to spot in the lower tidal
zone during the day as they prefer to hang out in crevices in the rocks with only their heads
sticking out of their hiding spots. They are much more active at night since this is when they tend
to eat. However, one way to look for them is to search for red rock shrimp. Moray eels are often
found with these guys nearby as these specific shrimp help the eels by removing parasites and
dead tissue.
Adaptations
Although moray eels are considered a type of fish, they don’t look quite so traditional. Instead
of the normal side fins, moray eels have one long fin that extends from the top of the entire
length of their bodies. This fin helps them swim through the water in a snake-like fashion. The
gills on the moray eel are a bit different as well. Moray eels don’t have the normal side slit gills,
but instead have small round gills. Most fish breathe by forcing water over their gills using gill
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covers. Moray eels don’t have these gill covers and instead breathe by taking water in through
their mouth, forcing the flow of water over the gills. This behavior may make it look as though
they are gasping for breath.
What Do They Eat
Moray eels eat mostly at night. Because of this, in order to find their prey, they must rely on their
well developed sense of smell more than their eyes. They have three rows of razor sharp teeth
that help with hunting their favorite treats of octopus, small fish, crabs, sea urchins and shrimp.
While their teeth act as a great hunting tool, they don’t help much in the actual swallowing of
their food.
Who Eats Them
While moray eels do not have many natural predators, they are hunted by barracudas and sea
snakes. And, occasionally, moray eels will prey upon each other.
Reproduction
The reproductive cycle of the moray eel usually takes place in warmer water temperatures.
Female moray eels deposit eggs on the ocean floor in well hidden places. They then release an
odor that attracts the males to fertilize the eggs. It can take from 30 to 45 days for the young to
emerge as larvae depending on the warmth of the water. It can then take up to a year for the
larvae to drift as they grow and get strong enough to find an appropriate reef to call home. The
water in Southern California is probably too cold for the eggs to hatch and it is believed that the
eels here come from larvae that drifted north from Mexico.
Interesting Facts
As such, moray eels have developed a second set of internal jaws that allow them to break up the
food and push it back toward their stomachs. These razor sharp teeth are also used as a defensive
weapon.
Classification
Phylum: Chordata
Class: Actinopterygii
Order: Anguilliformes
Family: Muraenidae
Common Name: moray eel
Scientific Name: Muraenidae
Source(s) of Information:
bio4esobil2009.wordpress.com
montereybayaquarium.org
oceanwildthings.com
sciencedaily.com
bioexpedition.com
a-z-animals.com/animals/moray-eel/
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Leopard Sharks (Triakis semifasciata)
Contributed by TPERP Dan Wieder

Where to find them: They live along the Pacific Coast of North America from Washington to
Mazatlán, Mexico, including the Gulf of California. Most leopard sharks tend to remain in a
localized area for much of their lives.
What do they eat: Leopard sharks are carnivorous; they forage for clams, worms, crabs,
shrimp, squid, fishes, and fish eggs found on or near the ocean bottom.
Who eats them: Other larger and more ferocious sharks such as the sevengill and the great
white can easily capture and give a fatal bite to the leopard shark. In addition to these predators,
the orca can also simply charge at ten leopard sharks and knock them unconscious.
Adaptations: Leopard sharks prefer nearshore, shallow waters less than 20 feet deep and tend to
hang out near the bottom. They use a variety of habitats, including sandy and muddy bottoms,
kelp forests, and rocky reefs.
Reproduction: They seek out shallow, warm waters which help to speed up the gestation
process and allow mothers to have their young quicker. Baby sharks are called pups. Unlike most
fish, which lay eggs, mother leopard sharks keep their eggs inside their bodies until they hatch.
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After 10 to 12 months, they give birth to a couple dozen wriggling shark pups, each about 7
inches long.
What is their life like: Leopard sharks are at home on the sea floor, just a foot or so above the
sand. This is because they, like all sharks, lack the swim bladders that other fish use to fine-tune
their buoyancy. Instead, leopard sharks store oil in their enormous livers. All that oil helps to
counterbalance the shark's own weight, but they usually remain slightly less buoyant than the
water around them, so they tend to sink whenever they're not swimming.
Interesting facts: These sharks have a distinctive color pattern, resembling leopard spots. These
markings are unique and can be used to identify individuals, similar to fingerprints. The average
size for adults is 4 to 5 feet.
About 30 leopard sharks were observed in November 2013 in Zone 3. Apparently these were all
pregnant females. Some have also been seen in Zone 1. Interestingly, Bonnie Becker, former
Marine Biologist at Cabrillo, never saw a live leopard shark during her time here (about 6 years).
However she did find a dead one.
Leopard sharks pose no threat to humans unless they are provoked.

Classification
Phylum: Chordata
Class: Chondrichthyes
Order: Carcharhiniformes
Family: Triakidae
Sources of Information:
http://en.wikipedia.org/wiki/Leopard_shark
http://aquarium.ucsd.edu/Exhibits/elasmo_beach/BirchAquarium_Leopard_Shark_Quick_Facts.
pdf
http://www.montereybayaquarium.org/animal-guide/fishes/leopard-shark
https://answers.yahoo.com/question/index?qid=20130304091921AAvstQ5
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Horn Shark (Heterodntus francisci)
Contributed by TPERP Art Geisler

Wikipedia

Where to find them: They are found in the deeper pools of the Rocky Intertidal along the North
Pacific Coast of California to Baja California.
What do they eat: Hard shelled molluscs, echinoderms and crustaceans. Juveniles prefer soft
bodied animals such as worms and sea anemones.
Who eats them: Larger fishes and the northern elephant seal. Also bald eagles as well as kelp
snails which can drill into the egg cases.
Adaptations: The Horn shark can be recognized by a short blunt head, with ridges over the eyes.
It is brown or gray in color with dark spots. It has two high dorsal fins which have large spines.
Reproduction: The females lay up to 24 eggs from February to April. These spiral egg cases are
then shoved into cracks and crevices.
What’s their life like: Horn sharks hunt at night staying close to home. During the day they rest
motionless, hidden.
Interesting facts: Horn sharks are harmless to humans unless harassed. Juvenile sharks are
segregated from the adults, preferring sandy bottoms. It takes about four weeks for a dropped
tooth to be replaced. Large horn sharks that feed on purple sea urchins can have their teeth and
fin spines can have purple stains.
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Classification
Phylum: Chordata
Class: Chondrichthyes
Order: Heterodontiformes
Family: Heterodontidae
Scientific Name: Heterodontus francisci
Common Name(s): Horn Shark
Source(s) of Information: https://a-z-animals.com/animals/horn-shark/

851

California Swell Shark (Cephaloscyllium ventriosum) Mermaid’s Purse
Contributed by TPERP Dan Wieder

Where to find them: California swell sharks are found from Central California to the Gulf of
California in shallow water near rocky reefs and kelp beds. Their egg sacks (Mermaid’s Purse)
can grow to an average size of 100cm.
What do they eat: They are nocturnal, feeding on bony fishes, molluscs and crustaceans.
Who eats them: Its predators include seals and larger sharks. It can expand its body to almost
double its size to prevent predators from eating it.
Adaptations: As with most sharks, this species adapts well to its mode of life. Good vision,
especially for its nocturnal activities, sensitive olfactory abilities, and sensitivity to minute
electric fields created by other animals provide it with the potential for food gathering and
protective activities. Its coloration and marking patterns provide excellent camouflage to hide it
from predators.
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Reproduction: The Swell shark is oviparous, laying two flattened egg cases that it attaches to
the reef with long tendrils that extend from one end. These egg sacks are commonly referred to
as Mermaid’s Purse.
What is their life like: Swell sharks rest during the day in caves and rocky crevices and then
venture out to hunt at night.
Interesting Facts: When confronted by a human in the water, the swell shark will become
motionless. If it is threatened it will swell up to double its size.

Classification
Phylum: Chordata
Class: Chondrichthyes
Order: Carcharhiniformes
Family: Scyliorhiniformes
Sources of Information:
http://en.wikipedia.org/wiki/Swellshark
http://www.aquariumofpacific.org/onlinelearningcenter/species/swell_shark
http://marinebio.org/species.asp?id=383
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Garibaldi (Hypsypops rubicundus)
Contributed by TPERP Becky Wieder

Where to find them: From Monterey in northern California to Guadalupe Island in Baja
California. They are usually found on rocky reefs and rocky sea-bottoms.
What do they eat: Crustaceans, molluscs and other small prey such as worms
Who eats them: Larger fish, some sharks, seals, sea lions and bald eagles.
Adaptations: The adults are orange in color while the juveniles are more reddish. The juveniles
also have lots of iridescent blue spots which they lose when they become an adult. They have an
oval shaped body with large lips
Reproduction: The male clears an area for a nest within its territory. The female lays the eggs
and the male guards them until they hatch. The male is very aggressive towards other animals
and humans in order to protect the eggs.
What is their life like: They are solitary fish, meaning they do not school. However you can
find them in disorganized aggregations that is believe to be a mating ritual.
Interesting Facts: They are the largest member of the damselfish family.
The common name is a reference to the Italian military and political figure Giuseppe Garibaldi,
whose followers often wore a characteristic scarlet or red shirt.
The Garibaldi is the official marine state fish of California.

Classification
Phylum: Chordata
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Class: Actinopterygii
Order: Perciformes
Family: Pomacentridae
Sources of Information:
https://en.wikipedia.org/wiki/Garibaldi_%28fish%29
http://www.aquariumofpacific.org/onlinelearningcenter/species/garabaldi/
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Worms
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Colonial Sand Castle Worms (Phragmatopoma californica)
Contributed by Dr. Bonnie Becker

Where found: Found in the high to middle intertidal on the sides of rocks, often competing for
space with mussels. Often seen on overhanging ledges and concave shorelines.
Interesting facts: Their tubes are made from sand that has been cemented together.
Adaptations: The worm lives in the tube and is rarely seen without destroying the tube first.
The animal has an operculum that seals up the tube with the worm inside it during low
tide.
Food: During high tide, the worm extends lavender tentacles, which gather food particles from
the water.
Life history: Large colonies formed not by cloning (asexual division) but from the settlement of
individual larvae. The larvae use adult worms as a settlement cue, thereby adding to the
colonies.
Classification:
Phylum:
Class:
Order:
Family:
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Annelida (Segmented worms)
Polychaeta (Bristle worms, Fan worms, Clam worms, etc.)
Terebellida
Sabellariidae

Serpulid Worms (Spirorbids)
Contributed by Dr. Bonnie Becker

Where found: In small, tightly-coiled, calcareous tubes (openings with diameter less
than 1mm) on immersed small, round boulders.
Interesting facts: Tiny red gills stick out of the tubes, which will disappear if the rock is
touched.
Adaptations: Living in calcareous tubes protects the worm from predation and
desiccation.
Food: They are filter feeders, gathering food particles from the water.
Life history: These animals are hermaphrodites. They brood their young.
Classification:
Phylum:
Class:
Order:
Family:

Annelida (segmented worms)
Polychaeta (Bristle worms, Fan worms, Clam worms, etc.)
Sabellida
Serpulidae
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Tidepool Jeopardy
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1.

This tidepool animal has webbing between its arms.
What is a bat star?

2.

This marine alga that can grow up to two feet in one day.
What is kelp?

3.

A tidepool animal that is attached to the rocks and can't move around is
called this.
What is sessile?

4.

These tidepool animals are attached to the rocks and are related to shrimp.
What are barnacles?

5.

These tidepool animals use stinging cells on their tentacles to paralyze their
prey.
What are anemones?

6.

The name of a "scary" plant found in the tidepools is this.
What are dead man's fingers?

7.

This tidepool animal steals snail shells for its home.
What is a hermit crab?

8.

What tidepool animal is sometimes called a "pin cushion".
What is a sea urchin?

9.

This shelled animal looks like it's attached to a rock but can really move
around.
What is a Limpet?

10.

This tidepool animal changes its colors for protection or signaling.
What is an octopus?

11.

This animal is considered the smartest and most curious but most elusive in
the tidepools.
What is an octopus?

12.

This sea bird dives to catch fish?
What is a pelican?

13.

The holes left between the rocks at low tide are called this.
What are tidepools?

14.

These are produced by the gravitational pull of the moon and sun.
What are tides?

15.

This tidepool animal builds sandcastles.
What is a sandcastle worm?

16.

This tidepool animal has a shell that is segmented into eight parts.
What is a chiton?

17.

This snail looks like it's wearing a tall hat
What is a turban snail?

18.

These small, gray snails can be found as far as 20’ above the high water
mark.
What are periwinkles?

19.

This tidepool animal resembles a crouching rabbit.
What is a sea hare?

20.

What tidepool animal squirts ink when it's hurt or scared.
What is an octopus OR What is a California sea hare?

21.

These tiny tidepool animals are known for their exquisite coloration, delicate
beauty, and elusiveness.
What are nudibranchs?

22.

The arms of this tidepool animal are about three times as long as its body.
What is an octopus?

23.

This tidepool animal looks like a little pink volcano.
What is a thatched barnacle?

24.

This tidepool animal will break off its arms when stressed.
What is a brittle star?

25.

Under extreme stress this tidepool animal will turn itself inside out.
What is a sea cucumber?

26.

This tidepool fish appears to be "hairy".
What is a wooly sculpin?
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27.

This tidepool animal looks like a flower.
What is an anemone?

28.

The name of this tidepool animal sounds like part of a salad.
What is a sea cucumber?

29.

This reddish-brown crustacean has 10 legs.
What is a lobster?

30.

These tidepool animals glue their "heads" to the rocks and eat with their
"feet".
What are barnacles?

31.

This marine organism, which grows in large "forests" off San Diego's coast,
is commonly thought to be a plant but it is actually a protist.
What is kelp?

32.

Under lab conditions, these small molluscs from the upper intertidal have
been fed to anemones and have emerged alive.
What are periwinkles?

33.

These creatures live in tubes that they make by cementing sand particles
together, and gather food by extending their lavender tentacles during high
tide.
What are colonial sand castle worms?

34.

You might think this is a vegetable but it's actually related to sea stars.
What is a sea cucumber?

35.

This tidepool creature belongs to the same phylum as jellies and corals.
What is an anemone?

36.

One of the major threats faced at low tide by attached tidepool algae and
animals.
What is drying out? (a.k.a. dehydration, desiccation-- could also accept
heat stress, exposure, something like that)

37.

This "funny" fish is immune to an anemone's sting.
What are clownfish?

38.

This animal is less than an inch long and bright "rosy" pink and can be found
floating in the Cabrillo tidepools.
What is a rosy nudibranch?

39.

This marine animal has eyes on the ends of its arms and walks on hundreds
of tube feet.
What is a sea star?

40.

This marine animal is covered in spines.
What is a sea urchin?

41.

This segmented worm is covered in bristles.
What is a polychaete?

42.

This snail, sometimes called an Ormer or ear shell, is highly prized for its
tasty foot.
What is an abalone?

43.

This eight-armed animal has very large eyes and can change colors.
What is an octopus?

44.

You might want to spend this sand-living animal.
What is a sand dollar?

45.

These small ten-legged animals are covered with a hard exoskeleton.
What is a shrimp?

46.

The shell of this fist-sized snail might remind one of a volcano.
What is a keyhole limpet?

47.

This marine plant has flowers.
What is sea grass?

48.

This marine animal has five fragile snake-like arms.
What is brittle star or serpent star?

49.

This marine animal glues its head to rocks and uses it legs to catch food.
What is a barnacle?

50.

When attacked by a predator this animal may "vomit" its guts to try and
escape.
What is a sea cucumber?

51.

This animal pushes it stomach between the shells of its clam prey to get a
meal.
What is a sea star?
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52.

This term we might most often associate with turning on a water faucet is
also another name for a single clam shell.
What is a valve?

53.

A famous beach in Southern California was not named for this strong-man
clam.
What is a mussel?

54.

You might think that these sand-dwelling bivalves have sharp edges.
What is a razor clam or jackknife clam?

55.

This limpet-like animal has eight plates or shells on its back.
What is a chiton?

56.

This house-stealing crab really does not like to live alone.
What is a hermit crab?

57.

Despite its name, this pinniped does not roar.
What is the California sea lion?

58.

While its nose is indeed long, there is no room for clothes in its trunk.
What is the elephant seal?

59.

While I am usually very colorful and named after a flower, I am really a
cousin to jelly.
What is a sea anemone?

60.

This animal cannot grow as quickly when its shell gets too tight, so it needs
to move to larger shells during its lifetime.
What is a hermit crab?

61.

Tidepool surfaces are covered with this green or dark brown slippery
material.
What are

62.

This creature looks like a flower but is really an animal.
What is an anemone

63.

Many of the rock surfaces in the tidepool are soft and formed of layers.
What is sedimentary rock or sandstone?

64.

I am the most aggressive winged predator in the tidepool.
What is a sea gull?

65.

I use discarded snail shells for my home.
What is a hermit crab?

66.

I am a bivalve (two-shelled) creature whose name makes you think I am
strong.
What is a mussel?

67.

Carrageenan, a substance harvested from this group of marine plant-like
organisms, is often an ingredient in such products as lip stick and ice cream.
What are seaweed/algae?

68.

These animals start their lives as boys and then turn into girls when they
grow up.
What are owl limpets?

69.

This tidepool critter looks like a relative of a clam, but it’s actually a distant
cousin to shrimps!
What is a barnacle?

70.

This tidepool critter defends its territory by using the sloped front of its shell
like a bulldozer to knock anyone off who tries to attach in its "turf".
What is an owl limpet?
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Tidepool Algae and Plant
Life
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Cabrillo National Monument
Marine Algae & Plant Life
Quite a number of seashore algae and one plant can be found in the Cabrillo tidepools. These
large macroscopic organisms, commonly called seaweeds, include surf grass and three groups of
algae (green, brown, or red).
“Although they have many plant-like features seaweeds are not true vascular plants; they are
algae. Algae are part of the Kingdom Protista, which means that they are neither plants nor
animals. Seaweeds are not grouped with the true plants because they lack a specialized vascular
system (an internal conducting system for fluids and nutrients), roots, stems, leaves, and
enclosed reproductive structures like flowers and cones. Because all the parts of a seaweed are in
contact with the water, they are able to take up fluids, nutrients, and gases directly from the
water, and do not need an internal conducting system. Like true plants, seaweeds are
photosynthetic; they convert energy from sunlight into the materials needed for growth. Within
their cells seaweeds have the green pigment chlorophyll, which absorbs the sunlight they need
for photosynthesis. Chlorophyll is also responsible for the green colouration of many seaweeds.
In addition to chlorophyll some seaweeds contain other light absorbing pigments. These
pigments can be red, blue, brown, or golden, and are responsible for the beautiful colouration of
red and brown algae”.i
But the algae and plants don’t seem to care, so often we find ourselves referring to the whole
bunch as “seaweed”.
Sea Grass
Sea grass at Cabrillo includes just one species: surf grass (Phyllospadix scouleri)
“Although seagrasses flourish in the aquatic realm of the ALGAE, they are true PLANTS that
have several unique characteristics that distinguish them from terrestrial vascular plants.”ii
“Of the sea grasses, Phyllospadix, commonly known as surf-grass, is unique because it is the
only flowering plant genus that grows predominantly on rocks in the littoral zone exposed to the
most violent surf.”iii
Seagrasses are often referred to as "Submerged Aquatic Vegetation" or SAV. This distinguishes
them from algae, which are not classified as "plants" by biologists (rather they are often placed in
the kingdom protista).”iv
So, what is ALGAE? Animal or plant?? Neither!
“Algae are photosynthetic organisms that occur in most habitats, ranging from marine and
freshwater to desert sands and from hot boiling springs to snow and ice. They vary from small,
single-celled forms to complex multicellular forms, such as the giant kelps of the eastern Pacific
that grow to more than 60 meters in length and form dense marine forests. Algae are found in the
fossil record dating back to approximately 3 billion years in the Precambrian. They exhibit a
wide range of reproductive strategies, from simple, asexual cell division to complex forms of
sexual reproduction.
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Algae are important as primary producers of organic matter at the base of the food chain. They
also provide oxygen for other aquatic life. Algae may contribute to mass mortality of other
organisms, in cases of algal blooms, but they also contribute to economic well being in the form
of food, medicine and other products. In tropical regions, coralline algae can be as important as
corals in the formation of reefs.
Seaweeds are larger algae that live in the marine (salt or brackish water) environment. Kelps are
large brown seaweeds in the genera Pelagophycus, Laminaria, Macrocystis, etc. In the Pacific,
individual kelp plants may reach 65 meters in length.”v

vi

Most common algae at Cabrillo:
Green algae (8000 species) include:
sea lettuce (Ulva californica)
sponge weed or dead man’s fingers (Codium fragile)
Brown algae include:
giant bladder kelp (Macrocystis pyrifera)
elkhorn kelp or bullwhip (Pelagophycus porra)
feather-boa kelp (Egregia menziesii)
sea oak or southern sea palm (Eisenia arborea)
rockweed – (Formerly called Pelvetia fastigiata) (Now called Sylvetia)
bladder-chain seaweeds (Cystoseira osmundavea and Halidrys dioica)
Sargasso weed (Sargassum agardhianum)
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sea bubble (Colpomenia sinuosa)
“Secondary products of brown algae
Food (nondairy): frozen foods, pastry fillings, syrups, bakery icings, relishes, cooked/ instant
puddings, meringues, chiffons, dessert gels, candies, fruit juices, jams & jellies, sauces and
gravies, pimiento strips, salad dressings
Food (dairy): whipped toppings, milk shakes, cheeses, flans and custards, instant breakfasts, ice
cream
Industrial: paper sizing / coatings, adhesives, textile printing / dyeing air freshener gels,
explosives, boiler compounds, polishes antifoaming agents, ceramics, welding rods, cleaners,
castings and impressions, enzyme immobilization
Medical & Pharmaceutical: baulking agents, capsules and tablets, lotions and creams, ulcer
products”vii
Red algae (more than 6000 species) include:
gigartinas (Gigartina spp.)
calcareous coralline (Corallina and Bossiella)
Porphyra (“nori” used in sushi rolls)
Gelidium (source of agar)
“Secondary products of red algae:
Carrageenan
Food (nondairy): frozen foods, dessert gels, pastry fillings fruit juices, syrups, jams & jellies,
bakery icings, sauces and gravies, relishes, pimiento strips, cooked/ instant puddings, salad
dressings, chiffons
Food (dairy): whipped toppings, milk shakes, skim milk, evaporated milk, chocolate milk,
cheeses, cottage cheese, infant formulas, flans and custards, yogurt, instant breakfasts, ice cream
Industrial: air freshener gels, tertiary oil treatment, cleaners, enzyme immobilization,
electrophoretic media, chromatographic media
Medical & Pharmaceutical: laxatives, baulking agents, capsules and tablets, lotions and creams,
shampoos, ulcer products, toothpastes
Agar
Food (nondairy): frozen foods, dessert gels, bakery icings, candies, meringues, fruit juices
Food (dairy): cheeses, yogurt
Industrial: paper sizing / coatings, microtomy media, adhesives, electrophoretic media, textile
printing/dyeing, chromatographic media, castings and impressions, conductivity bridges
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Medical & Pharmaceutical: laxatives, capsules and tablets, baulking agents, suppositories,
radiology suspending agents, anticoagulants”viii
References:
i

http://oceanlink.island.net/oinfo/seaweeds/seaweeds.html (no longer an active link)

ii

http://www.mbari.org/staff/conn/botany/seagrass/erika/index.htm

iii

http://www.mbari.org/staff/conn/botany/seagrass/erika/index.htm

iv

http://www.mass.gov/mgis/eelgrass.htm

v

http://www.nmnh.si.edu/botany/projects/algae/index.htm

vi

http://library.thinkquest.org/CR0210280/facts/seaweedclassification.html

vii

viii

http://www.nmnh.si.edu/botany/projects/algae/index.htm
http://www.nmnh.si.edu/botany/projects/algae/index.htm
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ON THE COVER
Colpomenia tuberculata among other intertidal algae and plants at Cabrillo National Monument.
Photograph by: Benjamin Pister
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Abstract
The exposed, westward-facing rocky intertidal coast of the Cabrillo National Monument was
thoroughly searched and all observed intertidal macrophytes recorded. A total of 94 marine algae
and seagrasses (7 Chlorophyta, 19 Heterokontophyta - Class Phaeophyceae, 67 Rhodophyta, and
1 Spermatophyta) was identified. Conservatively, a minimum of 33 taxa (2 green, 5 brown, and
26 red seaweeds) had not been previously reported for the Cabrillo National Monument. The
total number of taxa recorded was comparable to values obtained from prior intertidal studies in
Monument waters and elsewhere in the southern California region. Of these 94 macrophytes, 51
(3 Chlorophyta, 11 Phaeophyceae, 36 Rhodophyta, and 1 Spermatophyta) were considered to be
common to abundant on Monument shores based on subjective assessments of their occurrence
within expected intertidal zones. The percentage (71.3% vs. 67.1%) of the rocky intertidal flora
represented by red seaweeds was slightly greater than the percentage reported earlier for the
rocky shore flora of the Southern California Bight. The percentage of green seaweeds (7.5% vs.
11.3%) was slightly lower while the percentage of brown seaweeds (20.2% vs. 20.7%) was
nearly identical. Only a 72.3% overlap in species composition with central California was
observed for the Cabrillo National Monument, a value similar to Santa Catalina and San
Clemente Islands, indicating that this is one of the more warmer-water rocky intertidal floras in
the Southern California Bight. The Cabrillo flora included 18 of 26 macrophyte species
described as indicators of warmer water rocky shores in the Southern California Bight. At least
three non-indigenous macrophytes were included in the Cabrillo National Monument flora.
Given the unique biogeographic character and the documented impacts of public use of this
southern part of the Point Loma Peninsula, we recommend that floristic surveys (and preferably
ecological studies of distribution and abundance) be performed by skilled macrophyte
taxonomists at least once every five years. This will be especially important for documenting
likely changes in the intertidal macrophyte flora brought about by the introduction of nonindigenous species and on-going changes in ocean climate.
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Introduction
Originally established in 1913 as a small 0.4 hectare (1 acre) parcel to house a monument to Juan
Rodriguez Cabrillo, the Cabrillo National Monument now occupies ca. 64.75 hectares (160
acres) of land and is responsible for the administration of 1.5 km of rocky intertidal habitat and
51.8 hectares (128 acres) of submerged land at the southern end of the Point Loma Peninsula in
San Diego County, California (Figure 1). The Monument has been part of the National Park
System since 1933 and is bordered to the west by the Pacific Ocean and to the east by San Diego
Bay. The Marine Administrative Area extends 274.3 m (900 ft) seaward on the ocean side of the
peninsula (McArdle 1997). Nested within the Marine Administrative Area is the Point Loma
Reserve (now referred to as the Mia Tegner State Marine Conservation Area), which was
established by the California Fish and Game Commission in 1978; the State Marine
Conservation Area extends 45.7 m (150 ft) from the shoreline and occupies a shoreline distance
of 1.13 km (0.7 mi) (McArdle 1997). Recreational and commercial fishing are allowed with
some limitations within Monument administered waters but the take of invertebrates and marine
plants has been prohibited at least since the late 1970s.
Besides its statue of Juan Rodriguez Cabrillo, restored lighthouse, and spectacular visitor center,
grounds and views of San Diego Bay, the Cabrillo National Monument has become known for its
rich and diverse rocky intertidal communities along the ocean-facing south end of the Point
Loma coastline. The Monument contains the only public access to the open coast shoreline on
the southern end of the peninsula and has long been a favored site for visitors seeking to observe
coastal marine life. It is estimated that each year about 10% of the approximately one million
visitors to the Cabrillo National Monument also visit the Monument’s rocky shores (Engle and
Largier 2006). The individual and cumulative activities of this large number of shore visitors
have been of concern for years and have led to past studies to detect visitor impacts (e.g., Zedler
1976, 1978) and monitoring programs designed to determine the dynamics of key species
populations (e.g., Engle and Davis 2000a,b; Engle et al. 2000, Engle 2005). Other recent studies
of the Cabrillo National Monument include an assessment of coastal water resources and
watershed conditions (Engle and Largier 2006) and the development of a checklist of shore
fishes (Craig and Pondella 2006).
Because of its popularity, a major goal of the Cabrillo National Monument has been to improve
understanding of the impacts of regional human activities, including public visitation, so as to
manage the shoreline and tidepools in ways that ensure public access and enjoyment while
protecting the rich diversity of marine life. Macroalgae and seagrasses are ecologically important
components of temperate rocky intertidal communities throughout the world. These macrophytes
contribute to coastal productivity and provide habitat for invertebrates and fishes. Therefore, an
inventory of the macrophyte resources of the shores administered by the Cabrillo National
Monument is of importance to Park managers. This report follows previous surveys of rocky
intertidal and other natural resources and adds to our understanding of the ecological
communities of the Cabrillo National Monument by providing an updated list of those marine
macroalgae and seagrasses found in intertidal waters on the Monument’s heavily-visited, western
facing coast.
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Methods
The westward-facing, open coast, rocky intertidal habitats of the Cabrillo National Monument
(Figure 1) are characterized by poorly-consolidated, gently sloping sedimentary rocky reefs
projecting out from eroding sandstone cliffs; scattered rocks and boulders occur on top of the
relatively flat rocky surfaces (Engle et al. 2000). Park managers have divided this Monument
shoreline into three zones (Zones I-III) for purposes of limiting and assessing visitor activities.

Figure 1. The Cabrillo National Monument study area on the western-facing, southern Point Loma
coastline. Shown are the Marine Administrative Area and the Mia Tegner State Marine Conservation Area
where restrictions on extraction occur. Zones I, II, and III were designated by Park Managers.

The boundaries and locations of these zones are described by Engle et al. (2000) as follows.
Zone I includes the intertidal habitat ranging from ca. 220 m north to ca. 110 m south of the main
access point to the shoreline. Zone II continues south along the peninsula and encompasses about
330 m of shoreline. Zone III extends another 330 m to the south tip of Point Loma. Zone III,
which is dominated by broad, flat, rocky reefs and shallow pools, was closed to the public in
1996 to protect its biological resources and to serve as a control area for assessing visitor
impacts. The intertidal shore extent increases in length from north to south along this portion of
the peninsula, varying from 20 to 40 m in Zone I to greater than 70 m in Zone III. A similar
gradient in wave exposure occurs with Zone I receiving more wave energy than Zone III (Engle
et al. 2000).
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The accessible rocky intertidal habitats of all three zones were visited during low tide periods on
January 24, March 9-10, and June 28, 2005 (Table 1). The shoreline was thoroughly searched
and all observed intertidal macrophytes recorded; drift specimens, when observed, were also
noted and collected. Field notes were taken and qualitative estimates of the abundances of
intertidal taxa were made. Searches began several hours before low tide maxima and concluded
either when shoreline access was restricted by advancing tides or diminishing daylight. Attempts
were made to collect specimens of all observed macrophytes. Some material was made into
herbarium specimens in the field while other samples were preserved for later examination and
specimen preparation. All collected materials were transported to the University Herbarium at
the University of California Berkeley for further study. Field notes and observations were used to
make annotations of observed macrophytes and to indicate the more abundant (common within
their expected intertidal habitat) taxa. Thus, reported data are based on field identifications made
by the authors and by further laboratory inspection of collected materials and represent the
common rocky intertidal seaweeds and sea grasses occurring at the site during the study period.
Table 1. Low-tide Conditions During Macrophyte Surveys of the Westward Facing Shoreline of the
Cabrillo National Monument. Listed Conditions are Predictions for Point Loma, California based on NOAA
Tidal Data.
Low Tide Amplitude (ft) with
Respect to MLLW

Time (hrs)

January 24, 2005

-0.8

15:15

March 9, 2005

-1.4

14:44

March 10, 2005

-1.0

15:16

June 28, 2005

+0.5

09:21

Date

In addition to field collections and observations, photographs were taken of 72 abundant and
conspicuous macrophytes using mostly specimens obtained from elsewhere in the Southern
California region. Therefore, although the morphologies of the photographed seaweeds are
representative of species found in the Cabrillo National Monument, the photographs do not serve
as samples of macrophytes actually collected from the Monument shoreline.
The method employed in this study is described as a coarse scale survey (Murray et al. 2006), a
technique commonly used to build inventories of macrophytes on rocky shores and to make
qualitative estimates of abundance. Surveys such as these tend to capture the vast majority of
species present when performed by experienced investigators. Exceptions are crustose species,
which are usually under-represented in field surveys because complete identification is timeconsuming and frequently cannot be made without reproductive material. In addition, small,
filamentous and rare seaweeds often escape detection. Additional site searches and collections
performed during different periods of the year and more detailed work on crustose and smaller
macrophytes would be expected to increase the number of taxa occupying the Cabrillo National
Monument shoreline.
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Results
A total of 94 macrophytes was recorded growing on the exposed, westward-facing rocky
intertidal coast of the Cabrillo National Monument, including 7 Chlorophyta, 19
Heterokontophyta (Class Phaeophyceae), 67 Rhodophyta, and 1 Spermatophyta. Additional
species of brown (3) and red (2) seaweeds were collected exclusively as drift specimens washed
up from adjacent subtidal habitats. Of these 94 intertidal macrophytes, 51 taxa (3 Chlorophyta,
11 Phaeophyceae, 36 Rhodophyta, and 1 Spermatophyta) were considered to be common to
abundant on Monument shores during the sampling periods based on subjective assessments of
their occurrence within expected intertidal zones. The additional 43 macrophytes were rare,
meaning that few specimens were observed during our searches.
Table 2. Common macrophytes of the open-coast, rocky intertidal shoreline of the Cabrillo National
Monument, Point Loma, California. Excluded are full inventories of crustose and smaller, filamentous
algae which escaped detection during site searches. Five taxa were also collected exclusively as drift
specimens: Cryptopleura ruprechtiana (J. Agardh) Kylin [Botryoglossum farlowianum (J.Agardh) DeToni],
Leptocladia binghamiae J. Agardh, Macrocystis pyrifera (L.) C. Agardh, Pelagophycus porra (Leman)
Setchell, and Pterygophora californica Ruprecht. Note: annotations include comparisons with previous
macrophyte lists compiled for the Cabrillo National Monument by Zedler (1976, 1978). Zones refer to
subdivisions of the open coast, westward-facing intertidal habitat established by site managers (see
Figure 1).
Table 2. Common macrophytes of the open-coast, rocky intertidal shoreline of the Cabrillo National
Monument, Point Loma, California (continued).
Mac rophyte T axa

Annotations

Chlorophyta
+Bryopsis pennata var. minor J. Agardh

[Bryopsis pennatula J. Agardh]
Encountered once in a pool in the low zone (Zone
II). It was listed in Zedler (1978) as Bryopsis
1
pinnatula.

*+Chaetomorpha aerea (Dillwyn) Kützing
(Plate 1)

[Chaetomorpha linum (Müller) Kützing according
to some authors]
Straight green filaments lining shallow pools,
middle zone.

#Chaetomorpha spiralis Okamura
(Plate 2)

Not reported in Zedler (1976, 1978). Epiphytic on
other seaweeds and Phyllospadixi in the low zone,
(Zones I and III). Bright green, curling and spiraling
around host axes.

+Cladophora microcladioides Collins

Encountered once, in a pool in the low zone (Zone
III). This may be one of the species listed in Zedler
(1976) as Cladophora spp.; it is small, with
conspicuous pectinate (unilateral) branching.

*Common to abundant species in expected intertidal habitats.
+Taxa described by Abbott and Hollenberg (1976) to occur along the central California coast north of Point
Conception. [Note: Caulacanthus ustulatus, which was not listed in Abbott and Hollenberg (1976), is included in this
group of species.]
#Taxa found south but not north of Point Conception based on Abbott and Hollenberg’s distributional records.
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Table 2. Common macrophytes of the open-coast, rocky intertidal shoreline of the Cabrillo National
Monument, Point Loma, California (continued).
Mac rophyte T axa

Annotations

+Codium fragile ssp. californicum (J. Agardh)
Maggs (Plate 3)

[Codium fragile (Suringar) Hariot]
Occasional on the tops and sides of boulders in
the low zone. This is the sole species of Codium
observed at the Cabrillo National Monument site.

*+Ulva spp. [Enteromorpha spp.]
(Plate 4)

Several small tubular ulvoids occur in the high
zone on the damp faces of sandstone boulders
and cliffs. They are especially prominent in Zones I
and II. Our samples are unbranched and
compressed. One is larger (1 cm) and dark green;
the other is smaller (5 mm) and light green. Both
aggregate to form patches or fringes.
This complex may include what was listed in
Zedler (1976) as Enteromorpha flexuosa (now
Ulva flexuosa Wulfen).

*+Ulva californica Wille
(Plate 5)

Forming turfs on the surface of upper and middle
zone rocks, possibly in response to disturbance.
Ulva angusta, listed in Zedler (1976), is considered
a synonym of Ulva californica. We did not observe
specimens that we identified as Ulva rigida, which
was listed in Zedler (1978). This genus in
California needs work, including molecular data.

Heterokontophyta (Class Phaeophyceae)
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#Colpomenia sinuosa (Mertens ex Roth) Derbès &
Solier (Plate 6)

Most common species of Colpomenia at the study
site. Growing mostly on coralline turf.

#Colpomenia tuberculata Saunders
(Plate 7)

Not reported in Zedler (1976, 1978). Occasional in
Zones II and III; epiphytic on coralline turf.
Distinctive thick, warty thallus

#Dictyopteris undulata Holmes
(Plate 8)

Occasional in low zone pools.

*+Dictyota coriacea (Holmes) Hwang, H.S. Kim &
W.J. Lee (Plate 9)

[Pachydictyon coriaceum (Holmes) Okamura]
This species and Taonia lennebackerae are the
most common members of the Dictyotales at the
site. We found a few small specimens resembling
Dictyota flabellata that were probably young D.
coriacea.

*+Egregia menziesii (Turner) Areschoug
(Plate 10)

Low zone, and in drift.

+Eisenia arborea Areschoug
(Plate 11)

Juveniles occurred occasionally in low pools; adult
thalli in drift.
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*#Endarachne binghamiae J. Agardh
(Plate 12)

Narrow thalli were common in the high zone, on
cliff and boulder faces and scattered through the
middle zone. The medulla of a few wider
specimens was checked to be sure that they were
not Petalonia fascia; they were not.

*+Petrospongium rugosum (Okamura) Setchell &
Gardner (Plate 13)

[Cylindrocarpus rugosus Okamura]. Growing on
horizontal and vertical rock surfaces in the mid
zone. Listed in Zedler (1976).

*+Pseudolithoderma nigrum Hollenberg
(Plate 14)

[Pseudolithoderma nigra Hollenberg]
Not reported in Zedler (1976, 1978) lists, but
certainly present at that time. This is a black,
extensive/irregular, tightly adherent, thin crust that
is common in the barnacle zone.

*+Ralfsia spp
(Plate 15)

This represents a complex of brown crustose
species, some of which are likely the alternate
stage of upright phases (e.g., Scytosiphon
lomentaria). We observed light brown and
chocolate brown crusts.

#Sargassum agardhianum Farlow
(Plate 16)

Infrequent, Zones II-III. This species is highly
seasonal, eroding back during the winter and
growing in the late spring-summer. Not reported in
Zedler (1976, 1978).

*+Sargassum muticum (Yendo) Fenscholt
(Plate 17)

Common in middle and low pools. This species is
also seasonal, growing during the winter and
eroding back to holdfasts in late summer-fall. It is a
non-native. It was reported from Quivera Basin,
Mission Bay in 1958-59 (Stewart 1991). This could
represent a separate introduction from the Puget
Sound introduction described in Abbott and
Hollenberg (1976).

+Scytosiphon dotyi Wynne
(Plate 18)

Narrow tubular, unbranched thalli in small clusters
in the upper zone, on cliff faces. Not reported in
Zedler (1976, 1978).

*+Silvetia compressa (J. Agardh) Serrão, Cho, Boo
& Brawley (Plate 19)

[Pelvetia fastigiata (J. Agardh) DeToni]
Forming canopies on middle zone rocks. Important
habitat engineer and susceptible to trampling
damage.

*#Sphacelaria californica Sauvageau

Common on rock in shallow middle zone pools.
This, the larger of the two species found at the site
(tufts > 1 cm), can be conspicuous. Not reported in
Zedler (1976, 1978).
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+Sphacelaria rigidula Kützing

[Sphacelaria furcigera Kützing]
This species is epiphytic, forming small (< 1 cm)
tufts of filaments, usually on corallines.
Sphacelaria didichotoma was listed in Zedler
(1978); this report may well have represented S.
rigidula, which is far more common in intertidal
habitats (Stewart 1991).

*#Stephanocystis dioica (Gardner) Draisma,
Ballesteros, Rousseau, & Thibaut
(Plate 20)

[Halidrys dioica Gardner]
Some may confuse the vegetative portion of this
species with Stepanocystis species previously
referred to the genus Cystoseira , although S.
dioica typically occurs in the low intertidal while the
“Cystoseira” spp. are more characteristic of the
shallow subtidal zone. We observed neither S.
osmundacea nor S. setchellii in our surveys,
although they may occur in water deeper than
where we worked. The former was listed in Zedler
(1976) and the latter in Zedler (1978).

*#Taonia lennebackerae J. Agardh
(Plate 21)

Listed as rare in Zedler (1976); frequent in 2005.
Its occurrence is related to sand movement, so its
populations may fluctuate year to year (Stewart
1991).

#Zonaria farlowii Setchell & Gardner
(Plate 22)

Not reported in Zedler (1976, 1978). We found a
single specimen in a low intertidal pool, although
we expected to see more since Z. farlowii occurs
in sand-influenced sites, as does Taonia.

Rhodophyta
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*+Acrosorium ciliolatum (Harvey) Kylin
(Plate 23)

[Acrosorium uncinatum (Turner) Kylin, Acrosorium
venulosum (Zanardini) Kylin].
Epiphytic on other seaweeds, and on rock, low
zone and in drift.

+Ahnfeltiopsis leptophylla P.C. Silva & DeCew

[Gymnogongrus leptophyllus J. Agardh]
Not reported in Zedler (1976, 1978). Occasional in
sandy pools.

#Amphiroa beauvoisii Lamouroux
(Plate 24)

[Amphiroa zonata Yendo]
Not reported in Zedler (1976, 1978). Rare; one
specimen observed in Zone II. Terete
intergenicula, dichotomous branching. More
common in warm-water years (Stewart 1991).
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+Bangia vermicularis Harvey

[Bangia fusco-purpurea (Dillwyn) Lyngbye]
Not reported in Zedler (1976, 1978). Fine dark red
to brown-black hair-like thalli plastered in patches
to upper zone rock walls. This species is a winterspring annual in San Diego County (Stewart
1991).

*+Bossiella dichotoma (Manza) P.C. Silva
(Plate 25)

[Bossiella orbigniana ssp. dichotoma (Manza)
Johansen]
Frequent in the low zone and subtidal (common in
drift). These thalli are almost strictly dichotomous
with a zig-zag outline – sharply pointed with gaps
between successive intergenicula. Stewart (1991)
does not report B. orbigniana ssp. dichotoma (B.
dichotoma) from San Diego County.

+Callophyllis violacea J. Agardh

Not reported in Zedler (1976, 1978). Small thalli,
usually epiphytic on corallines in the low zone.
More common in the subtidal zone. We observed
no other species in the genus Callophyllis. Stewart
(1991) reports only one subtidal specimen of
Callophyllis firma (listed in Zedler 1976); she says
that small, peltate subtidal thalli represent
germlings of Callophyllis flabellulata or species in
the Rhodymeniaceae. We cannot evaluate the
Zedler (1976) report of Callophyllis firma in the
absence of a voucher specimen.

*+Caulacanthus ustulatus (Mertens ex Turner)
Kützing (Plate 26)

Not reported in Zedler (1976, 1978); not in Abbott
and Hollenberg (1976). Common in the upper
zones and into the middle zone. Creeping, terete,
brick-red axes with short pointed branches. This
species, which is believed to be an introduction, is
becoming increasingly common in southern
California and was recently observed in central
and northern California.

*+Centroceras clavulatum (C. Agardh) Montagne
(Plate 27)

Common constituent of middle zone turf.

#Ceramium sinicola Setchell & Gardner
(Plate 28)

Not reported in Zedler (1976, 1978). Epiphytic on
Codium fragile; fully corticated.

*+Chondracanthus canaliculatus (Harvey) Guiry in
Hommersand, Guiry, Fredericq & Leister
(Plate 29)

[Gigartina canaliculata Harvey]
Occasional, usually small thalli, in middle zone,
especially under Silvetia and in pools and
crevices.
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*+Chondracanthus spinosus (Kützing) Guiry in
Hommersand, Guiry, Fredericq & Leister
(Plate 30)

[Gigartina spinosa (Kützing) Harvey]
Not reported in Zedler (1976, 1978). Frequent,
mostly under canopy of Silvetia or sides of rocks
or in pools in middle and low zone. Stewart (1991)
considers this species, in its many forms, common
in San Diego County (as did Dawson), while C.
tepida, which it may resemble, is rare and
inconspicuous. In the Herbarium of the Allan
Hancock Foundation (now in the U.C. Berkeley
herbarium), there are many specimens of G.
tepida from the Gulf of California, but only 5 from
California (Balboa Harbor, Orange County and the
Long Beach breakwater). It is difficult to evaluate
the Zedler (1976) report of C. tepida (as Gigartina
tepida) without a voucher specimen.

#Chondria acrorhizophora Setchell & Gardner
(Plate 31)

[Chondria californica (Collins) Kylin]
Epiphytic on Phyllospadix.

+Chondria sp.

We agree with Zedler (1976) and Stewart (1991):
Species in Chondria (C. dasyphylla, C.
oppositoclada, C. nidifica) are difficult to
distinguish.

*+Chondria nidifica Harvey

This robust and distinctive species is frequent in
the low zone.

*+Corallina chilensis Decaisne
(Plate 32)

[Corallina officinalis var. chilensis (Decaisne)
Kützing]
Occasional to common; low zone.

*#Corallina pinnatifolia (Manza) Dawson
(Plate 33)

This very abundant and polymorphic species, the
foundation of the middle and low zone turfs, likely
includes C. polysticha and C. frondescens, both
listed in Zedler (1976) and Stewart (1991).

*+Corallina vancouveriensis Yendo
(Plate 34)

Part of the coralline turf, middle and low zones.

*+Corallophila eatoniana (Farlow) T.O. Cho, Choi,
G.I. Hansen & Boo
(Plate 35)

[Ceramium eatonianum (Farlow) DeToni]
Common along the edges of pools in middle zone
turf.

Table 2. Common macrophytes of the open-coast, rocky intertidal shoreline of the Cabrillo National
Monument, Point Loma, California (continued).
Mac rophyte T axa

Annotations

*+Cryptopleura corallinara (Nott) Gardner /
Cryptopleura crispa Kylin
(Plate 36)

These species are very similar, both epiphytic on
corallines and other seaweeds, with thin blades,
microscopic veins, ruffled margins and
tetrasporangia borne on the margins or on
marginal proliferations (Stewart 1991). The type
localities of both species are in San Diego County;
C. corallinara is the older epithet. C. rosacea was
listed in Zedler (1978). Stewart (1991) says
“…specimens similar to the forms described for C.
rosacea are occasionally found; the collections we
have seen probably represent dense clumps of C.
crispa. Published records for C. rosacea refer only
to drift specimens at Carmel in central California.”

*+Cryptopleura violacea (J. Agardh) Kylin
(Plate 37)

Epiphytic, but narrower, linear (ribbon-like), and
lacking a ruffled margin (compared to Cryptopleura
corallinara /Cryptopleura crispa). However, Abbott
and Hollenberg (1976) mention that this species is
“perhaps not clearly distinct from C. crispa”. This
complex needs work!

+Cumagloia andersonii (Farlow) Setchell &
Gardner
(Plate 38)

In patches, on tops of boulders in the high zone
(Zone I). In Zedler (1976), it was listed as
occurring in the low intertidal in Phyllospadix
pools, a very anomalous habitat. This report may
be in error.

#Dasya binghamiae A.J.K. Millar

[Pogonophorella californica (J. Agardh) P.C. Silva]
Occasional under Phyllospadix, in sand. Not
reported in Zedler (1976, 1978).

*+Erythrocystis saccata (J. Agardh) Silva
(Plate 39)

On Laurencia pacifica.

+Erythroglossum californicum (J. Agardh) J.
Agardh

[Anisocladella pacifica Kylin]
In Phyllospadix pools, in sand. Not reported in
Zedler (1976, 1978).

*+Gastroclonium compressum (Hollenberg) Chang
& Xia (Plate 40)

[Coeloseira compressa Hollenberg]
Gastroclonium parvum (Hollenberg) Chang & Xia
[Coeloseira parva Hollenberg]
We found it difficult to distinguish these species.
Frequent, often with a whitish iridescence;
epiphytic on the middle and low turfs.

*+Gelidium coulteri Harvey
(Plate 41)

Small thalli, in crevices and pools in the upper
zone, and scattered into the middle zone. This
species was added to the list in Zedler (1978).
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Gelidium purpurascens Gardner
(Plate 42)

Not reported in Zedler (1976, 1978). Could be
confused with G. robustum, which is generally
larger, with large apices and naked lower axes.
Low zone.

*+Gelidium pusillum (Stackhouse) LeJolie
(Plate 43)

This is a provisional determination for this
constituent of the middle zone turf.

+Gelidium robustum (Gardner) Hollenberg & Abbott Occasional in the low zone and in the drift.
(Plate 44)
+Gymnogongrus chiton (Howe) P.C. Silva &
DeCew in Silva

[Gymnogongrus platyphyllus Gardner]
Not reported in Zedler (1976, 1978). Flat, broad,
dichotomous axes, with conspicuous nemathecia
(fertile bumps); low zone.

*#Haliptilon roseum (Lamarck) D.J. Garbary & H.W. [Haliptilon gracile (Lamouroux) Johansen]
Johansen (Plate 45)
In pools, low zone.
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+Herposiphonia verticillata (Harvey) Kylin

Epiphytic on corallines and other seaweeds, low
zone turf.

#Heterosiphonia erecta Gardner

Not reported in Zedler (1976, 1978). Occasional
epiphyte, middle and low zones.

*+Hildenbrandia sp.
(Plate 46)

Uncalcified, dark red crusts, especially in upper
pools.

*#Hypnea valentiae (Turner) Montagne
(Plate 47)

With spiny, terete (cylindrical) axes; abundant
between June and October (Stewart 1991). H.
johnstonii was listed in Zedler (1978); it has not
been found in San Diego County, according to
Stewart (1991).

#Hypnea variabilis Okamura

With narrow, flattened (compressed) axes.
Considered rare by Stewart (1991).

*#Jania crassa Lamouroux
(Plate 48)

Occasional in pools, middle and low zones. We
would expect to see Jania tenella, listed in Zedler
(1976), as well but did not during these surveys.

*#Laurencia masonii Setchell & Gardner
(Plate 49)

Stewart (1991) includes this species in her
circumscription of L. pacifica. We distinguish L.
masonii on the basis of its longer, less
branched/congested branches, especially in the
lower portion. Its anatomy (medullary thickenings)
is distinctive in some cases. Not reported in Zedler
(1976, 1978).
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*+Laurencia pacifica Kylin
(Plate 50)

Common in the middle and low zones.

*+Laurencia subopposita (J. Agardh) Setchell
(Plate 51)

Occasional, on other seaweeds and Phyllospadix;
low zone.

+Leptocladia binghamiae J. Agardh

Collected in the drift.

*+Lithophyllum neofarlowii Setchell & Mason
(Plate 52)

[Pseudolithophyllum neofarlowii (Setch. & Mason)
W.H. Adey]
Not reported in Zedler (1976, 1978) but probably
present. Pale lavender calcified crust, growing in
upper zone tide pools and crevices.

*+Lithothrix aspergillum Gray
(Plate 53)

Occasional in pools and turf, low zone.

*#Lomentaria hakodatensis Yendo
(Plate 54)

Not reported in Zedler (1976, 1978). However, the
description of Binghamia californica in the Zedler
(1978) list is very similar to that of Lomentaria and
does not resemble B. californica, which, according
to Stewart (1991), does not occur in San Diego
County. Binghamia forkii is reported to be common
in the San Diego area (Stewart 1991), but this
species is conspicuously flattened rather than
filiform, as is stated in the Zedler (1978)
description. We did not encounter Binghamia.
Pink-orange tubular thalli without septa, irregularly
branched but often with apices shaped like
saguaro cacti. Tiny, creeping, epiphytic on middle
zone algal turfs. Non-native.

+Mazzaella affinis (Harvey) Fredericq in
Hommersand, Guiry, Fredericq & Leister
(Plate 55)

[Rhodoglossum affine (Harvey) Kylin]
Small thalli, occasional at the bases of boulders, in
crevices, middle and low zones.

+Mazzaella leptorhynchos (J. Agardh) Leister in
Hommersand, Guiry, Fredericq & Leister
(Plate 56)

[Gigartina leptorhynchos J. Agardh]
Mostly small thalli, occasional at the bases of
boulders, in crevices, middle and low zones.

*+Melobesia marginata Setchell & Foslie
(see Plate 57)

Not reported in Zedler (1976, 1978). Small,
calcified crusts on low zone species, especially
Osmundea.

+Neogastroclonium subarticulatum (Turner) L. Le
Gall, Dalen & G. W. Saunders
(Plate 58)

[Gastroclonium coulteri (Harvey) Kylin]
Occasional, in pools in low zone.

*+Nienburgia andersoniana (J. Agardh) Kylin
(Plate 59)

Not reported in Zedler (1976, 1978). Low zone;
creeping, forming upright thin pink blades with
distinct midribs and dentate margins.
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#Ophiocladus simpliciusculus (Crouan & Crouan)
Falkenberg

Not reported in Zedler (1976, 1978). Part of the
mixture of epiphytic filaments (with Polysiphonia,
Herposiphonia, Centroceras), occurring in the
middle and low zone turfs. Resembles
Polysiphonia but with 16-18 pericentral cells and
2-3 tetrasporangia per segment.

*#Osmundea sinicola (Setchell & Gardner) Nam
(Plate 60)

[Laurencia sinicola Setchell & Gardner]
Common in the middle zone turf.

#Osmundea spectabilis var. diegoensis (Dawson)
Nam (Plate 61)

[Laurencia spectabilis var. diegoensis Dawson]
O. spectabilis exhibits a morphological cline from
north to south. Most specimens (including our
vouchers) fit the description of var. diegoensis,
with narrow, irregular thalli, but some grade into O.
spectabilis var. spectabilis (Postels & Ruprecht)
Nam, a form common in the north and in upwelling
areas south of Point Conception.

*+Plocamium pacificum Kylin
(Plate 62)

[Plocamium cartilagineum (Linnaeus) P.S. Dixon;
Plocamium cartilagineum ssp. pacificum Silva]
Frequent in Phyllospadix pools.

+Polysiphonia scopulorum var. villum (J. Agardh)
Hollenberg

Not reported in Zedler (1976, 1978). Forming short
velvety mats on rock in the middle zone.

*+Polysiphonia spp.
(Plate 63)

At least two other species of Polysiphonia are
present, but were not identified in the absence of
voucher specimens.

+Porphyra perforata J. Agardh
(Plate 64)

Not reported in Zedler (1976, 1978). Small blades
growing on rock in the upper zone. Porphyrella
californica was listed in Zedler (1978) as growing
on “upper intertidal barnacle rocks” in the spring of
1977. This species, occurring on mussels and
gooseneck barnacles, was tentatively identified in
areas where P. perforata grew on rocks in San
Diego County by Stewart (1991). The specimens
reported in Zedler (1978), growing on rock, may
represent P. perforata.

+Prionitis lanceolata (Harvey) Harvey
(Plate 65)

In low pools and subtidal (in drift). Polymorphic.
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#Prionitis linearis Kylin

[Prionitis angustata (Okamura) Okamura]
Not reported in Zedler (1976, 1978). Resembles
Carpopeltis, but with broader axes, not crisped.
Regularly dichotomous, dark brown-red, flattened
axes, short internodes; low zone. This fits the
description in Abbott and Hollenberg (1976), but is
not the P. angustata of Japan. It is a recognizable
entity throughout the Southern California Bight,
especially in warmer parts (including islands).

*#Pterocladiella capillacea (S.G.Gmelin) Santelices
& Hommersand (Plate 66)

[Pterocladia capillacea (S.G. Gmelin) Bornet]
Common in middle zone pools, under Silvetia and
in the low zone.

+Pterosiphonia baileyi (Harvey) Falkenberg
(Plate 67)

Occasional in the low zone.

*+Pterosiphonia dendroidea (Montagne)
Falkenberg (Plate 68)

Inconspicuous but frequent, especially associated
with Phyllospadix and middle-low zone turf.

+Rhodymenia californica Kylin
(Plate 69)

Narrow, regularly dichotomous blades. Low zone,
on the shaded sides of boulders.

+Rhodymenia pacifica Kylin
(Plate 70)

Broader blades, blunt apices; low zone, on the
shaded sides of boulders.

+Schizymenia pacifica (Kylin) Kylin

Not reported in Zedler (1976, 1978). Single
specimen from face of boulder on the southern
edge of Zone I, low. Slippery, brown-red, entire
blade, without a stipe. Gland cells evident as tiny
bright spots with hand lens.

+Scinaia confusa (Setchell) Huisman

[Pseudogloiophloea confusa (Setchell) Levring]
Not reported in Zedler (1976, 1978). Single
specimen collected in low pool in Zone I. Small,
regularly dichotomous, tubular thallus, dark red.

+Smithora naiadum (Anderson) Hollenberg
(Plate 71)

Reduced to small brown basal cushions in some
seasons.

*#Spyridia filamentosa (Wulfen) Harvey

Not reported in Zedler (1976, 1978). Patchy but
locally abundant, especially in warm-water periods
(Stewart 1991). Deep red, fuzzy-looking because
of abundant, short branches.

*+Tiffaniella snyderae (Farlow) Abbott

Not reported in Zedler (1976, 1978). Frequent in
filamentous patches in Phyllospadix pools or as an
epiphyte in middle and low turfs.
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Spermatophyta
*+Phyllospadix torreyi Watson
(Plate 72)

With narrow (1 mm wide) leaves. Common in low
pools; with characteristic epiphytes (Smithora,
Melobesia). Probably listed as Phyllospadix
scouleri in Zedler (1976,1978) reports. Stewart
(1991) says that P. torrey alone dominates
between Ocean Beach and Point Loma. We did not
observe inflorescences (flower stalks) which are
diagnostic.

*Common to abundant species in expected intertidal habitats.
+Taxa described by Abbott and Hollenberg (1976) to occur along the central California coast north of Point
Conception. [Note: Caulacanthus ustulatus, which was not listed in Abbott and Hollenberg (1976), is included in this
group of species.]
#Taxa found south but not north of Point Conception based on Abbott and Hollenberg’s distributional records.
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Discussion
The number of taxa we recorded for Cabrillo National Monument waters was comparable to
values reported from prior studies performed in Monument waters and elsewhere in the southern
California region. Previous records of the macrophyte flora of the Cabrillo National Monument
are contained in Zedler (1976, 1978) and Engle (2005). In 1976, Zedler reported on transect
studies to document the ecological resources of the rocky intertidal habitats within Monument
jurisdiction. Later, Zedler (1978) examined public use effects in the Cabrillo National Monument
intertidal zone. In these reports, the species and taxa observed were listed; however, several
records were listed as unknown or identified only to genus; in addition, some identifications
(e.g., Analipus japonicus) were questionable. We combined the records from the two reports to
create a 1976-78 flora for the study site after eliminating unknowns and highly questionable
identifications, making currently accepted taxonomic combinations, and updating nomenclature.
This produced a flora of 101 macrophytes for the Zedler studies, a number highly comparable to
the 94 reported for our intertidal surveys. Engle (2005) listed 86 macrophyte taxa from the same
area based on data for intertidal transect sampling reported by field researchers from the
University of California Santa Cruz. These records also contained several taxa combinations and
identifications only to the genus or form (e.g., crustose seaweeds) level of taxonomic
discrimination.
Our floristic records for the Cabrillo National Monument are comparable to records for other
rocky intertidal floras in the region. For example, Murray and Littler (1989) reported an average
of 76 taxa for 21 sites distributed throughout the Southern California Bight based mostly on
quadrat samples distributed over a much more limited rocky intertidal area at each site than that
examined during our study. For the 12 of these 21 sites that were sampled multiple times, the
average number of taxa recorded was 84.8. One of these sites, Ocean Beach (32° 44’ 35” N;
117° 15’ 15” W), is in San Diego County on the north end of the Point Loma Peninsula. This site
was found to have a macrophyte flora consisting of 80 taxa (Murray and Littler 1989). In
contrast, the number of conspicuous macrophytes (22 to 47) recorded for one-time surveys of
five sites on the Palos Verdes Peninsula (Gerrard 2005) were much lower than those observed at
the Cabrillo National Monument. Unlike this study and those of Murray and Littler (1989),
Gerrard’s surveys included only conspicuous species recorded from the intertidal zone from high
to low water. Gerrard’s study sites were those originally established by Dawson (1959, 1965)
and only “conspicuous” taxa were recorded in order to produce comparable data to those
obtained by Dawson. Thus, the number of taxa recorded during our study would be expected to
be greater than numbers reported by Gerrard (2005) for Dawson’s Palos Verdes sites regardless
of the actual floral richness. This underscores the importance of sampling or collection methods
and the level and quality of taxonomic discrimination in comparing floral richness among sites.
Rocky intertidal floras in the Southern California Bight are numerically dominated by red
seaweeds as was the case for the Cabrillo National Monument. We observed the percentage of
the Cabrillo National Monument rocky intertidal flora represented by red seaweeds to be 71.3%,
a value a little higher than the percentage of red algae (67.1%) reported for the rocky shore flora
of the Southern California Bight (Murray and Littler 1989). We found the green seaweeds to
occur in slightly lower percentages (7.5% vs 11.3%, respectively) while the percentage of brown
seaweeds was very similar (20.2% vs 20.7%, respectively). Our floristic records were also highly
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comparable to those of Zedler (1976, 1978) who found red seaweeds to comprise 66.3% of the
flora, browns 21.7% and greens 9.9%. Red seaweeds (70.9%) also dominated the flora reported
by Engle (2005), followed by brown (21.8%), and green (9.9%) algae. Gerrard’s (2005) records
for her five Palos Verdes sites revealed that red seaweeds constituted 74.3% of the peninsula
intertidal flora, brown seaweeds 17.6%, and green seaweeds 5.4%.
The best compilation of the marine algae and seagrasses of San Diego County is contained in
Stewart (1991). We identified two macrophytes that were not listed by Stewart (1991) in her
analysis of the flora of the entire County region. These were the red seaweeds: Caulacanthus
ustulatus and Dasya binghamiae. Caulacanthus ustulatus is believed to be a recent introduction
to the southern California marine algal flora and has become very abundant in recent years on
many southern California rocky shores (Miller 2004; Murray et al. 2005; Whiteside et al. 2007).
At least two other seaweeds (Sargassum muticum and Lomentaria hakodatensis) also are nonnative constituents of the Cabrillo National Monument rocky intertidal flora. Dasya binghamiae
is the second species of Dasya to be recognized as part of the San Diego County flora, joining
Dasya sinicola var abyssicola and D. sinicola var. californica. However, both C. ustulatus and
D. binghamiae appeared in the list reported by Engle (2005).
As pointed out, difficulties exist in comparing the macrophyte records obtained during our study
with previous surveys of the Cabrillo National Monument shoreline (Zedler, 1976, 1978; Engle
2005). Conservatively, we believe that a minimum of 33 taxa (2 green, 5 brown, and 26 red
seaweeds) found during our study were not reported for the Cabrillo National Monument flora by
Zedler (1976, 1978); drift specimens are not included in this tally (Table 2). Based on their
common occurrence at many other southern California sites, the most noteworthy of the greens
and browns not reported by Zedler (1976, 1978) include Chaetomorpha spiralis, Colpomenia
tuberculata, Scytosiphon dotyi, and Zonaria farlowii. Of the 27 red seaweeds, Ahnfeltiopsis
leptophylla, Amphiroa beauvoisii, Callophyllis violacea, Caulacanthus ustulatus,
Chondracanthus spinosus, Cryptopleura violacea, Dasya binghamiae, Erythroglossum
californicum, Gelidium purpurascens, Gymnogongrus chiton, Hypnea variabilis, Laurencia
masonii, Lomentaria hakodatensis, Porphyra perforata, Priontis linearis, Schizymenia pacifica,
and Spyridia filamentosa were the most notable of the newly reported species. Of these
seaweeds, Chaetomorpha spiralis, Ahnfeltiopsis leptophylla, Amphiroa beauvoisii, Caulacanthus
ustulatus, Dasya binghamiae, Erythroglossum californicum, Gymnogongrus chiton, and Spyridia
filamentosa appeared in the list reported by Engle (2005). Unfortunately, complete resolution of
the macrophyte flora of the Cabrillo National Monument is not possible without access to
properly prepared voucher specimens of taxa encountered during previous surveys.
The Southern California Bight has long been known to be a transition zone between warm and
cold temperate biogeographic provinces and this is reflected in the species composition of the
rocky intertidal floras of the region (Murray and Littler 1981; Murray and Bray 1993). Floras
along the northern portions of the Southern California mainland and the westernmost of the
Northern Channel Islands tend to have intertidal floras with colder water affinities and are
dominated by species also found along the central California coast. Murray and Littler (1981)
found these sites to have seaweed floras with 90.2% to 98.4% of their species in common with
the central California flora based on distributional records reported by Abbott and Hollenberg
(1976). In contrast, the intertidal floras of Santa Catalina Island and San Clemente Island,
members of the Southern Channel Islands, tend to include species limited in their distributions to
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the more southern and warmer waters of the Southern California Bight. Because of the presence
of these warmer water species, the floras of the sites studied on these islands had only 71.3% to
75.0% of their species in common with central California. The macrophyte floras of the
investigated sites located along the more southerly part of the Southern California mainland
(from Corona del Mar south) also tend to have more warmer water species, These floras ranged
from 74.6% to 84.4% of species in common with the central California flora. Our results for the
Cabrillo National Monument indicate that this site supports one of the more warmer-water floras
in the Southern California Bight. We calculate a 72.3% overlap in species composition with
central California for the Cabrillo National Monument, a value within the range of those
calculated by Murray and Littler (1981) for Santa Catalina and San Clemente Islands. In
addition, we found 18 of the 26 macrophyte species indicated by Murray and Bray (1993) to
characterize rocky intertidal habitats bathed by warmer water in the Southern California Bight.
These were the green alga Chaetomorpha spiralis, the brown seaweeds Colpomenia sinuosa,
Dictyopteris undulata, Dictyota coriacea (as Pachydictyon coriaceum), Eisenia arborea,
Endarachne binghamiae, Stephanocystis dioica, Sargassum agardhianum, Taonia
lennebackerae, Zonaria farlowii, and the red algae Amphiroa beauvoisii (as Amphiroa zonata),
Chondria acrorhizophora (as Chondria californica), Corallina pinnatifolia, Haliptilon roseum
(as Haliptylon gracile), Hypnea valentiae, Jania crassa, Lithothrix aspergillum, Osmundea
sinicola (as Laurencia sinicola), and Pterocladiella capillacea (as Pterocladia capillacea).
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Summary
Our coarse survey of the intertidal macrophytes of the Cabrillo National Monument produced a
flora of 94 macrophytes that was numerically dominated by red seaweeds. The number of
observed taxa and the degree of red algal dominance was comparable to many other rocky
intertidal sites in the Southern California Bight and elsewhere in California. We noted the
presence of a minimum of 33 taxa (2 green, 5 brown, and 26 red seaweeds) not previously
reported for the exposed, westward-facing rocky intertidal coast of the Cabrillo National
Monument. The flora of this rocky shore is unique among sites found along the Southern
California mainland because of the high proportion of macrophytes that characterize warmerwater sites in this important biogeographic transition region along the Pacific coast.
Unfortunately, detailed records of the floristic history of this site are not available. Previous
investigations have been limited and the voucher specimens required to ensure taxonomic
accuracy in species identification are not available. Thus, our study, with properly prepared and
filed voucher specimens serves as a starting point for following future changes in the
composition of the Cabrillo National Monument’s intertidal flora. Given the unique
biogeographic character and the documented impacts of public use on this southern part of the
Point Loma Peninsula, we recommend that floristic surveys (and preferably ecological studies of
distribution and abundance) be performed by skilled macrophyte taxonomists at least once every
five years. These surveys are necessary to assist managers of the Cabrillo National Monument in
their efforts to document changes in the intertidal macrophyte flora brought about by the
introduction of non-indigenous species and on-going changes in ocean climate.
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Appendix: Common and Conspicuous Macroalgae and Sea
Grasses
Contents
Chlorophyta
Plate 1. Chaetomorpha aerea (Dillwyn) Kϋtzing
Plate 2. Chaetomorpa spiralis Okamura
Plate 3. Codium fragile ssp. californicum (J. Agardh) Maggs
Plate 4. Ulva spp. [Enteromorpha spp.]
Plate 5. Ulva californica Wille
Heterokontophyta (Class Phaeophyceae)
Plate 6. Colpomenia sinuosa (Merten ex Roth) Derbès & Solier
Plate 7. Colpomenia tuberculata Saunders
Plate 8. Dictyopteris undulata Holmes
Plate 9. Dictyota coriacea (Holmes) Hwang, H.S. Kim & W.J. Lee
Plate 10. Egregia menziesii (Turner) Areschoug
Plate 11. Eisenia arborea (Areschoug)
Plate 12. Endarachne binghamiae J. Agardh
Plate 13. Petrospongium rugosum (Okamura) Setchell & Gardner
Plate 14. Pseudolithoderma nigrum Hollenberg
Plate 15. Ralfsia spp.
Plate 16. Sargassum agardhianum Farlow
Plate 17. Sargassum muticum (Yendo) Fenscholt
Plate 18. Scytosiphon dotyi Wynne
Plate 19. Silvetia compressa (J.Agardh) Serrão, Cho, Boo, & Brawley
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Plate 20. Stephanocystis dioica (Gardner) Draisma, Ballesteros Rousseau, &
Thibaut
Plate 21. Taonia lennebackerae J. Agardh
Plate 22. Zonaria farlowii Setchell & Gardner
Rhodophyta
Plate 23. Acrosorium ciliolatum (Harvey) Kylin
Plate 24. Amphiroa beauvoisii Lamouroux
Plate 25. Bossiella dichotoma (Manza) P.C. Silva
Plate 26. Caulacanthus ustulatus (Mertens ex Turner) Kϋtzing
Plate 27. Centroceras clavulatum (C. Agardh) Montagne
Plate 28. Ceramium sinicola Stetchell & Gardner
Plate 29. Chondracanthus canaliculatus (Harvey) Guiry in Hommersand, Guiry,
Fredericq & Leister
Plate 30. Chondracanthus spinosus (Kϋtzing) Guiry in Hommersand, Guiry,
Fredericq & Leister
Plate 31. Chondria acrorhizophora Setchell & Gardner
Plate 32. Corallina chilensis Decaisne
Plate 33. Corallina pinnatifolia (Manza) Dawson
Plate 34. Corallina vancouveriensis Yendo
Plate 35. Corallophila eatoniana (Farlow) T.O. Cho, Choi, G.I. Hansen & Boo
Plate 36. Cryptopleura crispa Kylin
Plate 37. Cryptopleura violacea (J. Agardh) Kylin
Plate 38. Cumagloia andersonii (Farlow) Setchell & Gardner
Plate 39. Erythrocystis saccata (J.Agardh) Silva
Plate 40. Gastroclonium parvum (Hollenberg) Chang & Xia
Plate 41. Gelidum coulteri Harvey
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Plate 42. Gelidium purpurascens Gardner
Plate 43. Gelidium pusillum (Stackhouse) LeJolie
Plate 44. Gelidium robustum (Gardner) Hollenberg & Abbott
Plate 45. Haliptilon roseum (Lamarck) D.J. Garbary & H.W. Johansen
Plate 46. Hildenbrandia sp.
Plate 47. Hypnea valentiae (Turner) Montagne
Plate 48. Jania crassa Lamouroux
Plate 49. Laurencia masonii Setchell & Gardner
Plate 50. Laurencia pacifica Kylin
Plate 51. Laurencia subopposita (J.Agrdh) Setchell
Plate 52. Lithophyllum neofarlowii Stechell & Mason
Plate 53. Lithothrix aspergillum Gray
Plate 54. Lomentaria hakodatensis Yendo
Plate 55. Mazzaella affinis (Harvey) Fredericq in Hommersand, Guiry, Fredericq
& Leister
Plate 56. Mazzaella leptorhynchos (J. Agardh) Leister in Hommersand, Guiry,
Fredericq & Leister
Plate 57. Melobesia spp.
Plate 58. Neogastroclonium subarticulatum (turner) Le Gall, Dalen & G. W.
Saunders
Plate 59. Nienburgia andersoniana (J. Agardh) Kylin
Plate 60. Osmundea sinicola (Setchell & Gardner) Nam
Plate 61. Osmundea spectabilis var. dieogensis (Dawson) Nam
Plate 62. Plocamium pacificum Kylin
Plate 63. Polysiphonia spp.
Plate 64. Porphyra spp.
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Plate 65. Prionitis lanceolata (Harvey) Harvey
Plate 66. Pterocladiella capillacea (S.G. Gmelin) Santelices & Hommersand
Plate 67. Pterosiphonia baileyi (Harvey) Falkenberg
Plate 68. Pterosiphonia dendroidea (Montagne) Falkenberg
Plate 69. Rhodymenia californica Kylin
Plate 70. Rhodymenia pacifica Kylin
Plate 71. Smithora naiadum (Anderson) Hollenberg
Spermatophyta
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Chlorophyta

Plate 1. Chaetomorpha aerea (Dillwyn) Kϋtzing
Habitat: Middle to high zone, often in shallow pools
Scaling: ~5 X

Plate 2. Chaetomorpa spiralis Okamura
Habitat: Low zone in Phyllospadix zone; occasional epiphyte
Scaling: ~1 X
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Plate 3. Codium fragile ssp. californicum (J. Agardh) Maggs
Habitat: Tops and sides of boulders, low zone
Scaling: ~½ X

Plate 4. Ulva spp. [Enteromorpha spp.]
Habitat: Upper shore on damp surfaces
Scaling: 2 X
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Plate 5. Ulva californica Wille
Habitat: High and middle zone
Scaling: ~3 X
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Heterokontophyta (Class Phaeophyceae)

Plate 6. Colpomenia sinuosa (Merten ex Roth) Derbès & Solier
Habitat: Mid to low zone; growing in coralline turf
Scaling: ~1 X

Plate 7. Colpomenia tuberculata Saunders
Habitat: Epiphytic on coralline turf
Scaling: ~1 ¼ X
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Plate 8. Dictyopteris undulata Holmes
Habitat: Low to subtidal zones
Scaling: ~ ½ X

Plate 9. Dictyota coriacea (Holmes) Hwang, H.S. Kim & W.J. Lee
Habitat: Low zone to subtidal; occasional mid-zone pools
Scaling: ~ ¾ X
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Plate 10. Egregia menziesii (Turner) Areschoug
Adult and juvenile (lower left) thalli
Habitat: Low zone
Scaling: Adult thalli ~ 1/15 X

Plate 11. Eisenia arborea Areschoug
Habitat: Low zone
Scaling: ~ 1/10 X
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Plate 12. Endarachne binghamiae J. Agardh
Habitat: High and middle zones
Scaling: ~1 X

Plate 13. Petrospongium rugosum (Okamura) Setchell & Gardner
Habitat: High to middle zone
Scaling: ~2 X
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Plate 14. Pseudolithoderma nigrum Hollenberg
Habitat: High zone (black crust)
Scaling: ~ ½ X

Plate 15. Ralfsia spp.
Habitat: High zone
Scaling: ~1 X
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Plate 16. Sargassum agardhianum Farlow
Habitat: Low zone
Scaling: ~ ¼ X

Plate 17. Sargassum muticum (Yendo) Fenscholt
Habitat: Middle and low zone in pools; subtidal
Scaling: ~ ¼ X
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Plate 18. Scytosiphon dotyi Wynne
Habitat: Upper zone
Scaling: ~ ¼ X

Plate 19. Silvetia compressa (J.Agardh) Serrão, Cho, Boo, & Brawley
Habitat: Middle zone
Scaling: ~ ½ X
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Plate 20. Stephanocystis dioica (Gardner) Draisma, Ballesteros Rousseau, & Thibaut
Habitat: Low zone
Scaling: ~ ⅓ X

Plate 21. Taonia lennebackerae J. Agardh
Habitat: Low zone, common in sand-influenced areas
Scaling: ~ ¾ X
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Plate 22. Zonaria farlowii Setchell & Gardner
Habitat: Middle and low zone pools and subtidal; common in sand-influenced areas
Scaling: ~ ⅓
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Rhodophyta

Plate 23. Acrosorium ciliolatum (Harvey) Kylin
Habitat: Low zone on rocks or epiphytic on other seaweeds, particularly corallines
Scaling: ~2 X

Plate 24. Amphiroa beauvoisii Lamouroux
Habitat: Low zone; tidepools
Scaling: See scale
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Plate 25. Bossiella dichotoma (Manza) P.C. Silva
Habitat: Low and subtidal zones; tidepools
Scaling: ~ ⅓ X

Plate 26. Caulacanthus ustulatus (Mertens ex Turner) Kϋtzing
Habitat: High and middle zones; growing on rock, Silvetia, mussels and other organisms
Scaling: ~4 X
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Plate 27. Centroceras clavulatum (C. Agardh) Montagne
Habitat: Middle zone turf
Scaling: ~10 X

Plate 28. Ceramium sinicola Stetchell & Gardner
Habitat: Middle zone turf; can be epiphytic including on Codium
Scaling: ~12
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Plate 29. Chondracanthus canaliculatus (Harvey) Guiry in Hommersand, Guiry, Fredericq & Leister
Habitat: Common in middle zone; under Silvetia and in pools and crevices
Scaling: ~ ¾ X

Plate 30. Chondracanthus spinosus (Kϋtzing) Guiry in Hommersand, Guiry, Fredericq & Leister
Habitat: Middle and low zone; under Silvetia or sides of rocks in pools
Scaling: ~2 X
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Plate 31. Chondria acrorhizophora Setchell & Gardner
Habitat: Mid intertidal pools to low zone; epiphytic on Phyllospadix
Scaling: ~2 X

Plate 32. Corallina chilensis Decaisne
Habitat: Low zone; in tide pools and under Phyllospadix
Scaling: ~1 ¼ X
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Plate 33. Corallina pinnatifolia (Manza) Dawson
Habitat: Middle and low zone coralline turfs
Scaling: ~1 ¼ X

Plate 34. Corallina vancouveriensis Yendo
Habitat: Middle and low zone coralline turfs
Scaling: ~1 X
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Plate 35. Corallophila eatoniana (Farlow) T.O. Cho, Choi, G.I. Hansen & Boo
Habitat: Middle zone turf; along the edges of pools
Scaling: ~10 X

Plate 36. Cryptopleura crispa Kylin
Habitat: Epiphytic on corallines and other algae
Scaling: ~2 ½ X
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Plate 37. Cryptopleura violacea (J. Agardh) Kylin
Habitat: Subtidal zone
Scaling: See scale

Plate 38. Cumagloia andersonii (Farlow) Setchell & Gardner
Habitat: High and middle zones
Scaling: ~ ⅓ X
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Plate 39. Erythrocystis saccata (J. Agardh) Silva
Habitat: Epiphytic on Laurencia pacifica
Scaling: ~2 ½ X

Plate 40. Gastroclonium parvum (Hollenberg) Chang & Xia
Habitat: Middle and low zone turfs; epiphytic
Scaling: ~2 X
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Plate 41. Gelidum coulteri Harvey
Habitat: High and middle zones; occasional in pools
Scaling: ~3 X

Plate 42. Gelidium purpurascens Gardner
Habitat: Low zone
Scaling: ~ ⅓ X
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Plate 43. Gelidium pusillum (Stackhouse) LeJolie
Habitat: Middle zone turf; occasional epiphytes on snails
Scaling: ~1 ¼ X

Plate 44. Gelidium robustum (Gardner) Hollenberg & Abbott
Habitat: Low zone
Scaling: ~ ½
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Plate 45. Haliptilon roseum (Lamarck) D.J. Garbary & H.W. Johansen
Habitat: In pools in low zone
Scaling: See scale

Plate 46. Hildenbrandia sp.
Habitat: High zones, especially in pools
Scaling: ~ ½ X
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Plate 47. Hypnea valentiae (Turner) Montagne
Habitat: Middle to low zones; occasional epiphyte
Scaling: ~1 X

Plate 48. Jania crassa Lamouroux
Habitat: Middle and low zones; in pools
Scaling: ~2 X
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Plate 49. Laurencia masonii Setchell & Gardner
Habitat: Low to subtidal zone
Scaling: See scale

Plate 50. Laurencia pacifica Kylin
Habitat: Middle and low zones
Scaling: ~1 X
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Plate 51. Laurencia subopposita (J.Agrdh) Setchell
Habitat: Low zone; epiphytic on other seaweed and Phyllospadix
Scaling: ~2 X

Plate 52. Lithophyllum neofarlowii Stechell & Mason
Habitat: High zone; in crevices
Scaling: ~2 X
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Plate 53. Lithothrix aspergillum Gray
Habitat: Low zone in pools and turf
Scaling: ~1 X

Plate 54. Lomentaria hakodatensis Yendo
Habitat: Middle zone turfs
Scaling: ~2 X
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Plate 55. Mazzaella affinis (Harvey) Fredericq in Hommersand, Guiry, Fredericq & Leister
Habitat: Middle and low zones
Scaling: ~1 ½ X

Plate 56. Mazzaella leptorhynchos (J. Agardh) Leister in Hommersand, Guiry, Fredericq & Leister
Habitat: Middle and low zones
Scaling: ~ ½ X

932

Plate 57. Melobesia spp.
Habitat: Low zone; epiphytic on Phyllospadix
Scaling: ~2 X

Plate 58. Neogastroclonium subarticulatum (Turner) Le Gall, Dalen & G. W. Saunders
Habitat: Low zone
Scaling: ~1 X
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Plate 59. Nienburgia andersoniana (J. Agardh) Kylin
Habitat: Low zone
Scaling: ¾ X

Plate 60. Osmundea sinicola (Setchell & Gardner) Nam
Habitat: Middle zone turfs
Scaling: ~ ½ X
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Plate 61. Osmundea spectabilis var. dieogensis (Dawson) Nam
Habitat: Low zone
Scaling: ~ ½ X

Plate 62. Plocamium pacificum Kylin
Habitat: Low zone in pools or under Phyllospadix
Scaling: ~ ½ X
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Plate 63. Polysiphonia spp.
Habitat: Upper, Middle, and Low zones
Scaling: ~20 X

Plate 64. Porphyra spp.
Habitat: High zone
Scaling: ~1 X

936

Plate 65. lanceolata (Harvey) Harvey
Habitat: Low zone
Scaling: ~1 X

Plate 66. Pterocladiella capillacea (S.G. Gmelin) Santelices & Hommersand
Habitat: Low zone; occasional middle zone in pools
Scaling: ~1 X
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Plate 67. Pterosiphonia baileyi (Harvey) Falkenberg
Habitat: Low zone; occasional in middle zone turf
Scaling: ~3 X

Plate 68. Pterosiphonia dendroidea (Montagne) Falkenberg
Habitat: Low zone, especially under Phyllospadix in sand
Scaling: See scale
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Plate 69. Rhodymenia californica Kylin
Habitat: Low zone to subtidal
Scaling: ~ ½ X

Plate 70. Rhodymenia pacifica Kylin
Habitat: Low zone
Scaling: ~1 ½
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Plate 71. Smithora naiadum (Anderson) Hollenberg
Habitat: Epiphytic on Phyllospadix
Scaling: ~3 X

940

Spermatophyta

Plate 72. Phyllospadix torreyi Watson
Habitat: Low zone
1
Scaling: ~ ⁄ 10 X
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Kelp History: Fossil Records

A kelp forest compared to a terrestrial forest.
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California kelp fossils first appeared in the Miocene Period, from about 23.3 to 10.5 million
years ago when the California Channel Islands began to rise and take shape. Kelp has always
played the role of a drifting nursery for invertebrate colonization.

Kelp Canopy
Kelp beds off the Channel Islands, specifically Santa Catalina, San Clemente, Santa Cruz and
Santa Rosa, began declining from 1911 to an all-time low in the mid-1950s (Hodder and Mel,
1978). Aerial photographs from the early 1900s were compared to modern satellite imagery.
Studies found similar trends in other areas during the same period. Changes in kelp cover over
geologic and historic time suggest the role of kelp may have been more significant in the past.
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Kelp Raft or “Biological Island”

Drift kelp may be partially responsible for the colonization of marine habitats on the southern
California Channel Islands from local mainland populations. Kelp rafts, with living marine
invertebrates attached, can transport large numbers of mature individuals, enhancing the role of
drift kelp in ensuring reproductive and ecological establishment.
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Elkhorn Forest
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Beached Elkhorn Kelp
When kelp drifts ashore, many juvenile and adult marine species die with it. Humans play a
crucial role in its destiny.
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Stipe or stem may contain enlarged air bladders called pneumatocysts to form flotation blades.
These may number up to 100. Other stipe cells become reproductive.
Blades or the leaf-like extensions are deciduous (annual). During the time when blades drop, the
algae must survive on stored food till new blades form in the spring. Some species produce
blades that are up to 130 feet long, but not bulky.
Float – Air bladder or pneumatocyst.
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Holdfast
Holdfast – in dark, poorly aerated water a root-like mass of tissue functions to anchor the stipe
in suitable substrate like gravel.
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Most brown algae have a sexual alternation of generations between two different multi-cellular
stages. The differences in life cycle define a number of orders, some with a dominant diploid
phase, and some with isomorphic phases, that is, they are quite similar in appearance to each
other.
The largest kelps are diploid, and release flagellated swimming sperm into the water to find egg
cells. It has been shown that chemical signals called pheromones aid the sperm in their quest in
at least some phaeophytes.
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Southern California Bight: Home of the Elkhorn Kelp
Welcome to the home of Elkhorn Kelp. The Southern California Bight is a region that includes
coastal southern California, the Channel Islands and the local portion of the Pacific Ocean. This
region is referred to as a bight because the characteristic north-south trending coastline found off
much of western North America experiences a significant curvature or indentation (trough) along
the coast of southern California. The small portion of the Pacific Ocean that occupies this region,
from Point Conception in the north to just past San Diego in the south, is characterized by
complex current circulation patterns, and is the temporary or permanent home to a wide variety
of marine organisms. Impacting this dynamic, important coastal marine ecosystem are the
millions of people who reside in the Los Angeles and San Diego regions.
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Invasive Algae
There are several invasive algae that have been found in southern California. A few of them are
listed below. If you think you see any of these algae in the tidepools, note the location and alert a
Park Ranger as soon as possible.
Caulerpa taxifolia
Although many species of Caulerpa are used in aquariums, the aquarium strain of Caulerpa
taxifolia is of greatest concern. In 1984, this invasive strain was accidentally released from the
Oceanographic Museum of Monaco into the Mediterranean Sea, where it formed one small patch
that rapidly grew into a large bed. Spread by small fragments transported primarily by boat
anchors and fishing gear, Caulerpa taxifolia now blankets over 30,000 acres of seafloor off six
Mediterranean countries. Extensive dense carpets of Caulerpa have smothered diverse natural
communities and dramatically reduced biodiversity by displacing native seaweeds and animals.
Fisheries and tourism have suffered as a result, and in some cases boating restrictions have been
instituted to slow the spread of the species. Caulerpa taxifolia infestations have also resulted
from its release into Australian waters. Because Caulerpa contains toxins that make it
unpalatable to many grazing animals that feed on other seaweeds, it encounters no native
enemies in the waters it has invaded.

Caulerpa taxifolia
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Sargassum filicinum/Sargassum horneri
The brown seaweed Sargassum filicinum or Sargassum horneri is native to Asia. First thought
to be two different species, but now considered just one, was first spotted in Long Beach Harbor
in October 2003. In April 2006, it was found near the Wrigley Marine Science Center, Cherry
Cove and Emerald Bay on Santa Catalina Island at depths of 4-12 m (12-40’). It was most
recently found in Mission Bay, but it was still absent from the Cabrillo tidepools during a 2013
survey by UCSD Biologist Jill Harris. The young plants have flat, symmetrical (fern-like) fronds
with a notched tip. Older specimens are 1+ m tall and loosely branched, with small oval bladders
and long, finger-like receptacles. Look for the zigzag shape of the frond – it is unique to this
species.

Sargassum filicinum/Sargassum horneri
Sargassum muticum
The invasive Sargassum muticum has become so prevalent in southern California in recent years,
that it has somewhat been adopted - meaning, there's really no way to remove it in a marine
environment. To really confuse things - we also have a native Sargassum. Sargassum muticum is
a large yellowish-brown or olive-brown seaweed that can be distinguished from most other
Pacific coast seaweeds by its small, spherical float bladders. It grows on rocks, shells or other
hard objects, attached by a stout, spongy holdfast. The lowest part of the stalk just above the
holdfast is sometimes divided into a few main stems, and gives off several flat, blade-like leaves
up to 10 cm long. Above that, the main stems branch repeatedly to form a bushy plant that is
often 1-2 m long, with a maximum length of about 10 m. The branches bear small leaves, clubshaped reproductive bodies, and the spherical float bladders. The leaves are up to 2 cm long and
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either smooth-edged or toothed (the latter resembling small holly leaves). The reproductive
bodies are about 1 cm long and 1-2 mm in diameter. The float bladders are gas-filled spheres up
to 3 mm in diameter, borne on short stalks, and occurring either singly or in clusters.

Sargassum muticum
For more information about the Sargassum algae, visit the following links:
http://cbsurveys.ucsc.edu/findings/invasives.html
http://coralreefecology.ucsd.edu/about/research/seaweed-research/
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Common Seaweeds of Cabrillo

Ulva spp.

(Common name: Sea Lettuce)
Contributed by Biologist Alex Warneke

TYPE: Chlorophyta (Green Alga)
DISTRIBUTION: Alaska to Mexico
HABITAT: Common on rocks, algae, and wood, in the mid to low intertidal and upper
subtital.
DESCRIPTION: The grass-green thalli are easily recognized as thin, often transparent
sheets. A microscope examination of a blade cross section reveals that it is only 2 cell
layers thick.
REMARKS: Their bright green color and abundance in the intertidal make the members
of this genus some of the more conspicuous seaweeds. Species of Ulva can be difficult to
distinguish and are usually differentiated by charactersitics such as the shape of the blade,
presence or absence of perforations and small ‘toothlike’ projections on the edge of the
blade. Ulva is widely used for food. It can be dried, toasted or eaten fresh in salads and
soups and other dishes. If you are harvesting to eat, be sure to collect Ulva far from any
potential pollution since many species are reported to be tolerant of organic and metal
pollution.
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Codium fragile

(Common name: Dead Man’s Fingers)
Contributed by Biologist Alex Warneke

TYPE: Chlorophyta (Green Alga)
DISTRIBUTION: Sitka, Alaska to Bahia Asuncion, Baja California
HABITAT: Frequent to common, on rocky shores, in pools in the mid to low intertidal.
Occasional to common, on rocks, subtidally.
DESCRIPTION: A dark green to blackish green thallus (10-40 cm tall) consisting of
one to many dichotomously (two) branched cylindrical segments. The branches arise
from a broad, spongy basal disk.
REMARKS: It is quite common to find C.fragile covered with red algal epiphytes.
Although C.fragile appears to be native to the Pacific coast, a subspecies invaded the
New England coast around 1957 and has spread rapidly since then. The plant was
inadvertently brought to the area, probably as a fouling organism on ships from Europe.
Codium is unique in that the entire thallus is a unicellular organism comprised of a
gelatinous, intracellular matrix.

Updated: 2015
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Ralfsia spp.

Contributed by Biologist Alex Warneke

TYPE: Phaeophyta (Brown Alga)
DISTRIBUTION: Alaska to California
HABITAT: The thalli occur on intertidal rocks in exposed, outer coast.
DESCRIPTION: Resemble redish/brown fungi or lichen.
REMARKS: Extremely slippery. If you look closely at pieces of this species with a hand
lens, you can see distinct concentric growth lines and also radial lines on each lobe.
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Colpomenia sinuousa

(Common name: Elephant’s Snot)
Contributed by Biologist Alex Warneke

TYPE: Phaeophyta (Brown Alga)
DISTRIBUTION: Aleutian Islands, Alaska, to southern California; western North
Pacific; North Atlantic; Mediterranean; Australia; New Zealand
HABITAT: Often found in the mid-intertidal, but can also grow in low intertidal or
shallow subtidal habitats, or on other algae.
DESCRIPTION: Thalli globular, hollow, golden to slightly darker brown, irregular in
shape and size, with innumerable variations in appearance, becoming sometimes lobed or
convoluted with age. Can grow to at least 7 cm in diameter.
REMARKS: Like other species of Colpomenia it is solid when young and then becomes
hollow with age and at that time is rather thin-walled and smooth. This species grows
either directly on rocks or on other algae. As in other species of saccate (sac-like) algae,
the seawater that is retained within the tissues during low tide greatly reduces desiccation.
This alga lacks a cuticle, and loses water rapidly for fifteen minutes when first immersed
but not thereafter.

Updated: 2015
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Dictyota coriacea

Contributed by Biologist Alex Warneke

TYPE: Phaeophyta (Brown Alga)
DISTRIBUTION: Queen Charlotte Islands, British Columbia to Baja California,
Mexico
HABITAT: Subtidal to 30 meters; Grow on rocks
DESCRIPTION: This delicate species is composed of erect, branched blades that divide
dichotomously (in two). They are rounded at the ends.
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Sargassum muticum

(Common name: Wire Weed)
Contributed by Biologist Alex Warneke

TYPE: Phaeophyta (Brown Alga)
DISTRIBUTION: Prince of Wales Island, Alaska to Baja California; Native to Japan
and China
HABITAT: Common to locally abundant, on rocks and mud, in the low intertidal and
upper subtidal; found in sheltered to moderately exposed habitats
DESCRIPTION: The main axes, anchored by a discoid holdfast, branches repeatedly
and alternately to form a wiry thallus that is golden brown in color and up to 2 n tall.
Each branch bears small (up to 4 cm) elongated branches and spherical floats that can
occur singularly or in small clusters.
REMARKS: Introduced to Puget Sound, Washington, from Japan, probably on Japanese
oysters in the 1930’s. S. muticum has since spread up and down the west coast. This
species was also introduced to France and Britain where it is reportedly causing
displacement of native algal species through over-growing and shading.
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Sargassum agardhianum

Contributed by Biologist Alex Warneke

TYPE: Phaeophyta (Brown Alga)
DISTRIBUTION: Central California to Baja California, Mexico
HABITAT: Occasionally it is found on rocks in sand or in sandy channels between
platform rocks, but in other sites it can develop in the midst of algal turf.
DESCRIPTION: Thalli radially or apparently alternately branched, mostly less than 25
cm high; branching continuous and similar from base to apex, including branches that are
leaf-like with midribs and toothed denate margins; pneumatocysts solitary, spherical or
slightly ellipsoid, terminal on branchlets, with a tiny spine on the side away from the
short stalk; small woody holdfasts with several axes usually in a single clump.
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Halidrys dioica

Contributed by Biologist Alex Warneke

TYPE: Phaeophyta (Brown Alga)
DISTRIBUTION: California to Baja California
HABITAT: Abundant in intertidal channels and on shallow subtidal rocks exposed on
beaches.
DESCRIPTION: Large brown thalli, often to 2+m or more in length, differentiated into
very different appearing basal- (bottom) and apical- (top) portions; the lower stipe
produces alternate branches that give rise to pinnately branched long branched; in upper
portions branches bear tapering branchlets formed of flat vesicles; above these,
receptacles with reproductive structures develop later in the year on closely and
intricately branched frond apices.
REMARKS: Halidys is often confused with the brown alga Cystoseira. It is generally
higher on the shore than Cystoseria which is restricted mostly to subtidal rocks. When the
chains of vesicles are present, the two species are easily distinguished; when lacking, it is
essentially impossible to separate specimens into two taxa by morphology.
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Taonia lennebackeral

Contributed by Biologist Alex Warneke

TYPE: Phaeophyta (Brown Alga)
DISTRIBUTION: -HABITAT: Common in shallow water in sand-filled channels of intertidal benches.
DESCRIPTION: Thalli erect, golden to darker brown, to 100 cm high, variable in
width, to 4-5 cm in lower third; no midrib or apparent differentiation in the blades; these
often long and uniform in width, or wider away from the base, with an elongate wedge
shape; occasionally with indistinct bands of dark-colored reproductive cells in a partially
concentric pattern across blades.
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Silvetia compressa

Contributed by Biologist Alex Warneke

TYPE: Phaeophyta (Brown Alga)
DISTRIBUTION: Shelter Cove, California to Baja California
HABITAT: Common, on rocks in exposed habitats, in the high intertidal.
DESCRIPTION: A leathery conical holdfast produces one to several dichotomously
branched axes. The narrow branches are oval to flattened in cross section, have no midrib
and, when mature, bear warty recepticals on the tips. The olive-green thallus can reach up
to 60 cm long.
REMARKS: Previously known as Pelvetia compressa this is one of the few know
species of brown algae on the West Coast that we know has chemically deterrent
capabilities. Due to this, it is a frequently studied species at Cabrillo National Monument.
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Egregia menziesii

(Common name: Feather Boa Kelp)
Contributed by Biologist Alex Warneke

TYPE: Phaeophyta (Brown Alga)
DISTRIBUTION: Queen Charlotte Islands, British Columbia to Baja California
HABITAT: Common on rocks in moderately exposed areas in the low intertidal and
subtidal (to 6m).
DESCRIPTION: The thallus consists of a large holdfast and a stipe that divides
irregularly into several branches that may be up to 10 m long. The branches bear a fringe
of numerous small blades (up to 8 cm long) and oblong floats. The shape of the branches
changes along their length: they are cylindrical near the holdfast, then become flattened
and strap-like, finally there is a transition zone and the branches are blade-like in the
upper portions.
REMARKS: Egregia maintain different morphologies depending on their location along
the coast and within the intertidal. In areas of high wave action, their blades will be thin
and stringy. In areas of lower waves action, they will have more spatulate blades. They
are often found with small divets on the stipe, these are caused by specialist limpet
grazing.
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Eisenia arborea

(Common name: Sea Palm)
Contributed by Biologist Alex Warneke

TYPE: Phaeophyta (Brown Alga)
DISTRIBUTION: Graham Island, British Columbia to Baja California
HABITAT: Common, on rock, low intertidal and subtidal, often forming dense groves.
DESCRIPTION: A rigid woody stipe, up to 1 m long, arises from a large holdfast of
haptera. The stipe is cylindrical at the base and becomes flattened; it then forks into two
short branches that support numerous blades and reproductive organs. The blades are
covered with many irregular furrows and have dentate margins.
REMARKS: Young Eisenia looks very different from adults; the juvenile specimens
consist of a short stipe and a single broad blade with pointed toothlike projections on the
margin.
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Macrocystis pyrifera

(Common name: Giant Kelp)
Contributed by Biologist Alex Warneke

TYPE: Phaeophyta (Brown Alga)
DISTRIBUTION: Alaska to Baja California
HABITAT: Frequent, grows in dense kelp forests, on rocky shores, low intertidal and
subtidal
DESCRIPTION: A huge kelp that grows up to 50 m and is one of the largest algae.
Numerous stipes, often 4 or 5 times dichotomously divided near the base, arise from a
holdfast. Blades occur at regular intervals along the stipe. Mature blades are wrinkled in
an irregular pattern, have toothlike projections along the edges and are fastened to the
stipe by a basal pneumatocysts.
REMARKS: Macrocystis forests create an important three-dimensional habitat for fish,
invertebrates, and marine mammals such as otters. The structure of kelp forests is
dynamic and can change depending on factors such as storms, water temperature and
herbivory. In southern California, Macrocystis is extensively harvested, mainly for algin.
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Corallina spp.

Contributed by Biologist Alex Warneke

TYPE: Rhodophyta (Red Alga)
DISTRIBUTION: Various
HABITAT: Comprises most of the red turf algae common throughout intertidal and
subtidal habitats.
DESCRIPTION: These are usually pale lavender-pink, or a pale to bright rose-pink in
color, and mostly consist of a very thin crust on rocks, other algae, invertebrates, or any
hard stable substrate.
REMARKS: These taxonomic group of algae incorporate calcium carbonate in their
shells and are thus at risk of increasingly acidified waters. Additionally, there are a vast
array of encrusting coralline algae. Certain taxa can be associated with field characters,
within restricted areas. Even for many of the more common forms there is disagreement
among specialists about identification or nomenclature.
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Bangia vermicularis

Contributed by Biologist Alex Warneke

TYPE: Rhodophyta (Red Alga)
DISTRIBUTION: Central California to Ensenada, Baja California
HABITAT: Commonly aggregated in patches in the upper intertidal zone
DESCRIPTION: Thalli of the macroscopic stage unbranched filaments, dark red or
nearly black, to 10 cm high, usually 1-3 cm in San Diego localities
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Laurencia pacifica

Contributed by Biologist Alex Warneke

TYPE: Rhodophyta (Red Alga)
DISTRIBUTION: Central California to Baja California
HABITAT: Commonly aggregated in patches in the upper intertidal zone
DESCRIPTION: Thalli terete, cylindrical in all parts; variable in size, habitat, and color.
The numerous radially arranged branches on axes to 30 cm high are often approximately
2 mm in diameter; main axis are clearly percurrent; branching somewhat even (not tufted
or dense).
REMARKS: Laurencia maintains a distinctive smell of Chlorine. This smell stems from
the Halogenated compounds within the plant that deter herbivory.
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Plocamium cartilagineum

Contributed by Biologist Alex Warneke

TYPE: Rhodophyta (Red Alga)
DISTRIBUTION: Southern southeastern Alaska to Baja California (also Chile and the
Galapagos Islands)
HABITAT: Common, on rocks and other algae, in the mid intertidal to subtidal
DESCRIPTION: A flattened alga with alternating groups of two to six curved ramuli (or
branchlets) that arise from an undulating axis. There are usually three or four branched
ramuli between unbranched ramuli. The thallus is pinkish-red to rose-red in color and can
reach 25 cm tall.
REMARKS: This Plocamium species is widely distributed in the Pacific, Atlantic, and
Indian Oceans and some phycologists consider the population found along our coast to be
a separate species, Plocamium pacificum. A tiny (5mm in diameter), white thalli can
sometimes by found on the branches of Plocamium. This is a separate species,
Plocamiocolax pulvinata, which is an obligate parasite and acts by injecting its nuclei and
mitochondria into the host cells.
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Gelidium spp.

Contributed by Biologist Alex Warneke

TYPE: Rhodophyta (Red Alga)
DISTRIBUTION: Southern southeast Alaska to Baja California
HABITAT: On rocks, low intertidal and shallow subtidal
DESCRIPTION: This genus has highly variable, branched thalli that are rigid and tough
in texture, a red to deep purple or black in color, and up to 50 cm tall. The branching
arrangement it often in two rows off a centeral axis, but it can also be irregular. The axes
are slender (about 3 mm wide) and are usually cylindrical or oval when viewed in a cross
section.
REMARKS: Gelidium is an excellent source of agar, a compound with multiple
commercial uses.
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Rhodymenia pacifica

Contributed by Biologist Alex Warneke

TYPE: Rhodophyta (Red Alga)
DISTRIBUTION: Queen Charlotte Islands, British Columbia, to Baja California
HABITAT: Common, abundant in the southern portion of the range, on rocks, low
intertidal and subtidal
DESCRIPTION: The flabellate thallus, 4-15 cm tall, consists of one to many
dichotomously divided blades, 4-14 mm wide. The apices of the deep rose-red blades are
often lobate and rounded.
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Phyllospadix spp.

Contributed by Biologist Alex Warneke

TYPE: Anthophyta (Angiosperm)
DISTRIBUTION: Alaska to Baja California
HABITAT: On rocks, in wave-exposed areas, lower intertidal and subtidal
DESCRIPTION: The leaves, 1-3 m long, are grass-green to bright green in color and
generally less than 4 mm wide.
REMARKS: There are at least three species of Phyllospadix found along our coast. The
species are differentiated by characteristics such as the number of roots that arise from
each rhizome, blade width, and geographic distribution.
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Terrestrial Plants
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Table of Contents
Native
Aster, California (Lessingia
filaginifolia)

Encelia, California (Encelia californica)

Barrel Cactus, San Diego (Ferocactus
viridescens)

Fish-hook Cactus (Mammillaria dioica)

Black Sage (Salvia mellifera)

Flattop Buckwheat (Eriogonum
fasciculatum)

Bladderpod (Cleome arborea)

Foothill Needlegrass (Nassella lepida)

Blue Dicks (Dichelostemma capitatum)

Four-Wing Saltbush (Atriplex
canescens)

Broom Baccharis (Baccharis
sarothroides)

Golden Club Cactus (Bergerocactus
emoryi)

Bushmallow (Malacothamnus
fasciculatis)

Golden Yarrow (Eriophyllum
confertiflorum)

California Everlasting (Gnaphalium
californicum)

Goldenbush, San Diego (Isocoma
sedoides)

Chamise (Adenostoma fasciculatum)

Horseweed (Conyza canadensis)

Cholla, Coast (Cylindropuntia prolifera)

Indian Paintbrush (Castilleja affinis)

Cliff Spurge (Euphorbia misera)

Lady-fingers (Dudleya edulis)

Coastal Sagebrush (Artemisia
californica)

Lance-leaf Dudleya (Dudleya
lanceolata)

Coyote Brush (Baccharis pilularis)

Laurel Sumac (Malosma laurina)

Deerweed, Coastal (Lotus scoparius)

Lemonade Berry (Rhus integrifolia)

Desert-Thorn, Coast (Lycium
californicum)

Liveforever (Dudleya pulverulenta)

Desert-Thorn, Common (Lycium
brevipes)

Locoweed (Astragalus trichopodus)
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Mariposa Lily (Calochortus weedii)

Shaw’s Agave (Agave shawii)

Melic, Coast (Melica imperfecta)

Spiny Redberry (Rhamnus crocea)

Milk Maids (Cardamine californica)

Sunflower, San Diego (Viguiera
laciniata)

Mission Manzanita (Xylococcus
bicolor)

Tarweed (Deinandra fasciculata)

Mojave Yucca (Yucca schidigera)

Telegraph Weed (Heterotheca
grandiflora)

Monkeyflower, Coast (Diplacus
puniceus)

Torrey Pine (Pinus torreyana)

Mormon Tea (Ephedra californica)

Toyon (Heteromeles arbutifolia)

Nuttall Snapdragon (Antirrhinum
nuttallianum)

Twiggy Wreath Plant (Stephanomeria
virgata)

Parish’s Nightshade (Solanum parishii)

Virgin’s Bower (Clematis pauciflora)

Popcorn Flower (Plagiobothrys
collinus)

Wart-Stemmed Ceanothus (Ceanothus
verrucosus)

Poppy, California (Eschscholzia
californica)

Wild Cherry (Prunus ilicifolia)

Prickly Pear Cactus, Coastal (Opuntia
littoralis)

Wild Cucumber (Marah macrocarpus)

Saltbush, Coastal (Atriplex watsonii)

Wildrye, Giant (Leymus condensatus)

Saltgrass (Distichlis spicata)

Wishbone Bush (Mirabilis californica)

Scrub Oak, Coast (Quercus dumosa)

Yellow Pincushion (Chaenactis
glabriuscula)

Sea Dahlia (Coreopsis maritima)

Yerba Santa (Eriodictyon crassifolium)

Plants to add: schismis barbadis, small fescue, surfgrass, Mexican sage, Bermuda
grass, softchess, wild oat, pinks, goldfields
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Exotic
Australian Saltbush (Atriplex
semibaccata)

Natal Plum (Carissa macrocarpa)

Bottlebrush, Red (Callistemon
citrinus)

Red-eye Acacia (Acacia cyclops)

Crown Daisy (Leucanthemum
coronarium)

Russian Thistle (Salsola tragus)

Crystalline Iceplant
(Mesembryanthemum crystallinum)

Saint-John’s Wort (Hypericum
perforatum)

Eucalyptus (Eucalyptus
camaldulensis)

Sandbur, Southern (Cenchrus
echinatus)

Fennel (Foeniculum vulgare)

Sand-Spurry (Spergularia bocconii)

Iceplant (Carpobrotus edulis)

Tree Tobacco (Nicotiana glauca)

Lily of the Nile (Agapanthus praecox)

Water Bent (Agrostis viridis)

Monterey Cypress (Cupressus
macrocarpa)

Yellow Star-Thistle (Centaurea
solstitialis)

Myoporum (Myoporum laetum)

Plants to add: ricegrass smillo,
rabbitfoot grass, African fountain grass,
pompas grass, natal grass, goldentop
grass, foxtail, bromis dianotrous, tocalote
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Mojave Yucca
Yucca schidigera
Other Common Names: Spanish Bayonet
Family: Agave (Agavaceae)
Field Identification: branched, woody truck;
<12’, stacked rosette structure; long, hard,
dagger-like, yellow-green leaves; cream and
purple tinged flowers; green, oblong fruit
Animal/Human Uses: Fibrous leaves used to
make cords, nets, hats, cloth, rope; fruit, stalk,
and flowers edible; roots and seeds used to
make shampoo; roots made into a laxative
Blooming Season: Mar—May
Park Location: Bayside Trail, Pacific Overlook,
Near Tidepools

981

Lemonade Berry
Rhus integrifolia
Other Common Names: —
Family: Sumac (Anacardiaceae)
Field Identification: aromatic evergreen,
<15’; branches are long, leaves are dark-green,
leather, margin serrate; flowers are white or
pink; bright red, tart berries; when climate has
been dry, it may be the only green plant around
Animal/Human Uses: Fruit are edible and can
be soaked to make a beverage; dense cover for
animals; ornamental and natural barrier
Blooming Season: Bloom throughout the year
Park Location: Widespread

982

Black Sage
Salvia mellifera
Other Common Names: —
Family: Mint (Lamiaceae)
Field Identification: densely branched; <6’;
yellow-green leaves; very aromatic; black seed
pods are on a twiggy stalk; flowers are white or
blue tinged
Animal/Human Uses: Ground into meal and
eaten; used in Native American rituals
Blooming Season: Apr—July
Park Location: Bayside Trail, Path to Lighthouse, Near Observation Bunker at Pacific
Overlook

983

Coastal Prickly Pear Cactus
Opuntia littoralis
Other Common Names: —
Family: Cactus (Cactaceae)
Field Identification: large, green, paddleshaped pads; <4’, 4-10 spines/areole; yellow
flowers; juicy, dark red fruit
Animal/Human Uses: Fruit (tunas) and pads
(nopales) are edible; fruit can be candied or
used for jam; pads boiled or roasted; seeds
ground and eaten in soups or as flour; pads cut
and placed on wounds; drink is made to help
with childbirth; spiders use spines for cover
Blooming Season: Mar—Jun
Park Location: Pacific Overlook, Bayside Trail,
Path to Lighthouse

984

Flat-Top Buckwheat
Eriogonum fasciculatum
Other Common Names: California Buckwheat
Family: Buckwheat (Polygonaceae)
Field Identification: branches striate and become woody and brittle, <5’; leaves are linear,
short, and in clusters along twigs; flowers are
white and rust with age
Animal/Human Uses: Young shoots and
seeds are edible when cooked; boiled flowers
were used for babies to control diarrhea, for
eyewash, and to help shrink uterus after birth;
stems and leaves were boiled to treat headaches and stomachaches; flowers are attractive
to bees, rats use for cover and seeds
Blooming Season: Apr—Nov
Park Location: Widespread

985

Toyon
Heteromeles arbutifolia
Other Common Names: Hollywood,
Christmas Berry, California Holly
Family: Rose (Rosaceae)
Field Identification: shrub, becomes treelike
with maturity, <18’, prefers north facing slopes,
bark is smooth and gray; leaves are elliptical,
toothed, and become dark green; flowers are
white; fruits are red
Animal/Human Uses: Fruits edible, raw,
made into applesauce-like mush, toasted, or
used to make cider; used to make tea to cure
stomachaches; ornamental plant
Blooming Season:
Winter

Flowers: Jun—Jul, Fruit:

Park Location: Bayside Trail, Path to Lighthouse

986

Coastal Sagebrush
Artemisia californica
Other Common Names: Coastal Sage
Family: Sunflower (Asteraceae)
Field
Identification:
rounded
shrub,
branched, <4’, gray foliage; leaves are
compound; flowers are not showy; very
aromatic
Animal/Human Uses: Some medical uses
(cure cold, coughing, asthma, etc); used in
various ceremonies (e.g. hunting, religious);
burned for aroma
Blooming Season: With rain (droughtdeciduous)
Park Location: Path to Lighthouse, Bayside
Trail, Pacific Overlook

987

California Encelia
Encelia californica
Other Common Names: Bush Sunflower
Family: Sunflower (Asteraceae)
Field Identification: coastal shrub; rounded;
<4’; branches weak, leafy; leaves are thick, bluegreen; flower heads radiate and are bright
yellow, disks black; drought-deciduous; during
summer and winter months may look dead
Animal/Human Uses: Used to help soothe
sore teeth and in hand wash
Blooming Season: March—Jun
Park Location: Widespread

988

Cliff Spurge
Euphorbia misera
Other Common Names: —
Family: Spurge (Euphorbiaceae)
Field Identification: irregularly branched, zigzagging branches, fleshy, thick; <5’; leaves are
rounded (drop in dry season); small and colorful
flowers; sap can be irritating to skin (blisters)
Animal/Human Uses: ?
Blooming Season: Jan—Aug (with rain)
Park Location: Bayside Trail, Near Tidepools

989

Shaw’s Agave
Agave shawii
Other Common Names: —
Family: Agave (Agavaceae)
Field Identification: stacked rosette structure, stem apparent with age; spreads in
clumps, <3’; leaves are triangular, sharply
pointed, spiny-toothed on margins and dark
green; one tall stalk at end of plant’s life (plant
conserves energy to shoot up the stalk); golden
flowers that occur only on the stalk
Animal/Human Uses: Stalk, leaves and
flowers are edible (cattle eat everything but the
leaves); cordage could be made into rope, etc
Blooming Season: Sep—May
Park Location: Pacific Overlook, Path to Lighthouse, Near Tidepools

990

Coast Cholla
Cylindropuntia prolifera
Other Common Names: Jumping Cholla
Family: Cactus (Cactaceae)
Field Identification: tree-like or spreading as
thicket, <6’; the segments are short, 3-12”;
spines are short; flowers are magenta; inside
filaments are green; entire segments will detach
if they come in contact with skin/clothes
(“jumping Cholla”)
Animal/Human Uses: Thickets provide haven
for small animals; flowers and fruit were possibly used as food
Blooming Season: Apr—Jul
Park Location: Path to Lighthouse, Parking Lot
Island, Near Tidepools

991

San Diego Barrel Cactus
Ferocactus viridescens
Other Common Names: Coast Barrel Cactus
Family: Cactus (Cactaceae)
Field Identification: short, stout, <2’, spines
<3” and numerous; flowers are yellow-tinged
red; olive-shaped fruit
Animal/Human Uses: Fruit and seeds are
edible; squeezed pulp could be used for
emergency water (contains alkali); spines were
used as an awl, scooped outer skin used as bowl
Blooming Season: Feb—May
Park Location: Bayside Trail

992

Golden Club Cactus
Bergerocactus emoryi
Other Common Names: Velvet Cactus
Family: Cactus (Cactaceae)
Field Identification: club-like, <3’, golden
color, spines to 3’; yellow flowers; forms
colonies
Animal/Human Uses: —
Blooming Season: Mar—May
Park Location: Bluff (viewable below)

993

Broom Baccharis
Baccharis sarothroides
Other Common Names: Broom Weed
Family: Sunflower (Asteraceae)
Field Identification: erect, <7’, branches
long, straight, and rod-like; twigs green, thin,
firm, and broom-like; small, linear leaves; small
whitish flowers
Animal/Human Uses: Possibly eaten for
coughs and stomachache
Blooming Season: Sep—Dec
Park Location: Widespread

994

Coyote Brush
Baccharis pilularis
Other Common Names: Coyote Bush
Family: Sunflower (Asteraceae)
Field Identification: erect, <8’, many leafy
branches; leaves are winged, 3-veined, and
yellow-green; flowers are crowded and cottony;
basic look is similar to Broom Baccharis
Animal/Human Uses: ?
Blooming Season: Sep—Dec
Park Location: Path to Lighthouse, Bayside
Trail (often near Broom Baccharis)

995

Bladderpod
Isomeris arborea or Cleome arborea
Other Common Names: Stinkweed
Family: Mustard (Brassicaceae); Caper
(Capparaceae)
Field Identification: woody, <6’, spreading
and fast growing; many brittle branches; bluegray leaves, often folded at midrib; flower many
times a year, flowers are yellow and showy;
dangling seed pods, look like bladders; stinky;
looks similar to locoweed
Animal/Human Uses: ?
Blooming Season: Many times a year
Park Location: Pacific Overlook, Path to Lighthouse, Bayside Trail, Near Visitor’s Center

996

Bushmallow
Malacothamnus fasciculatis
Other Common Names: —
Family: Mallow (Malvaceae or Sterculiaceae)
Field Identification: erect, <6’, semi-woody
trunk; many branches, twigs slender, pliant,
hairy; leaves are pale green, thin-felty, triangular; flowers are cupped, pink, clustered; similar
coloring to Salt Bush
Animal/Human Uses: ?
Blooming Season: Many times a year
Park Location: Near Visitor’s Center, Bayside
Trail

997

Laurel Sumac
Malosma laurina
Other Common Names: Taco Plant
Family: Sumac (Anacardiaceae)
Field Identification:
erect, <20’, multitrunked; leaves are thin, aromatic, rust-green,
and folded at midrib (looks like a taco); flowers
are cream-yellow
Animal/Human Uses: Causes dermatitis in
some people; used to treat colic and provoke
uterine contractions; birds like to nest in it; rats
nest at the base
Blooming Season: Mar—Aug
Park Location: Bayside Trail, Near Ballast
View

998

Torrey Pine
Pinus torreyana
Other Common Names: —
Family: Pine (Pinaceae)
Field Identification: <60’, main branches
spreading widely; long, heavy like trunk;
needles in 5’s, dull green or blue-gray; pollencones are up to 2”; seed cones are large with
small spikes
Animal/Human Uses: Birds use for nesting;
pine nuts can be harvested from seed cones;
possibly used as framing for early houses
Blooming Season: —
Park Location: Near Lighthouse

999

Locoweed
Astragalus trichopodus
Other Common Names: Milk vetch, Rattleweed
Family: Pea (Fabaceae)
Field Identification: erect or spreading, <2’,
compound leaves (pairs of leaves along stem),
leaflets are narrow; flowers are cream colored;
pods bladdery and rattle when dry; looks similar
to bladderpod
Animal/Human Uses: Poisonous; horses
would consume and go crazy (¡loco!)
Blooming Season: Feb—Jun
Park Location: Bayside Trail, Path to Lighthouse, Pacific Overlook

1000

Liveforever
Dudleya pulverulenta
Other Common Names: Dudleya; ChalkLettuce
Family: Stonecrop (Crassulaceae)
Field Identification: pre-historic looking; often cling to rocky vertical places; <40 leaves in
rosette; leaves powdery, forming chalk, spread
from center of plant; flowers like octopus arms,
<2’
Animal/Human Uses: Could be chewed for
water content
Blooming Season: May—Aug
Park Location: Near Lighthouse; Near Visitor’s Center

1001

Lance-leaf Dudleya
Dudleya lanceolata
Other Common Names: Coastal Dudleya
Family: Stonecrop (Crassulaceae)
Field Identification: pre-historic looking; often cling to rocky vertical places; leaves emerge
from small, semi-wood stalk (<1’); leaves are
wider and longer, <1’; orange flowers
Animal/Human Uses: Could be chewed for
water content
Blooming Season: May—Aug
Park Location: Bayside Trail

1002

Lady-fingers
Dudleya edulis
Other Common Names: —
Family: Stonecrop (Crassulaceae)
Field Identification: pre-historic looking; irregular rosettes; many leaves, fleshy, cylindrical, pointed, twisting or bending; <12”; flowers are white, have 5 petals and open freely,
<6”
Animal/Human Uses: ?
Blooming Season: May—Jun
Park Location: Near Visitor’s Center; Bayside
Trail

1003

Mormon Tea
Ephedra californica
Other Common Names: Joint-Fir, Ephedra
Family: Ephedra (Ephedraceae)
Field Identification: spreading, <4’, twigs are
slender, erect, straight, jointed and brittle; tiny
leaves, <0.25, in 3’s, at joints; green to gray
Animal/Human Uses: Used to purify the
blood, improve appetite, helps stomachaches
caused by overeating or rotten food, and kidneys; birds like plant
Blooming Season: ?
Park Location: Bayside Trail; Near Visitor’s
Center; Near Military History Museum

1004

Twiggy Wreath Plant
Stephanomeria virgata
Other Common Names: ssp. Pleurocarpa;
Tall Milk Aster, Small Wreath Plant, San Diego
Wreath Plant
Family: Sunflower (Asteraceae)
Field Identification: erect, tall, <10’, long
branches, slender, spreading, wand-like; flowers
are whitish-purple; no yellow center (differs
from California Aster)
Animal/Human Uses: —
Blooming Season: Apr—Nov
Park Location: Bayside Trail, Near Military
History Museum

1005

California Aster
Lessingia filaginifolia
Other Common Names: —
Family: Sunflower (Asteraceae)
Field Identification: prostrate, spreading,
ascending or rounded, <3’, petals are called
“Silver Carpet”, leaves are straight to oval, pale
gray, smooth and shiny, possibly hairy; flower
heads radiate; petals are white to pink or purple, yellow center
Animal/Human Uses: —
Blooming Season: May—Nov
Park Location: Bayside Trail

1006

Big Saltbush
Atriplex lentiformis
Other Common Names: —
Family: Amaranth [Goosefoot]
(Amaranthaceae [Chenopodiaceae])
Field Identification: spreading, mounding;
<8’; the twigs are weak, long, overlapping; there
are many leaves, egg-shaped to triangular,
wavy, and white-scaly; cream-green salty
clusters are at the end of the branches
Animal/Human Uses: Leaves possibly boiled
and eaten; possibly used to help skin conditions
Blooming Season: —
Park Location: Bayside Trail, Pacific Overlook

1007

Fish-hook Cactus
Mammillaria dioica
Other Common Names: Strawberry Cactus
Family: Cactus (Cactaceae)
Field Identification: small, rounded stem,
<1’; may form mounds; spines tiny, hooked;
flowers form circle at top; fruits are smooth and
red
Animal/Human Uses: Fruits eaten raw
Blooming Season: Mar—Jun
Park Location: ?

1008

Giant Wildrye
Leymus condensatus
Other Common Names: Beardless Wildrye
Family: Grass (Poaceae)
Field Identification: clumped; erect, tall, <8’;
leaves are long and wide, stick up; gets woody
as it ages; looks similar to pompas grass (which
is invasive)
Animal/Human Uses: Possibly used for food;
thatching for roof
Blooming Season: —
Park Location: Bayside Trail; Near Visitor’s
Center; Pacific Overlook

1009

Coastal Deerweed
Lotus scoparius
Other Common Names: California Broom
Family: Pea (Fabaceae)
Field Identification: perennial, broom-like
plant, <4’, woody base, green leaflets are wellspaced and inconspicuous; flowers are clustered and are yellow to orange to red as season
progresses
Animal/Human Uses: —
Blooming Season: May—Oct
Park Location: ?

1010

Wild Cucumber
Marah macrocarpus
Other Common Names: Manroot
Family: Gourd (Cucurbitaceae)
Field Identification: vine, not woody; vine is
annual but tuber is seasonal; trailing, twining,
climbing, often on shrubs; leaves are <4” with 35 main lobes; flowers whitish-yellow, are starlike in pyramidal form (racemes); fruits are
densely prickly, <4”, not eaten, with large
seeds, poisonous
Animal/Human Uses: Poisonous plant (contains alkali), not eaten; possibly the plant was
placed in small pools, the alkali would then paralyze fish, so they could be gathered
Blooming Season: Dec—Apr
Park Location:
Tidepools

1011

Bayside Trail (dead); Near

Mission Manzanita
Xylococcus bicolor
Other Common Names: —
Family: Heath (Ericaceae)
Field Identification: erect or rounded bush,
<10’, woody; bark is pale brown, lighter than
true manzanita; leaves are thick, green, edges
are curled under, slightly hairy; flowers are urnshaped, pink or white; fruits are dark brown
Animal/Human Uses: Berries were possibly
eaten; since they only reproduce after fires,
Kumeyaay would set fires to spur growth
Blooming Season: Dec—Mar
Park Location: Near Visitor’s Center?

1012

Coast Scrub Oak
Quercus dumosa
Other Common Names: Nuttall
Family: Oak (Fagaceae)
Field Identification: tree-like when protected, spreading when on slopes, <15’; leaves
are wider than other ssp., often dark green;
acorn <1”
Animal/Human Uses: Could be made into
eyewash; acorns shelled, pounded, leached,
and cooked into a mush or porridge; branches
(with willow branches) may have been framing
for houses, used to make acorn storage baskets;
branches used as framework material for
cradles; birds like tree
Blooming Season: Apr—Jul
Park Location: ?

1013

Telegraph Weed
Heterotheca grandiflora
Other Common Names: —
Family: Sunflower (Asteraceae)
Field Identification: weedy (like Horseweed);
habit erect, 6’, stemmas are bristly; leaves are
oval shaped, felty, sticky, come out from central
stalk; flowers are rayed and yellow
Animal/Human Uses: Possibly were used as
arrow shafts (as for hunting)
Blooming Season: Apr—Dec
Park Location: Near Visitor’s Center

1014

Horseweed
Conyza canadensis
Other Common Names: —
Family: Sunflower (Asteraceae)
Field Identification: stem is erect, <5’; leaves
are narrow, alternate on entire stem; flowers
are small, clustered atop the stem, white; forms
colonies
Animal/Human Uses: —
Blooming Season: Mar—Sep
Park Location: Near Visitor’s Center

1015

Coast Desert-Thorn
Lycium californicum
Other Common Names: California Boxthorn
Family: Nightshade (Solanaceae)
Field Identification: either erect or on ground
with branches tipped up; <5’; branches are
pretty stiff with thorn-tipped twigs; tiny leaves,
<0.5”, thick, fleshy, sparse on twigs; fruit are
small berries, <0.25, shiny, red; has seeds
Animal/Human Uses: Berries are edible;
could have been boiled and mashed
Blooming Season: Mar—Jul
Park Location: Near Tidepools

1016

Golden Yarrow
Eriophyllum confertiflorum
Other Common Names: —
Family: Sunflower (Asteraceae)
Field Identification: ascending or erect plant,
<3’, base becomes semi-woody; many stems,
weak, collapsing by fall; leaves are lobed or
compound, whitish-green; flowers are small and
rayed, yellow, inc clusters; proliferates after
fires
Animal/Human Uses: Possibly seeds parched
and ground
Blooming Season: Feb—Aug
Park Location: Bayside Trail, Pacific Overlook,
Near Entrance Station

1017

Tarweed
Deinandra fasciculate (formerly: hemizonia
fasciculate)
Other Common Names: Slender Tarweed
Family: Sunflower (Asteraceae)
Field Identification: erect or spreading, <3’;
stems (branches) slender; leaves are located on
upper stem, small, linear, clustered, sticky;
flowers are yellow, ray with inner tiny flowers
(looks like a sun with a yellow clustered middle
part), ray flowers, 5 disk flowers
Animal/Human Uses:
during famine

Were used as food

Blooming Season: Mar—Sep
Park Location: ?

1018

San Diego Goldenbush
Isocoma sedoides (var. menziesii)
Other Common Names: Spreading
Goldenbush, Coastal Goldenbush
Family: Sunflower (Asteraceae)
Field Identification: prostrate or erect; leaves
are grayish-green, toothed, often spoon-like;
<4’; flowers are disks, yellow, in dense clusters
Animal/Human Uses: Possibly used to treat
sores; boiled and drank for sore throats; building supplies
Blooming Season: Apr—Sep
Park Location: Bayside Trail; Near Tidepools;
Near Lighthouse

1019

Four-Wing Saltbush
Atriplex canescens
Other Common Names: Wingscale
Family: Amaranth [Goosefoot]
(Amaranthaceae [Chenopodiaceae])
Field Identification: erect, spreading, or
mounding, <8’; branches are long, arching,
many; leaves are white-gray, scaly, narrow,
edges are curled, cover branch; has small salty
clusters (like Coastal Saltbush), though less noticeable
Animal/Human Uses: Edible when cooked
Blooming Season: —
Park Location: Bayside Trail

1020

Blue Dicks
Dichelostemma capitatum
Other Common Names: Wild Hyacinth
Family: Brodiaea (Themidaceae [Liliaceae])
Field Identification: flower; erect, <2’, bulbs
are small and clustered; leaves are few, grasslike, and come from bottom of plant, sticking
upward; flower is pale violet, lobes half-open;
are roughly 6 flowers in group on one stem; has
a thick underground stem
Animal/Human Uses:
ground stem) is edible

Corm (thick under-

Blooming Season: Mar—May
Park Location: ?

1021

Wart-stemmed Ceanothus
Ceanothus verrucosus
Other Common Names: Warty Lilac
Family: Buckthorn (Rhamnaceae)
Field Identification: rounded shrub, <8’;
woody, twigs have warts at nodes where leaves
drop; leaves are thick and toothed; flowers are
white and fragrant; fruits horned on sides
Animal/Human Uses: Possibly used for firewood
Blooming Season: Nov—Feb
Park Location: Near Visitor’s Center

1022

Wild Cherry
Prunus ilicifolia (ssp. lyonii)
Other Common Names: Catalina Cherry
Family: Rose (Rosaceae)
Field Identification: treelike plant; <20’;
many leaves, flat, pointed, glossy, green, <4”,
entire edges; flowers are in stalk, cream colored; cherries are large and change from green
to dark red/black
Animal/Human Uses: Fruits are edible (very
prized); leaves used as cough medicine; seeds
were ground and used as ingredient in atole
(hot drink); seed kernels ground and made into
meal to be roasted; still used as decorative
plant for housing
Blooming Season: Mar—Jun
Park Location: Bayside Trail?

1023

Yerba Santa
Eriodictyon crassifolium
Other Common Names: Felt-Leaf Yerba
Santa; Thick-Leaf Yerba Santa
Family: Waterleaf [Borage] (Hydrophyllaceae
[Boraginaceae])
Field Identification: erect, rangy or spindly;
<6’, branched loosely; leaves are distinctive,
thick, felty, elliptic, grayish green, <6”, whorled
around stem; flowers are pale lavender, funnelshaped, hairy, clustered; plant groups in whitegray colonies
Animal/Human Uses: Possibly had medicinal
purposes
Blooming Season: Mar—Jun
Park Location: ?

1024

Indian Paintbrush
Castilleja affinis
Other Common Names: Coast Paintbrush,
Woolly Paintbrush
Family: Orobanche (Orobanchaceae
[Scrophulariaceae])
Field Identification: flower; erect, appear
tufted, <2’; main stems that are clustered;
leaves are narrow; herbage is woolly gray (not
too woolly), hairs are branched, bristled; flowers are orange-red, many pedicles on top of
stem
Animal/Human Uses: Possibly had medicinal
purposes (boiled plant used to treat infected
sores)
Blooming Season: Mar—May
Park Location: ?

1025

Mariposa Lily
Calochortus weedii
Other Common Names: Weed Mariposa Lily,
Golden-Bowl Mariposa Lily, Purdy
Family: Lily (Liliaceae)
Field Identification: erect, <3’; leaves are
grass-like; few flowers, yellow, bowl-shaped,
flecked (speckles), fringed, hairy, outside of
petals may be rust-brown color
Animal/Human Uses: The bulbs were possibly roasted in hot pits or steamed prior to eating
Blooming Season: Late May—Early Aug
Park Location: ?

1026

Sea Dahlia
Coreopis maritima
Other Common Names: —
Family: Sunflower (Asteraceae)
Field Identification: spreading, <3’; leaves are
fleshy, pinnately divided (in two rows—like a
feather); flower stem I stall; flowers have rays,
bright yellow
Animal/Human Uses: —
Blooming Season: Late May—Early Aug
Park Location: ?

1027

San Diego Sunflower
Viguiera laciniata
Other Common Names: —
Family: Sunflower (Asteraceae)
Field Identification: rounded shrub, <5’;
leaves are green, lance-like, puckered, edges
are cut; flowers are yellow and showy, in rays;
center of flower is yellow and brown
Animal/Human Uses: —
Blooming Season: Mar—Jun
Park Location: ?

1028

Common Desert Thorn
Lycium brevipes
Other Common Names: Mexican Rabbit
Thorn, Baja Desert-Thorn
Family: Nightshade (Solanaceae)
Field Identification: spreading shrub, <7’;
leaves are shaped like an inverted egg, sticky,
small hairs; flowers are lavender, star-shaped;
fruit is orange-red, berries; drought-deciduous
Animal/Human Uses: Fruit is edible; birds
like eating fruit
Blooming Season: ?
Park Location: Probably not in park

1029

Spiny Redberry
Rhamnus crocea
Other Common Names: Redberry Buckthorn
Family: Buckthorn (Rhamnaceae)
Field Identification: low, rounded shrub, <4’,
main branches erect and armed; branches are
stiff, crowded, with thorn spurs (firm or soft);
leaves are small, thick, toothed or not; flowers
are yellow, tiny, and in small cluster; fruits are
shiny red
Animal/Human Uses: Fruit is edible
Blooming Season: Apr—May
Park Location: ?

1030

California Poppy
Eschscholzia californica
Other Common Names: —
Family: Poppy (Papaveraceae)
Field Identification:
flower; low lying,
prostrate plant, <18”; herbage is bluish; leaves
are dissected and have narrow lobes; flowers
are solitary on erect stem (pedicle), cup-shaped,
yellow to orange; four petals
Animal/Human Uses: Pollen possibly used as
a cosmetic face applicant for women; possibly
boiled to make sedative for babies; possibly had
other medicinal and dietary uses
Blooming Season: Dec—Apr
Park Location: ?

1031

Chamise
Adenostoma fasciculatum
Other Common Names: Greasewood
Family: Rose (Rosaceae)
Field Identification: erect, <8’; many woody
branches; leaves are linear, in fascicles (small
groupings of smaller linear leaves) on twigs
(smaller than Flattop Buckwheat); flowers are
cream-color, <0.25”, petals in 5’s
Animal/Human Uses: Used as firewood, possibly boiled to help infected, sore or swollen
body parts; used as building material (e.g. arrows, houses, torches)
Blooming Season: Mar—Jun
Park Location: Probably not on site

1032

Yellow Pincushion
Chaenactis glabriuscula
Other Common Names: —
Family: Sunflower (Asteraceae)
Field Identification: flower; ascending plant,
<18”; leaves are small and can be linear or
lobed; flowers are golden yellow and look like
dandelion
Animal/Human Uses: Seeds were ground
into flour, mixed with other seeds, and used to
form a mush (like porridge); butterflies love
pincushions
Blooming Season: Mar—Jun
Park Location: ?

1033

Nuttall Snapdragon
Antirrhinum nuttallianum
Other Common Names: Purple Snapdragon
Family: Plantain (Plantaginaceae
[Scrophulariaceae])
Field Identification: flower; erect or spreading; <3’; branched and has vine-like stems;
leaves are lance-like or egg shaped; flowers are
solitary (each flower is attached at its axis to an
individual pedicle – leaf), flowers are usually
blue but might be pink
Animal/Human Uses: —
Blooming Season: Mar—Jun
Park Location: ?

1034

Parish’s Nightshade
Solanum parishii
Other Common Names: Blue Witch; Purple
Nightshade
Family: Nightshade (Solanaceae)
Field Identification: flower; ascending or
spreading on ground (with branches tipped up);
<3’; often branched; stems are ridged, smooth,
and shiny; leaves are egg-shaped but narrow,
with point tips and wavy edges; flowers are rich
purple and look like stars; bright yellow and
point pistil
Animal/Human Uses: May have had some
medicinal purposes
Blooming Season: Mar—Jun
Park Location: ?

1035

Virgin’s Bower
Clematis pauciflora
Other Common Names: Small-leaf Virgin’s
Bower; Clematis; Ropevine
Family: Buttercup (Ranunculaceae)
Field Identification: flower; on vines that become woody; the leaves are small (can be different shapes); the white flowers lack petals
(look like a large cluster of stamens and pistils
(or the skeleton of a flower), with age it looks
like cotton balls
Animal/Human Uses: May have had some
medicinal purposes
Blooming Season: Sep—Nov
Park Location: ?

1036

Popcorn Flower
Plagiobothrys collinus
Other Common Names: —
Family: Borage [Waterleaf] (Boraginaceae
[Hydrophyllaceae])
Field Identification: flower; spreading; flower
“stalks” are upright and centralize at base; <2’;
leaves are narrow and elliptical; flowers are
white and rounded (look like little popcorn
puffs)
Animal/Human Uses: The flowers were used
as a pigment for dyes and paints (e.g. face and
body paint)
Blooming Season: Feb—Jun
Park Location: ?

1037

California Everlasting
Gnaphalium californicum
Other Common Names: Cudweed
Family: Sunflower (Asteraceae)
Field Identification: flower; erect, <3’; many
stems and branched; leaves are narrow, sticky,
and fragrant; the flowers are disk-like and
cream-colored
Animal/Human Uses: May have had some
medicinal purposes
Blooming Season: Feb—Jun
Park Location: ?

1038

Milk Maids
Cardamine californica
Other Common Names: Tooth Wort
Family: Mustard (Brassicaceae)
Field Identification: flower; erect, <2’; leaves
are compound; leaflets are in 3’s, egg-shaped
and toothed; flowers are in stalk with bright
white, large petals; flowers are the most visible
Animal/Human Uses: May have had some
edible, medicinal and social uses by native
peoples
Blooming Season: Jan—Apr
Park Location: ?
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Coast Monkeyflower
Diplacus puniceus (or Mimulus puniceus)
Other Common Names: San Diego
Monkeyflower, Red-Bush Monkeyflower
Family: Lopseed (Phrymaceeae
[Scrophulariaceae])
Field Identification: flower; shrub-like plant;
leaves are dark green and lance-like; flowers are
bright orange and look like blobs (like a
“Splat!”)
Animal/Human Uses: May have had some
medicinal uses; root is hallucinogenic (possible
religious purposes)
Blooming Season: Apr—Aug
Park Location: ?
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Wishbone Bush
Mirabilis californica
Other Common Names: Four O’clock
Family: Four O’clock (Nyctaginaceae)
Field Identification: flower; spreading; <3’;
leaves are large, egg-shaped (with small lobes),
hairy, smooth and shiny; flowers are pinkishpurple, long pistils with yellow tips come from
center of plant
Animal/Human Uses: Plant is edible (may
have had some local medicinal uses); nectar
gathering animals (birds, butterflies, bees, etc)
enjoy this flower
Blooming Season: Mar—May, Oct—Nov
Park Location: ?
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Coast Melic
Melica imperfecta
Other Common Names: Coast Range Melic
Family: Grass (Poaceae)
Field Identification: tufted, erect; <4’; the
underground stem is bulbous (“Onion grass”);
there are spikelets on grass, but fewer when on
the coast
Animal/Human Uses: —
Blooming Season: —
Park Location: Widespread
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Saltgrass
Distichlis spicata
Other Common Names: —
Family: Grass (Poaceae)
Field Identification: prostrate or ascending;
<1’; the thin blades root individually in the
ground; leaves forma V-angle on stem; sometimes grows in mats
Animal/Human Uses: —
Blooming Season: —
Park Location: Widespread
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Foothill Needlegrass
Nassella lepida
Other Common Names: —
Family: Grass (Poaceae)
Field Identification: tufted, erect; <3’; stems
are not branched; leaves are narrow and tall;
spikelets are needlelike with a red-purple tint;
bristly part on the grass blade is straight and
long
Animal/Human Uses: —
Blooming Season: —
Park Location: Widespread
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Invasive Plants
L
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Iceplant
Carpobrotus edulis
Other Common Names: Sea Fig, Pickleweed
Family: Fig-Marigold (Aizoaceae)
Field Identification: mat-forming; branches
become semi-woody, rooting tenaciously; grow
to >20’ long; leaves are erect, <5”, 3-sided,
fleshy; flowers are violet or yellow; invades
adjacent habitat, smothers native plants
Animal/Human Uses: Helps with cliff erosion; used decoratively for robustness
Blooming Season: Mar—Sep
Park Location: Coastal bluff, Near Tidepools,
Bayside Trail
Original Home: South Africa
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Crystalline Iceplant
Mesembryanthemum crystallinum
Other Common Names: Slender-Leaf
Iceplant, New Zealand Spinach, var. SmallFlower Iceplant (Mesembryanthemum
nodiflorum)
Family: Fig-Marigold (Aizoaceae)
Field Identification: mat-forming or branches
trailing; grow >20’ long; leaves and flowers
emerge at nodes along branch; flowers are
white and stringy with yellow centers, nodes
are reddish-purple; M. crystallinum is covered
with watery nodes; M. nodiflorum has
cylindrical leaves; invades adjacent habitat,
smothers native plants
Animal/Human Uses: Helps with cliff erosion; used decoratively for robustness; plant
edible
Blooming Season: Mar—Sep
Park Location: ?
Original Home: South Africa and New
Zealand
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Australian Saltbush
Atriplex semibaccata
Other Common Names: —
Family: Amaranth [Goosefoot]
(Amaranthaceae [Chenopodiaceae])
Field Identification: mat-like, becomes
rounded, <2’; leaves are gray-green; red fruit
are fused with leaves, fruit are tear-shaped
Animal/Human Uses: Helps with cliff erosion
Blooming Season: —
Park Location: ?
Original Home: Australia
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Crown Daisy
Leucanthemum coronarium
Other Common Names: Garland,
Chrysanthemum
Family: Sunflower (Asteraceae)
Field Identification: tall colonies; erect, <6’;
leaves are lobed and pair up stem like a feather;
flowers are radiate and yellow (some white)
Animal/Human Uses: —
Blooming Season: Mar—Jun
Park Location: ?
Original Home: Mediterranean basin
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Sandspurry
Spergularia bocconii
Other Common Names: Boccone’s
Sandspurry
Family: Pink (Carophyllaceae)
Field Identification: mat-like (looks like Iceplant), <1’; flowers are white-violet and have a
yellow center; annual; hairy
Animal/Human Uses: —
Blooming Season: Feb—Jun
Park Location: ?
Original Home: Mediterranean basin
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Southern Sandbur
Cenchrus echinatus
Other Common Names: Southern Sandspur,
Mossman River Grass
Family: Grass (Poaceae)
Field Identification: forms in clumps, <3’;
leaves form with or without hairs; tips of grass
have barbed burrs
Animal/Human Uses: —
Blooming Season: —
Park Location: ?
Original Home: North and South Americas
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Saint-John’s Wort
Hypericum perforatum
Other Common Names: Klamath Weed,
Tipton’s Weed
Family: St. John Wort’s (Hypericaceae
[Clusiaceae])
Field Identification: erect, <4’; leaves are
oblong; flowers are yellow, radiate, tall pistils;
sometimes small red dots on leaves (which are
oval)
Animal/Human Uses: Used to treat depression
Blooming Season: Apr—Jul
Park Location: ?
Original Home: Europe (some species are native to San Diego county)
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Water Bent
Agrostis viridis
Other Common Names: —
Family: Grass (Poaceae)
Field Identification: robust; spike is slender;
found in water; grain-like stalk atop grass stalks
Animal/Human Uses: —
Blooming Season: May—Jun
Park Location: ?
Original Home: Europe
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Red-eye Acacia
Acacia cyclops
Other Common Names: —
Family: Pea (Fabaceae)
Field Identification: treelike shrub; tolerates
salt, <25’; bark is wrinkled looking; leaves are
long and narrow, semi-stiff; flowers are yellow
balls on stamens; seed pods are long and
twisting, think, look like flattened pea pods;
seed-stalk is red
Animal/Human Uses: Rats, squirrels, and
birds are attracted to seeds
Blooming Season: Mar—Oct
Park Location: ?
Original Home: Australia
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Lily of the Nile
Agapanthus praecox
Other Common Names: —
Family: Lily (Liliaceae)
Field Identification: <3’; leaves and flower
stalk come from bottom of plant; leaves are
arched (erect and bottom and droop near top);
purple flowers are clustered atop stem
Animal/Human Uses: Common in landscaping
Blooming Season: Mar—Aug
Park Location: Near Visitor’s Center
Original Home: South Africa
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Natal Plum
Carissa macrocarpa
Other Common Names: —
Family: Dogbane (Apocynaceae)
Field Identification: evergreen shrub, <7’,
leaves are shiny and deep green, ovate,
grouped in opposing pairs; white flowers, small,
five petals; forked spine along branches; red
fruit, plump, juicy, exudes white milky sap
Animal/Human Uses: Fruit is edible, raw or
made into jams, pies, etc; common in landscaping
Blooming Season: Several blooms each year
Park Location: Near Visitor’s Center
Original Home: South Africa
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Yellow Star-Thistle
Centaurea solstitialis
Other Common Names: Golden Star Thistle,
Yellow Cockspur, St. Barnaby's
Family: Sunflower (Asteraceae)
Field Identification: Grass-like, bristled stalks
have orange thistle on top, looks like cactus
spikes attached
Animal/Human Uses: —
Blooming Season: Nov—Mar
Park Location: —
Original Home: Mediterranean basin
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Fennel
Foeniculum vulgare
Other Common Names: Licorice
Family: Carrot (Apiaceae)
Field Identification: erect; <8’; there are
many stems; leaves are big and finely divided;
smells like licorice; flowers are yellow and in
compound, umbrella shaped groupings
Animal/Human Uses: Leaves, bulbous roots
and seeds are edible
Blooming Season: Apr—Sep
Park Location: —
Original Home: Mediterranean basin
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Myoporum
Myoporum laetum
Other Common Names: Lollipop Tree; Ngaio
Tree
Family: Myoporum [Figwort] (Myoporaceae
[Scrophulariaceae])
Field Identification: tree; <30’; rounded
shape; leaves are dark green and waxy, <4” and
toxic; flowers are white
Animal/Human Uses: Birds like fruit
Blooming Season: Mar—Sep
Park Location: Near Military History Museum
Original Home: New Zealand
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Tree Tobacco
Nicotiana glauca
Other Common Names: Mustard Tree;
Brazilian Tree Tobacco
Family: Nightshade (Solanaceae)
Field Identification: erect (like slender tree);
<15’; branches are pliant; leaves are distinctive
and have a smooth, waxy surface, large, <8”,
bluish, egg-shaped with pointed tip, and alternate on branches; flowers are yellow, narrow,
and trumpet-like
Animal/Human Uses: Contains anabasine
not nicotine…not smoked
Blooming Season: Feb—May
Park Location: —
Original Home: South America
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Russian Thistle
Salsola tragus
Other Common Names: Tumbleweed
Family: Nightshade (Solanaceae)
Field Identification: becomes rounded; <3’;
intricately branched; leaves are gray-green, linear and stiff; leaves and bracts are spiny;
flowers are tiny and whitish yellow (almost
translucent)
Animal/Human Uses: —
Blooming Season: Jun—Nov
Park Location: —
Original Home: Eurasia
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Monterey Cypress
Cupressus macrocarpa
Other Common Names: —
Family: Cypress (Cupressaceae)
Field Identification: tree; erect, <75’; trunk is
often bare until leaves on top; leaves are brightdark green and scale-like; produce rounded
shoots; branches are often twisted and gnarled;
seed cones are small, 1-2”
Animal/Human Uses: —
Blooming Season: —
Park Location: Path to Lighthouse; Near Visitor’s Center
Original Home: Central California
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Eucalyptus
Eucalyptus camaldulensis
Other Common Names: —
Family: Myrtle (Myrtaceae)
Field Identification: tree; erect, <125’; wood
is hard; leaves are a little sticky and very aromatic; sap is gummy and fuels fires; seed
“pods” are round with long bristles
Animal/Human Uses: Wood originally used
for railroad ties; leaves could be used to help
treat colds and coughs
Blooming Season: —
Park Location: —
Original Home: Australia
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Red Bottlebrush
Callistemon citrinus
Other Common Names: Crimson Bottlebrush
Family: Myrtle (Myrtaceae)
Field Identification: can either be a tree
(<25’) or shrub (<10’); erect or rounded; leaves
are small and lance-like; flowers are bright red
with long bristles (looks more like a cylindrical
bristle pad), soft to touch, spiked; when not in
bloom, the flower stalks have hardened phyllary
(the cup where the flower meets the leaf)
Animal/Human Uses: —
Blooming Season: Throughout the year
(usually after rainfall)
Park Location: Near Ballast View Area
Original Home: Australia
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Notes:
Inclusion
Some plants’ nativeness is debated. Some argue
that the Torrey Pine and Scrub Oak are exotic
species to Cabrillo National Monument while
others say they are native. Since both the
Torrey Pine and Scrub Oak are found within the
park and may have been natural in history (preCabrillo), both are included in the native section
of this guide.
Horseweed has two primary subspecies, one is
native to the area and the other isn’t. Based on
what resources were available, Conyza
canadensis was included in the native section.
Discrimination
The plant listed as Mormon Tea may be
Mormon Tea or a closely related species, albeit
distinct. A conclusive decision has yet to be
reached.
Punctuation
Many plants have question marks next to a
category. These are for those plants that have
been recorded in the park but their current
location is unknown or for those who might
have specific uses but are unknown.
Photography
Many of the photos in this guide were taken on
site; many of them were not. This guide hopes
that in the end, each plant’s location will be
specifically documented and photographed.
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Cabrillo

National Park Service
U.S. Department of the Interior
Cabrillo National Monument
1800 Cabrillo Memorial Drive
San Diego, CA 92106

Spring Wildflowers of Cabrillo
Cabrillo is home to an
array of colorful flowers.
Threatened flowers include
the Sea Dahlia and Coast
Desert Thorn. Please take
photos, not flowers.

Virgin’s Bower
Clematis pauciflora
Bayside Trail

California Everlasting
Gnaphalium californicum
Bayside Trail/Cabrillo Road

Wishbone Bush
Mariposa Lily
Calochortus weedii
Kelp Forest & Whale Overlook

Mirabilis californica
Tidepools/ Bayside Trail

Fishhook Cactus
Mammillaria dioica
Tidepools/ Bayside Trail

Popcorn Flower
Plagiobothrys collinus
Kelp Forest & Whale Overlook
Bayside Trail

Milk Maids
Cardamine californica
Bayside Trail

Blue Dicks
Dichelostemma capitatum
Tidepools

Blue-Eyed Grass
Sisyrinchium bellum
Kelp Forest & Whale Overlook

Coast Monkeyflower
Diplacus aurantiacus
(formerly Mimulus)
Bayside Trail

California Poppy

Indian Paintbrush
Castilleja affinis
Bayside Trail/Ocean View

Coastal Deerweed

Eschscholzia californica
Tidepools

Lotus scoparius
Tidepools/Bayside Trail
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Tarweed
Deinandra fasciculate
Tidepools

Wild Cucumber
Marah macrocarpus
Widespread

Black Sage
Salvia mellifera
Widespread

Coast Desert-Thorn
Lycium californicum
Tidepools

Bladderpod
Isomeris arborea
Widespread

Locoweed
Astralagus trichopodus
Widespread

Parish’s Nightshade
Solanum parishii
Tidepools/Bayside Trail

Sea Dahlia
Bajada Lupine

Coreopsis maritima
West of Lighthouse

Lupinus concinnus
Tidepools

Yellow Pincushion
Chaenactis glabriuscula
Path to Statue

Bush Sunflower
Ground Pink
Linanthus dianthiflorus
Tidepools

Goldfields
Lasthenia californica
Tidepools
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Encelia californica
Widespread

Shaw’s Agave
Agave shawii
Widespread (All Year)

Nuttall’s Snapdragon
Antirrhinum nuttallianum

San Diego Sunflower
Viguiera laciniata

The core mission of the National Park
Service is to protect and preserve
natural resources, processes, systems,
and values of the parks they
manage. Our philosophy is protect,
and restore when necessary, native
ecosystems and let natural processes
play out. Park Rangers and Volunteers
document their observations of flora
and fauna. Scientists conduct
research to try to understand the
status and trends of the species and
systems they protect. This information
is vital to advising park management
and philosophy.

For more 1068
information:
www.nps.gov/cabr
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Cabrillo National Monument
Native Plant Guide

Our Role

Our Mediterranean
Ecosystem

These adaptations include leaves
that fall off during dry seasons,
leaves that curl up and make a
small moisture chamber within the
leaf, leaves with a waxy coating
that protects them from
evaporation, leaves with hairs that
reflect light penetrating the plant, or
leaves that are small in size so there
is not a lot of area for evaporation.

Flowers Present: April-June
<6’ tall, 2” diameter <12” green segment
with many spines, magenta flowers with
green filaments
Coast Cholla Cactus
(Cylindropuntia prolifera)
Flowers Present: January-August
Gray twiggy looking in drought <3’tall, small
green leaves, tiny white with maroon
center flowers after rain
Cliff Spurge (Euphorbia misera)
Bladder Pod (Peritoma arborea)

California Flattop Buckwheat

(Eriogonum fasciculatum)

Flowers Present: All Year With Rain
Spreading shrub <6’tall, 3 gray-green
odorous leaflets, yellow tubular 4 petal
flowers, bladder shaped seed pods
Broom Baccharis (Baccharis sarothroides)

The Mediterranean ecosystem at
Cabrillo is made up of plants that
have adapted to warm, dry summers
and cool winters with a few storms
lasting a few days at a time. To
survive through the dry season, some
plants found in the habitats have
large roots, or bodies, where they
store water to use when needed.
Other plants have leaf adaptations
that prevent the loss of water.

Flowers Present: May-July
Basal rosette of wide fleshy green leaves
with white “chalk”, tall branched stalks
with many red flowers <3’ tall
Chalk Dudleya (Dudleya pulverulenta)
Flowers Present: February-June
Branched <4’tall, ovate gray-green
smooth edged alternate leaves, yellow
ray petals surrounding brown-black disk
flowers
California Sunflower (Encelia californica)

Flowers Present: August-December
Woody shrub <7’, leaves often not
evident, twiggy-broomlike in appearance,
small white yellowish male flowers, small
white fluffy female flowers

Flowers Present: All Year With Rain
Woody brittle shrub <5’ tall, small slender
bundled leaves, white pom-pom like
flowers, dry rust colored flower heads
retained
California Sagebrush (Artemisia califonica)

Flowers Present: August-December
Erect or spreading many branched <4’
tall, soft aromatic gray-blue linear leaves,
small discoid yellow-green flowers

Coyote Brush (Baccharis pilularis)
Flowers Present: April-July
Shrub <6’ tall, softly lobed felty leaves,
pink with orangish center flowers bundled
along stalk

Flowers Present: February-June
<2’ tall, gray-green with 15-39 leaflets,
cream-white flower heads, rounded seed
pods

(Malacothamnus fasciculatus)

Coastal Bushmallow

Native Plant Communities

Flowers Present: March-August
Gray-green twigs <4’ tall, 3-6
inconspicuous leaflets, small yellow
turning to orange flowers with “deer’s
ears”
Deer Weed (Acmispon glaber)
Flowers Present: September-May
Basal rosette of sharp pointed toothed
thick stiff leaves, golden flowers on thick
branched stalk to 8’ tall (only flowers
once, every 20-40 years)
Wart-stem Ceanothus
(Ceanothus verrucosus)

Flowers Present: January-April
Brown woody “warted” stems, shrub <8’ tall,
small thick rounded ribbed toothed
evergreen leaves, tiny white clumped
flowers

The power of sunlight plays a huge role in
the plant communities here at Cabrillo
National Monument. The park can be
divided into two main plant communities.
The first community, called Coastal Sage
Scrub, is populated by small plants only
growing to a height of three (3) feet. The
plants tend to be spread out and brown
dirt is often seen in these areas. This
community is usually found on southern
facing slopes. Here the sun shines directly
on everything for most of the day.

Coast Loco Weed (Astragalus trichopodus)

Giant Wild Rye (Elymus condensatus)

Lemonade Berry (Rhus integrifolia)
Flowers Present: May-June
Basal rosette of gray-green fleshy
cylindrical “finger” leaves , creamywhite 5 petal star shaped flowers atop
branched stalks <18” tall
Lady’s Fingers (Dudleya edulis)
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Coast Prickly Pear (Opuntia littoralis)

Flowers Present: February-May
Woody gray barked bush <15’ tall, dark
green leathery serrated leaves, flowers
white or pink, red waxy berries
Flowers Present: March-July
Gray green thick puckered lance shaped
leaves, yellow ray and disk flowers

Flowers Present: June-August
Green fading to brown long wide erect
leafed grass <8’ tall, spiked slender noded
flower (seeds)

San Diego Sunflower (Bahiopsis laciniata)

Flowers Present: August-December
Woody shrub <7’ tall, small narrow toothed
ovate light green leaves, small yellowish
male flowers, small white fluffy female
flowers

Flowers Present: April-May
Large rosette of pointed stiff gray-green
leaves with “threads” along edge, <8’ tall
stalk with white waxy flowers

Shaw’s Agave (Agave shawii)

Flowers Present: May-June
Green flat rounded pads (nopalitos) with
4-10 spines from areole, yellow flowers
and red fruits (tuna)

Mojave Yucca (Yucca schidigera)

Chaparral, the second community, is
categorized by woody shrubs that can
grow to eight (8) feet. These shrubs grow
close together with little bare ground
between plants. This community is usually
found on northern facing slopes where
the sun does not shine directly and there
is more shade. As you look around the
park try to notice the differences. Where
the plants are tall and it would be close to
impossible to walk through them, this is
the Chaparral.

The Coastal Sage Scrub is our most
sensitive habitat. The plants here are
fighting to stay alive and you can help
them most, by staying on the paths and
letting these special plants have a
chance of survival.

Native Plants of Cabrillo
National Monument

National Park Service
U.S. Department of the Interior
Cabrillo National Monument
Photographs by Ranger Mark Garrett and Volunteer In Parks (VIP) Rowena Garrett
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Cabrillo National Monument is looking for interested individuals
to work with Rangers on conservation projects and educational
programming. Volunteering at Cabrillo is a fun way to gain
professional experiences, meet new people, provide assistance
in research studies, learn new skills, get out of the house, and
support the only National Park Service Unit in San Diego.
From the sophomoric student to the retired professional,
Cabrillo National Monument has a volunteer opportunity for
you. The Monument seeks your help in protecting and educating
our rich cultural and natural resources to the Public. Our
Recruitment introduces you to the Volunteer-In-Parks program,
work assignments at Cabrillo National Monument and the
appropriate training need toward achieving your goal. This two
hour session begins in the auditorium and ends with a site
tour. This tour allows you to get connected and inspired by our
unique resources. Journey with a Ranger and get introduced to
the sights, smells and sounds of Cabrillo National
Monument. Come on out to the Point and discover this
beautiful time capsule of San Diego history. Come on up and
make this your new office!
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Contact Debbie
Sherman at (619)
557-5450 x 4590 or
email at
deborah_sherman@
nps.gov
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BLACK SAGE
Salvia mellifera
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BLADDERPOD
Isomeris arborea
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BUSH MONKEYFLOWER
Mimulus auantiacus
1075

BUSH SUNFLOWER
Encelia californica
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BUSHMALLOW
Malacothamnus densiflorus

BUSHMALLOW
Malacothamnus densiflorus
1078

CALIFORNIA ASTER
Lessingia filaginifolia
1079

CALIFORNIA BUCKWHEAT
Erigonum fasciculatum
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CALIFORNIA EVERLASTING
Gnaphalium californicum

CALIFORNIA POPPY
Eschscholzia californica
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CALIFORNIA POPPY
Eschscholzia californica

1083

CALIFORNIA SUN CUP
Camissonia bistorta
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CALIFORNIA SUN CUP
Camissonia bistorta
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CANCHALAGUA
Centaurium venustum
1086

CHAMISE
Adenostoma fasciculatum
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CLEMATIS
Clematis lasiantha
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CLIFF SPURGE
Euphorbia misera
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CLIFF SPURGE
Euphorbia misera
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COAST BARREL CACTUS
Ferocactus viridescens
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COAST BARREL CACTUS
Ferocactus viridescens
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COAST CHOLLA
Cylindropuntia prolifera
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COAST CHOLLA
Cylindropuntia prolifera
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COAST DESERT-THORN
Lycium californicum
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COAST PAINTBRUSH
Castilleja affinis
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COAST PAINTBRUSH
Castilleja affinis
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COAST PRICKLY-PEAR
Opuntia littoralis
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COAST PRICKLY-PEAR
Opuntia littoralis
1099

COAST SCRUB OAK
Quercus dumosa

1100

DEER WEED
Lotus scoparius
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DUDLEYA
Dudleya abramsii
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FELT LEAF YERBA SANTA
Eriodictyon crassifolium
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FELT LEAF YERBA SANTA
Eriodictyon crassifolium
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FISH-HOOK CACTUS
Mammillaria dioica
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FISH-HOOK CACTUS
Mammillaria dioica
1106

FORGET-ME-NOT
Cryptantha angustifolia
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FORGET-ME-NOT
Cryptantha angustifolia
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FRINGED SPINEFLOWER
Chorizanthe fimbriata
1109

FRINGED SPINEFLOWER
Chorizanthe fimbriata
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GIANT WILDRYE
Leymus condensatus

1111

GOLDEN-BOWL MARIPOSA LILY
Calochortus concolor
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GOLDEN CLUB
Bergerocactus emoryi
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GOLDEN CLUB
Bergerocactus emoryi
1114

GOLDEN YARROW
Eriophyllum confertiflorum

1115

GOLDFIELDS
Lasthenia californica

1116

GROUND PINK
Linanthus dianthiflorus
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GROUND PINK
Linanthus dianthiflorus

1118

LADY-FINGERS
Dudleya edulis
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LADY-FINGERS
Dudleya edulis
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LANCE-LEAF DUDLEYA
Dudleya lanceolata
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LANCE-LEAF DUDLEYA
Dudleya lanceolata

1122

LEMONADEBERRY
Rhus integrifolia
1123

LOCOWEED
Astragalus douglasii
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LOCOWEED
Astragalus douglasii
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MILK MAIDS
Cardamine Californica
1126

1127

MOJAVE YUCCA
Yucca schidigera

MOJAVE YUCCA
Yucca schidigera
1128

NUTTALL SNAPDRAGON
Antirrhinum nuttallianum

1129

PARISH NIGHTSHADE
Solanum parishii
1130

1131

PROSTRATE SPINEFLOWER
Chorizanthe procumbens

RATTLESNAKE SPURGE
Chamaesyce albomarginata
1132

SALT HELIOTROPE
Heliotropium curassavicum
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SAN DIEGO GOLDENBUSH
Isocoma sedoides
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SAN DIEGO GOLDENBUSH
Isocoma sedoides
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SAN DIEGO SEA DAHLIA
Coreopsis maritima
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SAN DIEGO SEA DAHLIA
Coreopsis maritima
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SAN DIEGO SUNFLOWER
Viguiera laciniata

1138

SAN DIEGO WREATH-PLANT
Stepanomeria diegensis

1139

SALTGRASS
Distichlis spicata

1140

SHAW AGAVE
Agave shawii
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SNAKE CHOLLA
Cylindropuntia californica
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SNAKE CHOLLA
Cylindropuntia californica
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SNAKE CHOLLA
Cylindropuntia californica
1144

SPICE-BUSH
Cneoridium dumosum
1145

SPINY REDBERRY
Rhamnus crocea

1146

TARWEED
Deinandra conjugens

1147

TOYON
Herteromeles arbutifolia
1148

TREAD LIGHTLY
Cardionema ramosissimum
1149

WARTY-STEM CEANOTHUS
Ceanothus verrucosus
1150

WILD HYACINTH
Dichelostemma capitatum
1151

WISHBONE BUSH
Mirabilis laevis
1152

WISHBONE BUSH
Mirabilis laevis

1153

YELLOW PINCUSHION
Chaenactis glabriuscula
1154

YELLOW PINCUSHION
Chaenactis glabriuscula
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Cabrillo to be “Weed” Free . . . even the pretty ones
Many volunteers have heard the park proclaim that Cabrillo will be weed free. We established
the Weed Warrior program to help us reach our goal. Our primary targets the past couple of
years have been Iceplant and grass species. Visitors often stop and questions about why we
would want to destroy something that looks nice and, after all, is just trying to make its own way
in the world. Isn’t the National Park Service an agency of preservation?
The answers to these questions immediately raise several more. What is a “weed” anyway? Why
are some plants weeds and others not? Who makes that decision? If they grow here aren’t they
adapted to this environment? And why does it really matter? Welcome to the rest of this article.
From a scientist’s viewpoint, these questions start to delve into some really interesting issues in
conservation biology. First, the word "weed" is
subjective and we use the term somewhat
loosely, which is something, we are taught in
high school, scientists are loathe to do. In
general a weed is a plant that grows very
quickly, often in a disturbed area, and is
undesirable for one reason or another. Because
of that last part, undesirable for some reason,
the term is very subjective. One person's weed
may be another person's bird of paradise. In
biology we often use the term "weedy" to refer
to an organism that grows very fast and thrives
on disturbance, natural or otherwise. In that
sense, animals can be weedy too. An example
might be rabbits. In the absence of predators
and enough food they will multiply very
quickly (this actually happened in New
Zealand where rabbits were introduced). Or
plants that fill in bare space after a fire. Many
grasses fall into this category. In the Cabrillo
tidepools Ulva spp. (a.k.a. sea lettuce) is
considered weedy (but it's native). But the
term as used in biology can apply to any
organism, wanted or unwanted, native or nonnative. However, when we start talking about
invasive species (a.k.a. non-native, introduced, Figure 1: The flowers and succulent leaves of these Iceplants may
be pretty, but at Cabrillo, theses invasive species prevents other
exotic, alien) the negative connotation of the
native plants from growing.
unwanted creeps back into the meaning. We
definitely find invasive species undesirable. It
just so happens that many of them also share those characteristics of being fast growing and
quick to take over after a disturbance. Thus we often describe them as "weeds". Not scientific,
but we use it out of habit and convenience.
So, if an invasive plant adapts to an environment and thrives, is it a weed? Like beauty, it
depends on the eyes of the beholder.
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Is Iceplant with its’ beautiful flowers and succulent growth adapted to the sage scrub at Cabrillo?
Not really. It is adapted to a similar environment somewhere else. It is adapted to a
Mediterranean-like environment in South Africa where it originated. But of course, southern
California, another Mediterranean-like environment, is very similar and therefore Iceplant thrives
here too. It also thrives in Australia for the same reason. (If you are wondering where the
Mediterranean regions outside of Italy and Greece are, think of all the places good wine comes
from. Those places not coincidentally are all Mediterranean-like in climate.) What it means to be
adapted to a particular environment is something you could spend a whole semester on in a
college level seminar. One way to think of it, though, is that other organisms at Cabrillo have not
adapted to Iceplant. Predators that might eat it, diseases that might infect it, and other plants that
might compete with it are probably not found here. They are all in South Africa, where they all
had time to adapt to each other. It grows very well in the absence of those things. So it's the lack
of adaptation that may be the key to its success. That’s one hypothesis, anyway. In truth, what
makes one species a successful invader is a topic of great debate among scientists.
Why is Iceplant bad? Again, it is bad for Cabrillo for a subjective reason. The goals of
conservation biology are always subjective; we simply strive to use objective science to obtain
them. We wish to maintain a natural environment. More specifically, the National Park Service
has policies (approved by Congress) that specifically state we will not tolerate invasive species
(NPS Management Policies 2006, Section 4.4.4). One reason for such a policy is that this agency
is charged with maintaining places within its borders in as natural a condition as possible (or in a
certain historical condition, such as a battlefield, which obviously is not natural. Certain parks
have very specific legislation that may be different from others.) Iceplant got to southern
California because humans helped it, either accidentally or on purpose. Ergo, not natural. In
addition, invasive species as a group have a tendency to cause a lot of damage, several billion
dollars a year in some cases. But there are many intrinsic damages that are not accounted for
monetarily. Only 1% of the coastal sage scrub environment which was once found in southern
California is remaining. Development has been the main culprit for the loss of coastal sage scrub.
Cabrillo is a portion of the 1%. But regardless, when you kill off 99% of something it's safe to
say the rest is highly threatened. All the species that inhabit it are too. We have already lost
several species of reptile (e.g. coastal horned lizard) at Cabrillo and there are some plants that are
threatened or endangered as well (e.g. sea dahlia, with its lovely yellow flower). The "weedy"
nature of many invasive species can take over an area and threaten the native species further. In
some cases the invasive species can be toxic in some way to other organisms, out-compete other
organisms, or simply be unpalatable to native consumers which in turn have trouble finding food.
A curious aspect of this problem in conservation biology is that it's all relative. If we were
standing in South Africa, there might be some species from southern California that is
threatening Iceplant and the other plants it lives with there.

1157

Figure 2: Biologist Keith Lombardo removes invasive ice plant, allowing the
threatened, native Sea Dahlia (yellow flowers) to grow.

The National Park
Service, along with most
conservation biologists,
finds value in preserving
the native environment
because it benefits
humans in some way.
The fact that Iceplant is
pretty doesn't really
matter to us. The fact
that this point of view is
harmful to Iceplant also
doesn't matter to us. It
is subjective to a human
standard and we are
perfectly willing to kill one thing in preservation of another (the philosophy of that behavior is
the subject of another college seminar). If our goal was to make the sage scrub as beautiful as
possible, or to make it as yellow as possible, we might try to do something different, and perhaps
promote Iceplant as much as we could. But those are not our goals. Preserving (or restoring) the
native organisms growing at Cabrillo for the education, inspiration and enjoyment of this and
future generations is our goal.
An astute reader might ask how we decide whether a species has been here long enough to no
longer be considered non-native (or invasive). After all, if we went back 10,000 years we would
find many species we consider to be native today completely absent. Native Americans moved
species around for their own benefit. Early European explorers moved species around for their
benefit and accidently. Modern humans move things around on purpose and accidently all the
time, and have been doing it for a couple centuries now. Where do we draw the line? Again, it’s
subjective. But we need to do it somehow. The National Park Service considers any species that
was present before the arrival of Juan Rodriquez Cabrillo in 1542 to be native, and any species
that got here with the help of people after JRC to be non-native. If a species is capable of moving
here on its own, with no help from people whatsoever, then we generally welcome it to the
neighborhood and watch with a curious and scientific eye whether it survives or not. If these
policies are debatable, they are also practical.
So . . . death to all weeds! That is our subjective goal, and it seems obtainable. Fortunately
Cabrillo is in relatively good shape. Most of the park is dominated by native plants. We have our
targets set primarily on a handful of species (e.g. Iceplant, Tocalote, Stinknet, some grasses . . .)
with the goal of eliminating them completely over the next few years. A lot of the effort is
simple good old fashioned elbow grease and persistent determination. We pull weeds for a few
hours every week and have good natured debates on our scientific objectivity at the same time.
And if you are eager or willing to help (or even just want to debate our definition of weeds), we
definitely like volunteers to join us. If you are so inclined please contact either biologist Keith
Lombardo (619-557-5450 x4582, keith_lombardo@nps.gov) or Volunteer Coordinator Debbie
Sherman (619-557-5450 x4590, deborah_sherman@nps.gov).
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A Brief Explanation of the Vegetation Map
The most critical data on these forms was the collection of a complete list of plant species and
their corresponding ground covers. The covers were recorded for each species as a relative
percentage of the entire surface area of the polygon. This means that the listed covers would add
up to a value close to 100% for stands completely covered with dense vegetation, but in the
typically sparser vegetation found in the sample area the total was frequently significantly less
than 100%. These cover values are the principal characteristic of the stand's vegetation used to
assign a vegetation type.
Vegetation types polygons were determined through field observations and intensive data
collection. An experienced vegetation field crew would determine the outer boundaries of a
homogeneous patch of vegetation. Then within that patch a complete list of species and their
corresponding percent of ground cover was recorded for each species as a relative percentage of
the entire surface area of the vegetation patch. This means that the listed covers would add up to
a value close to 100% for stands completely covered in vegetation. But it was more typical to
find areas far more sparse and most totals were less than 100%. These cover values for every
surveyed patch on the Point Loma peninsula were entered into a statistical program that lumps
similar data together. The result was a series of vegetation “alliances”, that is a group of species
often found together in similar settings. The alliances were typically named after the common
one or two dominant species that make up the group. For example, the Chamise-Mission
Manzanita alliance is dominated by these two species, Chamise (Adenostoma fasciculatum) and
Mission Manzanita (Xylococcus bicolor). But within each alliance there are many more species
that occur than just the primary named ones.
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Vegetation Alliances of Cabrillo NM
Legend
cabr_boundary

Cabrillo NM Vegetation types
Alliance Common Name
Beach MU
Black Sage Scrub
California Brittle Bush Scrub
California Desert-thorn Scrub
California Sagebrush - Black Sage Scrub
California Sagebrush - California Buckwheat Scrub
California Sagebrush Scrub
Chamise - Mission Manzanita
Chamise Coastal Mesa Chaparral
Clustered Tarplant Herbaceous
Coastal Bluff MU
Coyote Brush Scrub
Developed MU
Disturbed MU
Eucalyptus MU
Ice Plant Mats Semi-Natural Stands
Laurel Sumac Scrub
Lemonade Berry Scrub
Non-Native Acacia Coastal Scrub
Nuttall Scrub Oak Chaparral
Ornamentals MU
Peruvian Pepper-tree - Ngaio tree Semi-Natural Stands
Quailbush Scrub
Revegetated natives MU
Undifferentiated Conifer MU
Unknown (not field assessed) MU
Wart-stemmed Ceanothus Chaparral
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Cabrillo National Monument
Cabrillo National Monument Species List

National Park Service
U.S. Department of the Interior
Pacific West Region
1800 Cabrillo Memorial Rd.
San Diego, CA 92106

Species List of Native Plants in the Park
Sensitive
Status

ANGIOSPERMS: EUDICOTS
Amaranthacea
Atriplex glauca !
Atriplex coulteri !
Atriplex californica
Atriplex lentiformis
Atriplex watsonii
Atriplex leucophylla
Suaeda taxifolia !

WAXY SALTBUSH
COULTER'S SALTBUSH

1B 2-2-2

HOARY SALTBUSH, SHADSCALE
BIG SALTBUSH
WATSON'S SALTBUSH
BEACH SALTBUSH, SEASCALE
WOOLLY SEA-BLITE, CALIFORNIA SEA-BLITE

4 1-2-1

Anacardiaceae
Malosma laurina

LAUREL SUMAC

Apiaceae
Apiastrum angustifolium
Daucus pusillus
Lomatium lucidum

MOCK-PARSLEY
RATTLESNAKE WEED
SHINY LOMATIUM

Asteraceae
Amblyopappus pusillus
Artemisia californica
Baccharis pilularis
Baccharis sarothroides
Conyza canadensis
Conyza coulteri !
Corethrogyne filaginifolia var. filaginifolia
Deinandra fasciculata
Eriophyllum confertiflorum var. confertiflorum
Filago californica
Heterotheca grandiflora
Isocoma menziesii var. decumbens
Isocoma menziesii var. menziesii
Lasthenia coronaria
Perityle emoryi
Pseudognaphalium californicum
Pseudognaphalium stramineum
Pseudognaphalium biolettii
Rafinesquia californica
Stephanomeria diegensis
Viguiera laciniata !

PINEAPPLE WEED, DWARF COASTWEED
COASTAL SAGEBRUSH, CALIFORNIA SAGEBRUSH
CHAPARRAL BROOM, COYOTE BRUSH
BROOM BACCHARIS, DESERT BROOM
HORSEWEED
COULTER'S FLEABANE
COMMON SAND-ASTER, CALIFORNIA-ASTER

1B 3-2-2/3

FASCICLED TARWEED, CLUSTERED TARWEED
LONG-STEM GOLDEN-YARROW, WOOLLY SUNFLOWER
CALIFORNIA FILAGO, CALIFORNIA COTTONROSE
TELEGRAPH WEED
DECUMBENT GOLDENBUSH
SPREADING GOLDENBUSH
SOUTHERN GOLDFIELDS, CROWNED GOLDFIELDS
EMORY'S ROCK DAISY, EMORY'S ROCK LILY
CALIFORNIA EVERLASTING, CUDWEED
COTTON-BATTING PLANT, CUDWEED, EVERLASTING
BICOLOR CUDWEED, EVERLASTING
CALIFORNIA CHICORY
SAN DIEGO WREATH-PLANT
SAN DIEGO SUNFLOWER, SAN DIEGO COUNTY VIGUIERA

4 1-2-1

Boraginaceae
Cryptantha intermedia

NIEVITAS CRYPTANTHA

Brassicaceae
Descurainia pinnata ssp. menziesii

MENZIES'S TANSY-MUSTARD

Cactaceae
Cylindropunita californica var. californica
Cylindropunita prolifera
Opuntia littoralis

Capparaceae
Thursday, February 05, 2009
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* indicates non-native species; ! indicates cultivated species

SNAKE CHOLLA
COAST CHOLLA
COAST PRICKLY-PEAR

1B 3-3-2 FSC

Species List of Native Plants in the Park
Sensitive
Status

Capparaceae
Isomeris arborea

BLADDERPOD

Caryophyllace
Cardionema ramosissima
Silene antirrhina
Silene laciniata ssp. laciniata

TREAD LIGHTLY, SANDCARPET
SNAPDRAGON CATCHFLY
SOUTHERN PINK, CATCHFLY, CAMPION

Convolvulacea
Calystegia macrostegia ssp. tenuifolia

SAN DIEGO MORNING-GLORY

Crassulaceae
Crassula
Dudleya
Dudleya
Dudleya

connata
edulis
lanceolata
pulverulenta

PYGMYWEED
LADIES-FINGERS, FINGERTIPS
LANCE-LEAF DUDLEYA, LANCELEAF LIVEFOREVER
CHALK DUDLEYA, CHALK LIVEFOREVER

Cucurbitaceae
Marah macrocarpus var. macrocarpus

WILD-CUCUMBER, MANROOT

Ericaceae
Xylococcus bicolor

MISSION MANZANITA

Euphorbiaceae
Chamaesyce albomarginata
Chamaesyce polycarpa
Euphorbia misera

WHITE-MARGIN SANDMAT, RATTLESNAKE WEED
SMALL-SEED SANDMAT
CLIFF SPURGE

2 2-2-1

Fabaceae
Astragalus trichopodus var. lonchus
Lotus strigosus
Lotus scoparius var. scoparius

OCEAN LOCOWEED
STRIGOSE LOTUS, BISHOPS LOTUS
COAST DEERWEED

Heliotropaceae
Heliotropium curassavicum

SALT HELIOTROPE

Hydrophyllace
Eriodictyon crassifolium var. crassifolium
Eucrypta chrysanthemifolia var. chrysanthemifloia
Phacelia grandiflora

FELT-LEAF YERBA SANTA
COMMON EUCRYPTA
GIANT-FLOWER PHACELIA

Lamiaceae
Salvia mellifera

BLACK SAGE

Malvaceae
Malacothamnus fasciculatus

CHAPARRAL BUSHMALLOW

Nyctaginaceae
Mirabilis laevis var. crassifolia

COASTAL WISHBONE BUSH

Onagraceae
Camissonia californica
Camissonia cheiranthifolia ssp. suffruticosa
Camissonia robusta

FALSE-MUSTARD
BEACH EVENING-PRIMROSE
ROBUST SUN CUP

Orobanchacea
Castilleja foliolosa

WOOLLY INDIAN PAINTBRUSH

Phrymaceae
Mimulus aurantiacus var. puniceus

COAST MONKEY FLOWER

Plantaginaceae
Antirrhinum nuttallianum ssp. nuttallianum
Plantago erecta

NUTTALL'S SNAPDRAGON
DOT-SEED PLANTAIN

Polygonaceae
Chorizanthe fimbriata var. fimbriata

FRINGED SPINEFLOWER

Thursday, February 05, 2009
* indicates non-native species; ! indicates cultivated species
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Species List of Native Plants in the Park
Sensitive
Status

Polygonaceae
Chorizanthe procumbens
Eriogonum fasciculatum var. foliolosum
Lastarriaea coriacea
Pterostegia drymarioides

PROSTRATE SPINEFLOWER

4 1-2-2 CEQA?

INLAND CALIFORNIA BUCKWHEAT
LASTARRIAEA
GRANNY'S HAIRNET, WOODLAND PTEROSTEGIA

Portulacaceae
Calandrinia maritima

SEASIDE CALANDRINIA, SEA KISSES

4 1-2-1

Ranunculaceae
Clematis pauciflora

ROPEVINE CLEMATIS, ROPEVINE

Rhamnaceae
Ceanothus verrucosus
Rhamnus ilicifolia

WART-STEM-LILAC, WART-STEMMED CEANOTHUS

2 2-2-1 FSC

HOLLY-LEAF REDBERRY

Rosaceae
Adenostoma fasciculatum
Heteromeles arbutifolia

CHAMISE
TOYON, CHRISTMAS BERRY

Rubiaceae
Galium angustifolium ssp. angustifolium
Galium nuttallii ssp. nuttallii

NARROW-LEAVED BEDSTRAW
SAN DIEGO BEDSTRAW, CLEAVERS BEDSTRAW

Rutaceae
Cneoridium dumosum

COASTAL SPICE BUSH, BUSH-RUE

Simmondsiace
Simmondsia chinensis !

JOJOBA, GOAT-NUT, PIG-NUT

Solanaceae
Lycium californicum
Nicotiana clevelandii
Solanum parishii

CALIFORNIA DESERT THORN, BOX THORN
CLEVLAND'S TOBACCO
PARISH'S NIGHTSHADE

Urticaceae
Parietaria hespera var. californica

CALIFORNIA PELLITORY

ANGIOSPERMS: MONOCOTS
Agavaceae
Yucca schidigera

MOHAVE YUCCA

Cyperaceae
Cyperus eragrostis !

TALL FLATSEDGE, TALL FLATSEDGE

Liliaceae
Calochortus weedii var. weedii

WEED'S MARIPOSA LILY

Poaceae
Achnatherum coronatum
Bothriochloa barbinodis
Distichlis spicata
Hordeum intercedens
Leymus condensatus
Melica imperfecta
Muhlenbergia microsperma
Nassella lepida

GIANT STIPA, NEEDLEGRASS
CANE BLUESTEM
SALTGRASS
LITTLE BARLEY

3 ?-2-2

GIANT WILD-RYE
COAST RANGE MELIC, ONIONGRASS
LITTLE-SEED MUHLY
FOOTHILL NEEDLEGRASS

Themidaceae
Dichelostemma capitatum spp. capitatum

BLUE DICKS

CONIFERS
Pinaceae
Pinus torreyana !
Thursday, February 05, 2009
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* indicates non-native species; ! indicates cultivated species

TORREY PINE

1B 3-2-3 FSC

Species List of Native Plants in the Park
Sensitive
Status

LEPTOSPORANGIATE FERNS
Polypodiaceae
Polypodium californicum

CALIFORNIA POLYPODY

Thursday, February 05, 2009
* indicates non-native species; ! indicates cultivated species
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Mammals
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Marine Mammals
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Marine Mammals Of
Point Loma

Photographs From Marine Mammal Center, Sausalito, CA.
by Garth Graves
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Marine Mammals
You Could See
Photographs From American Cetacean Society and
Monterey Bay Aquarium

• Seals
• Harbor
• Sea Lions
• California
• Stellar (Northerly)
• Dolphins
• Common
• Bottle-Nose
• Pacific White-Sided
• Porpoise
• Dall's
• Gray Whales (Dec-Apr)
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Marine Mammals
You Might See
• Killer Whales
Small rogue pod in
in local So Ca

• Humpback Whales
Summer feed in Arctic
Winter in Hawaii, Mexico
and the Mariannas

• Fin, Sei, Blue, Minke, Brydes, Right, and Sperm Whales
• Sea Otters
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Marine Mammals
You Won’t See

•
•
•
•
•
•

Fur Seals
Beluga Whales
Elephant Seals
Walruses
Manatees
Polar Bears
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What's the difference ...
...between a Cetacean and a Pinniped?
- Cetacean (Whales, Dolphins, and Porpoises)
Sea creature
Blow holes
Fins are not used for walking
No external ears; ear canals thought to be non-functional
- Pinniped (Seals, Sea Lions, and Walruses)
Can breathe on land
Breathe through mouth and nose
Fins are modified more as "arms" or "legs"
Can hear through ears

...between Whales, Dolphins and Porpoises?
- All whales, dolphins and porpoises are really whales
- Most whales and all dolphins and porpoises are in the toothed
whale order
- Some whales have baleen instead of teeth
- Whales are generally longer than about 9 feet, dolphins and
porpoises are generally less than 9 feet
- Baleen whales are generally the largest of the Cetaceans
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...between Dolphins and Porpoises?
- NOAA says the differences between dolphins and porpoises
essentially comes down to their faces, fins, and figures
- Dolphins are lean, porpoises are portly
- Dolphins are more prevalent than porpoises
- Dolphins are more talkative than porpoises
- Dolphins make whistling sounds through their blowholes to
communicate with one another underwater. Scientists are pretty
sure that porpoises do not do this, and some think this may be due
to structural differences in the porpoise’s blowhole.
- Dolphins have cone-shaped teeth while porpoises have flat or
spade-shaped teeth.
- Dolphins usually have a pronounced “beak,” while porpoises
have a rounded head.
- Dolphins generally have a very curved or hooked dorsal fin,
while porpoises have a triangular dorsal fin.
- Porpoises are generally smaller than dolphins.
- Most porpoises are shy, live close to shore and are less likely to
ride alongside the bows of ships than dolphins.

Dolphin
Porpoise
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...between a Seal and a Sea Lion?
Seals
Bullet shaped
"Bumpy" way of moving on land
Furry, generally stubby front feet
Claw on each small toe
Vocalize via soft grunts
Better adapted to live in water than on land
Smaller and more aerodynamic
Hind flippers angle backward and don't rotate; not modified
for walking

-

- Sea Lions
Ear flaps
Skin-covered, elongated fore flippers
Noisy
Can rotate hind flippers forward and underneath big body
More social than seals
Better at terrestrial locomotion as fins are modified for
walking

Seal
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Sea lion

Whale Shapes and Sizes
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Whale Shapes and Sizes and Status
ENDANGERED 500 to 1,000
ENDANGERED 10 TO 14,000

totpto1,000

ENDANGERED 200K

200K

OFF ENDANGERED LIST 21,000
ENDANGERED

10,000 +
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RECOVERY ?

Behaviors Seen From Shore
- Seals and Sea Lions feeding in the surf
- Dolphins and Porpoises (inside or beyond the kelp)
leaping, spinning
- Gray Whales (beyond the kelp) spouting on their annual
migration (south: Dec-Jan; North: Feb-Apr)
Mother and Calf large and small blows nearly
simultaneous
Juveniles just hanging around
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Of What you Can See From Shore,
You Can't See Much of Them...

Orca with large dorsal fin

1177

Dolphin Spinning

Sea Lion catching rays

Gray Whale's Breathing Pattern...Two
or Three Blows, then Sounds

Gray Whale
Breeching

Sounding
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Spouting and
Sounding

Breaching
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200mm Shore View

Photos by Ronald J. Britton – fellow Geocacher
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Gray Whale Annual Migration
Rate of Travel
- at 4 MPH X 24 hours = 96 miles/day
- 6,000 mile migration = 62 days
- Divided by 7 days/week = 9 weeks
- Divided by 4 weeks/month = 2+ months
Calendar
- Calving females time departure for due date
- The Chechen Sea may ice over mid-October
- Mid-November she has traveled 2,880 miles
- Mid-December she has traveled 5,760 miles to
lagoons of coast of Mexico

1181

10,000 Mile Migration
OCTOBER - CALVING
FEMALES LEAVE
FIRST
LATE OCTOBER
CHECHEN SEA BEGINS
ICING OVER
MID-NOVEMBER
PREGNANT WHALE
PROGRESS

MID-DECEMBER
PASSES WEST COAST
OF CALIFORNIA

DECEMBER/MARCH
CALVING, NURTURING
IN BAJA LAGOONS
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SAN DIEGO BAY
(BAHIA SAN MIGUEL)

GUERRERO NEGRO
LAGUNA OJO DE LIEBRE
(SCAMMONS LAGOON)
BAHIA SAN IGNACIO
LAGUNA
MAGDALENA
FEW FOUND
INSIDE SEA
OF CORTEZ
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Protection
- California Gray Whale population under 2,000 twice in
last 150 years
- Whaling restricted in U.S. in 1937, in the world in 1947
- Marine Mammal Protection Act expands to other species
- Population estimated to be 20,000+
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Strandings
- Sea World has a viable marine mammal rescue program
for Southern California
- Up to 475 rescues annually
- Possible reasons for beaching:
Dehydration
Illness
Malnutrition
Injury
Separation
Exhaustion

DO NOT APPROACH
CALL A RANGER
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Vintage Photos from CNM Archives

Cabrillo National Monument
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Kaye London
Cabrillo National Monument
National Park Service
2012
(Modified by Beth Gramoy 2013)
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Eschrichtius robustus
• Taxonomy
• Distribution
• Description
• Feeding
• Migration
• Mating
• Conservation Issues
• Whale watching
• Threats
• A Year in the life
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Gray Whale Taxonomy
Scientific classification
Kingdom:

Animalia

Phylum:

Chordata

Class:

Mammalia

Order:

Cetacea

Suborder:

Mysticeti

Family:

Eschrichtiidae

Genus:

Eschrichtius

Species:

E. robustus
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2 populations of Gray Whales
*Eastern Pacific Gray Whale

*Western Pacific Gray Whale

 (California Gray Whale)

 (Korean Stock)

 Found along the west coast of

 Found along the east coast of

North America (Canada, United
States and Mexico)

Asia (Russia, South Korea,
Japan)

Note: A 3rd population existed in the North Atlantic
but became extinct in the 17th century
1190

Eastern
Pacific
Population
Extinct Atlantic
Population
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Korean Stock

Gray Whale Description
 Adults are 35-45 feet long & 30-40 tons
 Newborns are 10-15 feet long
 Life span: 20-40 years up to 60
 Reach sexual maturity in 8 years
 Cruising speed: 2-4 mph; top speed 11 mph
 Normally dive 120-220 feet and stay down 3-7 minutes
 Can dive 500 feet and stay down 20 minutes
 Grey coloration with white mottling
 Also have patches of barnacles and whale lice
1192

6 ft

1193

Barnacles

Whale Lice

A Gray Whale can have up to 400 pounds of barnacles and
whale lice
1194

Skin is dark gray
• Mottled with scars and patches of light-colored barnacles
• Each whale has own distinctive pattern

•
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No dorsal fin… DORSAL HUMP
they have crenulations (knuckles) along back
May have
between
6-12 of these
knuckles behind
the dorsal hump
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Gray whales have 2 blow holes

V-shaped spout
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Gray Whales are part of the Mysticete (or Baleen) Suborder of
Cetaceans

130-150 baleen plates on each
side of the upper jaw
Baleen is made out of keratin
1198

2-5 grooves under the throat to allow for expansion

1199

♫ ♪

♫

Sound or songs?
Gray Whales make a series of grunts, low rumbles,
and clicks to navigate and to communicate among
themselves
They don’t “sing” elaborate songs like the
Humpback Whales

1200

Feeding
 Gray Whales feed on amphipods
 Benthic organisms in the ocean
floor
 Feed in Arctic waters
 Gray whales eat about 150,000 kg (340,000 lb.) of food
during a 130 to 140 day feeding period--a daily average of
about 1,089 kg (2,400 lb.) . It is estimated to take 300 kg
(660 lb.) of food to fill a gray whale's stomach.
1201

Feeding behaviors:
Gray whales feed on benthic organisms in the Arctic
These are bottom-dwelling amphipods in the Bering and
Chukchi Seas
The whales will scoop up the sediment from the ocean floor
and filter out these amphipods and other organisms such
as polychaete worms
Gray whales also filter feed directly from the water column by
gulping seawater that contains a high amount of
euphausiids (krill)
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Feeding grounds
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Feed during the summer months when days are longer and
less ice
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Migration of the Eastern Pacific
Gray Whale
Summer

Winter

(June-October)

(December-March)

Summer feeding in Bering
and Chukchi Seas along
coast of Alaska and

Winter in warm water
lagoons in Baja California
Sur
Scammon’s Lagoon
San Ignacio Lagoon
Magdelena Bay
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Summer Feeding grounds

Travel at the rate of about
3-6 miles per hour or
89.5 miles/day (144km/day)
66 days for the 6,000 mile journey
12,000 mile journey round-trip.
Leave the summer feeding grounds
around October
Winter Breeding Grounds

Arrive in lagoons Dec.-Feb
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The lagoons in
Baja offer warm,
shallow water
Scammon’s Lagoon

San Ignacio Lagoon
Magdalena Bay
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Safety from
predators

Mating behaviors
 Mating occurs in the winter in the lagoons of Baja or along
the southern migration.
 Become sexually mature around 5-11 years of age

(when they become 36-39ft in length)
 Gestation is 12-13 months which corresponds nicely with
the timing of their migration.
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Young Gray whales are 1100-1500 pounds when born

The young whales nurse on 53% fat content milk
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Nurse for 7-8 months then weaned at the summer
feeding grounds

Conservation Issues
 Gray whales were over-hunted to near extinction
 1946, the IWC (International Whaling Commission)
provided protection by requiring an international
moratorium on commercial hunting of Gray Whales
 There are still some aboriginal groups who can still
kill Gray.
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Removed from the
Endangered Species
List on 16 June 1994
Recent population
estimates show the
numbers to be back to
a healthy number
(around 23,000)
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What to Watch for
 Blows
 When the whales are
migrating, they will swim
at a predictable path. You
can predict when and
where the whale will
surface by counting the
blows and watching for the
fluke
 Fluke prints
1212

Flukes indicate a deeper dive with a longer time interval
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Modern threats to E. robustus
 Ship strikes
Large ships, whale watching vessels,
other small to medium-sized craft
can also change migration path

 Orcas & large sharks
Killer whales try to drown a Gray by
biting its tail and flukes and holding
it under water

 Fishing gear
Nets, lines, traps

 Contaminants
PCBs, heavy metals

 Climate change????
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Off the coast of Humboldt - 16 April 2008
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Emaciated, entangled Gray Whale
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Healthy Gray Whale
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The emaciated Gray Whale

The buoys were traced back to a crab pot off the Alaska Coast
(about 2,000 miles away)
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A Gray Whale’s Year
Winter
Grays mate and give birth in the
warm, shallow lagoons of Baja
California from January through
March.
A cow mates one year, then
returns the next to give birth

Spring
In late February, grays begin
swimming north
Cows with calves are the last
to leave the lagoons,
remaining until March or
April
They stay close to shore and
sometimes can be seen from
the Kelp Forest Overlook
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Summer
In the waters off Alaska and
Siberia
The Arctic Seas produce tons
of amphipods
Builds up blubber that serves
as insulation and a food
reserve
Begin southern migration in
late September

Fall
Arrive along the Oregon and
northern California coasts in
late November and early
December
Most pass by San Diego in
late December, January,
February making for great
whale watching along the
San Diego coast on whale
watching boats

Except for an occasional meal,
they won’t eat again until they
return the following summer
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Two other interesting marine
mammals seen at Cabrillo
National Monument
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Fin Whale

Fin whale (Balaenoptera physalus)
that washed up 19 November 2011 near
Cabrillo National Monument.
Rack of baleen near the whale.
The necropsy showed it was a
pregnant female that died due to a
ship strike (broken vetrebral column)
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Sea Otter

Enhydra lutris
Sea otters have 850,000 to one million
hairs per square inch which is the
thickest fur of any mammal
Height: Length California sea
otters: 4 feet; northern sea otters
are slightly larger
Weight: 45 lbs (females); 65 lbs
(males). Northern sea otters can
reach up to 100 pounds.
Lifespan: 10-15 years (males); 1520 years (females)
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Currently, the California
population numbers
around 2,800 and is found
from Half Moon Bay to
Morro Bay.

Sea otters mainly eat
urchins, abalone, mussels,
clams, crabs, snails and
about 40 other marine
species. Sea otters eat
approximately 25% of their
weight in food each day!
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Endangered with IUCN
(International)
Threatened with USFWS
(Federal)
Threatened with CDFG (State)
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Happy Whale Watching!!!!
And Otter Watching!!!!!!!!
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Gray Whale Migration - Witness the Annual Winter Journey
Each winter, the Pacific gray whales pass by the western overlooks of Cabrillo National
Monument. After spending the summer feeding in the food-rich waters of the Arctic, the whales
swim south along the coast to the bays of Baja California, where they mate and nurse their
young. Along the way, they pass Point Loma and Cabrillo National Monument, where you can
witness their annual winter journey.
Interesting Whale Facts
Adult Pacific gray whales are 30 to 50 feet long and weigh from 20 to 40 tons.
Baby gray whales average 15 feet in length and weigh about a ton.
A mother gray whale's milk is more than 50% fat.
Gray whales live 20 to 40 years on average, and some live 60 years. They reach sexual maturity
at eight years.
Gray whales make a series of grunts, clicks and low rumbles to navigate and communicate
among themselves. They don’t ‘sing’ elaborate songs like humpback whales.
Instead of teeth, gray whales have long sheets of baleen (made of the same material as your
fingernails) hanging from the roofs of their mouths. They use these comb-like sheets to filter
food from the water.
Gray whales eat tiny animals called amphipods. Millions of amphipods live in the muddy Arctic
seafloor. Lying on its side, a gray whale slurps up mouthfuls of mud and water, then filters out
the amphipods through its baleen.
A gray whale’s skin is dark gray. But it is mottled with scars and patches of light-colored
barnacles growing on its back. Each whale has its own distinctive pattern of barnacles and scars,
and scientists use these patterns to identify individual whales.
Gray whales have six to 12 knobs, or bumps, along the tops of their tail ridges instead of a fin
like some other whales.
Killer whales, large sharks and people are the gray whales only known predators.
Gray whales were nearly hunted to extinction in the 19th century.
Gray whales have been protected from exploitation by the International Whaling Commission
since 1946. As a result, current populations are considered close to their pre-exploitation
numbers.
A Gray Whale’s Year
When gray whales appear off our coast in December, they are nearing the end of a long journey
from Arctic waters to the lagoons of Baja California. It’s one leg of a round-trip migration of
nearly 12, 000 miles—the longest of any mammal:
Summer: Gray whales summer in the waters off Alaska and Siberia. The Arctic seas produce
tons of amphipods that are the staple of a gray whale’s diet. Feasting on this bounty, the whales
build up a layer of blubber that serves as insulation and as a food reserve. In late September,
grays begin the southern migration. Except for an occasional meal along the way, they won’t eat
again until they return the following summer.
Fall: Migrating whales arrive along the Oregon and northern California coasts in late November
and early December. Most pass San Diego in late December, January and February.
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Winter: Grays mate and give birth in the warm, shallow lagoons of Baja California from January
through March. A cow mates one year, then returns to give birth the next.
Spring: In late February, some grays begin swimming north. Cows with calves are the last to
leave the lagoons, remaining until March or April.
When To See Whales
Mid-January is the peak time for migration, but whales are visible from mid- to late December
through March. The heights around the park's Kelp Forest Overlook and Old Point Loma
Lighthouse offer the best viewing. Bring binoculars if you have them: binoculars make viewing
much easier and more enjoyable. A limited number of binoculars are available with a picture ID
at the Visitor Center during whale season; ask for them at the information desk.

Kelp Forest (Whale Watch) Overlook
As the whales swim 24 hours a day, it’s possible to see them at any time during daylight hours.
Park staff will gladly help you spot a whale. Check at the Visitor Center for information about
ranger talks and whale watching.
Where to Look
Look west from the park overlooks, toward the ocean. The whales are migrating from the Arctic
to the warm bays of Baja California and mainland Mexico, so they will be moving from the north
(right), to the south (left) as you look from the park. Expect them to be moving at a steady speed
of four or five knots, or about five miles per hour. Although some swim close to shore, most
whales swim in an area that extends from the kelp beds (about three quarters of a mile out) to the
horizon. Later, in the spring, gray whales will migrate north again, but they are generally too far
out in the ocean to see from the park, even with binoculars.
What to Look For
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The Blow or Spout
When warm, moist air exhaled from the whales’ lungs meets cool air at the ocean surface, it
creates a bushy column we call a blow, or spout. A gray whale's blow is up to 15 feet high, and
each blow is visible for about five seconds. Anticipate that the whale will dive for three to six
minutes, then surface for three to five blows in a row, 30 to 50 seconds apart, before diving deep
for three to six minutes again.
The Flukes (Tail)
Before making a long, deep dive, a gray whale often displays its 12-foot wide fan-shaped flukes,
or tail. The weight of the tail above the whale's body helps the whale to dive deep. The flukes
have no bones and connect to the body and tail muscles by banks of tendons. The gray whale
normally swims about five miles per hour, about the speed of a child on a bicycle.
The Knuckled Back and Footprint
If the lighting is right, and if the whale is close enough, it is possible to see the back of a gray
whale during and after the blow. It is shiny and black or gray, with a knuckled ridge along the
spine. After the whale submerges you may note an elongated, smooth oval of calm water, known
as a footprint, where the whale has been.
Breach and Splash
Gray whales occasionally hurl themselves out of the water and plunge back in with a tremendous
splash. This is called breaching. Scientists do not know why gray whales do this, but it is a very
exciting sight to see. Sometimes other whales in the area will copy this behavior, so keep your
eyes open.
Once You Have Spotted a Whale...
Remember that they are migrating south, which is to your left as you look west out over the
ocean from Cabrillo National Monument. Once you have spotted a whale, you can expect that it
will surface again to the south. After watching an individual gray whale for a while, you will be
able to anticipate its unique rhythm of breaths and dives, and where it will surface next.
CNM hosts a Whale Watch Weekend and Intertidal Festival every year during late January or
early February. The festival includes lectures, exhibits, presentations, demonstrations, kids’
activities, films and more. Rangers and VIPs are on hand to assist visitors in spotting whales (and
giving out stickers), and doing walks and talks in the tidepools. Check the event calendar for
dates and times, and sign up to volunteer!
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How does taxonomy relate to marine mammals?
http://www.afsc.noaa.gov/nmml/education/taxonomy.php

Marine mammals are animals that are warm-blooded with back bones that live in
water. This information can also be discovered by looking at marine mammal taxonomic
classifications. These classifications allow people to better understand how marine
mammals are related to other animals. The chart below is a sample taxonomic chart for
blue whales.

Classification
Kingdom

Blue Whale
Example
Animalia

Phylum

Chordata

Class

Mammalia

Order

Cetacea

[Suborder]

Mysticeti

Family

Balaenopteridae

Genus

Balaenoptera

Species

musculus

Explanation
Whales belong to the kingdom Animalia because
whales have many cells, ingest food, and are
formed from a "blastula" (from a fertilized egg).
An animal from the phylum Chordata has a
spinal cord and gill pouches.
Whales and other mammals are warm blooded,
have glands to provide milk for their off-spring,
and have a four-chambered heart.
Cetaceans are mammals that live completely in
the water.
Whales that belong to the suborder
Mysticeti have baleen plates (big filters in their
mouths) rather than teeth.
Also called rorqual whales. They have pleats
around their throat that allow them to hold lots of
water (which contains their food).
A genus is a group of species that are more
closely related to one another than any group in
the family. Balaenoptera refers to the genus.
A species is a grouping of individuals that
interbreed successfully. The blue whale species
name is musculus.

This portion of the NMML website is intended for a student audience and their educators.
Information within the education website should not be cited in scientific journals or
publications.
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Marine Mammal Classification as of 6/2013
Kingdom

Animalia (Animals)

Phylum

Chordata (Animals with notochords)

Subphylum

Vertebrata (Vertebrates)

Class

Mammalia (Mammals)

Order**
Suborder

Family

Cetacea (Whales, Dolphins, Porpoises)

Pinnipedia

Sirenia

Marine Fissipeds

Mysticeti (Baleen)

Odontoceti (Toothed)

(none)

(none)

(none)

Balsenopteridae
(Rorquals incl Humpback,
Blue, Fin, Minke, Sei,
Brydes)

Physeteridae (Sperm
Whales)

Phocidae (Seals)

Dugongidae (Dugongs)

Mustelidae (Sea Otters)

Balaenidae (Right &
Bowhead Whales)

Ziphiidae (Beaked
Whales)

Otariidae (Sea Lions)

Trichechidae (Manatees)

Ursidae (Polar Bears)

Eschrichtiidae (Gray
Whales)

Neobalaenidae (Pygmy
Right Whales)

Delphinidae (Pilot
Odobenidae (Walrusus)
Whales & Marine
Dolphins incl Killer
Whales, Common,
Bottlenose, White-sided
& Risso Dolphins)
Platanistidae
(Freshwater Dolphins)
Phocoenidae (Porpoises
incl Dall's)
Monodontidae (Belugas
& Narwhals)

** Some sources group Pinnipedia with Marine Fissipeds and some label the group Carnivora. There is also disagreement with the number of
Families and Species under the Order Cetacea. "disagreement occurs at many points below the ordinal level. Although there is no doubt that
any recent cetacean is either toothed (suborder Odontoceti) or baleen (suborder Mysteciti), the realtionships of many genera are in doubt…It
must be borne in mind that all classifications are, to an extent, artificial. Over time one species merges with another, and some classification
issues actually get more complex as the fossil record improves."
http://www.britannica.com/EBchecked/topic/103892/cetacean/51606/Classification
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Are You As Smart As A Fifth Grader?
American Cetacean Society
Cetacean Curriculum
This 46-page teaching guide is a fun and exciting tool for educators interested in
introducing their students to whales, dolphins, and porpoises. The curriculum uses a
multi-disciplinary approach to learning about cetaceans, and encourages inquiry through
hands-on activities and engaging different learning styles. Intended as a dynamic portal
leading to more in-depth engagement into the world of cetaceans and their habitats, the
curriculum covers topics ranging from cetacean anatomy and evolutionary adaptations to
life in aquatic environments to habitat health and how to draw whales, dolphins, and
porpoises.
Best suited for grades K-5, this eclectic and experiential curriculum is available at no-cost
and has been used by over two million teachers, students, and parents worldwide.
You can get the teaching guide from the following link:
Download Your Free Cetacean Curriculum today! (PDF)
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Land Mammals
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Terrestrial mammals of Cabrillo National Monument
Medium-Sized Mammals: Typically the most activity occurs at night (with the exception of
Audubon’s cottontail), which is why most of the following images are captured by motiontriggered cameras.
Grey Fox (NPS photo):

The gray fox (Urocyon cinereoargenteus californicus) is a small, omnivorous canid that feeds
mostly on cottontail rabbits as well as birds and berries. Gray foxes have short legs compared to
other foxes, which make them more adept at climbing trees.
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Coyote:

Once a common sighting in the Point Loma peninsula, the coyote (Canis latrans) has been
absent for the last decade at Cabrillo National Monument. Similar to a German shepherd in
looks, though much smaller, the coyote will feed on rabbits, small mammals, birds, and reptiles –
it will eat just about anything it can catch. Coyotes do very well near humans, scavenging
landfills and garbage cans for morsels.
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Common Raccoon (NPS photo):

Raccoons (Procyon lotor psora) are abundant at Cabrillo National Monument. Like coyotes,
raccoons are very opportunistic scavengers, and will eat almost anything – their diet is made up
of invertebrates, plant materials, and small vertebrates like lizards and mice. Raccoons at
Cabrillo National Monument also forage in the tidepools for marine invertebrates.
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Virginia Opossum (NPS photo): Non-native!

The Virginia opossum (Diadelphis virginianus) is the only marsupial in North America north of
Mexico. About as big as a housecat, this species is also opportunistic, successfully living in
urban environments by rummaging through trash cans. The opossum is not native to the Western
United States, and it is thought that they were introduced during the Great Depression, possibly
as a source of food.
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Striped Skunk (NPS photo):

The striped skunk (Mephitis mephitis holzneri), an extremely recognizable character by sight and
smell, is a common inhabitant of Cabrillo National Monument. Males will have a “harem” of
females during mating season, and will defend them from other males that approach. This skunk
species primarily feeds on insects, but will also eat lizards, mice, and bird eggs when readily
available. Skunks do not have many predators, as their defense is an excellent repellent.
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Feral Cat (NPS photo): Non-native!

It is not known how cats were introduced to Cabrillo. Whether these are free-roaming cats that
have large territories, or completely feral, one thing we know: they are destructive to the natural
environment and the animals that struggle to live in it. Cats can introduce diseases that our
wildlife populations are unable to handle. Cats are known predators, and in addition to killing for
food, cats will kill animals for the “sport” of it. This unfortunately includes native lizards, small
mammals, and birds. Please think twice before letting your cat outside, let alone releasing it into
the wild. Many cats that are released into the wild don’t do so well – they can get in fights with
other native mammals, such as raccoons, or they could be bitten by a rattlesnake. There are many
rescue groups that will find a cat a good home and give it the loving care it needs.
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Small Mammals:
Audubon’s Cottontail (photo Warren Tam VIP):

Part of the lagomorph order that includes rabbits, hares, and pikas. A small rabbit with a short,
white tail, the Audubon’s cottontail (Sylvilagus audubonii) is a favorite food item for every large
predator. At Cabrillo, the cottontail’s predators include snakes, foxes, and raptors.
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Crawford’s Grey Shrew (photo Warren Tam VIP):

The shrew is actually an insectivore, not a rodent – so it is not at all related to a mouse. Actually,
shrews are more closely related to hedgehogs than they are mice. You may have heard that some
species of shrews are venomous. This particular species is not. They spend much of their time
underground or hunting at night, and they have poor vision, so shrews have an excellent sense of
smell, and like bats, can echolocate to get around and find prey.
This species is one of the smallest desert mammals, at birth being about the same size as a
honeybee. A baby will reach adult size after about four weeks, when it will be about 2 inches
long – which includes its tail.
These critters are extremely voracious eaters, needing to consume about 75% of their body
weight every day due to their high metabolism. They will eat a variety of invertebrates, lizards,
and small mice.
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Rodents: The rodent family, which includes many species from rats and mice to porcupines, is
generally characterized as having upper and lower incisors that grow continuously and usually
have a yellow to orange enamel. The name rodent comes from the Latin word “rodere,” which
means “to gnaw.” Many of the mice species are tough to differentiate until they are “in hand”
and measured, which is why some of the animals are pictured being handled by experienced
biologists.
California Ground Squirrel (photo Patricia Simpson VIP):

The most commonly seen terrestrial mammal at Cabrillo National Monument, the California
ground squirrel has a grey-brown pelage with a long, fluffy tail. Interestingly, this squirrel has
co-evolved with rattlesnakes, exhibiting behaviors such as tail flagging. Squirrels that flag their
tail while in proximity of a rattlesnake are much less likely to be attacked than those that do not.
Tail flagging lets the rattlesnake know that their presence is known, and also alarms other
squirrels in the area. Squirrels have also been observed chewing rattlesnake skin sheds,
presumably to camouflage their scent to their predators. For more information about this
research, check out the work by Rulon Clark of SDSU:
http://www.bio.sdsu.edu/pub/clark/Site_3/Project_Homepage.html
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Bryant’s Woodrat (photo Patricia Simpson VIP):

Also known as the San Diego desert woodrat (Neotoma bryanti), this packrat makes a very large
mound-shaped nest called a “midden” in vegetation, preferably in agave or cactus stands. These
large woodrats are solitary and extremely defensive of their nests and of water sources –
including succulent plants like Shaw’s agave, found at Cabrillo National Monument.
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San Diego Pocket Mouse (photo Don Endicott VIP):

The San Diego pocket mouse (Chaetodipus fallax) is closely related to the kangaroo rat – and
like the kangaroo rat, can utilize its large hind feet and long tail to burst into a fast gallop to get
away from predators. They are “granivores,” and will forage mainly on seeds from plants.
California Vole (NPS photo):

The California vole (Microtus californicus) is characterized by its relatively dark fur and small
ears. Their diet is made up of plant material and they tend to favor non-native plants such as wild
oats and brome grass (both found at Cabrillo National Monument). Though they are seen as an
agricultural pest, they are very beneficial to their environment – like other rodents, the vole’s
burrowing habits help aerate soils.
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House Mouse (NPS photo): Non-native!

The house mouse (Mus musculus) is named because of its preference for living in association
with humans. It is an introduced species originating from Asia. This species is the most common
animal used in scientific research.
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California Mouse (photo Melissa Stepek SDNHM):

The California mouse (Peromyscus californicus) is a large mouse that has a very long tail and
very large ears. In contrast to most rodent species, the California mouse is generally
monogamous.
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Northern Baja Deer Mouse (photo Patricia Simpson VIP):

Formerly known as the cactus mouse, the Northern Baja deer mouse (Peromyscus fraterculus) is
a small mouse species native to Southern California and the Baja peninsula. This species is very
common at Cabrillo National Monument.

Deer Mouse (photo Warren Tam VIP):

The deer mouse (Peromyscus maniculatus) is a species that can carry hantavirus. This species is
characterized by its large beady eyes and white feet. Diet includes invertebrates, seeds, fruits,
and sometimes fungi. They will typically breed when food is plentiful, rather than in a specific
season.
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Western Harvest Mouse (photo Warren Tam VIP):

The western harvest mouse (Reithrodontomys megalotis) is a small mouse native to the western
United States, Mexico and British Columbia. Its diet consists of seeds that are stored
underground, and insects such as grasshoppers and caterpillars. This is a very common mouse
species at Cabrillo National Monument.
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Botta’s Pocket Gopher (photo Warren Tam VIP):

During monthly herpetofauna surveys in March 2017, CABR biologists and wildlife VIPs
discovered a cute little furry critter hiding in a cup in a pitfall bucket (a 5-gallon bucket situated
in the ground). This was something they had never seen before, and it turns out, had never been
caught in the 20+ years of monitoring. Though it is not on the park’s official species list, there
are records for the Botta’s pocket gopher (Thomomys bottae) in the San Diego Natural History
Museum, where it had been historically observed and recorded on adjacent Navy land in Point
Loma.
Why haven’t we seen the Botta’s pocket gopher before? It could be due to the massive rains San
Diego has been having this winter, increasing food supplies and thus activity for a variety of
wildlife. This particular species is also difficult to capture in pitfall traps because it spends a lot
of its life underground.
Botta’s pocket gophers feed strictly on plants, including shoots and grasses, and even bulbs,
roots and tubers. Though viewed as a pest in many households, pocket gophers are beneficial to
the environment because they can aerate soils up to a depth of almost a foot. They can be found
in a variety of soils, including very hard packed clays. Unlike many other types of gophers, these
particular gophers can dig with their teeth, which don’t wear down as quickly as claws can.
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Bats:
Biologists with CNM and the San Diego Natural History Museum teamed up to monitor and
inventory bat species beginning in 2015; specifically setting up a protocol to record echolocation
calls on a seasonal basis as well as looking for any signs of the Mexican long-tongued bat
(Choeronycteris mexicana), which is a suspected pollinator of the Shaw’s agave (Agave shawii),
a rare plant of management concern.
Bat echolocation calls are recorded on a small device called an Anabat. This device records any
ultrasonic call inaudible to the human ear, and saves it into graphical form (Fig 1). Bat species
have unique call frequencies and shapes that an experienced bat biologist can then interpret and
determine species.
Initial results show that more than triple the amount of calls recorded were in the fall compared
to any other season, which may mean that bats are using the peninsula as a migratory stopover in
the fall. Although the Mexican long-tongued bat was not detected during these surveys, the first
detection of the Yuma myotis (Myotis yumanensis) was recorded, along with nine other species
already known to use the peninsula.

Figure 1. Example sonogram of a Mexican free-tailed bat (Tadarida brasiliensis) call. Calls
that are slanted are “search phase” calls; more vertical and closer together indicate a
“terminal buzz,” signifying that this bat is in pursuit of an insect or in close proximity to
some sort of obstacle it needs to navigate. Note that the duration of this particular
sonogram is less than one second!
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California Myotis (photo Drew Stokes SDNHM):

A very small bat that weighs 3.5 to 5.5 grams, the California myotis (Myotis californicus) can fit
in the palm of your hand. It can be found all the way from British Columbia to Guatemala. These
bats are most active at sunset when they search for insects near watering areas. This species is
common to the San Diego area.
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Western Mastiff Bat (NPS photo):

The Western mastiff bat (Eumops perotis) is not only the largest bat in San Diego but in all of
North America, with a wingspan of almost 2 feet. Contrary to most other bat species, this bat’s
call is at a low enough frequency that it can be heard by the human ear. Mastiff bats enjoy eating
insects, especially moths, which make up around 80% of their diet.
Pocketed Free-tailed Bat (NPS photo):

Named for a small fold, or “pocket” in the wing membrane, the pocketed free-tailed bat
(Nyctinomops femorosaccus) is a regular visitor to Cabrillo National Monument.
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Big Free-tailed Bat (NPS photo):

The big free-tailed bat (Nyctinomops macrotus) is a migratory species that comes through
Cabrillo National Monument during the fall and spring. Their range extends from South America
to Canada.
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Mexican Free-tailed Bat (photo USFWS):

The Mexican free-tailed bat (Tadarida brasiliensis) is the most common species of bat that visits
Cabrillo. Around 20 million of these bats emerge from Bracken cave in central Texas where they
can show up on a Doppler radar. This bat flies higher than other bats, reaching altitudes of 3300
meters.
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Big Brown Bat (photo USGS):

The big brown bat (Eptesicus fuscus) ranges from Alaska to South America. This bat has adapted
well to a changing habitat, often roosting in man-made structures.
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Western Red Bat:

The Western red bat (Lasiurus blossevillii), named for its distinct reddish coloration, is a solitary
species – they do not roost in large groups. Instead, individuals prefer to roost in trees on their
own. They will, however, migrate and forage together.
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Hoary Bat (photo Paul Cryan USGS):

This species is named “hoary” bat (Lasiurus cinereus) because of the white tips to the hairs on its
body. This species particularly likes to hunt for moths.
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Yellow Bat (photo Drew Stokes SDNHM):

This species, named for the color of its fur, can be found in the southwestern United States and in
Mexico. Yellow bats (Lasiurus xanthinus) prefer to roost in dead palm fronds.
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Western Pipistrelle/Canyon Bat (photo USGS):

Lovingly referred to as “pips” by folks in the bat community, the canyon bat (Parastrellus
Hesperus) is the smallest bat species in North America, weighing in at 3-5 grams.
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Yuma Myotis:

The Yuma myotis (Myotis yumanensis) is a bat species that is especially dependent on water
sources. A keen eye might see these bats foraging over open water. These guys are not picky
eaters, and will eat just about any insect that happens to be around.
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Species List for Animals at Cabrillo National Monument 2012
Category
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
Mammal
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Order
Carnivora
Carnivora
Carnivora
Carnivora
Carnivora
Carnivora
Cetacea
Chiroptera
Chiroptera
Chiroptera
Chiroptera
Chiroptera
Chiroptera
Chiroptera
Chiroptera
Chiroptera
Chiroptera
Didelphimorphia
Lagomorpha
Rodentia
Rodentia
Rodentia
Rodentia
Rodentia
Rodentia
Rodentia
Rodentia
Rodentia
Rodentia
Soricomorpha

Family
Canidae
Canidae
Mephitidae
Otariidae
Phocidae
Procyonidae
Eschrichtiidae
Molossidae
Molossidae
Molossidae
Molossidae
Vespertilionidae
Vespertilionidae
Vespertilionidae
Vespertilionidae
Vespertilionidae
Vespertilionidae
Didelphidae
Leporidae
Heteromyidae
Muridae
Muridae
Muridae
Muridae
Muridae
Muridae
Muridae
Muridae
Sciuridae
Soricidae

Scientific Name
Canis latrans
Urocyon cinereoargenteus
Mephitis mephitis
Zalophus californianus
Phoca vitulina
Procyon lotor
Eschrichtius robustus
Eumops perotis
Nyctinomops femorosaccus
Nyctinomops macrotis
Tadarida brasiliensis
Eptesicus fuscus
Lasiurus blossevillii
Lasiurus cinereus
Lasiurus xanthinus
Myotis californicus
Pipistrellus hesperus
Didelphis virginiana
Sylvilagus audubonii
Chaetodipus fallax
Microtus californicus sanctidiegi
Mus musculus
Neotoma fuscipes
Neotoma lepida intermedia
Peromyscus californicus
Peromyscus eremicus
Peromyscus maniculatus
Reithrodontomys megalotis
Spermophilus beecheyi
Notiosorex crawfordi

ional Monument 2012
Common Name
Coyote
Gray Fox
Striped Skunk
California Sea Lion
Harbor Seal
Raccoon
Gray Whale
Western Mastiff Bat
Pocketed Free-tailed Bat
Big Free-tailed Bat
Mexican Free-tailed Bat
Big Brown Bat
Western Red Bat
Hoary Bat
Yellow Bat
California Myotis
Western Pipistrelle
Virginia Opossum
Desert Cottontail
San Diego Pocket Mouse
California Vole
House Mouse
Dusky-footed Woodrat
San Diego Desert Woodrat
California Mouse
Cactus Mouse
Deer Mouse
Western Harvest Mouse
California Ground Squirrel
Desert Shrew

Abundance
Common
Rare
Unknown
Uncommon
Rare
Abundant
Uncommon
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Uncommon
Abundant
Uncommon
Rare
Occasional
Unknown
Unknown
Common
Unknown
Unknown
Abundant
Abundant
Abundant

Nativity
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Non-Native
Native
Native
Native
Non-Native
Native
Native
Native
Native
Native
Native
Native
Native
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Reptiles and Amphibians

1267

Reptiles &
Amphibians Found
at Cabrillo
National
Monument

1268

Reptiles
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Elgaria multicarinata webbii
San Diego Alligator Lizard

Anniella pulchra
California Legless Lizard
1270

Diadophis punctatus similis
San Diego Ringneck Snake

Hypsiglena torquata
Night Snake
1271

Lampropeltis getula californiae
California King Snake

Masticophis lateralis lateralis
Chaparral Whipsnake, Striped Racer
1272

Pituophis melanoleucus annectens
San Diego Gopher Snake

Sceloporus occidentalis
Western Fence Lizard
1273

Uta stansburiana
Side-blotched Lizard

Cnemidophorus hyperythrus
Orange-throated Whiptail
1274

Crotalus viridis helleri
Southern Pacific Rattlesnake

1275

Amphibians
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Batrachoseps major
Pacific Slender Salamander

1277

Herpetofauna and Terrestrial
Invertebrates at
Cabrillo National Monument
By Carlton Rochester
and
Stephanie Glenn

O B4_herps_05.02.07.ppt

1278

San Diego Gopher
Snake
(Pituophis catenifer)

*Currently found at Cabrillo
1279
O B4_herps_05.02.07.ppt

*Extirpated from
Cabrillo

California Glossy
Snake
(Arizona elegans)
O B4_herps_05.02.07.ppt
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Coastal Rosy Boa
(Charina trivirgata)

*Introduced to Cabrillo
1281
O B4_herps_05.02.07.ppt

Currently found at Cabrillo

California King
Snake

California Striped racer

Southern Pacific Rattlesnake
O B4_herps_05.02.07.ppt
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Infrequently
found at
Cabrillo

San Diego Ring-necked Snake
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O B4_herps_05.02.07.ppt

Desert Nightsnake

Side-blotched lizard
(Uta stansburiana)

*Currently found at Cabrillo
O B4_herps_05.02.07.ppt
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Western Fence Lizard
(Sceloporus occidentalis)

*Currently found at
Cabrillo
1285
O B4_herps_05.02.07.ppt

Found at
Cabrillo

Orange-throated
Whiptail

O B4_herps_05.02.07.ppt

Southern Alligator
Lizard
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Infrequently
found at
Cabrillo

California Legless Lizard
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O B4_herps_05.02.07.ppt

Garden Slender
Salamander

Coast Horned
Lizard

Extirpated from Cabrillo

Coronado
Skink
O B4_herps_05.02.07.ppt
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Millipede
Order Diplopoda
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O B4_herps_05.02.07.ppt

O B4_herps_05.02.07.ppt
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Helpful Websites
http://www.werc.usgs.gov/Project.aspx?ProjectID=75
http://www.californiaherps.com/
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Cabrillo

National Park Service
U.S. Department of the Interior

Lizards

Cabrillo National Monument

Reptiles and Amphibians
Cold-blooded, not cold-hearted.
The Coastal Sage Scrub environment at Cabrillo National
Monument supports a diverse community of mammals, birds,
amphibians and reptiles. This handout will serve to provide you
with important and interesting information about the snakes, lizards
and amphibians found within this ecosystem.

Lizards have an amazing built in defense mechanism that allows them
to drop their tail if they are threatened by a predator. If a lizard drops its
tail it will grow back, but it requires a lot of energy to do so. The tail that
regenerates will not look the same, it will be reconstructed only as
cartlidge, the bone does not regenerate .

The origin of reptiles on our earth began aproximatly 300 million
years ago. Modern reptiles inhabit every continent and there are
8,000 species worldwide. The scientists that study reptiles and
amphibians are called herpetologists. Herpetologists work all
around the world.

Snakes eat a variety of small mammals, lizards, insects, bird eggs, and
kingsnakes will even eat rattlesnakes. Lizards also have a wide variety
of meal preferences they like to dine on insects, bird eggs, spiders, the
alligator lizard will even eat other lizards.

Lizards and snakes are some of natures most amazing creatures.
Snakes are mobile creatures that can travel far distances but they
do not have legs. Contracting and expanding of muscles allows
them to slither from place to place.

Wherever you fall in the spectrum from fear to fascination when you
encounter these creatures, learning about them and understanding
their relationship to the environment is an important step toward
appreciating these scaly living dinosaurs.

Western Fence Lizard

This is the most common of all lizards you will see at the
park. How many have you already seen today? They like to
hang out on rocks, fences and walls soaking up the sun
during the day. Reptiles are cold-blooded,or ectothermic
meaning they need the warmth of the sun to help them
regulate their body temperature. If you see one doing pushups or bobbing his head around he is not exercising he is
defending his territory or tyring to to attract a female lizard.

Sceloporus
occidentalis
5.7 – 8.9 cm
2.25 – 3.5 inches

The large head, long pointed snout, powerful
jaws and long bodies give this lizard its fierce
name. Their tail can grow twice the length of
their body if has never been dropped off. When
a lizard drops its tail to escape from a predator,
the tail will writh on the ground for a few
seconds to distract the predator just long
enough for the lizard to get away. This lizards
tail is prehensile, they use it for support to
hang on branches and manuver through brush.

Alligator Lizard
Elgaria multicarinata

7.3 – 17.8 cm
2.8 – 7 inches

The vibrant orange color on this lizard’s
throat and often on its chest, along with
its stunningly long tail and horizontal
stripes make this lizard a remarkable
beauty. When defending their territory the
male arches his back, twitches and whips
the tip of his tail and points his snout at
the ground. Once an abundant lizard,
their populations are now scattered
because much of the habitat they depend
on has been destroyed by development.

Belding’s OrangeThroated Whiptail
Cnemidophorus
hyperythrus
5.1 – 7 cm
2 – 2.75 inches
Western Side-Blotched
Lizard
Uta stansburiana
3.8 – 6.3 cm
1.5 – 2.5 inches

California Legless Lizard
Anniella pulchra
11 – 17.8 cm
4.3 – 7 inches

The abundance of this
lizard, like the fence lizard
makes it very likely you will
see it in the park.

In the animal kingdom competition for survival and
reproduction tends to be more fierce for males than
females. This is one of the reasons that males tend to be
more colorful and vibrant than their female counterparts.
Most lizards can see color and beautiful colors are more
attractive and desireable to a prospective mate. Case in
point made here for the male side-blotched lizard. Males
of this species have blue speckles on their upper
surface.This lizard has a relativly short-lived lifespan only
lasting about one year.

A lizard with no legs, WHAT? Well then it must be a snake. No no no,
actually this slithery reptile is indeed a lizard. This lizard looks like a
snake, and moves like a snake but it is classified by herpetologists as
a lizard because it has eyelids. What does a legless lizard say about
the evolution of snakes? It still has rudimentary legs, as do some
snakes.
These lizards do not lay eggs, they bear live young. Another
difference with the legless lizard to other legged lizards is that you will
not see them basking in direct sunlight. They live mostly underground
and will forage in loose soil, sand, or under leaf debris.

Photos courtesy of Cabrillo National Monument photo database, Emily Floyd, Jeff Nelson, Noel Adams, Chris Brown of USGS, Gary Nafis and californiaherps.com
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Southern Pacific
Rattlesnake

Rattlesnakes are dangerous; their venom is poisonous to
humans. Snakes will most likely see you before you see
them and tend to avoid human contact. The rattlesnake
when alarmed will shake its tail back and forth to serve as a
warning, but they don’t have to rattle before striking. The
characteristic buzzing sound occurs from the hollow
interlocking segments of the rattle when the snake rapidly
shakes its tail. A new rattle segment appears every time the

Crotalus viridis
76 – 112 cm
30 – 44 inches

snake sheds its skin.
Babies are born with
only a single button.
Get to know your snakes because the gopher snake and
the rattlesnake are very often confused. They are very
similar in pattern and behavior. The gopher snake is
known to shake its tail when threatened just like
rattlesnakes. One important difference is that gopher
snakes are harmless to humans. The main differences
between gopher snakes and rattlesnakes are in the body
size and shape of their heads. A rattlesnake is a viper
and has a triangular shaped head and a black band
across the eyes. If you encounter any snake in the park
you should always err on the side of caution and leave
the snake alone.

Gopher Snake
Pituophis
melanoleucus
122 – 152 cm
4 – 5 feet

The night snake also looks similar to a rattlesnake, but they
are harmless to humans. When disturbed, the night snake
may coil tightly and vibrate their tail just like the gopher snake
and mimic the behavior of rattlesnakes. As their name implies
the night snake is mainly active at night. Their saliva is mildly
venomous, which helps them capture small prey. They
normally eat lizards, lizard eggs, small snakes, frogs and
toads. All snakes are important to the balance of the
ecosystem of the Coastal Sage Scrub habitat found here at
Cabrillo National Monument. None of the snakes found here
have conservation status issues but it is important to
remember that whether they are venomous or harmless to
humans, snakes are important predators to the balance of our
ecosystem.

Night Snake
Hypsiglena torquata
30 – 60 cm
1 – 2 feet

Although
harmless
to
humans the ring-necked
snake is mildly venomous.
They are secretive snakes
that hide under rocks and
brush so it is very unlikely
you will see one at the
park. The beautiful red and
orange of their under belly
is exposed when the snake
coils its tail in a spectacular
defensive display to warn
off predators.

Pacific Ring-necked
Snake
Diadophis punctatus
20 – 87 cm

8 – 34 inches

California Kingsnake

Note the variation in pattern;
stripes can be horizontal or
vertical.

Lampropeltis getula
76 – 122 cm
30 – 48 inches

As their name implies, the California
Striped Racer is a very fast moving snake.
The racer is also a climber, moving
through vegetation, and along rocks. They
are very alert and have well developed
vision to help them catch prey. The
striped racer is not considered dangerous
to humans, but if threatened they will
strike repeatedly and bite viciously.

California Striped
Racer
Masticophis lateralis

76 – 122 cm
30 – 48 inches

The salamander is the only
amphibian you will find at Cabrillo
National Monument. Salamanders
breathe through their skin and
require a very moist environment to
thrive. They are sit and wait
predators. Salamanders can live for
8-10 years and remain in a small
area most their lives rarely going
beyond two meters.

Slender Salamander
Batrachoseps
pacificus

3.2 – 4.7 cm
1.25 – 1.8 inches
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Kingsnakes’ are very powerful
predators. They do not use
venom. As constrictors they coil
tightly around their prey to kill
them. The kingsnake is immune to
rattlesnake venom and they will
also eat rattlesnakes. The high
variation in pattern accounts for
the variety of difference in
appearance.

EXPERIENCE YOUR AMERICA

™

A snake that can reach up to
9’ long, the gopher snake is
undoubtedly our largest
snake. Its diet consists of small
mammals, birds and their
eggs, lizards, and
invertebrates. Often this
snake will mimic a rattlesnake
as a defensive tactic, by its
similar coloration, and also by
shaking its tail, hissing, and
inflating its head.

The core mission of the National Park
Service is to protect and preserve
natural resources, processes, systems,
and values of the parks they
manage. Our philosophy is protect,
and restore when necessary, native
ecosystems and let natural processes
play out. Park Rangers and Volunteers
document their observations of flora
and fauna. Scientists conduct
research to try to understand the
status and trends of the species and
systems they protect. This information
is vital to advising park management
and philosophy.

For more 1294
information:
www.nps.gov/cabr

Name _____________________________

Cabrillo National Monument
Herpetology Guide

Reptiles & Amphibians

Our Role
Cabrillo National Monument is home to
12 species of herptiles – 6 species of
snakes, 5 species of lizards, and one
amphibian, the garden slender
salamander.

San Diego Gopher Snake
(Pituophis catenifer annectens)

cut off by development), and due to
their limited home ranges,
these animals are extremely susceptible
to population decline and extirpation
(no longer existing in a particular area
where they historically were found). In
fact, eight reptile species have already
been extirpated from the peninsula:
Coronado island skink, red diamond
rattlesnake, yellow-bellied racer, coast
horned lizard, red coachwhip, twostriped gartersnake, California glossy
snake, and the Western long-nosed
snake.

Long-term monitoring of these species
began in 1995 by Dr. Robert Fisher (SDSU,
then USGS), as part of a larger scale
study of herptile species in Southern
California. The NPS took over monitoring
at Cabrillo in 2002 to continue
assessments of possible decline in
species’ numbers. Because Point Loma
peninsula is island-like (surrounded on
three sides by ocean, and to the north,

Southern Pacific Rattlesnake
(Crotalus oreganus helleri)

These only rattlesnake species
found at Cabrillo. They have a
short, stout body with a large
triangle-shaped head and a tail
with segments that “rattle” when
the snake shakes its tail.
Rattlesnakes must rely on their
cryptic coloration and remain
quiet and still to avoid detection. If
that doesn’t work, a rattlesnake will
then rattle its tail as a warning. The
last line of defense is to flee or, if
cornered, defend itself with a bite.

This species is found
throughout much of the
southwest, and comes in a
variety of color and pattern
morphs including black or
brown and white and yellow
coming in both banded and
striped varieties. This snake eats
a wide variety of prey items
that include rodents, snakes
(including rattlesnakes), birds,
lizards, and large invertebrates.
California Kingsnake
(Lampropeltis californiae)
San Diego Night Snake
(Hypsiglena orchrorhyncha klauberi)

The night snake is a small,
rear-fanged snake. It uses
these fangs to inject venom
into prey, but is harmless to
most humans. It feeds on
lizards and their eggs.

California Striped Racer
(Coluber lateralis lateralis)

A common lizard that eats
small invertebrates. Similar
looking to the western fence
lizard, adults are smaller, and
have a gular fold.
Western Side-blotched Lizard
(Uta stansburiana elegans)

Great Basin Fence Lizard
(Sceloporus occidentalis longipes)
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A somewhat common and
very large lizard with short
limbs and a long tail. The
alligator lizard can be
mistaken for a snake at times
because of its long tail and
snake-like locomotion. This
species will eat small
invertebrates, small lizards
and small mammals. It will
sometimes feed on bird eggs
and young birds.

Not a snake! It’s a legless lizard
because it has eyelids and can
drop its tail to help it escape a
predator. This species spends a
lot of its time underground, so it
can be difficult to find. It feeds
on insects in larvae form,
beetles, termites, and spiders.

San Diego Ring-necked Snake
(Diadophis punctatus similis)

A common lizard that eats
small invertebrates. This
particular species is a huge
benefit to humans because of
a protein in its blood that kills
the bacterium in ticks that
causes Lyme disease.

A species of special concern,
but does very well at Cabrillo
National Monument. Because
of habitat fragmentation and
habitat loss, this species now
only inhabits approximately
25% of its historic range. It eats
small invertebrates and is
common at the park. Look for
a lizard with a bright orange
throat and a long tail.

S. California Legless Lizard
(Anniella stebbinsi)

A small, thin snake that has a
dull, gray to black back, and
very bright yellow to orange
underside. Like the night snake,
it is rear fanged and venomous
(not harmful to humans). When
threatened, this species coils its
tail and exposes its bright
underside.

San Diego Alligator Lizard
(Elgaria multicarinata webbii)

A long, thin snake that is
mostly black with a single
yellow stripe on each side.
This snake relies on its large
eyes and excellent vision to
locate prey. One of its
strategies is to climb into a
shrub and elevate its head to
survey the area for prey –
sometimes referred to as
“periscoping.” And it’s called
a racer because this snake is
very fast!

Belding’s Orange-throated Whiptail
(Aspidoscelis hyperythra beldingi)

Garden Slender Salamander
(Batrachoseps major major)

This species of salamander does
not breathe through a lung; rather
they respire through their skin and
mouth tissues. They must live in
damp environments and they will
only move about on land during
wet weather – usually the winter
months. Upon inspection, the
garden slender salamander looks
more like a small, slimy worm. It is
about 2-3 inches long with very
short limbs.

Herpetology At Cabrillo National Monument
Herpetology surveys, or data collection on lizards, snakes and terrestrial arthropods are currently
being performed at Cabrillo National Monument. Volunteers are needed to help with these
surveys. Please contact the Volunteer Coordinator by calling 619-557-5450 for training and
opportunities.
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Species List for Animals at Cabrillo National Monument 2012
Category Order
Reptile
Squamata
Reptile
Squamata
Reptile
Squamata
Reptile
Squamata
Reptile
Squamata
Reptile
Squamata
Reptile
Squamata
Reptile
Squamata
Reptile
Squamata
Reptile
Squamata
Reptile
Squamata
Amphibian Caudata
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Family
Anguidae
Anniellidae
Colubridae
Colubridae
Colubridae
Colubridae
Colubridae
Phrynosomatidae
Phrynosomatidae
Teiidae
Viperidae
Plethodontidae

Scientific Name
Elgaria multicarinata webbii
Anniella pulchra
Diadophis punctatus similis
Hypsiglena torquata
Lampropeltis getula californiae
Masticophis lateralis lateralis
Pituophis melanoleucus annectens
Sceloporus occidentalis
Uta stansburiana
Cnemidophorus hyperythrus
Crotalus viridis helleri
Batrachoseps major

Common Name
San Diego alligator lizard
California Legless Lizard
San Diego Ringneck Snake
Night Snake
Calfornia Kingsnake
Chaparral Whipsnake, Striped Racer
San Diego Gopher Snake
Western Fence Lizard
Side-Blotched Lizard
Orange-Throated Whiptail
Southern Pacific Rattlesnake
Pacific Slender Salamander

AbundanceNativity
Abundant Native
Rare
Native
Occasional Native
Unknown Native
UncommonNative
Abundant Native
Common Native
Abundant Native
Abundant Native
Abundant Native
Abundant Native
Common Native

Birds
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Bird Checklist

This list is prepared using a novel approach for
describing the Seasonal Occurrence and Relative
Abundance of birds that are observed in and around
Cabrillo National Monument and Point Loma. Use
the symbols below to become better acquainted with
them and assist you in your birding efforts.

Cabrillo National Monument

AREA COVERED BY THIS LIST
The area covered by this list extends as far north as
Hill Street to the west of Catalina Boulevard (State
Highway 209) and Cañon Street to the east. Important
birding locations within this area include Sunset Cliffs
Park, Point Loma Nazarene College, nearby residential
areas, Shelter Island, Fort Rosecrans National
Cemetery, and Cabrillo National Monument. This
list contains 377 bird species, 41 of which have been
recorded nesting.
SEASONAL OR TEMPORAL STATUS
WHEN Are You Likely To Find Them?
Y = Year Round Resident
S = Summer Resident
W = Winter Resident
M = Seasonal Migrant
V = Irregular Visitor
# = Nests On Point Loma
RELATIVE ABUNDANCE
How likely are you to find them?
a = Abundant – Very easily encountered in suitable
habitat and season.
c = Common – Expected in suitable habitat and season.
u = Uncommon – Present but can be missed or
overlooked.
o = Occasional – Infrequently observed or encountered.
r = Rare – Unusual, out of range or habitat.
Contact others and call the San Diego Rare Bird Alert.
x = Accidental – Very unusual. Far out of range or habitat.
Contact others and call the San Diego Rare Bird Alert
(619-688-2473)
ADDITIONAL SPECIES
The following sixteen species have been observed
on Point Loma but their occurrence and status is
unconfirmed, unpublished, or incompletely known:
Buller’s Shearwater, Fork-tailed Storm-Petrel,
Blue-footed Booby, Purple Gallinule, Common
Black-headed Gull, Blue-and-yellow Macaw, Mitred
Parakeet, Blue-crowned Parakeet, Red-masked
Parakeet, Red-crowned Parrot, Cordilleran Flycatcher,
Brown-crested Flycatcher, Gray Vireo, Verdin, Gray
Silky-Flycatcher, and Pyrrhuloxia
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SUPPORTERS

Cabrillo National Monument
The Cabrillo National Monument Foundation and the
National Park Service are dedicated to improving bird
habitats and revitalizing the health of the surrounding
plant community. This ongoing work is made
possible by community volunteers and the generous
contributions from the Cabrillo National Monument
Foundation. To find out how you can help, contact (619)
222-4747 or email CNMFGerrie@gmail.com. For more
information, please visit www.cnmf.org
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Cabrillo National Monument

Bird Checklist

Compiled By Volunteer-In-Park
Claude G. Edwards – July 2002.
According To The American Ornithologists’ Union,
7th Edition, 1999.

GAVIIDAE (Loons)
□ Red-throated Loon WMu
□ Pacific Loon WMc
□ Common Loon WMc
PODICEPEDIDAE (Grebes)
□ Pied-billed Grebe WMu
□ Horned Grebe WMu
□ Eared Grebe WMc
□ Western Grebe WMc
□ Clark’s Grebe WMu
PROCELLARIIDAE
(Shearwater)
□ Northern Fulmar WMo
□ Pink-footed Shearwater Mr
□ Sooty Shearwater Mr
□ Short-tailed Shearwater WMr
□ Black-vented Shearwater
WMu
HYDROBATIDAE
(Storm-Petrels)
□ Ashy Storm-Petrel Mr
□ Black Storm-Petrel Mr
□ Least Storm-Petrel Mr
SULIDAE (Boobies)
□ Brown Booby Vx
PELICANIDAE (Pelicans)
□ Am. White Pelican Vx
□ Brown Pelican Yc
PHALACROCARIDAE
(Cormorants)
□ Brandt’s Cormorant Yu
□ Double-cr. Cormorant Yc
□ Pelagic Cormorant Wu
FREGATIDAE
(Frigatebirds)
□ Magnificent Frigatebird Vr
ARDEIDAE
(Herons & Egrets)
□ Great Blue Heron Yc #
□ Great Egret Yu #
□ Snowy Egret Yc
□ Cattle Egret Vr
□ Green Heron Vr
□ Black-cr Night-Heron Yc #
THRESKIORNITHIDAE
(Storks & Ibises)
□ White-faced Ibis Vx

CATHARTIDAE
(New World Vultures)
□ Turkey Vulture Mr
ANATIDAE
(Geese & Ducks)
□ Gr. White-fr. Goose Mx
□ Snow Goose Mr
□ Canada Goose Mr
□ Brant Wu
□ Gadwall Mx
□ American Wigeon Mo
□ Mallard Mu
□ Blue-winged Teal Mx
□ Cinnamon Teal Mr
□ Northern Shoveler Mr
□ Northern Pintail Mr
□ Green-winged Teal Mr
□ Canvasback Mx
□ Redhead Mx
□ Greater Scaup WMr
□ Lesser Scaup WMc
□ Surf Scoter WMc
□ White-winged Scoter
WMo
□ Black Scoter WMr
□ Long-tailed Duck WMr
□ Bufflehead WMc
□ Common Goldeneye
WMr
□ Common Merganser
WMx
□ Red-breasted
Merganser WMu
□ Ruddy Duck WMo
ACCIPITRIDAE
(Hawks)
□ Osprey Yu
□ White-tailed Kite Mr
□ Mississippi Kite Mx
□ Bald Eagle Mr
□ Northern Harrier Mu
□ Sharp-shinned Hawk
WMc
□ Cooper’s Hawk Yc #
□ Red-shouldered Hawk
Yu #
□ Broad-winged Hawk Mx

□ Swainson’s Hawk Mx
□ Zone-tailed Hawk Mx
□ Red-tailed Hawk Yu #
□ Ferruginous Hawk Mx
□ Rough-legged Hawk Mx
□ Golden Eagle Mx
FALCONIDAE (Falcons)
□ American Kestrel Yu
□ Merlin Mo
□ Peregrine Falcon Yu #
□ Prairie Falcon Mo
ODONTOPHORIDAE
(Quails)
□ California Quail Yu #
RALLIDAE (Rails)
□ Black Rail Vx
□ Sora Mr
□ American Coot WMu
CHARADRIIDAE (Plovers)
□ Black-bellied Plover Wmu
□ Amer. Golden-Plover Vx
□ Snowy Plover WMr
□ Semipalmated Plover WMu
□ Killdeer WMu
HAEMATOPODIDAE
(Oystercatchers)
□ American Oystercatcher Wr
□ Black Oystercatcher Yo
RECURVIROSTRIDAE
(Stilts & Avocets)
□ Black-necked Stilt Vx
□ American Avocet Vx
SCOLOPACIDAE
(Sandpipers)
□ Greater Yellowlegs Mo
□ Lesser Yellowlegs Mx
□ Solitary Sandpiper Mx
□ Willet WMc
□ Wandering Tattler WMu
□ Spotted Sandpiper WMc
□ Whimbrel WMc
□ Long-billed Curlew WMo
□ Marbled Godwit WMu
□ Ruddy Turnstone WMu
□ Black Turnstone WMu
□ Surfbird WMo
□ Red Knot Mr
□ Sanderling WMu
□ Western Sandpiper WMo
□ Least Sandpiper Wmu
□ Pectoral Sandpiper Vx
□ Dunlin WMu
□ Short-billed Dowitcher Mo
□ Long-billed Dowitcher Mr
□ Common Snipe Vx

□ Wilson’s Phalarope Mr
□ Red-necked Phalarope
Mr
□ Red Phalarope Mo
LARIDAE
(Gulls & Terns)
□ Pomarine Jaeger WMo
□ Parasitic Jaeger WMu
□ Laughing Gull Vx
□ Franklin’s Gull Vx
□ Bonaparte’s Gull Wc
□ Heermann’s Gull Ya
□ Mew Gull Wu
□ Ring-billed Gull Wc
□ California Gull Wa
□ Herring Gull Wu
□ Thayer’s Gull Wr
□ Western Gull Ya #
□ Glaucous-winged Gull
Wo
□ Glaucous Gull Wx
□ Black-legged Kittiwake
Wo
□ Sabine’s Gull Vr
□ Caspian Tern Su,Wr
□ Royal Tern Yu
□ Elegant Tern SMc
□ Common Tern Mu
□ Arctic Tern Vx
□ Forster’s Tern Yc
□ Least Tern So
□ Black Tern Mr
□ Black Skimmer Yr
ALCIDAE (Alcids)
□ Common Murre Wo
□ Xantus’ Murrelet Wr
□ Craveri’s Murrelet Vx
□ Ancient Murrelet Vx
□ Cassin’s Auklet Vx
□ Rhinoceros Auklet Wo
COLUMBIDAE
(Pigeons & Doves)
□ Domestic Pigeon Yc #
□ Band-tailed Pigeon Mo
□ Spotted Dove Vr
□ White-winged Dove Mo
□ Mourning Dove Yc #
□ Ruddy Ground-Dove Vx
□ Common Ground-Dove
Vx
TYTONIDAE
(Barn-Owls)
□ Barn-Owl Yr
STRIGIDAE
(Typical Owls)

□ Flammulated Owl Vx
□ Great Horned Owl Yu #
□ Burrowing Owl Vx
□ Long-eared Owl Vx
□ Short-eared Owl Vx
CAPRIMULGIDAE
(Goatsuckers)
□ Common Nighthawk Vx
□ Lesser Nighthawk Mr
□ Common Poorwill Mr
□ Whip-poor-will Vx
APODIDAE (Swifts)
□ Black Swift Mr
□ Chimney Swift Vr
□ Vaux’s Swift Mu
□ White-throated Swift Yu
TROCHILIDAE
(Hummingbirds)
□ Black-chinned Hummingbird
So #
□ Anna’s Hummingbird Ya #
□ Costa’s Hummingbird Yu
□ Calliope Hummingbird Mo
□ Broad-tailed Hummingbird
Vx
□ Rufous Hummingbird Mc
□ Allen’s Hummingbird Mu, Wo
ALCEDINIDAE
(Kingfishers)
□ Belted Kingfisher WMu
PICIDAE (Woodpeckers)
□ Lewis’s Woodpecker Mx
□ Acorn Woodpecker Mo
□ Yellow-bellied Sapsucker Vx
□ Red-naped Sapsucker WMo
□ Red-breasted Sapsucker
Wmu
□ Williamson’s Sapsucker Mx
□ Nuttall’s Woodpecker Vo
□ Downy Woodpecker Mx
□ Hairy Woodpecker Mx
□ Northern Flicker Yu
TYRANNIDAE
(Tyrant Flycatchers)
□ Olive-sided Flycatcher Mu
□ Greater Pewee Mx
□ Western Wood-Pewee Mc
□ Willow Flycatcher Mu
□ Least Flycatcher Vr
□ Hammond’s Flycatcher
Mu,Wx
□ Gray Flycatcher Mo, Wx
□ Dusky Flycatcher Mo
□ Pacific-slope Flycatcher Mc
□ Black Phoebe Yc #

□ Eastern Phoebe Mr
□ Say’s Phoebe WMc
□ Vermilion Flycatcher Mr
□ Dusky-capped Flycatcher Mx
□ Ash-throated Flycatcher
SMc #
□ Great Crested Flycatcher Vr
□ Sulphur-bellied Flycatcher
Vx
□ Tropical Kingbird Mo
□ Cassin’s Kingbird SMu #
□ Thick-billed Kingbird Vx
□ Western Kingbird Mc
□ Eastern Kingbird Vr
□ Scissor-tailed Flycatcher Vr
LANIIDAE (Shrikes)
□ Loggerhead Shrike WMo
VIREONIDAE (Vireos)
□ White-eyed Vireo Vx
□ Bell’s Vireo Vr
□ Plumbeous Vireo Mo
□ Cassin’s Vireo Mu,Wr
□ Blue-headed Vireo Vr
□ Yellow-throated Vireo Vx
□ Hutton’s Vireo WMo
□ Warbling Vireo Mc
□ Philadelphia Vireo Mo
□ Red-eyed Vireo Vr
□ Yellow-green Vireo Vr
CORVIDAE
(Jays & Crows)
□ Steller’s Jay Vx
□ Western Scrub-Jay Yc #
□ Clark’s Nutcracker Vx
□ American Crow Yc #
□ Common Raven Yc #
ALAUDIDAE (Larks)
□ Horned Lark Mo
HIRUNDINIDAE
(Swallows)
□ Purple Martin Mo
□ Tree Swallow Mu
□ Violet-green Swallow Mu
□ N. Rough-w. Swallow Mu
□ Bank Swallow Mo
□ Cliff Swallow SMc
□ Barn Swallow SMc #
PARIDAE
(Chickadees &Titmice)
□ Mountain Chickadee Vx
□ Oak Titmouse Vx
AEGITHALIDAE
(Bushtits)
□ Bushtit Ya #
SITTIDAE (Nuthatches)

□ White-breasted Nuthatch
Mr
□ Red-breasted Nuthatch
WMr
□ Pygmy Nuthatch Mx
CERTHIIDAE
(Creepers)
□ Brown Creeper Vr
TROGLODYTIDAE
(Wrens)
□ Cactus Wren Vx
□ Rock Wren WMo
□ Bewick’s Wren Yc #
□ House Wren Wc, Sr
□ Winter Wren Vx
□ Marsh Wren Vx
REGULIDAE (Kinglets)
□ Golden-crowned Kinglet
WMo
□ Ruby-crowned Kinglet
WMa
SYLVIIDAE
(Old World Flycatchers)
□ Blue-gray Gnatcatcher
Wo, Mu
□ California Gnatcatcher Yu
TURDIDAE(Thrushes)
□ Western Bluebird Vx
□ Mountain Bluebird Vr
□ Townsend’s Solitaire Vr
□ Gray-cheeked Thrush Vx
□ Swainson’s Thrush Mu
□ Hermit Thrush WMc
□ Wood Thrush Mx
□ American Robin Yu #
□ Varied Thrush WMr
TIMALIIDAE (Babblers)
□ Wrentit Yc #
MIMIDAE
(Mimic Thrushes)
□ Gray Catbird Vr, Wx
□ Northern Mockingbird Yc #
□ Sage Thrasher Mo
□ Brown Thrasher Mr
□ Bendire’s Thrasher Mr
□ California Thrasher Yc #
STURNIDAE
(Starlings)
□ European Starling Ya #
MOTACILIDAE
(Wagtails & Pipits)
□ Red-throated Pipit Mx
□ American Pipit WMu
BOMBYCILLIDAE
(Waxwings)

□ Cedar Waxwing WMc
PTILOGONATIDAE
(Silky Flycatchers)
□ Phainopepla Mu
PARULIDAE
(Wood Warblers)
□ Blue-winged Warbler Vx
□ Golden-winged Warbler
Vx
□ Tennessee Warbler Mo, Wr
□ Orange-crowned Warbler
Yc #
□ Nashville Warbler Mc, Wr
□ Virginia’s Warbler Mr
□ Lucy’s Warbler Mr
□ Northern Parula Mo
□ Yellow Warbler Mc
□ Chestnut-sided Warbler
Mo
□ Magnolia Warbler Mo, Wx
□ Cape May Warbler Mr, Wx
□ Black-thr. Blue Warbler
Mo
□ Yellow-rumped Warbler
WMa
□ Black-thr. Gray Warbler
Wo, Mc
□ Black-thr. Green Warbler
Mo
□ Townsend’s Warbler WMc
□ Hermit Warbler Mc, Wx
□ Blackburnian Warbler Mo
□ Yellow-throated Warbler Mr
□ Grace’s Warbler Mr, Wx
□ Pine Warbler Mr, Wx
□ Prairie Warbler Mr
□ Palm Warbler Mo, Wr
□ Bay-breasted Warbler Mr
□ Blackpoll Warbler Mo
□ Cerulean Warbler Mx
□ Black-and-white Warbler
Mo
□ American Redstart Mo, Wx
□ Prothonotary Warbler Mr
□ Worm-eating Warbler Mr
□ Ovenbird Mo, Wx
□ Northern Waterthrush Vx
□ Kentucky Warbler Vx
□ Connecticut Warbler Vx
□ Mourning Warbler Mr
□ MacGillivray’s Warbler Mu
□ Common Yellowthroat
Mo, Wx
□ Hooded Warbler Mr
□ Wilson’s Warbler Mc, Wr

□ Canada Warbler Mr
□ Red-faced Warbler Vx
□ Painted Redstart Mr
□ Yellow-breasted Chat Mo
THRAUPIDAE
(Tanager)
□ Western Tanager Mc, Wo
□ Summer Tanager Mo, Wr
□ Scarlet Tanager Mr
□ Hepatic Tanager Vr, Wx
EMBIRIZIDAE
(Towhees & Sparrows)
□ Green-tailed Towhee Mo
□ Spotted Towhee Yc #
□ California Towhee Ya #
□ Rufous-crowned
Sparrow Yu #
□ American Tree Sparrow Mr
□ Chipping Sparrow Yu #
□ Clay-colored Sparrow Mo
□ Brewer’s Sparrow Mo
□ Black-chinned Sparrow
SMo
□ Vesper Sparrow Mo
□ Lark Sparrow Mo
□ Black-throated Sparrow Mr
□ Sage Sparrow Mr
□ Lark Bunting Vx
□ Savannah Sparrow WMu
□ Grasshopper Sparrow Mr
□ Baird’s Sparrow Mx
□ Fox Sparrow WMu
□ Song Sparrow Yu #
□ Lincoln’s Sparrow Mu, Wo
□ Swamp Sparrow Vx
□ White-throated Sparrow
Mo, Wr
□ Harris’ Sparrow Mr, Wx
□ White-crowned Sparrow
WMa
□ Golden-crowned
Sparrow WMu
□ Dark-eyed Junco WMc
□ Lapland Longspur Vx
□ Chestnut-collared
Longspur Vx

□ Little Bunting Vx
CARDINALIDAE
(Grosbeaks & Buntings)
□ Rose-breasted
Grosbeak Mo, Wr
□ Black-headed Grosbeak
Mc
□ Blue Grosbeak Mo
□ Lazuli Bunting Mu
□ Indigo Bunting Mo
□ Painted Bunting Mr
□ Dickcissel Mr
ICTERIDAE
(Blackbirds & Orioles)
□ Bobolink Mr
□ Red-winged Blackbird Mu
□ Tricolored Blackbird Mr
□ Western Meadowlark
WMu
□ Yellow-headed Blackbird
Mr
□ Rusty Blackbird Vx
□ Brewer’s Blackbird Yu #
□ Common Grackle Vx
□ Great-tailed Grackle Vx
□ Brown-headed Cowbird
SMc #
□ Orchard Oriole Mr, Wx
□ Hooded Oriole SMc #
□ Baltimore Oriole Mo,Wr
□ Bullock’s Oriole Sc,Wo #
□ Scott’s Oriole Mo,Wx
FRINGILLIDAE
(Finches)
□ Purple Finch WMo
□ Cassin’s Finch Mr
□ House Finch Ya #
□ Red Crossbill WMr
□ Pine Siskin WMu
□ Lesser Goldfinch Yc #
□ Lawrence’s Goldfinch Mo
□ American Goldfinch WMou
□ Evening Grosbeak Mr
PASSERIDAE
(Weaver Finches)
□ House Sparrow Ya #
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Cabrillo’s Shorebirds
As you explore the rocky intertidal zone, this brochure can
serve as a helpful guide to identifying the many species of
shorebirds that reside in and around the tide pools.
PELICANS (FAMILY: PELICANIDAE)
The most commonly seen pelican at Cabrillo’s tidepools is the
California Brown Pelican. The pelicans nest on the Los Coronados Islands
in Baja California, Mexico. These islands can be seen in the distance as you
gaze out into the ocean at the tidepools. California Brown Pelicans have
just recently been removed from the list of threatened and endangered
species. Groups of this remarkable bird most notably can be seen flying low
over the water’s surface in V-formations. (Below, Photograph by Will Elder,
NPS)

HERONS & EGRETS (FAMILY: ARDEIDAE)
Different types of Herons and Egrets also can be observed hunting in the shallow waters of the tidepools. They can be identified by their
long beaks, necks and legs. Cabrillo National Monument plays host to the
Snowy Egret, Great Egret, and Great Blue Heron. The Snowy Egret’s black
legs and yellow feet make it easy to identify (pictured below, left). The
Great Egret is a large all white bird, and it’s stature is usually a bit larger
than that of the Great Blue Heron. The Great Blue Heron (below, right) has
blue-grey plumage with an orange toned beak and legs. (Photographs by
Bill Ratcliff and Harry Engels, respectively. NPS)
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GULLS (FAMILY: LARIDAE)
Gulls are a familiar bird species in San Diego, California and
many of them are year-round residents to the tidepools at Cabrillo. The
most commonly sighted gull is the Western Gull, which nests in the Point
Loma area. Immature Western Gulls have brown toned plumage. Mature
adults have white heads and bodies with gray wings. Other gulls that frequent the tidepools are Heermann’s Gull and the California Gull. Pictured
below is a mature Western Gull. (Photograph by Bryan Harry, NPS)

TERNS (FAMILY: STERNIDAE)
Terns were once considered a sub-family of the gull family,
Laridae. While they do bear a resemblance to gulls, they are considerably
smaller. Often times, Terns can be seen flying slowly over the water and
dipping down quickly to capture their prey—primarily fish. However, they
also feed on small crustaceans and insects. While enjoying your visit to the
tidepools, you are most likely to see a Royal Tern or a Forster’s Tern. Both
are year-round residents of the park. Photographed below are three Forster’s Terns. (Photograph by Will Elder, NPS)

OYSTERCATCHERS (FAMILY: HAEMATOPODIAE)
Cabrillo National Monument hosts a year-round stock of Black
Oystercatchers and a seasonal stock of American Oystercatchers. Black
Oystercatchers have entirely black bodies with long and vibrantly colored
bill and legs, while American Oystercatchers have black and brown bodies
with white on their wings and underbellies. This species never strays far
from the shore and can occasionally be spotted feeding on invertebrates
at Cabrillo National Monument. These birds are very skiddish, so consider
yourself very lucky if you do indeed see one!
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SANDPIPERS (FAMILY: SCOLOPACIDAE)
The Wandering Tattler, Spotted Sandpiper, Ruddy Turnstone,
Black Turnstone, Sanderling, Western Sandpiper, Marbled Godwit, Surfbird,
and Whimbrel are a few of the migratory Sandpipers that occasionally reside at Cabrillo National Monument during the winter months. These birds
can be seen frequenting the rocky shores and cliffs at the tidepools. Their
sizes vary from small to large. Basic plumage includes shades of brown
and gray with white speckled patterns on the body and wings, and white
underbellies. There are many types of birds within this family, but what distinguishes them from one another are their habits and behavioral patterns.
SPOTTED SANDPIPERS and WANDERING TATTLERS (both medium-sized shorebirds)
can be identified by the constant up and down bobbing of their tails (or “teetering” )
as they walk.
WESTERN SANDPIPERS are small birds with short necks and moderately large
beaks. They have black legs, and their backs are normally grayish brown with
hints of a reddish hue.
RUDDY TURNSTONES and BLACK TURNSTONES are stocky and somewhat small
shorebirds with short and slightly upturned beaks. Ruddy Turnstones have
bright orange legs, brown backs and black-and-white facial markings. Black
Turnstones have nearly all black bodies with white underbellies and black legs
and feet.
WHIMBRELS are medium-sized shorebirds that have noticably thin downturned
beaks with striped heads and grayish-brown speckled bodies.
MARBLED GODWITS are somewhat large shorebirds with long bills. Their
slightly upturned bills are pinkish at the base but otherwise black. Their bodies
are mostly brown with dark speckles on their backs and wings.
SURFBIRDS are medium-sized shorebirds with short bills and bright yellow legs.
Their plumage is a brownish-gray with white speckles.
SANDERLINGS are small sandpipers with varying shades of brown, with spotty
white and black plumage on their backs. Their underbellies are white.

Shown below is a Spotted Sandpiper (top) and a Sanderling (bottom).
(Photographs by Momich and J. Schmidt, respectively)
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CORMORANTS (FAMILY: PHALACROCORACIDAE)
At Cabrillo National Monument, you may see large, dark colored
birds with long tails and necks diving into the water to fish for their prey.
These birds are most likely Cormorants. The two most commonly seen Cormorants at Cabrillo are Double-Crested Cormorants and Brandt’s Cormorants.
These large birds nest on the rocks, often with or near herons. In
order to fish for food, Cormorants dive into the water and, with the help of
their wings and feet, can swim up to 25 feet underwater in order to catch
their prey. Double-Crested Cormorants and Brandt’s Cormorants have large,
dark bodies. Immature Cormorants (shown below) have large reddish spots
on their necks. (Photographs of two Double-Crested Cormorant nestlings
by Bryan Harry, NPS)
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TYRANT FLYCATCHERS (FAMILY: TYRANNIDAE)
This family includes species that frequent Cabrillo’s shores, such as the
Black Phoebe and Say’s Phoebe. The Black Phoebe is a year-round resident
and the Say’s Phoebe is a bird that can be commonly seen during the winter months, as it is a seasonal migrant. They are small birds. Phoebe’s have
noticably contrasting plumage: the Say’s Phoebe has dark brown or grayish upperparts and a tawny belly, and the Black Phoebe (shown in the photo below) has black coloring on the head, breast, back, wings and tail, and
white underneath on its belly and wings. (Photograph by Will Elder, NPS)

As you explore, keep in mind that these aren’t the only birds that are
out there!
This exists to serve merely as a guide so that you may become better
acquainted with San Diego and Cabrillo National Monument’s most abundant bird species.

ON BEHALF OF THE NATIONAL PARK SERVICE RANGERS
AND VOLUNTEERS AT CABRILLO NATIONAL MONUMENT—
HAPPY BIRDING!
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Beaks/Bills: What is the shape of the bill?
Is it thin or thick? Long or short? Flat or
hooked?

Birding Basics

L 7.5” WS 15”
Thin long bill, roundish stocky body,
medium-long leg, brownish-gray, seen
running and bobbing on mud flats, forage
on small invertebrates.
Sandpiper (Scolopacidae)

Tails: Is the tail short or long? Wide or
narrow? Straight, rounded or notched?

Western gull (Larus occidentalis)
L 4.5” WS 6”
Stubby bill, rounded wing, tiny round
body, long tail, gray-brown, seen in
swarming flock on bushes and trees
eating aphids and tiny insects.

Body: Try to narrow the size down by
comparing to a more common bird:
smaller than a crow, but larger than a
sparrow. Is it chunky or thin?

Field Marks: Most birds have distinct
markings that are different from all others.
Does the face have an eye-ring or an
eye-brow stripe? Does it have a spot on
the throat or the back of the head? Are
there any wing bars or a different color
on its tail? Do certain marks only become
obvious when it is in flight?

L 4” WS 5.25”
Long thin bill, tiny body, small wings, broad
tail, green-gray above, darker gray-green
below, M: red throat and crown, F: red
throat-patch, seen feeding on nectar,
wings make whirring sound.
Bushtit (Psaltriparus minimus)

Wings: How big is the wingspan? How are
the wings shaped? Are they curved or
straight?

Behavior: Take a moment to notice how
the bird is acting. Is it alone or in a group?
Is it stalking, standing still, or flitting about?
Is it on the ground or perched high up
somewhere? Some birds are easily
recognized by their actions alone.

L 24” WS 41”
Long black bill, long neck, long legs,
yellow feet, white body, seen foraging
alone for small fish.
Snowy Egret (Egretta thula)
L 28-34” WS 39-52”
Straight hook tipped bill, long neck,
slender body, 4 webbed toes, mostly
blackish, seen spreading wings to dry,
dive, and swim for fish.
Cormorant (Phalacrocoracidae)
L 51” WS 79”
Large pouched bill, long neck, large
body, webbed feet, grey-brown or silvery,
1307 silently in lines or plunge-diving
seen flying
for fish.

L 25” WS 58”
Heavy thick-tipped slightly drooping bill,
large stocky body, round head, dark
back, seen in open coastal habitat, feed
on shell fish and fish.

Brown Pelican(Pelecanus accidentalis)

Voice/Calls: Does the bird have a distinct
call or make a particular sound? Does it
have more than one call?

L 46” WS 72”
Long straight bill, long neck, large body,
long legs, grey plumage, seen wading
alone in shallow water, feed mostly on
fish.

Anna’s Hummingbird (Calypte anna)

Guided adapted from:
h"p://www.audubon.org/ﬁeld3guide/bird/5

Great Blue Heron (Ardea herodia)

Our Role
The core mission of the National Park
Service is to protect and preserve natural
resources, processes, systems, and values
of the parks they manage. Our philosophy
is protect, and restore when necessary,
native ecosystems and let natural
processes play out. Park Rangers and
Volunteers document their observations of
flora and fauna. Scientists conduct
research to try to understand the status
and trends of the species and systems
they protect. This information is vital to
advising park management and
philosophy.
Each person can play a role in helping our
feathered friends. As you learn more
about birding you will find that your
actions play a direct part in the welfare of
the birds that you see. Remember that
birds, while raising their young, want to be
left alone. The more silent you are as you
move about the more birds you will see.
Sometimes the best way to spot birds is to
just sit, wait, and listen. You just might be
surprised by how many you see
when you do this.

Cabrillo National Monument
Birding Guide
Name _____________________________
For more information:
www.nps.gov/cabr

Peregrine Falcon (Falco pergrinus)

Osprey (Pandion haliaetus)

L 16” WS 41”
Short hooked bill, stocky broad body, very
pointed wings, shortish tail, sharp talons,
dark “mustache”, yellow eye and nose
stripe, eats small and medium birds.

L 23” WS 63”
Short hooked bill, stocky body, long
crooked wings, striped tail, sharp talons,
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dark eye stripe and white hood,
seen
perched on poles, dives into water for fish
L 19” WS 49”
Short hooked bill, stocky broad body,
rounded wings, red on tail top, sharp
talons, black edge on underside of wing,
seen hunting small mammals from perch
Red-tailed Hawk (Bateo jamaicensis)
Yellow-rumped Warbler (D. coronate)

L 24” WS 53”
Long slightly hooked bill, shaggy throat,
long narrow wings, wedge-shaped tail,
black, seen soaring, diverse diet, raspy
voice.
Common Raven (Corvus corax)
White-crowned Sparrow (Z albicollis)

L 7” WS 11”
Short broad flattened bill, slight crest on
head, rounded wings, long tail, blackish
except for white belly, seen flying from low
perch catching flying insects.

L 6.75” WS 9”
Short conical bill, small stocky body,
rounded wings, long tail, brownish-gray
with light chest, orange-yellow bill, blackbrown crown stripes with white center
and eyebrows, winter group forager.
Black Phoebe (Sayornis nigricans)

L 5.5” WS 9.25”
Stout dark bill, rounded wing, oval body,
short tail, gray-brown with bright yellow-spot
on rump usually seen when flying away, see
in small perched flocks, quick flight
House Finch (Carpodacus mexicanus)

L 17.5” WS 39”
Large straight bill, broad wings, short slightly
rounded tail, black, seen flapping wings,
extremely diverse diet, clear caw call
L 12” WS 18”
Short bill, small head, slender body,
narrow pointed wings, long pointed tail,
brown-gray with spots on wings, seen
resting on wires or foraging on ground for
seeds. Call is a sad hoot boo-hoo-hoo.
Crow (Corvus brachyrhynchos)
Mourning Dove (Senaida macroura)

L 6” WS 9.5”
Short stubby arched bill, round head, short
tipped wings, longish square tail, brownishgray with streaks, M: has orange-red
forehead and chest, seen in small flocks.

Western Bluebird (Sialia mexicana)

L 7” WS 13.5”
Short blunt tipped bill, small stocky body,
short rounded wings, short tail, mostly blue
with orange breast, seen in small groups
searching for seeds and insects.
Spotted Towhee (Pipilo maculatus)

L 12” WS 12.5”
Long curved bill, slightly rounded body,
rounded wings, long tail, buff color belly
and undertail, dark eye-line, seen
foraging (thrashing) on ground for inverts.
California Thrasher (Toxostoma redivivum)
L 11.5” WS 15.5”
Thick billed, crestless head, sturdy body,
broad round wings, long tail, dark to light
gray underside, seen flying tree to tree,
feeds on seeds, nuts, fruits, and insects.
Western Scrub-Jay (Aphelocoma insularis)
California Towhee (Pipilo crissalis)

L 9” WS 11.5”
Short conical bill, medium stocky body,
rounded wings, dark brown-gray color,
cinnamon under tail, seen alone in the
open and brush feeding on seeds, fruit,
and insects.
Mocking Bird (Mimus polyglottos)

L 8.5” WS 10.5”
L 10” WS 14”
Short conical bill, medium stocky body,
Short bill, small slightly stocky body,
round wings, black outer body, red eye,
rounded wings, long tail, mostly gray with
white spots on wing and tail, seen alone in white patches on wing and tail, seen alone
undergrowth feeding on seeds.
defending trees eating insects and fruit.

CABRILLO NATIONAL MONUMENT
SHORE BIRDS COMMONLY SEEN
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Great Blue Heron
(BIG and blue)

Great White Egret
(BIG and white;
yellow bill; black legs)

Snowy Egret
(all white; black bill;
yellow legs or black legs
with yellow feet)

Spotted Sandpiper
(brown and small;
frequent teetering)

Black Turnstone
(dark reddish brown
legs; solid black back)

Ruddy Turnstone
(orange legs;
white belly; patterned
brown back)

Wandering Tattler
(grey; bright yellow legs;
black bill; teeters)

Black-bellied Plover
(gray back, whitish belly
in winter, large eye)

CABRILLO NATIONAL MONUMENT
SHORE BIRDS COMMONLY SEEN

Willet
(straight dark beak,
non-descript gray)

Whimbrel
(black stripes on head,
downward-curved beak)

Godwit
(long, straight bicolor beak,
marbled coloration)

Seagull Spp.
(Several different kinds;
mostly use beak color
and leg color to identify)

Black Oystercatcher
(black body; bright reddish
orange beak; pinkish legs)

Tern Spp.
(smaller than seagull,
mostly white with black head)

Cormorant Spp.
(big, black, beak is hooked)
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CABRILLO NATIONAL MONUMENT
SHORE BIRDS RARELY SEEN

Sanderling
(small, spotty grey; usually in flock on sandy beach)

American Oystercatcher
(white belly, red or orange beak)

Curlew
(medium size, very long curved beak)
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The California Brown Pelican
Pelecanus Occidentalis Californicus

The Pelican
A wonderful bird is the Pelican,
His bill can hold more than his belican.
He can take in his beak
Food enough for a week;
But I'm damned if I see how the helican.

~ Dixon Lanier Merritt
(often incorrectly
attributed to Ogden Nash)
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Mature
* 10 lbs and 4’ long
* Up to 7’ wingspan (but still
smallest of species)
* Sexes similar plumage
* More golden feathers = end
of courtship; little yellow =
eggs ready to hatch

* Upper beak is hooked; has
egg tooth
* Pouch can hold 3 times more
than its stomach (3 gal.)
* Totipalmate foot
* Gregarious

Immature

Really Immature
* Nest of sticks
* Normal clutch of 3 eggs in
March/April
* Both parents care for young
* Youngsters fledge (take
first flight) at about 13
weeks
* Live 25-30 years
1313

Dining Out
* Only pelican that
plunge dives for dinner
from heights up to 2060’ and usually within 5
miles of shore
* Fish caught on 2 out of
3 tries
* Require up to 4 lbs of
fish/day
* Fish always swallowed
head first
* Menhaden account for 90% of diet; also mackerel,
sardines, minnows, and anchovies which are their
favorite breeding food
* Buoyancy and
cushioning from
air sacks beneath
skin and in bones
* Youngsters feed
from Mom’s
pouch
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Home on the Range
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* Easily distinguished from the American White
Pelican, the only other pelican in its range
* Smallest of 8 species; 6 subspecies of Brown
* Found along the Pacific Coast from Central
America to Southern British Columbia
* Roosting sites include off-shore rocks and
islands, river mouths with sand bars,
breakwaters, pilings and jetties; more a “beach
bunny” than a “val gal”
* Nesting sites in CA are on Channel Islands;
90% nest in Mexico, mostly the Coronado
Islands

W
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i
t
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Threats

* DDT caused near extinction in early 1970s
* Food sources were over-harvested;
mgt by Marine Fisheries helping
* Human development along the coastline
impacting habitats
* Potential of oil spill from tanker traffic
* Abandoned fishing tackle
* Everyday pollution
* Noise and lights near nesting sites
* Taken off the endangered list in 2009
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Black Phoebe

Species: Sayornis nigricans
6-7 inches long
Black all over except for
white belly, undertail
coverts, and outer tail
feathers
Wags tail while perched

1318

Black Phoebe

Flycatcher
Diet: almost exclusively insects
Jumps up to snatch flying insects and
return to its perch "hawking"
1319

Black Phoebe

Song is a thin, buzzy
pi-tsee, usually repeated.
Call is a sharp, downslurred chip.
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Black Phoebe
Found near water
Does not migrate
Territorial

1321 S B4_phoebe_05.02.07.ppt

Black Phoebe

Juveniles are dark gray
with some brown edges
to upperparts
Nests of mud and plants
built on or under other
structures
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California Gnatcatcher

Photo by Warren Tam

It has now been over 100 years since the California gnatcatcher (Polioptila californica)
has made Cabrillo National Monument its home, with the last record of nesting occurring
in 1915. It is not clear why they have been absent for so long, but this year, they are back
and here to stay. In the spring of 2015, calls from a family of California gnatcatchers
were heard and shortly after, a nest was found by a wildlife biologist.
Listed as Threatened in 1993 under the Endangered Species Act, the population of the
California gnatcatcher is dwindling. Fire, habitat loss and fragmentation due to
development of roads and buildings, and nest predation have all been factors leading to
their decline. Fragmentation is especially problematic for these birds as they don’t
normally make long-range movements. Roads and buildings potentially act as barriers to
populations of California gnatcatchers, and gene flow between populations is cut off.
Predators of the California gnatcatcher include free-roaming and feral cats, corvids
(ravens, crows, and jays), snakes, medium- sized mammals such as raccoons, and
rodents. Situated about two to three feet above the ground in a cup-like nest, California
gnatcatcher eggs can make an easy meal for a hungry predator. In addition, the brownheaded cowbird will also nest-parasitize a gnatcatcher nest. This means that a cowbird
will remove the eggs the gnatcatcher has already laid, and lay their own eggs in the nest,
leaving the eggs to be cared for by the adult gnatcatchers.
The California gnatcatcher is a small and inconspicuous songbird, with drab light to
dark grey and brown plumage. A keen eye will spot their white eye ring. The adult male
bird will get a dark black “cap” during breeding season. Most would never take notice of
this bird until hearing their signature call: “mewww... mewww...” much like the mew of a
kitten.
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They don’t only eat gnats, as their name suggests: their diet consists of mostly insects
including ants, flies, moths, true bugs, and some spiders. They also do not require water
since they are able to get the moisture they need through their diet, like many of our other
resident bird species in Point Loma.
The California gnatcatcher inhabits areas of healthy coastal sage scrub habitat where they
nest and feed on insects amongst plants that include California sagebrush and buckwheat
in the coasts of southern California and Baja, Mexico. Coastal sage scrub habitat is
becoming harder to find these days due to development and fire, but at Cabrillo National
Monument, it is intact and near pristine. Cabrillo National Monument contains large
swaths of this coastal sage scrub habitat, perfect for welcoming back these little birds.
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Bird Census Form Explained
The following sheet is a form used by Park Rangers who conduct regular shorebird surveys, or
counts. You will see on the form a list of more than 20 species of birds commonly found in the
Cabrillo National Monument tidepools, or rocky intertidal area.
Volunteers are also needed to assist Park Rangers with the shorebird surveys. Please contact the
Volunteer Coordinator by calling 619-557-5450 for training and opportunities.
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CABRILLO INTERTIDAL VISITOR AND BIRD CENSUS - Study Site CABR I-III
Data Sheet # Date _________ Recorder _______________
Time: START _________ END _________
Tide Level: _________ft at ________(time)
Cloud Cover ________%

_________________

Surfers: @start_____ @end_____ walked thru ZIII _____
Temperature: Air ____oF Water ____oF

Wind: Direction ____
I

Additional
Observer(s) __________________

Max. Speed ____ mph
AREA
II

Wave Height ____________ft

Avg. Speed _____ mph
III

III Boulders

PEOPLE
WADING BIRDS
Great Blue Heron
Great Egret
Snowy Egret
Brown Pelican
SHORE BIRDS
Black-bellied Plover
Willet
Wandering Tattler
Spotted Sandpiper
Marbled Godwit
Whimbrel
Ruddy Turnstone
Black Turnstone
Surfbird
Sanderling
GULLS
Juvenile
Western
California
Heerman’s
Mew
Herring
Ring-billed
Tern (spp. if known)
Unidentified
OTHER
Black Phoebe
Birds on the Rocky Outcrop South of the Zone III Boundary – Enter exact number if possible.
<10
10-24
25-49
50-99
100-199
Unidentified Gulls
Pelicans
Terns

200-299

>300

Comments and Observations:
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Title
Subtitle
Date Created

Species List for Birds in Cabrillo National Monument
March 14, 2012

Disclaimer
This is a preliminary list of
scientific names that have
been documented in the park,
including names at taxonomic
levels other than species (e.g.,
subspecies, genus, and family).
Data are preliminary and may
not have been reviewed by
subject-matter experts. See
the park's Certified Species List
for species lists that have been
reviewed and certified by
experts. Common names are
based on the park's preferred
common names list if
available, or else from the
Integrated Taxonomic
Information System (ITIS).
Common Name
Acorn Woodpecker
Allen's Hummingbird
American Avocet
American Coot
American Crow
American Goldfinch
American Kestrel
American Oystercatcher
American Pipit
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Scientific Name
Melanerpes formicivorus
Selasphorus sasin
Recurvirostra americana
Fulica americana
Corvus brachyrhynchos
Carduelis tristis
Falco sparverius
Haematopus palliatus
Anthus rubescens

Order
Piciformes
Apodiformes
Ciconiiformes
Gruiformes
Passeriformes
Passeriformes
Ciconiiformes
Ciconiiformes
Passeriformes

Family
Picidae
Trochilidae
Charadriidae
Rallidae
Corvidae
Fringillidae
Falconidae
Charadriidae
Motacillidae

Abundance
Rare
Uncommon
Rare
Common
Rare
Uncommon
Abundant
Occasional
Uncommon

Residency
Migratory
Migratory
Vagrant
Resident
Resident
Resident
Breeder
Vagrant
Resident

Nativity
Native
Native
Native
Native
Native
Native
Native
Native
Native

Common Name
American Redstart
American Robin
American Tree Sparrow
American White Pelican
Ancient Murrelet
Anna's Hummingbird
Ash-throated Flycatcher
Ashy Storm-Petrel
Baird's Sparrow
Bald Eagle
Baltimore Oriole
Band-tailed Pigeon
Bank Swallow
Barn Owl
Barn Swallow
Bay-breasted Warbler
Bell's Vireo
Belted Kingfisher
Bendire's Thrasher
Bewick's Wren
Black Oystercatcher
Black Phoebe
Black Rail
Black Scoter
Black Skimmer
Black Storm-Petrel
Black Swift
Black Tern
Black Turnstone
Black-and-white Warbler
Black-bellied Plover
Blackburnian Warbler
Black-chinned Hummingbird
Black-chinned Sparrow

Scientific Name
Setophaga ruticilla
Turdus migratorius
Spizella arborea
Pelecanus erythrorhynchos
Synthliboramphus antiquus
Calypte anna
Myiarchus cinerascens
Oceanodroma homochroa
Ammodramus bairdii
Haliaeetus leucocephalus
Icterus galbula
Columba fasciata
Riparia riparia
Tyto alba
Hirundo rustica
Dendroica castanea
Vireo bellii
Ceryle alcyon
Toxostoma bendirei
Thryomanes bewickii
Haematopus bachmani
Sayornis nigricans
Laterallus jamaicensis
Melanitta nigra
Rynchops niger
Oceanodroma melania
Cypseloides niger
Chlidonias niger
Arenaria melanocephala
Mniotilta varia
Pluvialis squatarola
Dendroica fusca
Archilochus alexandri
Spizella atrogularis

Order
Passeriformes
Passeriformes
Passeriformes
Ciconiiformes
Ciconiiformes
Apodiformes
Passeriformes
Ciconiiformes
Passeriformes
Ciconiiformes
Passeriformes
Columbiformes
Passeriformes
Strigiformes
Passeriformes
Passeriformes
Passeriformes
Coraciiformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Gruiformes
Anseriformes
Ciconiiformes
Ciconiiformes
Apodiformes
Ciconiiformes
Ciconiiformes
Passeriformes
Ciconiiformes
Passeriformes
Apodiformes
Passeriformes

Family
Parulidae
Turdidae
Emberizidae
Pelecanidae
Alcidae
Trochilidae
Tyrannidae
Hydrobatidae
Emberizidae
Accipitridae
Icteridae
Columbidae
Hirundinidae
Tytonidae
Hirundinidae
Parulidae
Vireonidae
Alcedinidae
Mimidae
Troglodytidae
Charadriidae
Tyrannidae
Rallidae
Anatidae
Laridae
Hydrobatidae
Apodidae
Laridae
Scolopacidae
Parulidae
Charadriidae
Parulidae
Trochilidae
Emberizidae

Abundance
Rare
Common
Occasional
Occasional
Occasional
Abundant
Common
Occasional
Occasional
Occasional
Rare
Rare
Rare
Occasional
Common
Rare
Occasional
Uncommon
Occasional
Common
Occasional
Common
Occasional
Rare
Rare
Occasional
Rare
Rare
Common
Rare
Common
Rare
Rare
Rare

Residency
Migratory
Breeder
Migratory
Vagrant
Vagrant
Breeder
Breeder
Migratory
Vagrant
Vagrant
Migratory
Migratory
Migratory
Resident
Breeder
Migratory
Migratory
Resident
Migratory
Breeder
Vagrant
Breeder
Vagrant
Resident
Migratory
Migratory
Migratory
Migratory
Resident
Migratory
Resident
Migratory
Resident
Resident

Nativity
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
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Common Name
Black-crowned Night-Heron
Black-headed Grosbeak
Black-legged Kittiwake
Black-necked Stilt
Blackpoll Warbler
Black-throated Blue Warbler
Black-throated Gray Warbler
Black-throated Green Warbler
Black-throated Sparrow
Black-vented Shearwater
Blue Grosbeak
Blue-footed Booby
Blue-gray Gnatcatcher
Blue-winged Teal
Blue-winged Warbler
Bobolink
Bonaparte's Gull
Brandt's Cormorant
Brant
Brewer's Blackbird
Brewer's Sparrow
Broad-tailed Hummingbird
Broad-winged Hawk
Brown Booby
Brown Creeper
Brown Pelican
Brown Thrasher
Brown-headed Cowbird
Bufflehead
Buller's Shearwater
Bullock's Oriole
Burrowing Owl
Bushtit
Cactus Wren
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Scientific Name
Order
Nycticorax nycticorax
Ciconiiformes
Pheucticus melanocephalus
Passeriformes
Rissa tridactyla
Ciconiiformes
Himantopus mexicanus
Ciconiiformes
Dendroica striata
Passeriformes
Dendroica caerulescens
Passeriformes
Dendroica nigrescens
Passeriformes
Dendroica virens
Passeriformes
Amphispiza bilineata
Passeriformes
Puffinus opisthomelas
Ciconiiformes
Guiraca caerulea
Passeriformes
Sula nebouxii
Ciconiiformes
Polioptila caerulea
Passeriformes
Anas discors
Anseriformes
Vermivora pinus
Passeriformes
Dolichonyx oryzivorus
Passeriformes
Larus philadelphia
Ciconiiformes
Phalacrocorax penicillatus
Ciconiiformes
Branta bernicla
Anseriformes
Euphagus cyanocephalus
Passeriformes
Spizella breweri
Passeriformes
Selasphorus platycercus
Apodiformes
Buteo platypterus
Ciconiiformes
Sula leucogaster
Ciconiiformes
Certhia americana
Passeriformes
Pelecanus occidentalis
Ciconiiformes
Toxostoma rufum
Passeriformes
Molothrus ater
Passeriformes
Bucephala albeola
Anseriformes
Puffinus bulleri
Ciconiiformes
Icterus bullockii
Passeriformes
Athene cunicularia
Strigiformes
Psaltriparus minimus
Passeriformes
Campylorhynchus brunneicapillus
Passeriformes

Family
Ardeidae
Cardinalidae
Laridae
Charadriidae
Parulidae
Parulidae
Parulidae
Parulidae
Emberizidae
Procellariidae
Cardinalidae
Sulidae
Certhiidae
Anatidae
Parulidae
Icteridae
Laridae
Phalacrocoracidae
Anatidae
Icteridae
Emberizidae
Trochilidae
Accipitridae
Sulidae
Certhiidae
Pelecanidae
Mimidae
Icteridae
Anatidae
Procellariidae
Icteridae
Strigidae
Aegithalidae
Troglodytidae

Abundance
Abundant
Common
Rare
Rare
Rare
Rare
Common
Rare
Occasional
Uncommon
Uncommon
Occasional
Uncommon
Rare
Occasional
Occasional
Common
Abundant
Common
Common
Rare
Occasional
Occasional
Occasional
Occasional
Abundant
Occasional
Common
Abundant
Occasional
Abundant
Occasional
Abundant
Occasional

Residency
Breeder
Resident
Resident
Vagrant
Migratory
Migratory
Migratory
Migratory
Migratory
Resident
Migratory
Vagrant
Resident
Resident
Migratory
Migratory
Resident
Resident
Resident
Breeder
Resident
Vagrant
Vagrant
Vagrant
Vagrant
Resident
Migratory
Resident
Resident
Vagrant
Resident
Vagrant
Breeder
Vagrant

Nativity
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native

Common Name
California Gnatcatcher
California Gull
California Least Tern
California Quail
California Thrasher
California Towhee
Calliope Hummingbird
Canada Goose
Canada Warbler
Cape May Warbler
Caspian Tern
Cassin's Finch
Cassin's Kingbird
Cassin's Vireo
Cattle Egret
Cedar Waxwing
Cerulean Warbler
Chestnut-collared Longspur
Chestnut-sided Warbler
Chimney Swift
Chipping Sparrow
Cinnamon Teal
Clark's Grebe
Clark's Nutcracker
Clay-colored Sparrow
Cliff Swallow
Common Goldeneye
Common Grackle
Common Ground Dove
Common Loon
Common Merganser
Common Murre
Common Poorwill
Common Raven

Scientific Name
Polioptila californica
Larus californicus
Sterna antillarum browni
Callipepla californica
Toxostoma redivivum
Pipilo crissalis
Stellula calliope
Branta canadensis
Wilsonia canadensis
Dendroica tigrina
Sterna caspia
Carpodacus cassinii
Tyrannus vociferans
Vireo cassinii
Bubulcus ibis
Bombycilla cedrorum
Dendroica cerulea
Calcarius ornatus
Dendroica pensylvanica
Chaetura pelagica
Spizella passerina
Anas cyanoptera
Aechmophorus clarkii
Nucifraga columbiana
Spizella pallida
Petrochelidon pyrrhonota
Bucephala clangula
Quiscalus quiscula
Columbina passerina
Gavia immer
Mergus merganser
Uria aalge
Phalaenoptilus nuttallii
Corvus corax

Order
Passeriformes
Ciconiiformes
Ciconiiformes
Galliformes
Passeriformes
Passeriformes
Apodiformes
Anseriformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Apodiformes
Passeriformes
Anseriformes
Ciconiiformes
Passeriformes
Passeriformes
Passeriformes
Anseriformes
Passeriformes
Columbiformes
Ciconiiformes
Anseriformes
Ciconiiformes
Strigiformes
Passeriformes

Family
Certhiidae
Laridae
Laridae
Odontophoridae
Mimidae
Emberizidae
Trochilidae
Anatidae
Parulidae
Parulidae
Laridae
Fringillidae
Tyrannidae
Vireonidae
Ardeidae
Bombycillidae
Parulidae
Emberizidae
Parulidae
Apodidae
Emberizidae
Anatidae
Podicipedidae
Corvidae
Emberizidae
Hirundinidae
Anatidae
Icteridae
Columbidae
Gaviidae
Anatidae
Alcidae
Caprimulgidae
Corvidae

Abundance
Occasional
Abundant
Rare
Common
Common
Abundant
Rare
Occasional
Occasional
Occasional
Uncommon
Occasional
Common
Uncommon
Occasional
Common
Occasional
Occasional
Rare
Rare
Uncommon
Rare
Abundant
Occasional
Rare
Common
Rare
Occasional
Occasional
Common
Occasional
Occasional
Rare
Common

Residency
Resident
Resident
Resident
Breeder
Breeder
Breeder
Migratory
Vagrant
Migratory
Migratory
Resident
Migratory
Breeder
Migratory
Vagrant
Resident
Migratory
Migratory
Migratory
Migratory
Breeder
Resident
Resident
Vagrant
Migratory
Breeder
Resident
Vagrant
Vagrant
Resident
Resident
Resident
Migratory
Breeder

Nativity
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Non-Native
Native
Native
Native
Native
Native
Native
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Common Name
Common Tern
Common Yellowthroat
Connecticut Warbler
Cooper's Hawk
Costa's Hummingbird
Craveri's Murrelet
Dark-eyed Junco
Dickcissel
Double-crested Cormorant
Downy Woodpecker
Dunlin
Dusky Flycatcher
Eared Grebe
Eastern Kingbird
Eastern Phoebe
Eastern Wood-pewee
Elegant Tern
European Starling
Evening Grosbeak
Ferruginous Hawk
Flammulated Owl
Fork-tailed Storm-Petrel
Forster's Tern
Fox Sparrow
Glaucous Gull
Glaucous-winged Gull
Golden Eagle
Golden-crowned Kinglet
Golden-crowned Sparrow
Grace's Warbler
Grasshopper Sparrow
Gray Catbird
Gray Flycatcher
Gray-cheeked Thrush
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Scientific Name
Sterna hirundo
Geothlypis trichas
Oporornis agilis
Accipiter cooperii
Calypte costae
Synthliboramphus craveri
Junco hyemalis
Spiza americana
Phalacrocorax auritus
Picoides pubescens
Calidris alpina
Empidonax oberholseri
Podiceps nigricollis
Tyrannus tyrannus
Sayornis phoebe
Contopus virens
Sterna elegans
Sturnus vulgaris
Coccothraustes vespertinus
Buteo regalis
Otus flammeolus
Oceanodroma furcata
Sterna forsteri
Passerella iliaca
Larus hyperboreus
Larus glaucescens
Aquila chrysaetos
Regulus satrapa
Zonotrichia atricapilla
Dendroica graciae
Ammodramus savannarum
Dumetella carolinensis
Empidonax wrightii
Catharus minimus

Order
Ciconiiformes
Passeriformes
Passeriformes
Ciconiiformes
Apodiformes
Ciconiiformes
Passeriformes
Passeriformes
Ciconiiformes
Piciformes
Ciconiiformes
Passeriformes
Ciconiiformes
Passeriformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Passeriformes
Ciconiiformes
Strigiformes
Ciconiiformes
Ciconiiformes
Passeriformes
Ciconiiformes
Ciconiiformes
Ciconiiformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes

Family
Laridae
Parulidae
Parulidae
Accipitridae
Trochilidae
Alcidae
Emberizidae
Cardinalidae
Phalacrocoracidae
Picidae
Scolopacidae
Tyrannidae
Podicipedidae
Tyrannidae
Tyrannidae
Tyrannidae
Laridae
Sturnidae
Fringillidae
Accipitridae
Strigidae
Hydrobatidae
Laridae
Emberizidae
Laridae
Laridae
Accipitridae
Regulidae
Emberizidae
Parulidae
Emberizidae
Mimidae
Tyrannidae
Turdidae

Abundance
Uncommon
Uncommon
Occasional
Common
Uncommon
Uncommon
Common
Occasional
Abundant
Occasional
Rare
Uncommon
Abundant
Occasional
Rare
Occasional
Common
Common
Occasional
Rare
Occasional
Occasional
Common
Uncommon
Occasional
Common
Occasional
Occasional
Common
Occasional
Occasional
Occasional
Uncommon
Occasional

Residency
Resident
Resident
Migratory
Resident
Resident
Migratory
Resident
Migratory
Resident
Migratory
Resident
Migratory
Resident
Migratory
Migratory
Vagrant
Resident
Breeder
Vagrant
Migratory
Vagrant
Vagrant
Resident
Resident
Resident
Resident
Vagrant
Resident
Resident
Migratory
Migratory
Vagrant
Migratory
Vagrant

Nativity
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Non-Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native

Common Name
Great Blue Heron
Great Crested Flycatcher
Great Egret
Great Horned Owl
Greater Pewee
Greater Roadrunner
Greater Scaup
Greater White-fronted Goose
Greater Yellowlegs
Green Heron
Green-tailed Towhee
Green-winged Teal
Hairy Woodpecker
Hammond's Flycatcher
Harris' Sparrow
Heermann's Gull
Hepatic Tanager
Hermit Thrush
Hermit Warbler
Herring Gull
Hooded Oriole
Hooded Warbler
Horned Grebe
Horned Lark
House Finch
House Sparrow
House Wren
Hutton's Vireo
Indigo Bunting
Kentucky Warbler
Killdeer
Lapland Longspur
Lark Bunting
Lark Sparrow

Scientific Name
Ardea herodias
Myiarchus crinitus
Ardea alba
Bubo virginianus
Contopus pertinax
Geococcyx californianus
Aythya marila
Anser albifrons
Tringa melanoleuca
Butorides virescens
Pipilo chlorurus
Anas crecca
Picoides villosus
Empidonax hammondii
Zonotrichia querula
Larus heermanni
Piranga flava
Catharus guttatus
Dendroica occidentalis
Larus argentatus
Icterus cucullatus
Wilsonia citrina
Podiceps auritus
Eremophila alpestris actia
Carpodacus mexicanus
Passer domesticus
Troglodytes aedon
Vireo huttoni
Passerina cyanea
Oporornis formosus
Charadrius vociferus
Calcarius lapponicus
Calamospiza melanocorys
Chondestes grammacus

Order
Ciconiiformes
Passeriformes
Ciconiiformes
Strigiformes
Passeriformes
Cuculiformes
Anseriformes
Anseriformes
Ciconiiformes
Ciconiiformes
Passeriformes
Anseriformes
Piciformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Passeriformes
Passeriformes

Family
Ardeidae
Tyrannidae
Ardeidae
Strigidae
Tyrannidae
Cuculidae
Anatidae
Anatidae
Scolopacidae
Ardeidae
Emberizidae
Anatidae
Picidae
Tyrannidae
Emberizidae
Laridae
Thraupidae
Turdidae
Parulidae
Laridae
Icteridae
Parulidae
Podicipedidae
Alaudidae
Fringillidae
Passeridae
Troglodytidae
Vireonidae
Cardinalidae
Parulidae
Charadriidae
Emberizidae
Emberizidae
Emberizidae

Abundance
Abundant
Occasional
Common
Uncommon
Occasional
NA
Occasional
Occasional
Rare
Uncommon
Rare
Rare
Occasional
Common
Occasional
Abundant
Occasional
Common
Common
Common
Common
Occasional
Uncommon
Uncommon
Abundant
Abundant
Common
Rare
Rare
Occasional
Uncommon
Occasional
Occasional
Rare

Residency
Breeder
Migratory
Resident
Resident
Vagrant
NA
Migratory
Vagrant
Resident
Vagrant
Migratory
Resident
Migratory
Migratory
Migratory
Resident
Migratory
Resident
Migratory
Resident
Breeder
Migratory
Resident
Resident
Breeder
Breeder
Resident
Migratory
Migratory
Migratory
Resident
Migratory
Migratory
Migratory

Nativity
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
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Common Name
Laughing Gull
Lawrence's Goldfinch
Lazuli Bunting
Leach's Storm-petrel
Least Flycatcher
Least Sandpiper
Least Storm-Petrel
Lesser Golden-plover
Lesser Goldfinch
Lesser Nighthawk
Lesser Scaup
Lewis' Woodpecker
Lincoln's Sparrow
Little Bunting
Loggerhead Shrike
Long-billed Curlew
Long-billed Dowitcher
Long-eared Owl
Long-tailed Duck
Lucy's Warbler
Macgillivray's Warbler
Magnificent Frigatebird
Magnolia Warbler
Mallard
Marbled Godwit
Marsh Wren
Merlin
Mew Gull
Mississippi Kite
Mountain Bluebird
Mountain Chickadee
Mourning Dove
Mourning Warbler
Nashville Warbler
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Scientific Name
Larus atricilla
Carduelis lawrencei
Passerina amoena
Oceanodroma leucorhoa
Empidonax minimus
Calidris minutilla
Oceanodroma microsoma
Pluvialis dominica
Carduelis psaltria
Chordeiles acutipennis
Aythya affinis
Melanerpes lewis
Melospiza lincolnii
Emberiza pusilla
Lanius ludovicianus
Numenius americanus
Limnodromus scolopaceus
Asio otus
Clangula hyemalis
Vermivora luciae
Oporornis tolmiei
Fregata magnificens
Dendroica magnolia
Anas platyrhynchos
Limosa fedoa
Cistothorus palustris
Falco columbarius
Larus canus
Ictinia mississippiensis
Sialia currucoides
Parus gambeli
Zenaida macroura
Oporornis philadelphia
Vermivora ruficapilla

Order
Ciconiiformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Ciconiiformes
Ciconiiformes
Ciconiiformes
Passeriformes
Strigiformes
Anseriformes
Piciformes
Passeriformes
Passeriformes
Passeriformes
Ciconiiformes
Ciconiiformes
Strigiformes
Anseriformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Anseriformes
Ciconiiformes
Passeriformes
Ciconiiformes
Ciconiiformes
Ciconiiformes
Passeriformes
Passeriformes
Columbiformes
Passeriformes
Passeriformes

Family
Laridae
Fringillidae
Cardinalidae
Hydrobatidae
Tyrannidae
Scolopacidae
Hydrobatidae
Charadriidae
Fringillidae
Caprimulgidae
Anatidae
Picidae
Emberizidae
Emberizidae
Laniidae
Scolopacidae
Scolopacidae
Strigidae
Anatidae
Parulidae
Parulidae
Fregatidae
Parulidae
Anatidae
Scolopacidae
Troglodytidae
Falconidae
Laridae
Accipitridae
Turdidae
Paridae
Columbidae
Parulidae
Parulidae

Abundance
Occasional
Uncommon
Uncommon
Uncommon
Occasional
Common
Occasional
Occasional
Common
Rare
Abundant
Occasional
Uncommon
Occasional
Uncommon
Rare
Common
Occasional
Rare
Rare
Uncommon
Occasional
Rare
Common
Uncommon
Rare
Rare
Uncommon
Occasional
Occasional
Occasional
Abundant
Occasional
Common

Residency
Vagrant
Migratory
Migratory
Resident
Migratory
Resident
Migratory
Vagrant
Breeder
Migratory
Resident
Migratory
Resident
Vagrant
Resident
Resident
Resident
Vagrant
Resident
Migratory
Migratory
Vagrant
Migratory
Resident
Resident
Migratory
Resident
Resident
Vagrant
Resident
Vagrant
Resident
Migratory
Migratory

Nativity
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Non-Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native

Common Name
Northern Flicker
Northern Fulmar
Northern Harrier
Northern Mockingbird
Northern Parula
Northern Pintail
Northern Rough-winged Swallow
Northern Shoveler
Northern Waterthrush
Nuttall's Woodpecker
Olive-sided Flycatcher
Orange-crowned Warbler
Orchard Oriole
Osprey
Ovenbird
Pacific Loon
Pacific-slope Flycatcher
Painted Bunting
Painted Redstart
Palm Warbler
Parasitic Jaeger
Pelagic Cormorant
Peregrine Falcon
Phainopepla
Philadelphia Vireo
Pied-billed Grebe
Pine Siskin
Pine Warbler
Pink-footed Shearwater
Plain Titmouse
Plumbeous Vireo
Pomarine Jaeger
Prairie Falcon
Prairie Warbler

Scientific Name
Colaptes auratus
Fulmarus glacialis
Circus cyaneus
Mimus polyglottos
Parula americana
Anas acuta
Stelgidopteryx serripennis
Anas clypeata
Seiurus noveboracensis
Picoides nuttallii
Contopus cooperi
Vermivora celata
Icterus spurius
Pandion haliaetus
Seiurus aurocapillus
Gavia pacifica
Empidonax difficilis
Passerina ciris
Myioborus pictus
Dendroica palmarum
Stercorarius parasiticus
Phalacrocorax pelagicus
Falco peregrinus
Phainopepla nitens
Vireo philadelphicus
Podilymbus podiceps
Carduelis pinus
Dendroica pinus
Puffinus creatopus
Parus inornatus
Vireo plumbeus
Stercorarius pomarinus
Falco mexicanus
Dendroica discolor

Order
Piciformes
Ciconiiformes
Ciconiiformes
Passeriformes
Passeriformes
Anseriformes
Passeriformes
Anseriformes
Passeriformes
Piciformes
Passeriformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Ciconiiformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Ciconiiformes
Ciconiiformes
Ciconiiformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Passeriformes
Ciconiiformes
Ciconiiformes
Passeriformes

Family
Picidae
Procellariidae
Accipitridae
Mimidae
Parulidae
Anatidae
Hirundinidae
Anatidae
Parulidae
Picidae
Tyrannidae
Parulidae
Icteridae
Accipitridae
Parulidae
Gaviidae
Tyrannidae
Cardinalidae
Parulidae
Parulidae
Stercorariidae
Phalacrocoracidae
Falconidae
Ptilogonatidae
Vireonidae
Podicipedidae
Fringillidae
Parulidae
Procellariidae
Paridae
Vireonidae
Stercorariidae
Falconidae
Parulidae

Abundance
Common
Rare
Uncommon
Abundant
Rare
Rare
Common
Rare
Rare
Occasional
Uncommon
Common
Occasional
Rare
Rare
Common
Common
Occasional
Rare
Rare
Rare
Common
Uncommon
Uncommon
Occasional
Abundant
Uncommon
Occasional
Rare
Occasional
Rare
Rare
Rare
Rare

Residency
Resident
Resident
Resident
Breeder
Migratory
Resident
Migratory
Resident
Migratory
Migratory
Migratory
Breeder
Migratory
Resident
Migratory
Resident
Migratory
Migratory
Migratory
Migratory
Resident
Resident
Breeder
Migratory
Migratory
Resident
Resident
Migratory
Migratory
Vagrant
Migratory
Resident
Migratory
Migratory

Nativity
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
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Common Name
Prothonotary Warbler
Purple Finch
Purple Gallinule
Purple Martin
Pygmy Nuthatch
Red Crossbill
Red Knot
Red Phalarope
Red-breasted Merganser
Red-breasted Nuthatch
Red-breasted Sapsucker
Red-eyed Vireo
Red-faced Warbler
Red-naped Sapsucker
Red-necked Phalarope
Red-shouldered Hawk
Red-tailed Hawk
Red-throated Loon
Red-throated Pipit
Red-winged Blackbird
Rhinoceros Auklet
Ring-billed Gull
Rock Dove
Rock Wren
Rose-breasted Grosbeak
Royal Tern
Ruby-crowned Kinglet
Ruddy Duck
Ruddy Turnstone
Rufous Hummingbird
Rufous-crowned Sparrow
Rusty Blackbird
Sabine's Gull
Sage Sparrow
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Scientific Name
Protonotaria citrea
Carpodacus purpureus
Porphyrula martinica
Progne subis
Sitta pygmaea
Loxia curvirostra
Calidris canutus
Phalaropus fulicaria
Mergus serrator
Sitta canadensis
Sphyrapicus ruber
Vireo olivaceus
Cardellina rubrifrons
Sphyrapicus nuchalis
Phalaropus lobatus
Buteo lineatus
Buteo jamaicensis
Gavia stellata
Anthus cervinus
Agelaius phoeniceus
Cerorhinca monocerata
Larus delawarensis
Columba livia
Salpinctes obsoletus
Pheucticus ludovicianus
Sterna maxima
Regulus calendula
Oxyura jamaicensis
Arenaria interpres
Selasphorus rufus
Aimophila ruficeps
Euphagus carolinus
Xema sabini
Amphispiza belli

Order
Passeriformes
Passeriformes
Gruiformes
Passeriformes
Passeriformes
Passeriformes
Ciconiiformes
Ciconiiformes
Anseriformes
Passeriformes
Piciformes
Passeriformes
Passeriformes
Piciformes
Ciconiiformes
Ciconiiformes
Ciconiiformes
Ciconiiformes
Passeriformes
Passeriformes
Ciconiiformes
Ciconiiformes
Columbiformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Anseriformes
Ciconiiformes
Apodiformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes

Family
Parulidae
Fringillidae
Rallidae
Hirundinidae
Sittidae
Fringillidae
Scolopacidae
Scolopacidae
Anatidae
Sittidae
Picidae
Vireonidae
Parulidae
Picidae
Scolopacidae
Accipitridae
Accipitridae
Gaviidae
Motacillidae
Icteridae
Alcidae
Laridae
Columbidae
Troglodytidae
Cardinalidae
Laridae
Regulidae
Anatidae
Scolopacidae
Trochilidae
Emberizidae
Icteridae
Laridae
Emberizidae

Abundance
Occasional
Rare
Occasional
Rare
Occasional
Occasional
Rare
Occasional
Common
Rare
Uncommon
Rare
Occasional
Rare
Occasional
Common
Abundant
Common
Occasional
Uncommon
Occasional
Abundant
Common
Occasional
Rare
Common
Abundant
Common
Common
Uncommon
Uncommon
Occasional
Occasional
Occasional

Residency
Migratory
Resident
Vagrant
Migratory
Vagrant
Resident
Migratory
Resident
Resident
Breeder
Resident
Migratory
Migratory
Resident
Resident
Breeder
Breeder
Resident
Vagrant
Resident
Resident
Resident
Resident
Resident
Migratory
Resident
Resident
Resident
Resident
Migratory
Resident
Migratory
Vagrant
Migratory

Nativity
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native

Common Name
Sage Thrasher
Sanderling
Savannah Sparrow
Say's Phoebe
Scarlet Tanager
Scissor-tailed Flycatcher
Scott's Oriole
Semipalmated Plover
Sharp-shinned Hawk
Short-billed Dowitcher
Short-eared Owl
Short-tailed Shearwater
Snow Goose
Snowy Egret
Snowy Plover
Solitary Sandpiper
Song Sparrow
Sooty Shearwater
Sora
Spotted Dove
Spotted Sandpiper
Spotted Towhee
Steller's Jay
Sulphur-bellied Flycatcher
Summer Tanger
Surf Scoter
Surfbird
Swainson's Hawk
Swainson's Thrush
Swamp Sparrow
Tennessee Warbler
Thayer's Gull
Thick-billed Kingbird
Townsend's Solitaire

Scientific Name
Oreoscoptes montanus
Calidris alba
Passerculus sandwichensis
Sayornis saya
Piranga olivacea
Tyrannus forficatus
Icterus parisorum
Charadrius semipalmatus
Accipiter striatus
Limnodromus griseus
Asio flammeus
Puffinus tenuirostris
Chen caerulescens
Egretta thula
Charadrius alexandrinus
Tringa solitaria
Melospiza melodia
Puffinus griseus
Porzana carolina
Streptopelia chinensis
Actitis macularia
Pipilo maculatus
Cyanocitta stelleri
Myiodynastes luteiventris
Piranga rubra
Melanitta perspicillata
Aphriza virgata
Buteo swainsoni
Catharus ustulatus
Melospiza georgiana
Vermivora peregrina
Larus thayeri
Tyrannus crassirostris
Myadestes townsendi

Order
Passeriformes
Ciconiiformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Ciconiiformes
Ciconiiformes
Ciconiiformes
Strigiformes
Ciconiiformes
Anseriformes
Ciconiiformes
Ciconiiformes
Ciconiiformes
Passeriformes
Ciconiiformes
Gruiformes
Columbiformes
Ciconiiformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Anseriformes
Ciconiiformes
Ciconiiformes
Passeriformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Passeriformes

Family
Mimidae
Scolopacidae
Emberizidae
Tyrannidae
Thraupidae
Tyrannidae
Icteridae
Charadriidae
Accipitridae
Scolopacidae
Strigidae
Procellariidae
Anatidae
Ardeidae
Charadriidae
Scolopacidae
Emberizidae
Procellariidae
Rallidae
Columbidae
Scolopacidae
Emberizidae
Corvidae
Tyrannidae
Thraupidae
Anatidae
Scolopacidae
Accipitridae
Turdidae
Emberizidae
Parulidae
Laridae
Tyrannidae
Turdidae

Abundance
Rare
Common
Uncommon
Common
Occasional
Occasional
Rare
Uncommon
Common
Rare
Occasional
Occasional
Occasional
Common
Occasional
Occasional
Uncommon
Rare
Occasional
Occasional
Common
Common
Occasional
Occasional
Uncommon
Abundant
Uncommon
Occasional
Uncommon
Occasional
Rare
Rare
Occasional
Rare

Residency
Migratory
Resident
Resident
Resident
Migratory
Migratory
Migratory
Resident
Resident
Migratory
Vagrant
Resident
Vagrant
Resident
Vagrant
Vagrant
Breeder
Migratory
Vagrant
Vagrant
Resident
Breeder
Vagrant
Migratory
Migratory
Resident
Resident
Vagrant
Migratory
Migratory
Migratory
Resident
Migratory
Migratory

Nativity
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
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Common Name
Townsend's Warbler
Tree Swallow
Tricolored Blackbird
Tropical Kingbird
Turkey Vulture
Varied Thrush
Vaux's Swift
Vermilion Flycatcher
Vesper Sparrow
Violet-green Swallow
Virginia's Warbler
Wandering Tattler
Warbling Vireo
Water Pipit
Western Bluebird
Western Grebe
Western Gull
Western Kingbird
Western Meadowlark
Western Sandpiper
Western Scrub Jay
Western Tanager
Western Wood-Pewee
Whimbrel
Whip-poor-will
White Ibis
White-breasted Nuthatch
White-crowned Sparrow
White-eyed Vireo
White-faced Ibis
White-tailed Kite
White-throated Sparrow
White-throated Swift
White-winged Dove
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Scientific Name
Dendroica townsendi
Tachycineta bicolor
Agelaius tricolor
Tyrannus melancholicus
Cathartes aura
Zoothera naevia
Chaetura vauxi
Pyrocephalus rubinus
Pooecetes gramineus
Tachycineta thalassina
Vermivora virginiae
Heteroscelus incanus
Vireo gilvus
Anthus spinoletta
Sialia mexicana
Aechmophorus occidentalis
Larus occidentalis
Tyrannus verticalis
Sturnella neglecta
Calidris mauri
Aphelocoma californica
Piranga ludoviciana
Contopus sordidulus
Numenius phaeopus
Caprimulgus vociferus
Eudocimus albus
Sitta carolinensis
Zonotrichia leucophrys
Vireo griseus
Plegadis chihi
Elanus leucurus
Zonotrichia albicollis
Aeronautes saxatalis
Zenaida asiatica

Order
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Apodiformes
Passeriformes
Passeriformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Passeriformes
Passeriformes
Ciconiiformes
Ciconiiformes
Passeriformes
Passeriformes
Ciconiiformes
Passeriformes
Passeriformes
Passeriformes
Ciconiiformes
Strigiformes
Ciconiiformes
Passeriformes
Passeriformes
Passeriformes
Ciconiiformes
Ciconiiformes
Passeriformes
Apodiformes
Columbiformes

Family
Parulidae
Hirundinidae
Icteridae
Tyrannidae
Ciconiidae
Turdidae
Apodidae
Tyrannidae
Emberizidae
Hirundinidae
Parulidae
Scolopacidae
Vireonidae
Motacillidae
Turdidae
Podicipedidae
Laridae
Tyrannidae
Icteridae
Scolopacidae
Corvidae
Thraupidae
Tyrannidae
Scolopacidae
Caprimulgidae
Threskiornithidae
Sittidae
Emberizidae
Vireonidae
Threskiornithidae
Accipitridae
Emberizidae
Apodidae
Columbidae

Abundance
Common
Common
Occasional
Rare
Rare
Occasional
Uncommon
Rare
Rare
Common
Rare
Common
Common
Common
Occasional
Abundant
Abundant
Common
Common
Uncommon
Abundant
Common
Common
Common
Occasional
Occasional
Occasional
Abundant
Occasional
Unknown
Uncommon
Rare
Uncommon
Rare

Residency
Resident
Migratory
Migratory
Migratory
Migratory
Resident
Migratory
Migratory
Migratory
Migratory
Migratory
Resident
Migratory
Migratory
Migratory
Resident
Breeder
Migratory
Resident
Resident
Resident
Migratory
Migratory
Resident
Vagrant
Vagrant
Resident
Resident
Vagrant
Unknown
Migratory
Migratory
Resident
Migratory

Nativity
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native

Common Name
White-winged Scoter
Willet
Williamson's Sapsucker
Willow Flycatcher
Wilson's Warbler
Winter Wren
Wood Thrush
Worm-eating Warbler
Wrentit
Xantus's Murrelet
Yellow Warbler
Yellow-bellied Sapsucker
Yellow-breasted Chat
Yellow-green Vireo
Yellow-headed Blackbird
Yellow-rumped Warbler
Yellow-throated Vireo
Yellow-throated Warbler
Zone-tailed Hawk

Scientific Name
Order
Melanitta fusca
Anseriformes
Catoptrophorus semipalmatus Ciconiiformes
Sphyrapicus thyroideus
Piciformes
Empidonax traillii
Passeriformes
Wilsonia pusilla
Passeriformes
Troglodytes troglodytes
Passeriformes
Hylocichla mustelina
Passeriformes
Helmitheros vermivorus
Passeriformes
Chamaea fasciata
Passeriformes
Brachyramphus hypoleuca scrippsi
Ciconiiformes
Dendroica petechia
Passeriformes
Sphyrapicus varius
Piciformes
Icteria virens
Passeriformes
Vireo flavoviridis
Passeriformes
Xanthocephalus xanthocephalusPasseriformes
Dendroica coronata
Passeriformes
Vireo flavifrons
Passeriformes
Dendroica dominica
Passeriformes
Buteo albonotatus
Ciconiiformes

Family
Anatidae
Scolopacidae
Picidae
Tyrannidae
Parulidae
Troglodytidae
Turdidae
Parulidae
Sylviidae
Alcidae
Parulidae
Picidae
Parulidae
Vireonidae
Icteridae
Parulidae
Vireonidae
Parulidae
Accipitridae

Abundance
Rare
Common
Occasional
Uncommon
Common
Occasional
Occasional
Occasional
Uncommon
Occasional
Common
Occasional
Uncommon
Occasional
Occasional
Abundant
Occasional
Occasional
Occasional

Residency
Resident
Resident
Migratory
Migratory
Migratory
Migratory
Vagrant
Migratory
Breeder
Resident
Migratory
Migratory
Migratory
Vagrant
Migratory
Resident
Vagrant
Migratory
Vagrant

Nativity
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
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Geology

1339

The Photographic Story of Cabrillo National Monument’s Coastal Geology

How did these large rocks get here?

1340

Let’s begin with changing sea levels:

Sea levels have changed over time. The trail leading to the tidepools represents a
previous ocean level.
Here we see a wave cut terrace. This was once a beach, very much like the one we
see today several stories below.

1341

Picture this: 70 million years ago, the entire Point Loma Peninsula
was under water.

Notice the tilt?

Over time, due to receding ocean levels and fault movement, the Point Loma
Peninsula was lifted out of the ocean and it continues to slowly rise today. It has
lifted at an angle, so the west side of the peninsula is actually tilted up out of the
water more than the east side of the peninsula.
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How did all these layers get here?

Point Loma Formation

When this peninsula was under water it was at the end of a giant submarine
canyon. You can think of it as the mouth of a river, where flowing sand traveled
down the canyon in the shape of a fan and found its final resting place. Each layer
represents some
underwater event that
caused sand deposits.
Through time and
pressure these layers were
formed, capturing a
moment of geologic
history.
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Top: Notice the layers
and the upward angle
tilt. Wave action causes
erosion and exposes the
layers of the outer
submarine canyon fan.

Bottom: Wave action
on the beach area
creates heavy erosion
and undercutting,
exposing more layers.
Notice the rocks embedded in the top layers. They were once part of the
previous ocean floor. You can find evidence of ocean life in them. Most
evident are the holes from boring clams.
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Pools of water left behind by waves contribute to erosion. Numerous layers are left
behind. Those layers expose trace fossils.

1345

What kind of fossils can be found at Cabrillo?
Top: Inoceramids: Large, thin bivalves that went extinct at the end of the
Cretaceous Period 65 million years ago.

Bottom:
Ophiomorpha,
or traces of
burrowed tube
homes left by
ghost shrimp
millions of years
ago.
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Have there been any recent fossil discoveries?

On May 11, 2011 a park visitor discovered a fossil along the coastal bluffs of
Cabrillo National Monument. The San Diego Natural History Museum examined
this fossil and determined it was most likely that of the plant genus Araucaria.
The species is unknown, but it is believed to have existed in the area during the
Cretaceous time period, 65-145 million years ago. It’s believed to resemble a plant
from today called the monkey-puzzle tree.
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Wind and rain leave sand deposits on top of the sandstone layers. These formations
can change overnight during a heavy storm.
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Remember the wave cut terrace that makes up the tidepool trail
entrance? These red sands are part of a terrace deposit that makes up the
Bay Point formation. It was left behind on that wave cut terrace when
the sea level lowered. This sand is from the Pleistocene time period and
is much younger than the submarine fan rocks. It is much younger than
the rock layers found below it.
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More overnight erosion!

The size of a small car!

Top: On May 21, 2011 this large chunk of sandstone bluff collapsed after a night
of enduring large waves at a 6-foot high tide. Even the firmer packed sedimentary
layers can erode and change overnight.
Left: The view
from above.
Looking down about
15 feet from what’s
left of the edge.
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So how did all of these darker, big rocks get here?

These larger rocks up top and those at sea level all came from the same location.
They are igneous, or volcanic rocks which are very hard. Long ago, when the
ocean level was higher and the coastline was in today’s east county, there were
large volcanoes. Rocks from those volcanoes in the Santiago peaks were embedded
in the softer sandstone. As the sandstone erodes away, the igneous rock has
nowhere to go but down.
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Top: The Cabrillo National Monument Tidepools (Rocky Intertidal)

This critical marine habitat would not be possible without the rocks. They help trap
water left behind during low tide, providing a place for marine life that can be seen
by everyone without a boat and without the need to scuba dive. They also create
the perfect habitat for marine algae to grow and some animals to live. The
tidepools serve as a nursery for marine life that can eventually find a home in the
open ocean or the Point Loma Kelp Forest. This is why rocks are truly the “rock
stars” of the intertidal.
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June 25, 2002
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August 25, 2012
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Cabrillo National Monument Tidepools’ Big Rock Has a New Home
From Ranger Bonnie Phillips, January 2, 2013

The scenery at the tidepools changed on January 2, 2013. The Big Rock at the entrance to
the tidepools is no more. Well... it still exists, just a little bit lower now. Local visitors
may ask you what happened to the rock. Here is some background information for you:
The rock did not fall over entirely on its own--but we believe it was very close to doing
so and, with the last high tide and big surf, we were concerned it would fall on a visitor.
The sandstone underneath the rock was cracking in a pattern that suggested it would cave
very soon. People had also been rocking the Big Rock. The NPS policy is to let nature
take its course as much as possible. However, if there is an imminent threat to visitor
safety, we must take action. Today, we accelerated the natural process just a little bit to
ensure that our visitors were not impacted by an imminent hazard.
While it's sad to see the landscape change, we can now watch nature-at-work as the rock
becomes a new home for the lower intertidal animals.
Here are before-and-after photos as well as a video:
Before
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After
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Video of Redistributing Big Rock into the Tidepools

Click on the link below to watch the video.
https://www.youtube.com/watch?v=1X1AooTzAh8
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Point Loma Formation, California: Unpublished MS Thesis, Colorado School of Mines, 133 p.
A) Generalized geologic map of San Diego, California showing the locations of major structures and the outcrop
of the Point Loma Formation. Map modified after Moore and Kennedy (1970) and Kennedy and Tan (2005).
B) Chronostratigraphic chart of Cretaceous strata in the San Diego area (modified from Nilsen and Abbott, 1981).
C) Local geologic map of Point Loma Peninsula showing the outcrop of Cabrillo and Point Loma Formations as
well as Quaternary cover. Faults depicted on the map are represented as lines that intersect the coastline. The
strikes and dips of the faults are not documented. Geologic map heavily modified after Moore and Kennedy
(1970) and Kennedy and Tan (2005).
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Rain Runoff and the Tidepools
(Geo-school sedimentology)
By Don Vaughn
The rain in San Diego, comes with some observable effects to the coast and the tidepools. All the
rain that hits the land will soak in as much as it can into the soils. Much of it will run off because
it falls on pavements, or when the ground gets too soaked to absorb more or where the ground is
too steep, as in the mountains. The runoff will seek its way down gradient through storm drains,
small rills and gullies, mountain valleys and into streams and creeks (some of these "drainages"
are dry most of the year) and eventually into rivers: the Tijuana River, the Sweetwater River, the
San Diego River, the San Dieguito River, the San Luis Rey River, etc.

Watershed Map for San Diego County, from the County of San Diego website
The water carries with it the sediment eroded by the water during its travels; everything from
large cobbles and boulders to fine microscopic silt and clay (the mud)---and sand! This sediment
laden water will travel to the coast and discharge into the sea. Some sediment may not make it
during this storm, but a lot will and the rest will eventually get to the ocean via the next and the
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next and the next storm.
The next few days, after a significant rainfall, you should be able to see that the water just off the
coast is a rich brownish green color; a soup of seawater and sediment. The waves along the
shoreline will work that sediment---winnow it---and sort it out. The cobbles and boulders---the
heavy stuff---will fall right out. The fine silt and clay won't settle out and will be carried off by
the ocean currents; eventually they will fall/settle to the bottom where the waves are quiet and
still, after a long transport. What stays behind? Well, that's the middle size stuff: the sand! Sand
grains are just big and heavy enough to fall out of relatively quiet waters to form our beaches.
But they're also light enough to be picked up by heavier waves, storm waves and be carried off
shore. Sand, over an annual cycle, moves on shore and off. Heavier waves during the winter
create our "winter beaches" which are the cobble beaches we've seen lately. Sand covered
beaches are our "summer beaches" with lighter, non-storm waves that bring the sand back in
from off shore bars. So,where does sand come from? It comes from rivers!!!
In addition to seeing the brown water in the littoral (along-shore) current this "muddy water"
time will affect the organisms in our tide pools. Watch the tide pools to see if they collect
sediment or if there are different organisms. As you know from all the public service
announcements you've probably heard, in addition to the sediment washed into the sea, the water
will carry our pollutants. Stuff that's gathered on the streets and in the dry washes. Oil, solvents,
gasoline, diesel, soap and the other varied chemical broths that we use every day. Stuff that can
be toxic, to us and other creatures and plants. See if you notice anything. Though the rain is a
blessing, we need it, there are other effects.
Below are some rain runoff and high surf photos taken by Ranger Bonnie Phillips from a storm
in March 2014.
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Trace Fossils of Cabrillo National Monument
By Don Vaughn October 3, 2009
It is one of nature’s convenient ironies that as we appreciate the variety and beauty of the
plants and animals that inhabit our tidepools, the pools themselves and the rocks that
surround them record the lives of similar creatures that preceded them---and us---a long
long time ago. While fossils of the actual organisms that lived in the sediments that
formed the rocks around the tidepools can be found, the record of their daily lives and
pursuits (what they did for a living) is far more common. More common than shells or
carapaces, bones or skulls are their “trace fossils”; also referred to as “shadow fossils,
lebenspuren or ichnofossils” (as if calling something by their German and Latin names
makes anything easier). So, we’ll stick to calling them trace fossils!
Trace fossils are typically burrows, borings and footprints, trails or tracks, roots or even
the fecal remnants of the organisms. These can also be called “biogenic sedimentary
structures.” These fossils have distinctive forms and shapes. They have been studied by
geologists, biologists and paleontologists as indicators of the ancient environments in
which the organisms lived, what are referred to as “the paleoenvironment’’. Like other
fossils they have been given formal scientific names and classified by type.
There are several readily identifiable trace fossil types visible in the rocks in the tidepool
area; but first let’s get an overview of the rocks around the tidepools.
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There are four rock units that form this end of the Point Loma peninsula but generally,
there are two basic rock units, or formations, at the tidepools: the Upper Cretaceous (71to 83-million-year-old) Point Loma Formation and the Pleistocene (150,000-year-old)
Bay Point Formation. The contact between these units is what’s called an “angular
unconformity”, as shown here. Geologists can interpret a lot of things from an angular
unconformity: the deposition of the 75-million-year-old Point Loma Formation
sediments, the uplift and tilt of the rocks they became, the erosion of whatever was
deposited over these rocks, the planation (leveling) by wave action of the rocks and the
deposition of the much younger (Pleistocene) Bay Point Formation (the unconformable
part). So there’s a lot---a whole bunch---of time represented by this configuration, this
“unconformity”. The tidepools are actually in the Point Loma Formation and we’ll
concentrate on some trace fossils visible in these rocks.
The Point Loma Formation consists of interlayered rocks: sandstone and shale, about 80
meters worth, with the lower 40 meters characterized by the interlayering of the
sandstone and shale; and the upper part, which is mostly shale. Sandstone is derived
from, ta da, sand! Shale is derived from finer grained materials called silt and clay, or
mud. And their differences are readily apparent.
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The sandstone appears rough, blocky and red or orange. The shale layers appear thin,
gray and wavy. These rocks were originally soft sediments deposited into the ocean via a
river.
The coast of San Diego was about 9 kilometers farther east than today and so this picture

is very representative of what we would have had back then: a river carrying sediments to
the sea, an alluvial fan, littoral drift of the sand sediments into a submarine canyon
through the continental shelf and deeper undersea fans of sediment accumulation. The
sediments flowed downhill in different fashions forming the large undersea fan, but came
to rest in this great pile that now is represented by the exposed layers of rock. These
materials were deposited below sea level in what is called the “bathyal” environment
(depths of 200 to 2000 meters) and at shallower depths. If you look closely you can
actually see the thickness of the sandstone layers (referred to as “beds”) varying within a
relatively short distance because the sediment, in this case sand, flowed outward from a
channel and came to rest. The sand is thicker where it flowed from and thinner away
from that point, actually pinching out.
The trace fossils are best observed in what’s called “plan view”; that is, looking directly
down onto what is called the “bedding plane”, perpendicular to the sand and shale beds.
Some trace fossils can be seen on the edge or “section” of the bedding planes, but what is
really impressive is looking down on a whole slab full of these features.
There are two main fossils that are quite abundant in the tidal zone based on my recent
experience. You can find them easily today and remember them forever! They are called
“Ophiomorpha” and “Thalassinoides”.
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They were most likely made by the same animal: a decapod crustacean, (a shrimp or
lobster). Why do they have two names if they were made by the same animal? Well, if
you think about it, when you walk on the beach you leave different kinds of marks, don’t
you? Footprints and, let’s say if you sit down, you also leave a butt print. These marks are
obviously different. So, we’ll call one a “footprint” and one a “butt print”. With
Ophiomorpha and Thalassinoides we have an animal that burrowed through both mud
and sand and the burrows have different features. For one, Ophiomorpha is a sand-filled
burrow in the mud (shale) lined with fecal pellets. Thalassinoides is a mud-filled burrow
in the sand. So they have different names! Frequently they connect and there’s a nice
diagram of this relationship in one of the references I have. These fossils are indicative of
shallow, littoral (meaning near the shoreline) and shallow sublittoral environments.
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Here’s a nice diagram of the typical seabed fauna from the Jurassic/Cretaceous time
period. We can see the shrimp burrow on the right. There is also another burrow here that
we find as a trace fossil now called “Chondrites”, made by a worm. There is also another
trace fossil here that hasn’t been studied very well and is still called an unidentified fossil
of a mud-filled burrow, darker mud fillings in lighter mud, believed to be packed with
fecal pellets.
I have two references prepared by the paleontologists who actually studied the trace
fossils on Point Loma. These include the definitive study of the trace fossils in this
monument. You can actually use it as a field guide because one of the pages has a
number of drawings of the various trace fossil types. I throw one in my TPERP backpack.
See Don if you would like a copy. All in all, the article indicates there are eight identified
and three unidentified fossils in the interbedded sandstone and shale sequence,
comprising the “trace fossil assemblage” of the Point Loma Formation.

1381

The other handout I have addresses the role of marine rock burrowers in the erosion of
submarine rocks. The article was written from research on the local Scripps Submarine
Canyon off of La Jolla. There’s a brilliant photograph, x-ray and drawing of a rock just
chock full of rock borings made by a wide variety of animals. The article concludes that
“In many localities erosion by animals is more important than erosion by physical and
chemical processes.” So, we can see there is tremendous impact that animals can have on
the rocks in the tidal and submarine environments, especially given lots of time. So all
those little rock-hugging, boring, burrowing, skittering critters we know and love and see
during low tide, and their deeper cousins, have a tremendous role in the environment and
effect on the sediments and rocks in which they live. And they leave the record of their
lives behind for us to see.
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Animals, plants, waves, rocks, and…time! They’re all there for us to find!
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Geology of Cabrillo National Monument

This set of notes on the Geology of Cabrillo was left on the computer of one the monument’s
most exemplary volunteers, John Pierce Harris--Pierce to all of us. He was a naturalist, an
adventurer, a lawyer, a wildlife photographer, a professor of geography and photography, and a
volunteer for Cabrillo National Monument. “Pierce spoke with such passion about natural
resources that it was infectious,” said Terry DiMattio. He logged more than 1,000 volunteer
hours in various capacities, ranging from the annual Cabrillo Festival to whale-watching
weekends, to teaching our new volunteers about tidepool geology. Pierce died Sept. 2, 2006.
“Hi I found this on my computer, likley I wrote it years ago before Dr. Abbotts
last book, cheers P
ps I am not a geologest just a Wyoming trained naturest who can read really
fast, all the information below was found by walking around and reading the
references I have listed. cheers P”
Some Geologic Terms
Anticline: a fold that arches upward
Syncline: a fold the sags downward
Fault: a crack in rock where the rocks have moved in relation to each other
Dip: the angle of a rock layer in relation to the horizontal surface
Strike: Compass direction of a rock layer as it intersects with the horizontal
Rocks
Clastic rock: a rock made up of broken fragments of other rocks
Conglomerate: rounded clasts more than 2 mm diameter
Breccia: sharp edged clasts
Sandstone: clasts of 1/16 mm to 2 mm
Shale: consolidated mud, less than 1/256 mm fragments
Silt: 1/257 mm to 1/16 mm
Organic rocks:
Limestone: made of calcium carbonate (CaCO3)
Skeletal: made from fragments of shells, etc.
Oolitic: made of spherical concretions of CaCO3
Metamorphic rocks: rocks that have been physically altered by heat or pressure
Volcanic rocks: rocks that originate from volcanic activity
Sedimentary rocks: rocks that are layered from the consolidation of sediments
Igneous rocks: rocks that solidified from molten material

References:
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- Geology of the San Diego Metropolitan Area, California, Bulletin 200, Calif. Division of
Mines and Geology, Sacramento CA 1975
- Geologic Hazards in San Diego, P.L. Abbott, San Diego Museum of Natural History, San
Diego, 1977
- Geology of San Diego County, D. Burns Ed, Sunbelt Publications, El Cajon, CA 1997
- Pages of Stone, #2 The Mountaineers, Seattle, 1986
- Assembling California, J. McPhee, Noonday Press, NY 1993
- Sea Cliffs, Beaches and Coastal Valleys of San Diego County, F.P. Shepard, U.C. Press,
Berkeley, 1984
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Point Loma is a block faulted peninsula oriented north south, and an anticline oriented east west
with about five miles of the westward portion eroded away by the sea. The east side of the Point
is composed of sediments (limestone and sandstone and some conglomerates) striking north
south and dipping 10 degrees east.
Cabrillo is an anticline (west side is believed to be beneath the sea about 4 miles out) with the
western end eroded away leaving a series of marine terraces which have further eroded leaving a
relatively steep slope from the lighthouse down to the sea at the tidepools.
The rock at the tidepool area is predominately poorly consolidated marine conglomerates:
sandstone, siltstone, mudstones and limestones. They are believed to be deposited in the shallow
seas adjoining the mainland during late Cretaceous (about 90 million years ago).
Visible from the tidepool area are four geologic formations:
The Point Loma Formation is a greenish marine sandstone interbedded with fossiliefrous shale.
1
This formation including the portion under water is reported to be at least 120m thick and
dates from 104 million years ago plus or minus 10 million years2. Only about 6m of this
formation is visible from the tidepools and dates from about 90 million years ago.
The Cabrillo Formation sits directly on top of the Point Loma formation and is composed
primarily of brown conglomerate marine sandstone and reportedly over 160m thick3. About
120m of this formation is intermittently visible from the tidepools.
The Linda Vista Formation (about 2 million years ago) is the highest point of Cabrillo National
Monument and is a relatively hard reddish brown (hematite cemented) sandstone.
Also visible from the tidepools are large lenses of cobbles and conglomerates in the road cuts.
The top of the Cabrillo Formation (about 75 million years ago) is approximately the end of the
Cretaceous period and the beginning of the Tertiary. Unfortunately for us, about 13 million years
of the upper Cretaceous and lower Tertiary periods are missing at Cabrillo National Monument4.
Perched precariously on top of the Point Loma Formation on the trail just above the tidepools are
several large boulders. These boulders are one of the wonderful mysteries of the Cabrillo
National Monument geology.5 These boulders are metamorphic conglomerate volcanic in origin
and are foreign to our area, the nearest known volcanoes of this type are from the Santiago Peak
area near Lake Hodges about 60km north east of us. How did these boulders get here? Some
writers have suggested they were transported by a large river or landslides but no geologic
evidence of this is to be found.6 The late Professor Shepard of Scripps Institution of
Geology of San Diego County, D. Burns Ed, p 58-59
Geology of the San Diego Metropolitan Area, California, Bulletin 200, Calif. Division of Mines
and Geology, Sacramento CA 1975 p 15
Bulletin 200, p 15
Geology of San Diego County, D. Burns Ed., p 58-59
Sea Cliffs, Beaches and Coastal Valleys of San Diego County, F.P. Shepard, U.C. Press,
Berkeley 1984 p 155
Sea Cliffs, Beaches and Coastal Valleys of San Diego County, F.P. Shepard, p 155
1
2

3
4
5

6
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Oceanography suggested they may represent submarine landslides in the area. Were they Glacial
deposits? Not likely as they show no marks of glaciers and there was no known glacial activity in
our area during that geologic period.7
Between the Point Loma Formation and the Cabrillo Formation are some slope wash
components of the recent (130 thousand years ago) Bay Point Formation; the lower part of this
formation is marine and the upper part terrestrial.8
Fossils
Fossils are any traces of ancient life. A fossil may be an impression like a foot print or a petrified
bit of bone or an entire animal or plant where the tissue has been replaced by minerals.
Local
Period
Possible Fossils
Point Loma Formation
Upper Cretaceous
Foraminifera, Molluscs (Mosasaurs?*)
Cabrillo Formation
Upper Cretaceous
Foraminifera, Molluscs (Mosasaurs?)
End of Cretaceous at Cabrillo -- Dinosaurs are no more!
Linda Vista Formation
Lower Pleistocene
Molluscs
Bay Point Formation
Middle Pleistocene
Molluscs, Foraminifera, Ostracods
* On display at the San Diego Museum of Natural History is a large Ammonite collected from
the Point Loma Sediments, some Ammonites are reported to have teeth marks of Mosasuras, a
10m (33 foot) giant sea going reptile of the late Cretaceous. 9
Sea Stacks, Arches and Caves
The towers of rock separated from the shore are sea stacks, these are left when an arch collapses
and leaves the seaward side isolated from the shore. Sea stacks, arches and caves are caused by
differential erosion, where softer rock material is eroded by wind and sea more rapidly than
harder material.
Los Coronados
Approximately15 nautical miles south of the tidepools are three islands located within the
territorial waters of the Republic of Mexico. These islands are believed to be composed of a
mixture of Cretaceous and Miocene rocks of volcanic origin. There is a small colony of Northern
Elephant Seals, Mirounga angustirostris, on the islands which may be observed from off shore.
There is a small Mexican Army garrison on the south island and landing on the islands is not
permitted on any of the islands. There is no fresh water on the islands.
Basic principals of modern geology
1. Unconformity, a break or interruption in the normal sequence
2. Uniformity, same processes have been operating over the history of the earth
3. Superposition, oldest rocks & sediments at the bottom, youngest at the top
4. Original horizontally, sediments are laid down flat
7
8
9
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Sea Cliffs, Beaches and Coastal Valleys of San Diego County, F.P. Shepard, p 155
Bulletin 200, p 29; Geology of San Diego County, D. Burns Ed, p 77
Geology of San Diego County, D. Burns Ed, p 57

5. Crosscutting relationships, Erosion and cracks that cut through sediments and rocks are
younger
6. Fossils, life spans of species from evolving to extinction differ
7. Faunal succession, often the sequence of life forms found in fossils helps in dating, some
sequences can be correlated with other places in the world or in a small area and succeed
each other in a distinct recognizable order. Fossils are any evidence of the prior existence of
a plant or animal found in rocks.
Radiometric age dating
Marie Curie noticed some rocks exposed her photographic film. Many rocks and minerals decay
radioactively from parent to daughter. Parent > Daughter U235 > stable lead 207 U 235in
>713,000,000 years becomes 1/2 stable lead 207 thus if you find some U235 that is 1/2 lead 207
then it is 713,000,000 years old, if 1/4 lead then 356,500,000 and so on ad infinitum. All living
things take in Carbon 14 in the same proportions and cease accumulating C 14 upon death,
therefore it is possible to date many plants and animals by analyzing the % C 14 present up to
about 50,000,000 years. Carbon 14>in 5730 years becomes 1/2 stable carbon, thus if you find
some burnt wood that is 1/2 C14 and 1/2 C it is 5730 years old + or - 500 years (error) if 1/4 C
then 11,460 years old, if 1/8 then 22,920, if 1/16 then 45,840 after this samples are a bit small for
testing.... There are other materials such as Argon that are also useful in radiometric dating. All
this is done by grinding up the rocks, separating the parts chemically, heating the minerals to be
tested to 1000 to 2000 degrees Celsius to ionize, then accelerate with 10,000 volt accelerator in a
magnetic field to separate the heavy from the light ions and feed into your computer to analyze
in % parent and daughter. A mastery of these basic principals of geology and radiometric dating
are necessary for geography, archaeology and many other sciences.
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Geology of Cabrillo National Monument
This article is by Dr. Peter Selkin from his Geology presentation at the 2004 TPERP Conference.
1. Some geologic background
It’s useful to have a few geologic concepts in mind when looking at the rocks around the
tidepools of Cabrillo:
Sedimentary rocks are made up of material (most often bits of other rocks, called clasts, or
shells) that accumulates on the seafloor, on a riverbed, at the bottom of a lake, etc. Layers of
sediment (strata) are deposited – as you might expect – one on top of another, and are initially
pretty much horizontal.
Geologic time (see Figure 1). A stratigraphic column is a diagram showing what you would see
if you stacked all the rocks in an area on top of one another, from oldest at the bottom to
youngest at the top. The term formation refers to a set of rocks, all of the same age and of similar
or associated rock types. Figure 2 shows a stratigraphic column for the San Diego area.
2. The rocks themselves
The oldest rocks here are the thin strata of mudstone and sandstone that make up the bottom of
the cliffs and the floor of the tidepools. These are the top (that is, the youngest rocks) of the
Point Loma Formation. The layers contain burrows and other trace fossils of ancient marine
organisms. People have also found fossil ammonites (similar to the modern-day chambered
nautilus) and the remains of a mosasaur, an extinct marine reptile, in this same formation, though
not necessarily here. These rocks are about 70 million years old.
On top of the Point Loma mudstones is a layer of gravel and boulders. These are the oldest rocks
of the Cabrillo Formation. Many of the boulders are a dark greenish black rock; these were
originally volcanic rocks of Jurassic age (about 150 million years ago). There are outcrops of
them in their more or less original form near Lake Hodges. Chunks of those volcanic rocks were
eroded out of their original resting places and transported to the seafloor where they were
deposited. There must have been a very strong current to carry such big chunks of rock. The
sandstone layer on top of the boulders suggests relatively quieter waters.
3. Geologic history
About 77 million years ago, the land where Cabrillo National Monument is would have been at
the bottom of the sea. The Point Loma Formation of sandstones and mudstones were deposited
toward the outer edge – the “toe”- of a feature called a submarine fan. Submarine fans are
essentially the result of giant undersea landslides, in which sediment is transported from the
continental shelf by density-driven currents. Smaller particles, like those in the mudstones, are
transported further out to sea than are the larger ones.
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As time passed, successive landslides built the fan both upward and further out to sea. This
process is responsible for the boulders and gravel at the bottom of the Cabrillo Formation.
At some point during the latest Cretaceous – close to 70 million years ago – activity along faults
somewhere east of Cabrillo dropped the seafloor relative to the continental shelf. In short, the
ocean in which the Cabrillo Formation was accumulating got deeper. This relative depth change
is reflected in the change from gravel and boulders at the base of the Cabrillo Formation to sandsized particles above.
The fault motion at the end of the Cretaceous was probably related to the process of subduction,
the collision of a section of seafloor (a plate of oceanic lithosphere, to geologists) with the edge
of a continent. This process is going on right now in the Pacific Northwest and is responsible for
making the Cascade volcanoes and lots of earthquakes. Around 28 million years ago, subduction
here began to slide northwest relative to the North American plate (along what became the San
Andreas fault system). This so-called strike-skip motion is to blame for many of California’s
earthquakes these days. A bend in one local fault, the Rose Canyon fault, made the rocks around
it buckle and fold. This uplifted Mount Soledad and downwarped Mission Bay; it may also be
responsible for the present-day tilt of the strata at Cabrillo.
4. References
Abbott, P.L. 1999. The Rise and Fall of San Diego. San Diego: Sunbelt Publications. 231 p. An
excellent self-contained introduction to the geology of the San Diego area by a professor at
SDSU (Pat Abbott is often on local TV after geologic events).
Atwater, T. 1998. An Animated Tectonic History of Western North America and Southern
California.
http://www.geol.ucsb.edu/`atwater/Animations/Animations.html
QuickTime animations showing the plate-tectonic evolution of Southern California. Professor
Atwater is preparing a more complete web page with more explanations.
Hamblin, W.K., and Christiansen, E.H. 2001. Earth’s Dynamic Systems. 9th ed. New Jersey:
Prentice Hall. 735 p.
The latest edition of a very nice introductory geology text. Exciting photos and diagrams. This
is a good thing to read if you want to know a bit more about the how and why of geology.
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Geology of Cabrillo National Monument
This article is from Pages of Stone: Geology of Western National Parks and Monuments by
Halka Chronic and is now out of print, but not out of date.

At the very tip of Point Loma, Cabrillo National Monument commemorates explorer Juan
Rodriquez Cabrillo, who sailed into San Diego Bay in 1542. In addition to its historical
attraction, the area offers a glimpse of prehistory in the geologic features of Point Loma, as well
as in views of San Diego and San Diego Bay.
Point Loma itself, a slender fault block lifted high above neighboring fault blocks, is made up of
marine sandstone, shale, and conglomerate. These sedimentary rocks are found elsewhere as
scattered remnants along the southern California coast. They were deposited in Cretaceous time
in shallow sea waters just west of the westward-drifting continent. Some of them, recognized by
grading of individual beds from coarse-grained to fine-grained, are turbidity deposits, sand and
mud released rapidly by submarine landslides near the edge of the continental shelf.
The high, irregular ridge of Point Loma, with its eastdipping strata, is the east limb of an anticline that also dates
back to the Crustaceous time. The western side of the
anticline is thought to lie six kilometers (four miles) out to
sea. The Point Loma ridge shelters the northern end of San
Diego Bay from prevailing west and northwest wind and
waves, and establishes the counterclockwise circulation of
nearshore waters that is responsible for the protected bay,
the largest natural harbor south of San Francisco.
The circulating water picks up sand at the mouth of the
Tijuana River, just north of the Mexican border, and carries
it northward, depositing it as a long sand spit – the Silver
Strand – that connects the town of Coronado and North
Island to the mainland and defines San Diego Bay.
Like other streams flowing to the sea in this region, the
Tijuana River has now been dammed. Much of the sand that
would normally reach the sea remains trapped in reservoirs
behind the dams. As a result, sand lost during winter storms
is not fully replaced by summer currents, and beaches and
sandpits along the coast are becoming narrower. The dams
also prevent enlargement of the harbor’s protective spit,
which eventually, if left in its natural state, might connect
with Point Loma, sealing off the harbor. Problems of
dredging the bay and maintaining the channel should in theory be helped by the damming of the
river.
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The city of San Diego and most of its suburbs lie on a series of old wave-cut marine terraces that
slope gently toward the Pacific. Three terrace levels are recognized in this area: the La Jolla
Terrace roughly 20 meters (60 feet) above sea level, well developed near Mission Bay north
of Point Loma; the Linda Vista Terrace between 100 and 150 meters (300-500 feet) above
sea level, on which most of metropolitan San Diego is located; and the Poway Terrace some
250 to 350 meters (800 to 1200 feet) in elevation.
Marine terraces are sea-cut platforms later raised above sea level. Initially they formed at wave
base, a few feet below the actual surface of the sea, where wave erosion is most effective.
Terraces here and elsewhere along the California coast are now above sea level because of uplift
along faults. Faults also offset different parts of each terrace. Most of the faults parallel the
coastline. Easily visible from Point Loma, a recently active fault runs along the northern part of
the city, connecting the center of the city through Rose Canyon to the coast north of La Jolla.
Much of the fault movement in this area, as well as in the rest of coastal California, is
horizontal rather than vertical. The horizontal movement parallels the coast, as seaward
segments move north relative to landward segments. This is the same type of horizontal offset
that occurs along the famous San Andreas Fault, far inland east of San Diego. Onshore faults
have been recognized for some time; offshore faults, only recently discovered, create an unusual
continental border of submarine ridges, shallow submarine platforms, and long, deep basins
paralleling the coast. This rugged, mountainous border, hidden of course from the eyes of man,
extends out about 250 kilometers (150 miles) from shore.
Also hidden beneath the sparkling Pacific is the La Jolla submarine canyon, at right angles to the
coast. It cuts through the offshore ridges and platforms west of La Jolla. One of several such
undersea canyons along the California coast, it is the work of a sand- and mud-laden longshore
current coming from the northwest, turned aside by the La Jolla headland. Dense and heavy with
its sediment load, the current flows like a river down the continental slope, scouring and
irregular, ever-deepening channel. It ultimately drops its sand and silt on a submarine fan at the
canyon’s mouth, about 40 kilometers (25 miles) offshore, where the water is around 1000 meters
(3300 feet) deep.
Geologic History
The story of the San Diego area begins in Jurassic time with intrusion of the granite that makes
up the core of the Peninsular Ranges east of San Diego. The granite is of the same age and origin
as some parks of the Sierra Nevada’s Batholith. In Cretaceous time, sandstone, shale, and
conglomerate – the rocks now exposed on Point Loma – were deposited in shallow seas that
bordered the continent. Along with these marine sediments are some volcanic rocks, relics of
long-gone volcanoes erupting along the subduction zone where the Pacific Plate dives beneath
the edge of the continent. The south-westward movement of this part of the continent in late
Cretaceous and early Tertiary time caused a certain amount of warping and benching, and is
responsible for the broad anticline of which Point Loma is the eastern part.
In Tertiary time the continent – the North American plate – continued its south-westward drift
and its overriding of the East Pacific Plate, and more sedimentary and volcanic rocks were
deposited along the coast. Uplift and west-ward tilting elevated the Peninsular Ranges, and
vertical and horizontal movement along many faults gradually brought the coastal area close to
its present configuration.
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Periodic earthquakes in this area show that movement along the faults goes on today. Historical
records indicate that there has not been a really severe earthquake – of magnitude greater than
4.0 on the Richter scale – in historic time. In 1964, though, three sharp tremors of magnitude 3.7,
3.6, and 3.5 resulted from sudden movement along the part of the Rose Canyon Fault that
extends south beneath San Diego Bay.
The sea is responsible, as we have seen, for the final shaping of the coast, as rivers and streams
are for details of mainland geography. With periodic uplift and, in Pleistocene time, drops in sea
level as great ice sheets farther north tied up sizeable volumes of water, the pounding waves
carved a series of nearly level terraces, each of them partly cut away as the next one formed.
South of Point Loma, a counterclockwise current became established, gradually to build up the
sandspit that now shelters San Diego Bay.
Along the seaward side of the Point Loma headland, another marine platform is now being
shaped by the sea. Able to penetrate the wave-dampening effects of thick offshore kelp “forests”,
Pacific storm waves still strike with force, hollowing out channels, caves, tunnels, and tidepools
in Cretaceous rocks of the headland. As the steep bluffs are undermined, they collapse. Piles of
landslide rubble are eventually swept away by the sea. Broken into sand grains and rounded
pebbles, they will be carried along the shore and deposited as beaches or sandspits. Or they may
become part of the turbidity currents that flow down submarine canyons, in which case they will
come to rest in the submarine fans far from shore.

From Pages of Stone: Geology of Western National Parks and Monuments by Halka Chronic
(out of print)
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Geology of Cabrillo National Monument
This article is text excerpted from “A Field Guide to Pacific Ocean Sea-Level History” by Phillip
Kern, San Diego State University, in Environment Southwest, San Diego Natural History
Museum, Winter 1987

On the eastern shore the entire length of the Pacific Basin is lined with prominent terraces from
Alaska to Chile. The13-step-like raised shorelines on the Palos Verdes Hills in Los Angeles
probably are the best locality on this shore, but scarcely a section of the California coast is
without them. Among this great wealth of evidence of Pacific Basin sea-level fluctuations,
however, San Diego County stands alone, for here we probably see the greatest number of
shorelines and the most complete sea-level chronicle of all.
To appreciate fully the nature of this local sea-level record, you need to see the shorelines
themselves, so several field trips are in order. Your first one should be to the shoreline that is
now being carved, for there you can most easily see all the features of the sea-sculpted forms. A
tide at least as low as zero feet is necessary to see the modern shoreline well; but minus one to
minus two feet would be much better, so check the tide tables first (on the weather page of the
newspaper, for example) for a suitable time. Then bring this guide with you on a trip to Point
Loma.
Plan your departure to arrive there an hour or so before low tide, in order not to be swamped by
the returning sea. Leave our vehicle in the first parking lot past the new lighthouse at the south
end of the point. From there you can follow the Park Trail to the tidepools. Walk out across that
low rocky platform, way out, as far as you can go to the southwest. Take time to admire the
creatures that inhabit the rocky knobs and pools; they are part of the shoreline environment.
Look for the heaps of their shells in pockets of sand and gravel that the high-tide waters have
deposited here. If the tide is well out, you may be able to walk with dry feet a hundred yards or
more beyond the southwestern most point of permanent land to the place where the gently
sloping platform is swallowed by the sea.
This rocky surface you have crossed is properly called a marine abrasion platform, as it is now
being carved by the sea. You would not want to walk here when the tide is high, for this is a
place of great turbulence and the rocks are hard and sharp. The pounding waves and currents
wield those boulders, shells, sand and other bits of abrasive grit that lie at your feet and use them
to grind the surface down as if with sandpaper. That same abrading action continually
undermines the adjacent sea cliff, frequently tumbling it down and eroding it landward. So long
as the level of the sea does not change, the platform will grow progressively wider as well as
deeper.
You stand here now on the shore of an interglacial sea, one that has a high level because of the
melting of the great continental glaciers 15,000 years ago.
What would happen, though, if the climate were to deteriorate again, as it has repeatedly during
the past million years and longer? As the atmosphere grew colder, snow would begin to
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accumulate at high latitudes. Eventually the vast sheets of ice would once again descend from the
poles into North America, Europe and Asia, scraping away all that lay in their path. As hundreds
of thousands of cubic miles of water gradually congealed into ice over a period of thousands of
years, the level of the oceans would be drawn down. That shoreline at your feet would retreat
from the land, and the platform would rise slowly above the waves.
After thousands of years, sea level might have fallen 300 feet or more below its present height,
leaving your present low-tide vantage point two miles or more from the sea. The scattered
pockets of sand and gravel might be spread by rain and wind into a more uniform layer, but soon
they would be covered by more sand and mud washing down from above the former sea cliffs.
The platform would become a true marine terrace, standing high above the sea, and it would
remain in that position as long as the global glaciers reigned, probably for tens of thousands of
years.
Eventually, of course, the climatic cycle presumably would swing back toward the present
warmer conditions. The glaciers gradually would recede over more thousands of years, their
melt-water flooding the seas aback toward their present level. Perhaps our descendants would
stand on this shore when that encroaching coastline again became stabilized, and they – as we do
today – might watch the surf renew its relentless sculpting of the shore.
The final outcome of this cycle, though, depends on yet another geologic factor. Different
regions of the Earth’s surface differ in temperament and behavior. In stolid stable lands all those
monotonously recurring high seas rise to about the same height, and their successive abrasion
platforms commonly coincide with or obliterate earlier ones.
Southern California, on the contrary, is geologically hyperactive, and presently the land
here is rising independently of the sea. By the time the next glacial-interglacial cycle is
complete and the sea again has approached its present level, this platform probably will have
risen beyond the reach of hose rasping waves. While another abrasion platform begins to grow, a
new marine terrace will have been added to those that already encumber the San Diego coastline.
That terrace would mark the latest advance of the land into the sea, as it begins its own escalatorlike ascent of the coastal slope. Exactly this sequence of events has occurred here many times
during the past thousand millennia. The San Diego coast has advanced miles into the sea, its
carved landforms bearing witness to some of that history.
Now we walk back to the seacliff west of the light station. You will see that the low bench on
which the buildings stand is just such a raised terrace. The base of the cliffs is carved in
alternating beds of hard brown sandstone and softer gray mudstone. These rocks were deposited
in a former sea that occupied this region 70 million years ago (late in the Cretaceous Period).
Clearly visible in the cliff five to 10 feet below its top is the truncated edge of a very flat surface
of abrasion like the one on which you are standing. The pockets of sediments and shells on the
modern platform behind you are represented on this raised terrace by the immediately overlying
thin layer of clean sand that washed down from the slopes to the east after the sea receded.
“But where is the sea cliff?” you ask, that should stand behind that platform? Walk south around
the Point and follow the line of the raised terrace eastward past the lighthouse (Ed. note: this area
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is now in Zone 3 which is closed). The platform you are pursuing rises gradually to an elevation
of 30 feet at a point about 200 feet east of the light; it ends abruptly at the base of its own steep
sea cliff.
You have traced a complete cross-section through the Bird Rock terrace (named for a poorer
exposure at Bird Rock in La Jolla). Its abrasion platform was carved during an interglacial high
sea level 85,000 to 105,000 years ago. The fossil species that may be seen on its platform reveal
that the ocean then was a bit cooler than it is here today, and sea level may have been
correspondingly a few feet lower. After being abandoned by the sea, this surface subsequently
has been carried 30 feet above its original level along with the rising land.
You are standing at an extraordinary geologic site. This terrace cross-section is without
comparison in San Diego County, possibly in Southern California. Such a fine exposure of the
one terrace alone would be exceptional, but there is a second one here as well. Look back to the
outcrop. Follow upward with your eyes that raised sea cliff behind the Bird Rock terrace. At an
elevation of 90 feet that cliff is truncated by a second abrasion platform. This one is not quite as
conspicuous, but the large boulders on its surface should locate it for you. Trace the line
eastward and in a short distance you will encounter the sea cliff backing that platform.
There you have the Nestor terrace (named for the community of Nestor, which is south of San
Diego Bay). It was abraded 125,000 years ago by a high sea level at the peak of the last major
interglacial interval (Sangamon). The fossil species it carries tell of ocean waters somewhat
warmer than today’s suggesting that sea level – when the terrace was cut – may have been
slightly higher than today. Still, its present height shows that Point Loma has been raised
nearly 90 feet here since that terrace was formed.
As you walk back around the Point and toward the north, you will be able to see that these two
terraces continue on toward Sunset Cliffs, where the Nestor terrace is equally conspicuous.
Before you leave Point Loma, stop in the Visitors Center parking lot at the top of the ridge and
walk toward the old lighthouse. Keep to the right and on the flat ridge-top north of the Park
Service garage you can walk out across still another raised marine terrace. Peer over the edge to
see the surf-rounded boulders embedded atop the Cretaceous sandstone in which this platform
was long ago abraded. Though its age is not known, at least several hundred thousand years must
have been necessary for buoyant forces in the Earth to raise this terrace 400 feet above the level
of the sea.
Text excerpted from “A Field Guide to Pacific Ocean Sea-Level History” by Phillip Kern,
San Diego State University, in Environment Southwest, San Diego Natural History Museum,
Winter 1987

1398

Underfoot
in Cabrillo
National
Monument
Stephen A.
Schellenberg
Department of
Geological Sciences
San Diego
State University
1399

One-Meter-Resolution
Digital Elevation Map

Lindavista
Fm.

Point Loma
Google Map
Geologic
Map
Extracted from
Kennedy (1975)
1:24,000 map

Point
Loma
Fm.
Cabrillo
Fm.
Bay
Point
Fm.

~70,000,000
years of time
unrepresented
by material in
Point Loma

1400

Plate Tectonics in a Nutshell

(from Thurman and
Trujillo, 2004)

• Earth covered by curved plates of rigid lithosphere floating on plastic (flowing) asthenosphere
• Along any given plate boundary, one of three types of motion dominate:
- Divergence: new lithosphere (ocean crust) added to both plate margins along ridge
- Convergence: denser lithospheric plate subducts, producing trench and volcanoes
- Transform: lithospheric plates shear past one another producing major faults
• Think of these plates as “puzzle-pieces” that change their individual shape
1401
over time, but always articulate together as a solid spherical surface

Plate Tectonics in a Nutshell

Note how our region
evolves from an ancient
convergent plate boundary
to its modern
transform plate boundary
over geologic time
(from Tanya Atwater, UCSB)

• Earth covered by curved plates of rigid lithosphere floating on plastic (flowing) asthenosphere
• Along any given plate boundary, one of three types of motion dominate:
- Divergence: new lithosphere (ocean crust) added to both plate margins along ridge
- Convergence: denser lithospheric plate subducts, producing trench and volcanoes
- Transform: lithospheric plates shear past one another producing major faults
• Think of these plates as “puzzle-pieces” that change their individual shape
over time, but always articulate together as a solid spherical surface
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Back to the Cretaceous . . .
Production of the Point Loma and Cabrillo Formations

Time Scale
Cretaceous Global
Paleogeography
(from R. Blakley, NAU)

Convergent plate boundary along coast produces
volcanic ranges that erode to ocean
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If you drained the Cretaceous ocean and looked east towards Point Loma,
your might have looked something like this . . . (not to scale!)

“Fan” of sediment produced by gravity-driven turbudity flows
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Here is a better analogy just to the north of us!
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Submarine Fans: Patterns and Processes

(from Mutti and Ricci Lucchi, 1972)

Cross-section of Submarine Fan Channel

(from Piper and Normark, 1983)

(from Droz and Bellaiche, 1985)
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Submarine Fans: Patterns and Processes

Inner
Fan

Cabrillo
Fm

Middle
Fan

(from Mutti and Ricci Lucchi, 1972)

As sediment delivery continues,
system “progrades” out into ocean . . .

. . . and outer, middle, and inner fan
environments are “stacked” vertically
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Outer
Fan

Point
Loma
Fm

Cretaceous Rocks in Point Loma
(~72–76 Million Years Old)
Point Loma Formation
Observations:
Thinly bedded mudstone and sandstone,
often graded, tend to become
coarser-grained upsection

Point
Loma
Fm.

Interpretation:
Deposition within outer to middle fan

VC

IZ
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Cretaceous Rocks in Point Loma
(~72–76 Million Years Old)

Point
Loma
Fm.

VC

IZ

10 cm

Inoceramids: Large, thin-shelled clams
1410
that went extinct at end of Cretaceous

Cretaceous Rocks in Point Loma (~72–76 Million Years Old)
Ophiomorpha

Trace Fossils:
Records of the
activities of
animals living
on and in
soft-sediments
beneath kilometers
of seawater –
now exposed as
sedimentary rock
at the surface

(Line drawings from
Bromley, 1990)
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Thalassinoides

Cretaceous Rocks in Point Loma (~72–76 Million Years Old)

Scolicia
Trace Fossils:
Records of the
activities of
animals living
on and in
soft-sediments
beneath kilometers
of seawater –
now exposed as
sedimentary rock
at the surface

(Line drawings from
Bromley, 1990 and
Kern and Warme, 1974)
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Cretaceous Rocks in Point Loma
(~72–76 Million Years Old)
Cabrillo Formation
Observations:
Conglomerates with sandstones,
abundant channel forms
Interpretation:
Deposition within inner fan

Cabrillo
Fm.

VC

IZ
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Cretaceous Rocks in Point Loma
(~72–76 Million Years Old)
Cabrillo Formation
Observations:
Conglomerates with sandstones,
abundant channel forms
Interpretation:
Deposition within inner fan

Cabrillo
Fm.

VC

IZ
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Cretaceous Rocks in Point Loma
(~72–76 Million Years Old)

Point
Loma
Fm.
Cabrillo
Fm.

VC

IZ
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(from Nilsen and Abbott, 1984)

Lindavista
Fm.

Why do the Lindavista
and Bay Point Formations
exist on Point Loma?
What do they represent?
Both are the material
product of the interaction of
regional tectonics and
global sea level
through time

Point
Loma
Fm.
Cabrillo
Fm.
Bay
Point
Fm.

VC

~70,000,000
years of time
unrepresented
by material in
Point Loma

IZ
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While oodles happened between the Late Cretacous and Pleistocene,
little material is preserved at Point Loma until the later Pleistocene
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(from Tanya Atwater, UCSB)

Regional Tectonics:
San Andreas Fault is the major fault among
many smaller faults along our tranform boundary

(from Abbott, 1989)
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N

Tranform faulting drives regional deformation
Rose
Canyon
Fault

Looking south from Mt. Soledad
towards Point Loma

Mt. Soledad
Anticline

Mission Bay
Syncline

Point Loma
Anticline

N

S

Rose Canyon
100 m
Fault (from Abbott and Nilsen, 1984)
1.5 km
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Global Sea Level:
Variation through time due to
waxing and waning of continental
ice, with sea level being
more stable during intervals of
glacial and interglacial extremes
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Process: Longer times of more stable sea level promotes
greater wave erosion at same elevation
Pattern: “wave cut platform” (e.g., modern intertidal and sea cliffs at Point Loma)

(from Thurman and Trujillo, 2004)
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Life also gives a hand, err, radula, in forming these wave-cut platforms
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Erosional formation of wave-cut platforms can produce
interesting, if transient, coastal features over time

2
4
1
3

. . . don’t confused with a sleestak
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1938
Same view
from Sunset Cliffs
over 30 year interval
(Kuhn and Shepard,1984)
http://ark.cdlib.org/ark:/13030/ft0h4nb01z/

1946

1968
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Key Concept: Interaction of tectonic uplift and sea level changes can over time
can produce wave-cut platforms that transformation into marine terraces

Absolute Elevation

Interval I:
Sea level rising
faster than uplift,
erosion progresses
“upwards” over land

Interval II:
Similar rates of
sea level rise
and
tectonic uplift
promotes
development of
wave-cut
platform

Interval III:
Sea level falling, wave-cut platform uplifting
to form “marine terrace” that may be filled
with sediments from above over time
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Tectonics uplifts coastline, including wave-cut platform, and produce marine terraces

Idealized Cross-Section of
Marine Terrace
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Bird Rock Terrace
(~85 ka, -15 m below PSL)
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200

150
100
50
Thousands of Years Ago

0

Difference from Modern Sea Level (m)

Nestor Terrace
(~125 ka, +5 m above PSL)

Three different times, but only two different environments . . .
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Lindavista Terrace
• Cut ~855 ka at ~0 m PSL?
• Now at +105-115 m PSL
• Uplift rate: ~12 cm/kyr

Bay Point Fm on
Nestor (~125 ka) and
Bird Rock (~85 ka)
Marine Terraces

Cabrillo Fm (~72-76 Ma)
Inner Submarine Fan
Point Loma Fm (72-76 Ma)
Outer to Middle Submarine Fan

Most visitors will . . .
Walk on the Cabrillo Formation and perhaps Lindavista Formation around the Visitor Center,
drive down through a cross-section of the Cabrillo Formation while looking at the ocean,
park and stroll across the Bay Point Formation sitting on marine terraces,
and explore the intertidal zone currently cutting a platform into
1427
the Cretaceous Point Loma Formation

Bird Rock (5a) Marine Terrace
Origin: 85 ka @ -2 m PSL
Now: 0 ka @ +8 m PSL
Uplift: ~12 cm/kyr

Nestor (5e) Marine Terrace
Origin: 125 ka @ +6 m PSL
Now: 0 ka @ +23 m PSL
Uplift: ~14 cm/kyr
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December 2004
Earthquake-Driven
Uplift of
Andaman Islands
Photos from
higher high tide!

(K. Sieh, Cal Tech)
(reefwatch.org)
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(J. Galetzka, USGS)

Lindavista
Fm.

Point
Loma
Fm.

“Anthropocene”

Terrace formation
Transform uplift
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~70,000,000
years of time
unrepresented
by material in
Point Loma
Cretaceous
Submarine Fan
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Who wins? Local Tectonic Uplift or Holocene Sea Level Rise?

Uplift: ~13 cm/kyr
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Rohde Wikipedia Commons

Who wins? Local Tectonic Uplift or Global Anthropogenic Sea Level Rise?
Uplift: ~1.3 cm per century

Sea Level: ~18 cm from 1900-2000

(Bruce C. Douglas, 1997. Global Sea Rise: A Redetermination. Surveys in Geophysics 18:279-292)
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Who wins? Local Tectonic Uplift or Global Anthropogenic Sea Level Rise?

Observed sea level rise over last decade is greatly exceeding IPCC predictions!

1433

Key References on the Geology of Point Loma and the Broader San Diego Region
Abbott, P. (editor). 1984. Upper Cretaceous Depositional Systems, Southern California – Northern Baja
California. Pacific Section SEPM Volume and Guidebook 36. 140 p.
Abbott, P. 1989. The Rose Canyon Fault: Why San Diegans shouldn’t be complacent. Environmental
Southwest 254:1-7.
Abbott, P. 1999. The Rise and Fall of San Diego. Sunbelt Publications. 231 p.
Abbott, P. and Rockwell, T. K. 2004. From Sea to Shore: Geologic History. In Understanding the Life of Point
Loma. Cabrillo National Monument Foundation. P. 12-29.
Kern, J. P. and Warme, J. E. 1974. Trace fossils and bathymetry of the Upper Cretaceous Point Loma
Formation, San Diego, CA. Geological Society of American Bulletin 85:893-900.
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For additional references or general questions, email me at saschellenberg@mail.sdsu.edu
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The Curious Case of the Possibly Purloined Peripatetic Flying
Ammonite Amelia
It’s not that rare to re-discover something. It happens in peoples’ lives all the time.
Finding an old book from college that comes back to comfort you and yield new secrets;
hearing from a friend long out of touch and revisiting old feelings; the baseball glove that
you used to put under your pillow at night and carry with you everywhere when you were
ten, you find in the “old stuff” box. Paleontologists do the same thing. They re-discover.
Field expeditions in many places are limited to certain seasons and limited budgets so
when the weather is good and the money hasn’t run out the effort goes into finding,
collecting and preserving specimens, getting them to the museum or university, then
curating them for researchers to come along and detail out.
This process of re-discovery can occur decades after a fossil was found. Steven J. Gould
in his book Wonderful Life tells the story of the re-discovery of fossils collected in the
Burgess Shale of the Canadian Rockies in the early part of the 20th century. They were
first believed to be of certain type until researchers decades later began to look at them
more closely and realized these fossils were of animals from heretofore unknown groups,
unknown phyla, the likes of which never survived to the present! These were very early,
radically different experiments in evolution with no known ancestors. A true alien
menagerie, from our own Cambrian world, 500 million years ago! They lead to a vastly
new way to look at evolution and thus were a truly profound re-discovery.
I was lucky to have had a small moment of (not-so-profound!) rediscovery myself this
past couple years. If you’ll bear with me a little bit, the story of The Flying Ammonite,
which follows, may be a little bit more interesting. I am geologist by profession and a
TPERP at Cabrillo since 2008. I naturally have an interest in fossils. Fossils, the remains
of ancient life after all, are where the two great sciences, Biology and Geology, meet:
ancient life preserved in rock.
Our last Chief Of Natural Resources, Dr. Benjamin Pister, had patiently listened to me
talk about the fossils that are so apparent in our intertidal. It is so serendipitous at
Cabrillo that we have, exposed in the rocks that comprise our tide pools, fossils of marine
organisms from 65 to 70 million years ago. These are primarily trace fossils, also called
shadow fossils. They’re not the remains of bones or shells but rather the burrows and
footprints of animals, the life activities of 65 to 70 million year-old critters. The geologic
formation that these fossils rest in is the Cretaceous Point Loma Formation, also referred
to as “Kp.” The Kp is well known for other types of fossils and these are on wondrous
display at the San Diego Museum of Natural History. A trip there to see our San Diego
Kp fossils is well worth it.
Found in the rocks of the Kp are plant fossils, bone fossils from animals like hadrosaurs
(duck-billed dinosaurs), ankylosur fossils (a four-legged terrestrial dinosaur with armored
skin and a club tail) and the abundant fossilized shell remains of a variety of molluscs!
Most prominent among these mollusc fossils are probably the ammonite fossils. These
are the coiled shells of an extinct group of cephalopod molluscs that once roamed the
Cretaceous dinosaur seas! These relatives of the modern octopus, squid and pearly
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nautilus left their shells in the rocks of San Diego and we find them every now and then
at Cabrillo National Monument.
Dr. Ben emailed me out of the blue and presented me with the article, which is in this
collection of information about CABR, entitled The Story of the Flying Ammonite, by
Edward Wilson, which a former CABR employee had told him of.
The Flying Ammonite story is the story of the finding and collecting of a fossil specimen.
A lot of effort went into getting this big fossil out of the intertidal where it had been
spotted; efforts that included a helicopter haul out! It is a good story and I recommend
you read it.
To skip ahead here, after the Flying Ammonite was collected, the supervisor of the
Monument, Thomas Tucker was presented with a beautifully hand made and painted cast
of the ammonite by the curator of the Los Angeles Natural History Museum. We know
this because there is a picture of Superintendent Tucker holding the cast! (The actual
fossil would weigh 500-600 pounds!). Sometime between then and now, the Flying
Ammonite vanished! Was it purloined? Or did it just go on a trip across town? Dr. Ben
looked for it with the help of his staff and it was not on the grounds at CABR! Where did
it go?
Skip ahead to the spring of 2012. A solitary geologist (me) is making a traverse deep
within the City of San Diego’s Development Services Department, where he regularly
does professional business. He ascends quietly through the cavernous department using
the elevator. On his way to the 5th floor the doors open briefly on the 4th floor. He spots
momentarily a somewhat familiar shape across the room in a sparse visitors area. Was it
the Flying Ammonite? Punching the open doors button, they drew back to confirm the
finding! It was indeed the Flying Ammonite, in a display case, labeled and proud in the
shadows. The peripatetic fossil had been rediscovered! Where had it been? How did it get
there?
Well, despite the melodrama the story is rather straightforward. Somehow the cast of the
Flying Ammonite had made its way to the San Diego Natural History Museum, where
Dr. Thomas Demere is the chief of the paleontology department. He had loaned the cast
to the City in response to a request from the former City Geologist, Werner Landry. The
idea was to expose citizens using the City offices to some of our local geologic wonders.
I contacted Dr. Demere, as he is the curator of the Flying Ammonite, and he agreed with
me that the Flying Ammonite would serve the citizenry better as a public ambassador
back at the Monument’s Visitor Center. With his help and with the efforts of Chief of
Interpretation at the Monument, Ranger Jason Richards, the Flying Ammonite---Amelia--made her way back home where she is proudly on display representing Cabrillo National
Monument’s ancient history to visitors from around the country and the world!
So, the moral of our story? Keep your eyes open you never know when you may make a
discovery! Or a rediscovery! And, go to the San Diego Natural History Museum to learn
even more about ancient life here in San Diego!
Cheers!,

1436

Don Vaughn
Volunteer in Park
TPERP
Ex Terra, Scientia
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Paleontological Report for Cabrillo National Monument 2012
Cabrillo National Monument (CABR) in southern California was established to memorialize Juan Rodriguez
Cabrillo and his 1542 voyage of exploration. It also protects the Old Point Loma Lighthouse and a variety of
natural resources, including an area of intertidal habitats (CABR Figure 1). CABR was proclaimed October 14,
1913, and was transferred from the War Department to the National Park Service on August 10, 1933. Its
boundaries have changed several times, on February 2, 1959, September 28, 1974, and July 3, 2000. CABR
currently encompasses 64.73 ha (159.94 acres), all of which is under federal administration (CABR Figure 2).
Geologic Background
CABR is located in San Diego County at the southern
tip of Point Loma, a north-south trending peninsula
that separates San Diego Bay on the east from the
Pacific Ocean to the west. Downtown San Diego is
just over 8 km (5 miles) to the northeast, across the
bay. North Island Naval Air Station and the city of
Coronado, at the north end of the Silver Strand, are
just east of the southern tip of Point Loma. A broad
coastal plain, marked by flat-topped mesas dissected
by west-flowing ephemeral streams and rivers,
extends from the shoreline east to foothills of the
Peninsular Ranges.

CABR Figure 1. An intertidal area of CABR (photo
courtesy Thomas Deméré).
A geologic resource evaluation scoping session,
coordinated by the Geologic Resources Division of
the National Park Service (NPS), was held for CABR
during May 2008 (KellerLynn 2008). The initial
paleontological resource inventory and summary was
prepared by Koch and Santucci (2003). Other
references that describe the paleontology and geology
of CABR or its immediate vicinity at the end of Point
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Loma include Berry (1922), Stephens (1929), Webb
(1937), Matsumoto (1959, 1960), Anderson (1962),
Valentine (1961), Valentine and Meade (1961), Sliter
(1968), Bukry and Kennedy (1969), Kennedy and
Moore (1971), Bowersox (1974), Kern and Warme
(1974), Ku and Kern (1974), Kennedy (1975a,
1975b), Wilson (1976), Kern (1977), Dawson (1978),
Nilsen and Abbott (1979), Sundberg (1979), Popenoe
and Saul (1987), Bannon et al. (1989), Kern and
Rockwell (1992), Saul and Popenoe (1992), Bukry
(1993), Muhs et al. (1994, 2002, 2003), Abbott
(1999), Rahman and Droser (2003), Hunt et al.
(2006), von Dassow and Droser (2006), Kennedy and
Tan (2008), Taylor (2008), and Squires and Saul
(2009). Point Loma as a whole is both extensively
fossiliferous and extensively documented in the
literature.
The geologic history recorded in the sedimentary
rocks exposed at CABR is confined to the Late
Cretaceous and Pleistocene (see the appendix for a
geologic time scale). The San Diego area is part of
the Peninsular Ranges terrane (distinct block of
continental crust). It is sometimes reported that the
terrane was not accreted to the North American
craton until the middle of the Cenozoic (Morris et al.
1986; Lund and Bottjer 1992; Ford and Kirkland
2001), but it now appears that the terrane had
accreted by the time CABR’s Late Cretaceous rocks
were being deposited (Grove and Bebout 1995; Tan
and Kodama 1998; Symons et al. 2003; Vaughn et al.
2005).
The Upper Cretaceous rocks of CABR were
deposited on a submarine sediment fan, in part by
west-flowing sediment gravity flows (Nilsen and
Abbott 1979; Bartling and Abbott 1983). The water
depth at this time may have been 900 to 1000 m

(2,900 to 3,300 ft) (Almgren 1973). Sediment came
from the ancestral Peninsular Ranges to the east
(Nilsen and Abbott 1979), which during Late
Cretaceous time formed a Andean-style mountain
range just landward of an active subduction zone.
The ancient Farallon oceanic plate was being
subducted beneath the North American continental
plate causing regional uplift and exposure of older
plutonic (granitic) rocks (Abbott 1999). This
mountain-building episode, known as the Laramide
Orogeny (Girty 1987), also affected large areas of
western North America as far east as present-day
Colorado. Meanwhile, the ancient Point Loma
submarine fan was depositing sediment into a
deepening marine basin. The fan prograded across
the floor of this basin and over time formed a thick
accumulation of turbidite sandstones, middle-fan
channel-fill sandstones and mudstones, and inner-fan
channel-fill conglomerates (Nilsen and Abbott 1979).
A hiatus of approximately 70 million years separates
the Cretaceous rocks of CABR from the much
younger veneer of Pleistocene landforms and
unconsolidated deposits. Although only partially
documented within CABR, the Upper Cretaceous–
Eocene geology of San Diego is related to the Upper
Cretaceous–Eocene geology of Channel Islands
National Park (CHIS; see the CHIS summary in this
report for more details). The islands, which are part
of a small crustal block that has moved north and
rotated clockwise since the Late Cretaceous, would
have been a short distance south of San Diego during
the Late Cretaceous, and record the deposition of a
similar submarine fan (Bartling and Abbott 1983).
Later, during the Eocene, the block had moved north
far enough to juxtapose the future site of the islands
with the San Diego area, resulting in the
accumulation of the same type of conglomerates
(Bartling and Abbott 1983).
The Pleistocene geology of the San Diego area
includes a series of uplifted marine terraces; CABR
has excellent examples of some of these terraces (T.
Deméré, pers. comm., November 2011). Sixteen

marine terraces and associated deposits are known
from San Diego County, ranging from perhaps 1.29
Ma (million years) to 80,000 years old (Kern and
Rockwell 1992). Several terraces are exposed within
CABR, including, from oldest to youngest, the Linda
Vista, Nestor, and Bird Rock terraces (KellerLynn
2008). They date to approximately 855,000 years ago
(Linda Vista), 120,000 years ago (Nestor), and
80,000 years ago (Bird Rock) (Kern 1977; Wehmiller
et al. 1977; Kennedy et al. 1982; Kern and Rockwell
1992). The various terraces are now much higher
than their original elevations; the San Diego region is
being uplifted at an average rate of 0.13–0.14 m (5–6
in) per thousand years (Kern and Rockwell 1992).
The beginning of the Holocene coincided with the
arrival of humans to the area; humans were present in
the Carlsbad area 55 km (34 miles) to the north by
the Early Holocene (Rick and Erlandson 2000).
Geologic units exposed within CABR include, from
oldest to youngest: the Point Loma Formation and
Cabrillo Formation of the Rosario Group (Upper
Cretaceous); lower–middle Pleistocene paralic
(coastal) deposits; and two sets of upper Pleistocene
paralic deposits (Kennedy 1975b; Kennedy and Tan
2008). The terminology for the paralic deposits has
changed over time. Kennedy (1975a, 1975b) included
the oldest paralic deposits in the Lindavista
Formation, and the younger paralic deposits in the
Bay Point Formation. Later, Kennedy and Tan (2008)
attached no formal names to the deposits, and
differentiated two units within Kennedy’s (1975a,
1975b) Bay Point Formation. The older formation
names are still widely used, although the city of San
Diego has switched to using the generic terms (T.
Deméré, pers. comm., November 2011). Because the
pre-existing NPS digital geological map of CABR
uses the generic terms, this document will use these
terms as well to maintain continuity. However, the
older terms will be described. The Point Loma
Formation, Cabrillo Formation, and upper
Pleistocene paralic deposits are fossiliferous within
CABR (CABR Table 1), which also has specimens in
museum collections.
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CABR Figure 2. Geography of CABR (NPS).

[placeholder for geological map]
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Formation

Age

Fossils Within CABR

Depositional Environment

Old paralic deposits of Units 6
and 7 (Bay Point Formation)

late Pleistocene

Sponges, coral, bryozoans, chitons,
bivalves, gastropods, barnacles, crabs,
echinoids, and bony fish

Coastal marine settings

Undivided very old paralic
deposits (Lindavista
Formation)

early–middle
Pleistocene

None to date; coastal marine
invertebrates are most likely

Coastal marine settings

Cabrillo Formation

Late Cretaceous

Wood fragments, coral, brachiopods,
bivalves, ammonites, gastropods,
echinoderms, and a shark tooth (fossils
from a set of localities including areas
within and just outside of CABR; most
fossil are probably reworked from
older units)

Submarine fan settings

Point Loma Formation

Late Cretaceous

A cycad leaf and invertebrate trace
fossils

Submarine fan settings

CABR Table 1. Concise tabulation of CABR stratigraphy, fossils, and depositional setting; details and references can be found in the
text.

Sources of Paleontological Resources
The fossils of CABR present opportunities for
education, interpretation, and continued or future
scientific research in the monument. Fossils have
been described since the late 19th century from Point
Loma. Cooper (1894) discussed some of the early
collecting. Among the 19th century material Cooper
noted is a specimen of the coiled ammonite
Heteroceras found associated with a coal shaft north
of CABR on the west coast of the peninsula, and a
specimen of the straight ammonite Baculites
chicoensis collected on the surface near the
lighthouse. Several species of Cretaceous
invertebrates were named during this early period.
Cooper (1894) named the bivalves Crassatella
lomana, Corbula triangulata, and Crenella santana,
and the gastropods Cerithium fairbanksi, Stomatia
intermedia, Calliostoma kempiana, Siphonaria
capuloides, and Tornatella normalis from Point
Loma, and Anderson (1902) named the gastropod
Haliotis lomaensis from the Upper Cretaceous
Cabrillo Formation (then referred to as the “Chico
Formation” because of their similarity to Cretaceous
rocks in northern California).
Recalling the “flying ammonite” (see the Park
Collections section), another large ammonite has

been found recently near the southwest corner of the
monument, just within or just outside of the boundary
(T. Deméré, pers. comm., November 2011). Fossils
constantly erode from the Pleistocene marine terrace
deposits of the monument (T. Deméré, pers. comm.,
November 2011).
Rosario Group: Point Loma Formation (Upper
Cretaceous)
The Point Loma Formation is exposed along the west
side of Point Loma. It was named from a locality just
outside of CABR, near the extreme southern tip of
the peninsula below the new Point Loma lighthouse
(Kennedy and Moore 1971; Kennedy 1975a).
Approximately 83 m (270 ft) of the formation is
exposed above sea level at this locality, with at least
another 190 m (620 ft) present below low tide. This
unit is composed of interbedded layers of dusky
yellow sandstone and olive-gray clay-rich shale, with
beds about 30 cm (12 in) thick (Kennedy 1975a). On
the south end of Point Loma, the lower half includes
interbedded sandstone and mudstone, and the upper
half is mostly mudstone (Kern and Warme 1974).
The contact with the overlying Cabrillo Formation is
conformable (Kennedy 1975a). These two formations
were not differentiated until 1971 (Kennedy and
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Moore 1971); before this, these two units were called
the Rosario Formation. Fossils in the formation
indicate a Late Cretaceous age (middle or late
Campanian to early Maastrichtian) (Kennedy 1975a).
Fossils from just north of CABR, at the Point Loma
Waste Water Treatment Plant, date to about 75.5 to
74.5 Ma, and slightly younger fossils are present in
the steep slope behind the plant (Bukry 1993).
The Point Loma Formation formed as a submarine
fan (Bannon et al. 1989) that accumulated on the
outer continental shelf, slope, and rise (Kennedy and
Moore 1971). It includes mudstones interpreted as
representing the continental slope and basin plain,
and sandstones representing lagoonal, shelf, fan lobe,
and fan channel settings (Nilsen and Abbott 1979).
Foraminifera (amoeba-like protists that form
“shells”) from strata exposed at the tip of Point Loma
indicate a bathyal environment (broadly, the
continental slope), with some specimens of sublittoral
foraminifera transported downslope from the adjacent
continental shelf (Sliter 1968). The formation’s
foraminiferal assemblage has been compared to that
of the modern assemblage on the continental slope
and in deep basins in the eastern Pacific Ocean (Sliter
1975). The formation’s trace fossils also generally
indicate bathyal settings (Kern and Warme 1974).
Limited biological disturbances of the sediment
(bioturbation) indicate that the oxygen content of the
water was low (Sliter 1975).
Marine microfossils and molluscs are well
represented in the Point Loma Formation, although
many other types of fossils have been found. Singlecelled organisms are represented by coccoliths
(structural plates from some types of algae, also
known as calcareous nannofossils) (Bukry 1993,
1994) and foraminifera (Anderson 1962; Sliter 1968,
1975). Terrestrial plants are represented by a cycad
leaf recovered from CABR (Koch and Santucci
2003), angiosperm leaves (T. Deméré, pers. comm.,
February 2012), and wood (Kern and Warme 1974;
Nilsen and Abbott 1979). Marine invertebrates are
represented by bryozoans (moss animals) (Taylor
2008), brachiopods (lamp shells) (Nilsen and Abbott
1979), bivalves (Sundberg 1981; Saul and Popenoe
1992; Squires and Saul 2009), ammonites (including
coiled and straight [Baculites] forms; Matsumoto
1959, 1960), gastropods (Popenoe and Saul 1987;

1447

Loch 1989; Saul 1988), scaphopods (tusk shells)
(Coombs and Deméré 1996), crabs (Bishop 1988),
ostracodes (seed shrimp) (Coombs and Deméré
1996), echinoids (sea urchins) (Sundberg 1979;
Coombs and Deméré 1996), and trace fossils (Kern
and Warme 1974), including possible worm tubes
(Sliter 1975). Most trace fossils are found in
mudstone (Kern and Warme 1974). The vertebrate
assemblage includes sharks (Coombs and Deméré
1996), holocephalians (ratfish and related
cartilaginous fish) (T. Deméré, pers. comm.,
November 2011), ray-finned fish (Coombs and
Deméré 1996), mosasaurs (KellerLynn 2008), and
dinosaurs, including hadrosaurs (Ford 1999) and the
armored dinosaur Aletopelta coombsi (the first
dinosaur named from California), which is either an
ankylosaurid (Ford and Kirkland 2001) or a
nodosaurid (Coombs and Deméré 1996; Hawakaya et
al. 2005).
The Point Loma Formation is fossiliferous within
CABR. The most unusual fossil is a large cycad leaf,
collected by R. A. Cerutti and B. O. Riney in 1994
from a tide pool (Koch and Santucci 2003). It is
currently on display at the San Diego Natural History
Museum (SDNHM 48361, from SDNHM locality
3774) (T. Deméré, pers. comm., November 2011).
Abundant invertebrate trace fossils, particularly of
the trace genera Ophiomorpha and Thalassinoides,
can be found in outcrops around the monument’s tide
pools (CABR Figure 4) (B. Pister, CABR Chief of
Natural and Cultural Resources Management, pers.
comm., December 2011; D. Vaughn, Senior Project
Geologist, Geotechnical Exploration Inc., and CABR
volunteer, pers. comm., December 2011). These trace
fossils are found in densities of 2 to 10 per m2; wave
action continually exposes new trace fossils and
erodes previously exposed examples (D. Vaughn,
pers. comm., December 2011). Greater Point Loma
has been an important area for Point Loma Formation
fossils, including coccoliths (Bukry 1993),
foraminifera (Sliter 1968), bryozoans (Taylor 2008),
bivalves (Saul and Popenoe 1992; Squires and Saul
2009), ammonites (Matsumoto 1960; Bannon et al.
1989), gastropods (Popenoe and Saul 1987), and
trace fossils (Kern and Warme 1974). Large
ammonites with attached bivalves, and a partial
mosasaur lower jaw have been found north of the
monument boundary (Koch and Santucci 2003;

KellerLynn 2008), as well as one of the rare
hadrosaur specimens (Hilton 2003; T. Deméré, pers.
comm., November 2011).

CABR Figure 4. Ophiomorpha in the Point Loma
Formation at CABR (photo courtesy Donald
Vaughn).
Rosario Group: Cabrillo Formation (Upper
Cretaceous)
The Cabrillo Formation is exposed in central CABR
(Kennedy 1975b; Kennedy and Tan 2008). It was
named from a locality 250 m (820 ft) east of the new
Point Loma lighthouse, where it is 81 m (270 ft) thick
and composed of structureless (massive) sandstone
and cross-bedded conglomerate. Farther north, the
formation reaches a thickness of 170 m (560 ft)
(Kennedy 1975a). Sandstone-dominated and
conglomerate-dominated sections can be
differentiated, and both are present at CABR
(Kennedy 1975b; Kennedy and Tan 2008).
Mudstones are also included in the formation
(Dawson 1978; Nilsen and Abbott 1979). The unit
has a Maastrichtian age (Taylor 2008).
The Cabrillo Formation represents continued
deposition of the submarine fan that was active
during deposition of the Point Loma Formation
(Nilsen and Abbott 1979; Girty 1987; Bannon et al.
1989). New facies include mudstones from turbidity
currents and conglomerate from fan channel fills
(Nilsen and Abbott 1979). The lowest part of the
formation was part of the inner section of the
submarine fan (Girty 1987; Bannon et al. 1989).

The Cabrillo Formation is not generally as
fossiliferous as the Point Loma Formation. Fossils
reported from the formation include coccoliths
(Bukry and Kennedy 1969), foraminifera (Anderson
1962), wood fragments (Dawson 1978), corals
(Dawson 1978; Sundberg 1979), bryozoans (Taylor
2008), brachiopods (Dawson 1978), bivalves
(Dawson 1978; Bannon et al. 1989; Kennedy and
Shiller 2011), ammonites, gastropods (Dawson 1978;
Bannon et al. 1989), echinoderms (Dawson 1978),
and a shark tooth (Koch and Santucci 2003; Hunt et
al. 2006). Many fossils discovered in the Cabrillo
Formation are reworked, from the underlying Point
Loma Formation or from older deposits of the
Cabrillo Formation itself (Dawson 1978; T. Deméré,
pers. comm., November 2011). For example, fossils
reported by Dawson (1978) primarily came from ripup clasts (rock fragments) of siltstone, meaning they
had already undergone some lithification (becoming
stone) once before. The only fossils not found in
clasts were rare examples of abraded and damaged
shells, belonging to robust shallow-water bivalves
like Coralliochama orcutti, Ostrea sp., and
Spondylus striatus (Dawson 1978). Similarly, a
single bivalve shell was the only fossil reported by
Kennedy (1975a) that was not reworked.
The Cabrillo Formation is fossiliferous within
CABR. Dawson (1978) collected fossils from a series
of localities along the sea cliffs on the east side of
Point Loma, extending into CABR (SDNHM locality
2823; T. Deméré, pers. comm., November 2011). A
shark tooth, from the genus Squalicorax, was found
in a clast recovered from a channel cut into sandstone
(Koch and Santucci 2003) either just within or just
outside of northern CABR (SDNHM specimen
35963, SDNHM locality 3272; T. Deméré, pers.
comm., November 2011). It too is probably reworked
(T. Deméré, pers. comm., November 2011). Point
Loma in general has yielded many fossils from the
Cabrillo Formation. Aside from Dawson’s (1978)
finds and the shark tooth, coccoliths (Bukry and
Kennedy 1969), foraminifera (Anderson 1962), and
bryozoans (Taylor 2008) have also been reported
from the formation on the peninsula.
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Old paralic deposits of Unit 6 and 7 (Bay Point
Formation [sensu lato]) (late Pleistocene)
The upper Pleistocene paralic deposits of CABR are
associated with two major marine terraces: the older
Nestor Terrace, at elevations of about 22 to 23 m (72
to 75 ft) above sea level, and the younger Bird Rock
Terrace, at about 9 to 11 m (30 to 36 ft) above sea
level. Around San Diego, these deposits consist of
siltstone, sandstone, and conglomerate, deposited in
strandline, beach, and estuarine settings, and as
colluvium (sediment transported by gravity, such as
around slopes and cliffs) (Kennedy and Tan 2008).
These deposits, particularly those associated with the
Nestor Terrace, are also known as the Bay Point
Formation (see for example Kennedy 1975a, 1975b).
At CABR, the Bay Point Formation is complex and
includes marine sediments grading up to nonmarine
sediments (T. Deméré, pers. comm., November
2011). There are no Pleistocene deposits younger
than the Bird Rock Terrace than can be mapped at a
scale of 1:24,000 at CABR (Kennedy 1975b;
Kennedy and Tan 2008).
The Nestor and Bird Rock terraces were formed
during sea-level highstands that date to
approximately 120,000 and 80,000 years ago,
respectively (Wehmiller et al. 1977; Kennedy et al.
1982; Muhs et al. 1994, 2002). The marine terraces
cut during these highstands are found around the
world (Muhs et al. 1994). The Nestor Terrace
highstand was perhaps 6 m (20 ft) higher than the
modern sea level (Muhs et al. 1994), and appears to
be associated with water temperatures similar to
those found off of San Diego today (Muhs et al.
2006), or slightly warmer (Kennedy et al. 1982;
Kennedy 1999). During Nestor Terrace time, Point
Loma was an island (Kern 1977). The Bird Rock
Terrace sea level highstand was 2 m (7 ft) or more
lower than the modern sea level (Kern and Rockwell
1992), and the water was cooler (Kennedy et al.
1982; Kennedy 1999; Muhs et al. 2006; Kennedy and
Rockwell 2009). An intermediate 100,000-year-old
terrace is not as well preserved (Muhs et al. 1994),
but is present on Point Loma (Muhs et al. 2003).
These terraces were all formed during the last
interglacial complex, preceding the most recent
extensive glaciation (Muhs et al. 2002). Older
publications sometimes refer to them as being from
the Sangamon (Kern et al. 1971; Moore 1972), a term
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derived from an interglacial soil in Sangamon Co.,
Illinois, but no longer used for marine deposits of the
last interglacial period.
The upper Pleistocene paralic deposits of the San
Diego area are extensively fossiliferous.
Approximately 275 species have been identified from
the Nestor Terrace (Kern 1977), and more than 250
from the Bird Rock Terrace (Kennedy and Shiller
2011). The Nestor Terrace assemblage includes
corals, chitons (sea cradles), bivalves, gastropods,
scaphopods, barnacles (Kern 1977), crabs (T.
Deméré, pers. comm., November 2011), echinoids,
and worm tubes (Kern 1977). The Bird Rock Terrace
assemblage includes coralline algae, corals,
bryozoans, brachiopods, chitons, bivalves,
gastropods, scaphopods, polychaete worms,
barnacles, decapod crustaceans (crabs, lobsters, and
allies), echinoids, sponge borings, shark teeth,
stingray teeth and stingers, and bony fish otoliths and
miscellaneous bones (Kennedy and Shiller 2011).
The Bay Point Formation (in the broad sense) as a
whole has a fossil assemblage including foraminifera
(Kern 1971; Bowersox 1974; Kennedy 1975a),
sponges, corals, brachiopods (Kennedy and Shiller
2011), chitons, bivalves (Kern et al. 1971),
scaphopods (Valentine 1959), ostracodes (Holden
1968; Kern 1971; Bowersox 1974; Kennedy 1975a),
echinoids (Valentine 1959; Kennedy and Shiller
2011), worm tubes, the ray Myliobatis (Kern et al.
1971), and shark teeth, Rare land mammals including
tapirs (Jefferson 1989), ground sloths, mastodons,
mammoths, horses, and camels (T. Deméré, pers.
comm., November 2011) have been found in
nonmarine sediments broadly assigned to the Bay
Point Formation. Reworked Pliocene fossils have
also been reported by Stephens (1929) and Kern et al.
(1971).
The upper Pleistocene deposits of CABR are very
fossiliferous. The SDNHM has four fossil localities
from the Nestor Terrace within CABR (SDNHM
localities 58, 121, 457, and 5635) (T. Deméré, pers.
comm., November 2011). Bivalve and gastropod
fossils from localities 58 and 121 were reported as far
back as 1929 (Stephens 1929). Locality 58 has
yielded the gastropod Littorina, locality 121 yielded
13 taxa of bivalves and gastropods, and locality 457
yielded the coral Balanophyllia elegans, the chitons

Lepidozona californiensis and Stenoplax conspicua,
41 taxa of bivalves and gastropods, the barnacle
Tetraclita sp., and the crab Pachygrapsus crassipes,
according to the SDNHM online collections database.
SDNHM locality 5635 is the same as San Diego State
University (SDSU) locality F2521, a Nestor Terrace
locality discussed by Kern (1977). SDSU locality
F2525 yielded 5 chiton species, 13 bivalve species,
38 gastropod species, the barnacle Tetraclita
rubescens, and the echinoids Dendraster excentricus
and Strongylocentrotus sp. (Kern 1977). The records
of the SDNHM for locality 5635 add sponges,
bryozoans, decapod crustaceans, and bony fish to the
list. SDNHM locality 5635 has unusual fossils from a
more protected facies of the unit, and warrants
additional investigation (T. Deméré, pers. comm.,
November 2011).
Fossils from the younger Bird Rock Terrace have
been recovered from locations just north of CABR on
Point Loma and as far north as Ocean Beach
(Kennedy and Rockwell 2009; Kennedy and Shiller
2011). Fossils include sponges, corals, bryozoans,

brachiopods, chitons, bivalves, gastropods,
scaphopods, polychaete worms, barnacles, decapod
crustaceans, echinoids, shark and ray teeth, and bony
fish remains (Webb 1937; Kennedy and Shiller
2011). Muhs et al. (1994, 2002) obtained uraniumthorium dates on corals from the Bird Rock and
Nestor terraces north and south of CABR on Point
Loma. Corals that have yielded 100,000-year dates
have also been recorded by Muhs et al. (2003). The
solitary coral Balanophyllia elegans is often used for
dating the terraces (Muhs et al. 1994, 2002).
Gastropods from the Nestor Terrace on Point Loma
have been found encrusted by contemporaneous
bryozoans, worms, barnacles, and other gastropods
(Rahman and Droser 2003). Worm-encrusted
Pleistocene bivalves have also been found around the
peninsula (von Dassow and Droser 2006). Other
accounts of late Pleistocene fossils from Point Loma
include Berry (1922), Valentine (1961), Valentine
and Meade (1961), Bowersox (1974), and numerous
unpublished paleontological monitoring and
mitigation reports for the City of San Diego
Development Services Department.

Potential Sources of Paleontological Resources
Fossils have not yet been documented from the
lower–middle Pleistocene paralic deposits within
CABR. However, this unit is known to preserve
fossils elsewhere in the San Diego area, and future
field investigations within the monument may
recover fossils from it.
Undivided very old paralic deposits (Lindavista
Formation) (lower–middle Pleistocene)
The lower–middle Pleistocene paralic deposits of
CABR and the vicinity were formed on wave-cut
platforms and preserved by uplift (Kennedy and Tan
2008). Within CABR, they are found in relatively
small areas at the higher elevations of the monument
(Kennedy 1975b; Kennedy and Tan 2008). These
deposits have also been referred to as the Lindavista
Formation (Hanna 1926; Kennedy 1975a), and are
associated with the Linda Vista Terrace, which is
found at about 120 m (390 ft) above sea level (Moore
1972; Kern and Rockwell 1992). Deposits on the
terrace are about 2 to 10 m (7 to 33 ft) thick (Moore
1972), and date to a highstand that occurred

approximately 855,000 years ago (Kern and
Rockwell 1992). The Lindavista Formation is noted
for the hematite cement that binds its sediments and
provides some resistance to erosion (Hanna 1926;
Kennedy 1975a).
The fossil assemblage of the Lindavista Formation is
not as diverse as that of the younger terrace units
discussed previously, and it is not known to be
fossiliferous at CABR. Fossils include bivalves,
gastropods, barnacles, echinoids, and worm tubes
(Kennedy 1973). The best material is known from the
Tierrasanta community near Murphy Canyon, over
23 km (14 miles) to the northeast (Kennedy 1973).
The assemblage suggests littoral to shallow
sublittoral depths derived from two main habitats, an
“exposed open coast sandy beach, and a cobble or
rocky bottom” (Kennedy 1973). Rare remains of
marine vertebrates, including shark teeth and baleen
whale ribs, have been recovered from the Lindavista
Formation in Mira Mesa, over 27 km (17 miles)
northeast of CABR (T. Deméré, pers. comm.,

1450

February 2012). Land animals are not known from
the Lindavista Formation, but slightly older rocks in
eastern San Diego County have yielded extensive
vertebrate fossils, as part of what is known as the
Vallecito Creek Local Fauna. Thousands of
vertebrate specimens from over 2,000 localities are
known, including remains of sharks, bony fish, frogs,
turtles, lizards, and diverse birds and mammals
(Cassiliano 1999). These fossils are indicative of the
vertebrates that existed at about the time of the
formation of the Linda Vista Terrace.
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Park Collections
Cultural artifacts make up almost all of CABR’s collections (B. Pister, pers. comm., January
2012). Formerly, the Visitor Center had a cast of a fossil known informally as the “flying
ammonite” on display. The actual fossil was collected near CABR from the rocky beach on the
east side of Point Loma in 1975 and is in the collections of the Natural History Museum of Los
Angeles County, Los Angeles (LACM) (Wilson 1976). It received its nickname because a
helicopter was used to recover it from the boulder beach where it was found. It is a specimen of
the species Pachydiscus catarinae; a much smaller individual was found within it, and possibly
represents a juvenile that was being brooded inside the adult’s shell, in a similar manner to the
modern paper nautilus (Wilson 1976).
Several institutions have records of fossil localities within CABR: the LACM (G. Kennedy,
Brian F. Smith & Associates, Inc., pers. comm., March 2012); the San Diego Natural History
Museum (SDNHM) (Stephens 1929; Dawson 1978; T. Deméré, pers. comm., November 2011);
San Diego State University (SDSU) (Kern 1977); and the University of California Museum of
Paleontology, Berkeley (UCMP), which has fossils collected from CABR that were previously at
USGS-Menlo Park (G. Kennedy, pers. comm., March 2012). SDSU fossils from CABR can be
found in the collections of the LACM and SDNHM. Additionally, Cooper’s (1894) fossils, some
of which may be from CABR, are probably at the California Academy of Science (CAS) in San
Francisco, and fossils collected from the tip of Point Loma for various graduate projects may
have been at UCLA at one time (G. Kennedy, pers. comm., March 2012); UCLA collections are
now at LACM.
The LACM has fossils from three Pleistocene-age terrace localities collected by Thomas Deméré
for the then-San Diego State College (now University): LACM IP5139, 5140, and 5142 (G.
Kennedy, pers. comm., March 2012). Specimens from CABR are on display at the SDNHM,
including the cycad leaf from the Point Loma Formation (Koch and Santucci 2003). SDNHM
collections include 1,765 specimens from CABR localities: 145 specimens of the gastropod
Littorina from locality 58, on the Nestor Terrace; 81 specimens of bivalves and gastropods from
locality 121, on the Nestor Terrace; 169 specimens of marine invertebrates, mostly bivalves and
gastropods, from locality 457 on the Nestor Terrace; 211 specimens of marine invertebrates from
locality 2823, in the Cabrillo Formation; the Squalicorax tooth from locality 3272, in the
Cabrillo Formation; the cycad leaf from locality 3774, in the Point Loma Formation; and 1,157
specimens of marine animals, mostly bivalves and gastropods, from locality 5635 on the Nestor
Terrace. Locality 5635 is another site which was collected originally as an SDSU site (T.
Deméré, pers. comm., November 2011). The UCMP has in its collections fossils from USGSMenlo Park site USGS M6705, another Pleistocene site from the east site of Point Loma in
CABR (G. Kennedy, pers. comm., March 2012).
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Paleontological Resource Management, Preliminary Recommendations
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•

Coastal erosion and landslides are important threats to paleontological resources at
CABR. There is little that can be done to mitigate in the case of erosion because fossils
that erode from the sea cliffs are removed almost immediately by coastal processes
(KellerLynn 2008). Thomas Deméré (pers. comm., November 2011) suggested that
preparing detailed descriptions of measured stratigraphic sections (bed-by-bed
descriptions of exposures) could effectively summarize the distribution of fossiliferous
zones in the sedimentary rocks of CABR, which could help focus management efforts.

•

Invertebrate trace fossils are located in the tide pool area, incurring inevitable human
contact and erosion. Some kind of interpretation, possibly combined with blocking off
some of the fossils, has been proposed in the past. The continuous wave erosion makes
protection unfeasible, but an interpretative sign or placard (that could be moved as
erosion dictates) might be a way to enhance the visitor experience.

•

The monument should consider future field inventories for paleontological resources to
more fully document in situ occurrences of fossils. The monument may consider a formal
site documentation and condition assessment for significant fossil localities. Monitoring
of significant sites should be undertaken at least once a year in the future. A Geologic
Resource Monitoring Manual by the Geological Society of America and NPS Geologic
Resources Division includes a section on paleontological resource monitoring (Santucci
et al. 2009).

•

Monument staff should be encouraged to observe exposed sedimentary rocks and
associated eroded deposits for fossil material while conducting their usual duties. Staff
should photo-document and monitor any occurrences of paleontological resources that
may be observed in situ. Fossils and their associated geologic context (surrounding rock)
should be documented but left in place unless they are subject to imminent degradation
by artificially accelerated natural processes or direct human impacts. [The monument
may want to consider establishing some sort of protocol for salvaging fossils in imminent
danger of erosion.] When opportunities arise to observe paleontological resources in the
field and take part in paleontological field studies with trained paleontologists, monument
staff should take advantage of them.

•

Fossils found in a cultural context should be documented as other fossils, but will also
require the input of an archeologist. Any fossil with cultural context may be culturally
sensitive as well (e.g. subject to NAGPRA) and should be regarded as such until
otherwise established. The Geologic Resources Division can coordinate additional
documentation/research of such material.

•

Future infrastructure developments or archeological excavations should consider
scheduling site monitoring by a trained paleontologist in order to document and protect
fossil resources.

•

Contact the NPS Geologic Resources Division for technical assistance with
paleontological resource management issues.
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---------------------------------------------------------------------------------------Weed Removal Leads to Discovery of New Fault at Cabrillo National
Monument in San Diego!
Don Vaughn
Geotechnical Exploration Inc
dvaughn@gei-sd.com
As part of the upcoming National Park Service Centennial Celebration, rangers at Cabrillo National
Monument initiated a policy last year to be “weed free” by 2016, the year of the centennial. Cabrillo
National Monument, situated at the southern tip of the Point Loma Peninsula is the only National Park
Service unit within San Diego County. [www.nps.gov/cabr/index.htm]. The Monument was founded by
proclamation signed by President Woodrow Wilson in 1913 and was incorporated into the National
Park System in the 1930s. The Monument therefore is celebrating its own centennial this year with a
three-day event planned for October 12-14.
The “weed free” policy in the Monument has resulted in the physical removal of various plants deemed
to be “weeds” (what is a “weed” can be a subject of surprising complexity) and in the instance
described herein, in the exposure of a “new” fault previously covered by ice plant! See Figure 1.
An alert visitor (mwh) in July of this year observed an outcrop in a road cut that appeared to be
faulted. The outcrop is located on the south side of the southwestern parking lot at Cabrillo; the first
parking area on the right that one drives by, just a short distance from the park entry (see Figure 2).
This area was recently exposed by the removal of ice plant draping over the outcrop as part of the
“weed free” program. The author and an associate contacted the park’s Head of Natural Resources,
Dr. Keith Lombardo, and obtained permission for a reconnaissance level trek on and over the fault and
along its apparent trend. (Natural, cultural and historical resources are protected in all National Parks,
but are accessible to researchers with permission.)
The Point Loma peninsula as depicted on the geologic map of the Point Loma Quadrangle (see Figure
3) is comprised primarily of Cretaceous and Pleistocene rocks (Kennedy, 1975). Well exposed along
the coast at the base of the peninsula within the Monument are thinly layered rocks of the Point Loma
Formation (Kp); interbedded fine-grained dusky-yellow sandstone and olive-gray shale and mudstone.
These rocks are conformably overlain by rocks of the Cabrillo Formation (Kcc and Kcs), mediumgrained sandstone and cross-bedded cobble conglomerate. The Point Loma Formation represents outer
to middle submarine fan deposits; the overlying Cabrillo Formation represents coarser middle fan
deposits. The Cabrillo Formation is well exposed in natural outcrops and in road cuts within the upper
part of the Monument.
The Cabrillo Formation is locally and unconformably overlain by the Pleistocene Lindavista Formation
(more currently referred to as Quaternary very old paralic deposits, Qvop, per Kennedy and Tan,
2008) on the upper part of the peninsula within the Monument. See Figure 3. These attractive ironoxide stained rocks underlie a small mesa where the old lighthouse on the Monument is located. This
mesa was also locally excavated to emplace coastal observation bunkers for big gun targeting during
WWII just south of the southwestern parking lot (and just west of the Monument’s Coast Defense
Exhibit, including an old radio shack). This mesa is faulted and the fault is readily seen in the large
high cut slope on the south side of the southwestern parking lot.
The fault is a normal fault and juxtaposes the Lindavista Formation on the east with the Cabrillo
Formation sandstone on the west. It strikes generally N25W, and dips 65 to 80 degrees to the
northeast. Up top, near the WWII observation bunker, the unconformable depositional contact
between the Pleistocene Lindavista Formation and Cretaceous Cabrillo Formation is apparent on the
slope, west of the fault. The Lindavista forms a prominent red ledge, or cemented hammer-ringing cap
(marker bed) in this area and along the mesa boundaries. This cap rock marker has been downthrown
and these hammer ringing rocks are apparent near the base of the slope, east of the fault. We were
able to trace the fault laterally and even measure the throw (vertical component of net slip).
Preliminary hand-level measurements suggest about 30-35 feet vertical displacement of this marker
horizon.
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The fault is apparent over several hundred feet, though there may be several parallel strands. It
appears to be coincident with or parallel to another mapped fault (Kennedy, Tan, Chapman and Chase,
1975) just to the north. We also found the fault in the cut/excavated slopes behind the radio shack.
There are also several small, filled joints parallel to the fault on either side at the type exposure, but
especially the west side. The cracking and filling most likely occurred over the period of active faulting.
Interestingly, a soil horizon appears to have developed over the downthrown Lindavista Formation.
This soil horizon does not appear to be present on the mesa. The fault is most likely part of the Point
Loma Fault system that is partly responsible for the formation of the peninsula and San Diego Bay.
Some estimates have the Lindavista Formation offset about 150 meters between the peninsula and SD
Bay.
This fault is an obvious feature and the perfect example to show your friends who are always asking
you “What does a fault look like?” Take a trip out to the Monument in your car or on your bike and
show them! Several other mapped faults are also visible within the Monument, notably along the Bay
Side Trail (see Kern, 1983).
The discovery of this fault has really excited the Monument rangers who are all dedicated to
husbanding their precious resources, including the geologic resources, in keeping with their Mission.
Plans include a wayside sign in the parking lot depicting the fault and providing interpretative
information for the almost 900,000 annual visitors from across the country and around the world! This
feature is also ripe for research. Should any students or other researchers feel so inclined to do
additional work on this fault please contact Dr. Keith Lombardo (619-557-5450 x4581,
keith_lombardo@nps.gov), Head of Natural Resources at Cabrillo National Monument.
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Figure 1 Recent ice plant removal has resulted in an exposure of a fault at Cabrillo National Monument. Darker Pleistocene
Lindavista Formation on the left is juxtaposed against lighter Cretaceous Cabrillo Formation on the right. View south. See
text and Figures 2 and 3 for the location.
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Figure 2 Cabrillo National Monument features.
The new fault is visible in the small parking area
near the labeled “Ocean View.”
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Figure 3 The new fault exposure is near the mapped
Kcc/Qln contact.

Our Rare Coast: A TPERP’s Special Hike
Don Vaughn, April 27, 2014

Last month I had the rare opportunity to take a hike down the eastern side of the Point
Loma peninsula, from the US Navy sub base, along the bluffs and onto Cabrillo National
Monument. I took this traverse with Engineering Geologist Mike Hart and two civilian
environmental employees of the US Navy. We were fortunate that Mike had a connection
to the commanding officer and we were allowed to go accompanied, having made a
formal request. Ranger Keith Lombardo was also involved in getting us permission.
Though this is the side of the peninsula we see every day from our fine city, a beautiful
profile along the water, it is not the easiest place to get to. You can’t just walk south
through Zone 3 on the west side and then eastward around the point. From that direction
there is an increasing amount of boulder and riprap that makes the journey a very tough
scramble. And there would have to be at very low tide. You can’t land there from a boat
because the National Park Service and the United States Navy forbid it. And, of course,
you can’t just pull onto the Navy’s sub base, park your car and stroll on down the
peninsula. This behavior would initiate a “response”– the kind of response you don’t
want. I have heard from Keith Lombardo that you can scramble down the eastward
draining canyons from up above but the canyons are heavily vegetated and you may need
to use a rope or two. So the trip for me was special and rare.
The purpose of our trip was to look at the bluffs for evidence of faulting or large-scale
land sliding and was a follow up to some research we’ve been doing since discovery of
the “new fault” up in the southwest parking lot near the historic US Army radio shack.
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It was a beautiful and bright day with a -1.26 tide, which created a wide “beach” though
there was not much sand. The beach was mostly a cobble beach. There is no real good
source of sand to be deposited on the cobbles to form a sandy beach. Just to remind one
and all, sand comes from rivers. If there is no river sediment then there is no sand to form
a beach. The San Diego River, chock full of sediment from all its travels, used to have an
outlet to San Diego Bay, but the last connection (channel) was closed off during the
development of San Diego Bay and Mission Bay decades ago. So there is very little sand
in the water that could be deposited on the east side of the Point Loma Peninsula. More
sand was apparent to the south but this is sand that may have entered the Bay mouth or
sand that moves on shore and offshore seasonally from submarine sand bars in the Bay.
The bluffs along the beach are spectacular! They are high and very steep. They are
composed of the Cretaceous Cabrillo Formation rocks, which, on the familiar west side
of the peninsula, are well exposed along the road cut down to the tidepools but not
exposed at the beach. The underlying, multi-layered Point Loma Formation we see on the
west, so well exposed at the tidepools, is not exposed on the east side of the peninsula
because the rocks are tilted to the east, so they are buried below the water – they dip
downwards to the east below the water so you can’t see them.
On top of the Cabrillo formation is a marine terrace (a level platform) cut into the older
formational rocks by waves when the sea level was higher. A separate, younger geologic
formation has been deposited on top of the marine terrace. The formation has different
names but has traditionally been referred to as the Pleistocene Bay Point Formation. This
is the same reddish unit we see above the multi-layered Point Loma Formation on the
west side above our tidepools.
Along the base of the bluffs are piles of rocks from older and newer rock falls – this is to
be expected from such steep bluffs. I took pictures of many of these. Also, from where do
you think all the cobbles on the beach come? Up above!
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The Cabrillo Formation represents the middle part of the great submarine fan delta that
existed off our coast 65 million years ago. Remember we have a small slice, a very small
slice, of that ancient submarine fan that forms our peninsula and our jewel of a National
Park – a slice through the layers of the ancient earth that reveals much. A primeval river
(gone now) deposited huge piles of sediment onto the Cretaceous ocean, which formed
the submarine fan.
The middle part of the fan (a submarine fan’s deposits are usually described by geologists
as “inner, middle or outer”) represents the coarser, heavier sediment particles – sand,
gravel, cobbles and boulders – that dropped out of the current soon after being dumped in
the ocean. The outer fan deposits are the lighter materials, like silt and clay, which floated
in the water, more or less, and moved farther offshore before being deposited. The
sediments flowed downhill, just like they would have above the water on the land
surface, through multiple submarine channels. These channels were filling up and being
recut and crisscrossing to form an elaborate braided pattern. You can see these old
channels in the bluffs along the east side – big layers of cobble and gravel and huge
boulders.
Many of the pictures show these huge piles of cobbles and huge boulders. While the fan
was active, and forming, the channels actually carved through other freshly deposited
sediments and ripped up pieces of these materials, re-depositing them farther down the
fan slope. You can see these “rip-up clasts” (“clast” is a geology word for “particle,”
from sand to boulder size – a good Scrabble word) in the east side bluffs. They are
rounded from erosion – the abrasion that comes from rolling downhill through rocks.
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Look for the pictures of large gray cobbles and boulders with light gray “shattered”
looking material inside them.
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Another readily apparent feature of the bluffs is the notch at the bottom. This notch
becomes more apparent as you proceed to the south, closer to the channel mouth and the
ocean (you can see this in a number of photos). This is called the “wave-cut notch,” of
course. It’s a very distinctive feature. The beach along the east side is not very wide in
some places and wave energy, even though it’s not big ocean wave energy, attacks the
base of the bluff. Sea caves can also form where fractures exist, which erode more readily
and farther into the bluff. Sometimes this notch gets preserved in ancient sea bluffs where
there is now no ocean or big lake. What’s remarkable about “wave-cut notches” is that in
some places on our peninsula you can see ancient notches higher in the rocks. Divers
have actually found wave-cut notches under the water offshore (cut when the sea level
was lower). Other National Parks, like Death Valley, which was occupied by the huge
600-foot deep glacial Lake Manly during the Pleistocene, have preserved ancient
shorelines high up on the sides of the bounding mountain ranges. Look for them. They
are dead level lines, which ring the valley like a bathtub ring. We have our modern one
prominently displayed along this stretch of the coast in our Monument.

There are some very apparent ancient faults exposed in the bluffs. See if you can identify
them in the photos. One is very easy to see. It shows a big pile of gravel and cobble –
called “conglomerate” by geologists – on the right, juxtaposed next to a big pile of sand
(sandstone) on the left. The vertical line between them is the fault and if you look at it
closely you can see fine-grained, ground-up material that forms the vertical line. This is
called fault “gouge.”
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See if you can recognize a fault in the picture of the “bumped out” bluff with the small
tree at the top and two of us standing below. Look for the offset layers of gravel that
would define the fault.
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Note the stream mouths, which are carved through the bluffs. They are steep sided and
characteristically “V-shaped.” As you know, water always flows downhill and can, over
time, carve–erode–the earth very deeply. (See “the “Grand Canyon” – a relatively young
feature believe it or not).
Look at the tops of the bluffs where you can see the soil profile, which has developed on
the top of the rocks, like a rind. Soils form as rocks “weather” – degrade chemically and
mechanically over time (thousands of years) – with the help of organic materials and
chemicals, e.g. plants, bacteria, worms and other organisms. You can see a slice through
these soils at the bluff tops. Some pictures also show white, gravel-size materials in these
soils or at the tops of the gullies, which our guides – two environmental consultants who
work for the Navy – indicated are most likely “midden” materials from old Native
American sites. Where we see shells in a soil profile they can be the refuse from older
campsites where the clams and snails were eaten and the shells discarded. These are
sometimes referred to as “kitchen middens”.
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The collection of apparent tidal organisms is different, as you would expect, on this side
of the peninsula where the wave energy is much lower. Many large boulders display big
colonies of Phragmatapoma – sand castle worms – much bigger than we see on the west.
There also were places where the gastropod Tegula covered the intertidal in epic
numbers. I don’t know if this is normal or not. There is also a picture of a bright red
sponge – I don’t know the species – mantling a brown algae leaf.
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We also saw a few harbor seals, Phoca vitulina, on this, the “harbor” side of the
peninsula. They were sunning themselves on top of large boulders.
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There are two historic brass plaques near the parking lot on the Navy base where we
started and ended our journey: one documents the former Ballast Point Whaling Station,
which was a “try works” where dead whales were brought to be rendered into oil in the
1850s and 1860s, and on into the 1870s until the Army acquired the property as Fort
Rosecrans. Another plaque documents Fort Guijarros, which was a Spanish fort built
before 1800 and which was involved in the “Battle of San Diego Bay” in 1803. Both
plaques were placed with the help of the “Squibob Chapter of E. Clampus Vitus”
amongst others.
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I hope you enjoy the photos. If you read this and have any questions let me know and I’ll
try to answer. It was a privilege to get on that side of our park and see what there is to
see. I look forward to getting back!
Cheers!
Don Vaughn
TPERP 2014
donvaughn@aol.com

1469

CNM Geology Guide

How Point Loma Was Formed & Geologic Features
Step 1~76 Million Years Ago
An underwater current
created fan-shaped
deposits of sand, mud, and
gravel on the ocean floor.
For millions of years these
deposits, called alluvial
fans, compacted and
layered one on top of
another. These layers are
the ground you are walking
on today!
Step 2~2 Million Years Ago
The Earth’s crust is made of
plates fractured with fault
lines. These faults move
(plate tectonics) and
cause geologic events such
as earthquakes. Plates
sometimes bunch up
against each other which
can create new formations.
Bunching in this region of
San Diego forced the
bottom of the ocean
upwards and above the
surface, exposing the
sediment from the alluvial
fan. This movement created
the Point Loma Peninsula.
Step 3–Current Day
Forces are still at work on
the peninsula! Waves carve
the sandstone shore and
erode the cliffs, and water
moves sand toward the
beach. Wind forms dunes
and beach ridges on the
top of sea cliffs. Plate
tectonics are still forcing the
peninsula to rise about 5
inches every 1,000 years!

Lindavista
Fm.
Point
Loma
Fm.

Cabrillo
Fm.

Bay
Point
Fm.

The Point Loma peninsula consists of four major
formations that were created in different ways. The
Point Loma and Cabrillo formations represent
layers from different parts of the alluvial fan. The
Bay Point Fm. and the Linda Vista Fm. however,
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are the products of continuous plate tectonic
movement and erosion caused by waves.

Alluvial Fan Deposits

Sandstone

Alluvial fans are blankets of gravity-deposited
sediment under the ocean. If we drained the ocean,
the alluvial fan that created the Point Loma Peninsula
might look something like this.

Sandstone is made of layers of sediment deposited
by alluvial fans and compressed over time to make
stone. Because it’s made of sand it erodes (breaks
away) easily – be careful climbing around the cliffs!

Fissure (Cracks)

Marker/Bolt

Cracks such as these were created when the
peninsula was uplifted and tilted by plate tectonics.

These metal bolts are used in biological surveys. The
bolts enable scientists to return to the same location
year after year for long-term monitoring programs.

Inoceramid

Concretion

Concretions are geologic features that are created
much like a pearl: they start with seed material, such
as a shell, then layers of calcium carbonate build
around it, continuing to layer and harden over time.

This true fossil is that of a large, thin bivalve (2-shelled
animal) called an Inoceramid. These relatives of
modern-day clams went extinct near the end of the
Cretaceous period, around 65 million years ago.

Trace Fossils

Trace fossils are fossilized tunnels that were made by animals as they searched for food in the sand.
The left trace
1471fossil was created by a relative of modern-day sea urchins, the right two trace fossils were created
by relatives of modern-day shrimp.

Section 8

The Environment
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Environmental Factors At Cabrillo National Monument
Excerpt from The Cabrillo National Monument webpage:
http://www.nps.gov/cabr/naturescience/environmentalfactors.htm
An "Island" in the Big City
Cabrillo National Monument sits at the end of a naturally beautiful promontory affected
by numerous environmental factors and influenced by a nearby city and port. The Point
Loma Peninsula used to be an actual island but today the Point Loma Ecological
Conservation Area (PLECA) stands out in aerial views as an isolated island of native
vegetation in an urban landscape. One of the reasons it is now an ecological island is that
historically there was a marsh at the base of it that isolated it in many ways. This is where
the San Diego River used to switch back and forth between Mission Bay and San Diego
Bay.
The monument contains 160 acres at the tip of the Point Loma peninsula, which reaches
an elevation of 422 feet. It is bordered to the west by the Pacific Ocean, on the east
and south by San Diego Bay, and on the north by an urban environment. The portion of
the peninsula that is not owned by the National Park Service is divided among the U.S.
Navy, U.S. Coast Guard, the City of San Diego, and the U.S. Department of Veterans
Affairs. All of these landowners have collaborated and established the PLECA, which
covers 662 acres, in order to enable management of the natural resources on the entire
peninsula.
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Weather data is recorded for San Diego at Lindbergh Field (the airport), which is directly
across the bay from the monument. The average annual temperature is 64 degrees and the
average annual rainfall is a scant 9.5 inches. Rainfall is concentrated in the winter, from
November to April, but the amount can drastically change year to year, from 3.4 inches to
19.4 inches. This variability in rainfall causes certain types of plants to thrive one year
and barely survive another. Nature makes up for this lack of rain when cold air from
the ocean meets the balmy air on the land and dense fogs roll in. The fog adds moisture to
allow species requiring more water to coexist with the desert plants and animals. The
ocean also keeps air temperatures mild year-round, which allows heat-loving cactus to
grow next to evergreen shrubs common in cooler climates, salamanders to walk past
sunning desert snakes, and mosses to grow in the cool shade, a stone’s throw from where
parched lichen cling to dry, hot boulders.
The peninsula is comparable to an island because of the aquatic borders and the urban
landscape to its north. Sources of factors that continually influence the monument and the
PLECA are the North Island Naval Air Station across the bay, the San Diego airport
seven miles to the northeast, and the city of San Diego, an urban environment
surrounding the park. Air quality issues include pollution from vehicles which
compromise the views from the scenic overlook at the monument’s Visitor Center. An
even greater issue is habitat fragmentation which results in animals being unable to
interact with other animals to the east because of a large bay and city in the middle.
There are a number of influences on the soundscape, including military and commercial
aircraft, the fog horn on the jetty, Coast Guard and Navy activity, vehicular traffic, and
operation of the Point Loma Waste Water Treatment Plant. San Diego Bay is a major port
of entry, especially for ships traveling north from Mexico. The Navy operates several
bases with direct access to San Diego Bay including Naval Base Coronado, Naval Base
San Diego, and Naval Base Point Loma (with associated submarine bases). The U.S.
Coast Guard also actively uses the bay for daily operations and maneuvers.
Water quality is affected by the industries around the bay, and commercial,
governmental, private, national, and international ships and boats. Personal watercraft are
also used in the bay and are a source of pollution. The City of San Diego operates a
Wastewater Treatment Plant north of the monument’s intertidal area. This plant treats
180 million gallons per day of sewage, and deposits the treated effluent four miles
offshore at a depth of 400 feet. In 1992, an accidental leak released effluent along the
rocky intertidal coast. While there have been several smaller sewage spills since then,
there is no current direct discharge, but there is an on-going possibility of a leak.
Non-native species are one of the biggest threats to the park. These species are sometimes
called “exotics.” Exotics are plants and animals that are not from the monument’s coastal
sage scrub and marine communities, but have somehow been introduced (either
accidentally or intentionally) to the environment and have adapted to it. Exotic
species can be detrimental to native species. One example of this is the non-native
Argentine ant. These ants have displaced the native ants and have caused major problems
for the coast horned lizard population. The coast horned lizard survives on native ants,
and does not eat the Argentine ants. In those areas where Argentine ants have established
colonies, the coast horned lizard has died off and no longer exists. This has occurred at
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the park where insufficient numbers of native ants and a lack of habitat no longer allow
the coast horned lizard to exist.
Habitat fragmentation, climate change, and ocean acidification are also big threats to the
health of our Point Loma "island".
To learn more about the peninsula, a good book is Understanding the Life of Point Loma,
available in the Visitors Center Bookstore.
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Climate Change

National Park Service
U.S. Department of the Interior

Cabrillo National Monument

Volunteers-In-Parks Program
Cabrillo National Monument

Climate Change
As representatives for the NPS, "we use scientific consensus in what we say and do. We're not
out to change people's minds, we just tell it like it is and let everyone else make up their own
mind" (Dr. Benjamin Pister, NPS).
Do scientists agree about climate change?
There is substantial scientific agreement about the occurrence, causes, and consequences of
climate change. According to a recent survey by the Intergovernmental Panel on Climate Change
(IPCC), 97 percent of climate scientists agree that global climate change is occurring and that
human activity is the primary cause. The survey reached thousands of scientists from all over the
world who specialize in different aspects of climate science. A separate study by the National
Academy of the Sciences drew the same conclusions.
National Park Service Director Jarvis identified climate change as “...fundamentally the greatest
threat to the integrity of our national parks that we have ever experienced” (NPS Climate Change
Response Strategy, 2010). Our national parks contain the most treasured landscapes and
important historical sites in this country.
"The biggest challenge we have is the concept of the National Park Service was built on the fact
that they're protected and preserved unimpacted for future generations," said Jarvis, "but already
we're seeing they're impaired – they're affected by climate. We need to rethink the fundamental
principles of the National Park Service. We can't stop climate change. We can slow it down. And
we can adapt."
See http://www.nps.gov/subjects/climatechange for the NPS position on and response to Climate
Change. Pay particular attention under the NPS Response Policy and Planning link to the NPS
Climate Change Action Plan or go directly to
http://www.nps.gov/orgs/ccrp/upload/NPS_CCActionPlan.pdf. This plan lists high-priority
actions the National Park Service is committed to undertake in the next two years to address
climate change in national parks. It provides guidance to help NPS staff prioritize decisions so
that actions are focused and integrated across the Service.
How Do They Know/What Do They Know (from http://www.nps.gov/subjects/climatechange)
There is no doubt that climate change is a complex subject. Scientists who study Earth's climate
are looking at more than just weather statistics over time. They factor in atmospheric conditions,
sea level, ocean temperature and evaporation rates, amount of water frozen in glaciers and
icecaps and rates of melting, etc. They examine how the climate has changed in the past by
measuring relative amounts of atmospheric gasses trapped in ice cores for tens of thousands of
years. Our planet has experienced many shifts in its climate over time. The Earth
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where dinosaurs roamed was very different from the place we know today. But based on what
scientists understand about past trends, the changes we are seeing today are far more rapid than
anything that has occurred in our planet's history.
Although we can't yet predict exactly how climate change will impact a specific area, we
are seeing—and will continue to see—the following kinds of changes:
- The timing of flowering, breeding, and migrating will change.
- Plant and animal ranges will move upward and northward.
- Storms will increase in intensity and/or frequency.
- Animal-borne diseases will spread into new areas.
- Historic buildings once safe from river floods and ocean levels will be in jeopardy, and
park infrastructure will be at higher risk.
- The iconic views visitors enjoy from our national parks may look upon very different
landscapes.
Climate Change terms:
Weather
- is the mix of events that happen each day in our atmosphere including temperature, rainfall and
humidity. Weather is not the same everywhere. Perhaps it is hot, dry and sunny today where you
live, but in other parts of the world it is cloudy, raining or even snowing. Every day,
weather events are recorded and predicted by meteorologists worldwide
(http://www.eo.ucar.edu/basics/index.html)
Climate
- your place on the globe controls the weather where you live. Climate is the average weather
pattern in a place over many years. So, the climate of Antarctica is quite different than the
climate of a tropical island. Hot summer days are quite typical of climates in many regions of
the world, even without the affects of global warming
(http://www.eo.ucar.edu/basics/index.html)
Global Warming
- refers to the recent and ongoing rise in global average temperature near Earth's surface. It is
caused mostly by increasing concentrations of greenhouse gases in the atmosphere. Global
warming is causing climate patterns to change. However, global warming itself only represents
one aspect of climate change (http://www.epa.gov/climatechange/basics/)
- the increase in Earth's average surface temperature due to rising levels of greenhouse gases
(http://www.nasa.gov/topics/earth/features/climate_by_any_other_name.html)
Climate change
- refers to any significant change in the measures of climate lasting for an extended period of
time. In other words, climate change includes major changes in temperature, precipitation, or
wind patterns, among other effects, that occur over several decades or longer
(http://www.epa.gov/climatechange/basics/)
- a long-term change in the Earth's climate, or of a region on Earth
(http://www.nasa.gov/topics/earth/features/climate_by_any_other_name.html)
Ocean Acidification
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- Ocean acidification, or "OA" for short, is the term given to the chemical changes in the ocean
as a result of carbon dioxide emissions
(http://www.pmel.noaa.gov/co2/story/Ocean+Acidification)
- About a quarter of all carbon dioxide emissions are absorbed by the earth’s oceans, where
they’re having an impact that’s just starting to be understood. Over the last decade, scientists
have discovered that excess CO2 is actually changing the chemistry of the sea and proving
harmful for many forms of marine life. This process is known as ocean acidification
(http://www.nrdc.org/oceans/acidification/)
- Ocean Acidification is climate change's evil twin (Dr. Benjamin Pister, Ph.D., Chief of Natural
& Cultural Resources Management and Science, Cabrillo National Monument, National Park
Service)
For more detailed coverage, here are some excellent resources:
Read on…delve into the following links to get all you need to answer visitors questions,
or statements, on climate change...
Real Climate
http://www.realclimate.org/ (click on the Start Here box)
NOAA National Oceanic and Atmospheric Administration
http://www.climate.gov
http://www.noaa.gov/climate.html
http://oceanservice.noaa.gov/education/literacy.html
Environmental Protection Agency
http://www.epa.gov/climatechange/
National Aeronautics and Space Administration
http://climate.nasa.gov/
Scientific American
http://www.scientificamerican.com/article.cfm?id=why-are-americans-so-ill
http://www.scientificamerican.com/article.cfm?id=10-solutions-for-climate-change
United States Global Change Research Program
http://www.globalchange.gov/
Skeptical Science
http://skepticalscience.com
National Center for Education
http://ncse.com/climate
College of the Environment, University of Washington
http://cses.washington.edu/cig/
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Climate changes
Throughout its history, Earth’s climate has varied,
reflecting the complex interactions and dependencies
of the solar, oceanic, terrestrial, atmospheric, and
living components that make up planet Earth’s
systems. For at least the last million years, our
world has experienced cycles of warming and cooling
that take approximately 100,000 years to complete.
Over the course of each cycle, global average
temperatures have fallen and then risen again by
about 9°F (5°C), each time taking Earth into an ice
age and then warming it again. This cycle is believed
associated with regular changes in Earth’s orbit
that alter the intensity of solar energy the planet
receives. Earth’s climate has also been influenced on
very long timescales by changes in ocean circulation
that result from plate tectonic movements. Earth’s
climate has changed abruptly at times, sometimes
as a result of slower natural processes such as
shifts in ocean circulation, sometimes due to sudden
events such as massive volcanic eruptions. Species
and ecosystems have either adapted to these past
climate variations or perished.
While global climate has been relatively stable
over the last 10,000 years—the span of human
civilization—regional variations in climate patterns
have influenced human history in profound ways,
playing an integral role in whether societies thrived
or failed. We now know that the opposite is also
true: human activities—burning fossil fuels and
deforesting large areas of land, for instance—have
had a profound influence on Earth’s climate. In its
2007 Fourth Assessment, the Intergovernmental
Panel on Climate Change (IPCC) stated that it had
“very high confidence that the global average net
effect of human activities since 1750 has been one
of warming.” The IPCC attributes humanity’s global
warming influence primarily to the increase in
three key heat-trapping gases in the atmosphere:
carbon dioxide, methane, and nitrous oxide. The
U.S. Climate Change Science Program published
findings in agreement with the IPCC report, stating
that “studies to detect climate change and attribute
its causes using patterns of observed temperature
change in space and time show clear evidence
of human influences on the climate system (due
to changes in greenhouse gases, aerosols, and
stratospheric ozone).”1
To protect fragile ecosystems and to build
sustainable communities that are resilient to
climate change—including extreme weather and
climate events—a climate-literate citizenry is
essential. This climate science literacy guide
identifies the essential principles and fundamental
concepts that individuals and communities should
understand about Earth’s climate system. Such
understanding improves our ability to make
decisions about activities that increase vulnerability
to the impacts of climate change and to take
precautionary steps in our lives and livelihoods that
would reduce those vulnerabilities.

1. Temperature Trends in the Lower Atmosphere: Steps for Understanding
and Reconciling Differences. Thomas R. Karl, Susan J. Hassol,
Christopher D. Miller, and William L. Murray, editors, 2006. A Report
by the Climate Change Science Program and the Subcommittee on Global
Change Research, Washington, DC.
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WHAT IS CLIMATE SCIENCE
LITERACY?

•

Climate change will bring economic and
environmental challenges as well as
opportunities, and citizens who have an
understanding of climate science will be better
prepared to respond to both.

•

Society needs citizens who understand the
climate system and know how to apply
that knowledge in their careers and in
their engagement as active members of
their communities.

•

Climate change will continue to be a significant
element of public discourse. Understanding
the essential principles of climate science will
enable all people to assess news stories and
contribute to their everyday conversations as
informed citizens.

Climate Science Literacy is an understanding of your
influence on climate and climate’s influence on you
and society.

A climate-literate person:
•

understands the essential principles of Earth’s
climate system,

•

knows how to assess scientifically credible
information about climate,

•

communicates about climate and climate change
in a meaningful way, and

•

is able to make informed and responsible
decisions with regard to actions that may
affect climate.

WHY DOES CLIMATE SCIENCE
LITERACY MATTER?
•

•

•
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During the 20th century, Earth’s globally
averaged surface temperature rose by
approximately 1.08°F (0.6°C). Additional
warming of more than 0.25°F (0.14°C) has
been measured since 2000. Though the total
increase may seem small, it likely represents an
extraordinarily rapid rate of change compared to
changes in the previous 10,000 years.
Over the 21st century, climate scientists expect
Earth’s temperature to continue increasing,
very likely more than it did during the 20th
century. Two anticipated results are rising
global sea level and increasing frequency and
intensity of heat waves, droughts, and floods.
These changes will affect almost every aspect of
human society, including economic prosperity,
human and environmental health, and
national security.
Scientific observations and climate model results
indicate that human activities are now the
primary cause of most of the ongoing increase in
Earth’s globally averaged surface temperature.

CLIMATE SCIENCE LITERACY IS A
PART OF SCIENCE LITERACY.
“Science, mathematics, and technology have a
profound impact on our individual lives and our
culture. They play a role in almost all human
endeavors, and they affect how we relate to one
another and the world around us. . . . Science
Literacy enables us to make sense of real-world
phenomena, informs our personal and social
decisions, and serves as a foundation for a lifetime
of learning.”
From the American Association for the Advancement
of Science, Atlas of Science Literacy, Volume 2,
Project 2061.
People who are climate science literate know
that climate science can inform our decisions
that improve quality of life. They have a basic
understanding of the climate system, including
the natural and human-caused factors that affect
it. Climate science literate individuals understand
how climate observations and records as well
as computer modeling contribute to scientific
knowledge about climate. They are aware of the
fundamental relationship between climate and
human life and the many ways in which climate has
always played a role in human health. They have the
ability to assess the validity of scientific arguments
about climate and to use that information to support
their decisions.

CLIMATE SCIENCE LITERACY IS AN
ONGOING PROCESS.
No single person is expected to understand
every detail about all of the fundamental climate
science literacy concepts. Full comprehension
of these interconnected concepts will require a
systems-thinking approach, meaning the ability to
understand complex interconnections among all of
the components of the climate system. Moreover, as
climate science progresses and as efforts to educate
the people about climate’s influence on them and
their influence on the climate system mature, public
understanding will continue to grow.
Climate is an ideal interdisciplinary theme for
lifelong learning about the scientific process and the
ways in which humans affect and are affected by the
Earth’s systems. This rich topic can be approached
at many levels, from comparing the daily weather
with long-term records to exploring abstract
representations of climate in computer models to
examining how climate change impacts human and
ecosystem health. Learners of all ages can use
data from their own experiments, data collected by
satellites and other observation systems, or records
from a range of physical, chemical, biological,
geographical, social, economic, and historical
sources to explore the impacts of climate and
potential adaptation and mitigation strategies.

HOW DO WE KNOW WHAT IS
SCIENTIFICALLY CORRECT?
The Peer Review Process

Source: Roger J. Braithwaite, The University of Manchester, UK

Science is an on-going process of making
observations and using evidence to test hypotheses.
As new ideas are developed and new data are
obtained, oftentimes enabled by new technologies,
our understanding evolves. The scientific community
uses a highly formalized version of peer review to
validate research results and our understanding
of their significance. Researchers describe their
experiments, results, and interpretations in
scientific manuscripts and submit them to a
scientific journal that specializes in their field of
science. Scientists who are experts in that field
serve as “referees” for the journal: they read the
manuscript carefully to judge the reliability of the
research design and check that the interpretations
are supported by the data. Based on the reviews,
journal editors may accept or reject manuscripts
or ask the authors to make revisions if the study
has insufficient data or unsound interpretations.
Through this process, only those concepts that
have been described through well-documented
research and subjected to the scrutiny of other
experts in the field become published papers in
science journals and accepted as current science
knowledge. Although peer review does not guarantee
that any particular published result is valid, it does
provide a high assurance that the work has been
carefully vetted for accuracy by informed experts
prior to publication. The overwhelming majority of
peer-reviewed papers about global climate change
acknowledge that human activities are substantially
contributing factors.

A meltwater stream on the Greenland Ice Sheet flows into the
ice through a tunnel called a moulin. About half of the loss
of Greenland’s ice mass flows into the North Atlantic Ocean
as melt water. Liquid water, which is denser than ice, can
penetrate through the ice sheet, lubricating the underside, and
also accelerate ice loss. Warmer temperatures cause melting
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in the summer months, which leads to faster flow, drawing
more of the ice sheet down to warmer, lower altitudes.

Agricultural engineers
inspect a dry stream.

INFORMED CLIMATE
DECISIONS REQUIRE AN
INTEGRATED APPROACH.
In the coming decades, scientists expect climate
change to have an increasing impact on human and
natural systems. In a warmer world, accessibility
to food, water, raw materials, and energy are likely
to change. Human health, biodiversity, economic
stability, and national security are also expected
to be affected by climate change. Climate model
projections suggest that negative effects of climate
change will significantly outweigh positive ones.
The nation’s ability to prepare for and adapt to new
conditions may be exceeded as the rate of climate
change increases.
Reducing our vulnerability to these impacts
depends not only upon our ability to understand
climate science and the implications of climate
change, but also upon our ability to integrate and
use that knowledge effectively. Changes in our
economy and infrastructure as well as individual
attitudes, societal values, and government policies
will be required to alter the current trajectory of
climate’s impact on human lives. The resolve of
individuals, communities, and countries to identify
and implement effective management strategies for
critical institutional and natural resources will be
necessary to ensure the stability of both human and
natural systems as temperatures rise.
This climate science literacy document focuses
primarily on the physical and biological science
aspects of climate and climate change. Yet as
nations and the international community seek
solutions to global climate change over the coming
decades, a more comprehensive, interdisciplinary
approach to climate literacy—one that includes
economic and social considerations—will play a vital
role in knowledgeable planning, decision making,
and governance. A new effort is in development
within the social sciences community to produce
a companion document that will address these
aspects of climate literacy. Together, these
documents will promote informed decision-making
and effective systems-level responses to climate
change that reflect a fundamental understanding
of climate science. It is imperative that these
responses to climate change embrace the following
guiding principle.

Source: Scott Bauer, USDA
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GUIDING PRINCIPLE
FOR INFORMED
CLIMATE DECISION:
Humans can take actions to reduce
climate change and its impacts.
a.

Climate information can be used to reduce
vulnerabilities or enhance the resilience of
communities and ecosystems affected by
climate change. Continuing to improve scientific
understanding of the climate system and the
quality of reports to policy and decision-makers
is crucial.
Reducing human vulnerability to the impacts
of climate change depends not only upon
our ability to understand climate science,
but also upon our ability to integrate that
knowledge into human society. Decisions
that involve Earth’s climate must be made
with an understanding of the complex interconnections among the physical and biological
components of the Earth system as well as
the consequences of such decisions on social,
economic, and cultural systems.

c.

The impacts of climate change may affect the
security of nations. Reduced availability of
water, food, and land can lead to competition
and conflict among humans, potentially
resulting in large groups of climate refugees.

d.

Humans may be able to mitigate climate
change or lessen its severity by reducing
greenhouse gas concentrations through
processes that move carbon out of
the atmosphere or reduce greenhouse
gas emissions.

e.

A combination of strategies is needed to reduce
greenhouse gas emissions. The most immediate
strategy is conservation of oil, gas, and coal,
which we rely on as fuels for most of our
transportation, heating, cooling, agriculture,
and electricity. Short-term strategies involve
switching from carbon-intensive to renewable
energy sources, which also requires building
new infrastructure for alternative energy
sources. Long-term strategies involve
innovative research and a fundamental change
in the way humans use energy.

f.

Humans can adapt to climate change by
reducing their vulnerability to its impacts.
Actions such as moving to higher ground to
avoid rising sea levels, planting new crops
that will thrive under new climate conditions,
or using new building technologies represent
adaptation strategies. Adaptation often requires
financial investment in new or enhanced
research, technology, and infrastructure.

g.

Actions taken by individuals, communities,
states, and countries all influence climate.
Practices and policies followed in homes,
schools, businesses, and governments can
affect climate. Climate-related decisions made
by one generation can provide opportunities
as well as limit the range of possibilities open
to the next generation. Steps toward reducing
the impact of climate change may influence the
present generation by providing other benefits
such as improved public health infrastructure
and sustainable built environments.

Source: NASA Goddard Space Flight Center Image by Reto Stöckli (land surface, shallow water, clouds)

b.

h.

This spectacular “blue marble” image is the most detailed true-color image
of the entire Earth to date. Using a collection of satellite-based observations,
scientists and visualizers stitched together months of observations of
the land surface, oceans, sea ice, and clouds into a seamless, true-color
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mosaic of every square kilometer (.386 square mile) of our planet.

Climate Science Literacy is
an understanding of
the climate’s influence
on you and society
and your influence
on climate
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CLIMATE LITERACY:
The Essential Principles
of Climate Science
Each essential principle is supported by fundamental
concepts comparable to those underlying the National
Science Education Standards (NSES) and the American
Association for the Advancement of Science (AAAS)
Benchmarks for Science Literacy.
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1

The Sun is the primary source of energy for Earth’s climate system.

a.

Sunlight reaching the Earth can heat the land,
ocean, and atmosphere. Some of that sunlight is
reflected back to space by the surface, clouds,
or ice. Much of the sunlight that reaches Earth is
absorbed and warms the planet.

b.

When Earth emits the same amount of energy as
it absorbs, its energy budget is in balance, and its
average temperature remains stable.

c.

The tilt of Earth’s axis relative to its orbit around the
Sun results in predictable changes in the duration
of daylight and the amount of sunlight received
at any latitude throughout a year. These changes
cause the annual cycle of seasons and associated
temperature changes.

d.

Gradual changes in Earth’s rotation and orbit around
the Sun change the intensity of sunlight received in
our planet’s polar and equatorial regions. For at least
the last 1 million years, these changes occurred in
100,000-year cycles that produced ice ages and the
shorter warm periods between them.

e.

A significant increase or decrease in the Sun’s
energy output would cause Earth to warm or cool.
Satellite measurements taken over the past 30 years
show that the Sun’s energy output has changed only
slightly and in both directions. These changes in the
Sun’s energy are thought to be too small to be the
cause of the recent warming observed on Earth.

Source: Modified from the Marian Koshland Science Museum of the National Academy of Sciences’ “Global Warming: Facts & Our Future” 2004

The greenhouse effect is a natural
phenomenon whereby heat-trapping gases
in the atmosphere, primarily water vapor,
keep the Earth’s surface warm. Human
activities, primarily burning fossil fuels and
changing land cover patterns, are increasing
the concentrations of some of these gases,
amplifying the natural greenhouse effect.
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Climate is regulated by
complex interactions
among components of
the Earth system.

2

Earth’s climate is influenced by interactions involving
the Sun, ocean, atmosphere, clouds, ice, land, and
life. Climate varies by region as a result of local
differences in these interactions.

b.

Covering 70% of Earth’s surface, the ocean exerts
a major control on climate by dominating Earth’s
energy and water cycles. It has the capacity to
absorb large amounts of solar energy. Heat and
water vapor are redistributed globally through
density-driven ocean currents and atmospheric
circulation. Changes in ocean circulation caused by
tectonic movements or large influxes of fresh water
from melting polar ice can lead to significant and
even abrupt changes in climate, both locally and on
global scales.

c.

The amount of solar energy absorbed or radiated
by Earth is modulated by the atmosphere and
depends on its composition. Greenhouse gases—
such as water vapor, carbon dioxide, and methane—
occur naturally in small amounts and absorb and
release heat energy more efficiently than abundant
atmospheric gases like nitrogen and oxygen. Small
increases in carbon dioxide concentration have a
large effect on the climate system.

d.

The abundance of greenhouse gases in the
atmosphere is controlled by biogeochemical cycles
that continually move these components between
their ocean, land, life, and atmosphere reservoirs.
The abundance of carbon in the atmosphere is
reduced through seafloor accumulation of marine
sediments and accumulation of plant biomass and is
increased through deforestation and the burning of
fossil fuels as well as through other processes.

e.

Airborne particulates, called “aerosols,” have a
complex effect on Earth’s energy balance: they can
cause both cooling, by reflecting incoming sunlight
back out to space, and warming, by absorbing and
releasing heat energy in the atmosphere. Small
solid and liquid particles can be lofted into the
atmosphere through a variety of natural and manmade processes, including volcanic eruptions, sea
spray, forest fires, and emissions generated through
human activities.

f.

The interconnectedness of Earth’s systems means
that a significant change in any one component of
the climate system can influence the equilibrium of
the entire Earth system. Positive feedback loops
can amplify these effects and trigger abrupt changes
in the climate system. These complex interactions
may result in climate change that is more rapid
and on a larger scale than projected by current
climate models.

Source: Astronaut photograph ISS015-E- 10469, courtesy NASA/JSC Gateway to Astronaut Photography of Earth.

a.

Solar power drives Earth’s climate. Energy
from the Sun heats the surface, warms the
atmosphere, and powers the ocean currents.
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3

Life on Earth depends
on, is shaped by, and
affects climate.

a.

Individual organisms survive within specific ranges
of temperature, precipitation, humidity, and sunlight.
Organisms exposed to climate conditions outside their
normal range must adapt or migrate, or they will
perish.

b.

The presence of small amounts of heat-trapping
greenhouse gases in the atmosphere warms Earth’s
surface, resulting in a planet that sustains liquid
water and life.

c.

Changes in climate conditions can affect the health
and function of ecosystems and the survival of entire
species. The distribution patterns of fossils show
evidence of gradual as well as abrupt extinctions
related to climate change in the past.

d.

A range of natural records shows that the last 10,000
years have been an unusually stable period in Earth’s
climate history. Modern human societies developed
during this time. The agricultural, economic, and
transportation systems we rely upon are vulnerable if
the climate changes significantly.

e.

Life—including microbes, plants, and animals and
humans—is a major driver of the global carbon cycle
and can influence global climate by modifying the
chemical makeup of the atmosphere. The geologic
record shows that life has significantly altered the
atmosphere during Earth’s history.

Source: Steve Fisher
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Kelp forests and their associated
communities of organisms live in cool
waters off the coast of California.

Climate varies over space and
time through both natural
and man-made processes.

4

Climate is determined by the long-term pattern
of temperature and precipitation averages and
extremes at a location. Climate descriptions can
refer to areas that are local, regional, or global in
extent. Climate can be described for different time
intervals, such as decades, years, seasons, months,
or specific dates of the year.

b.

Climate is not the same thing as weather. Weather
is the minute-by-minute variable condition of the
atmosphere on a local scale. Climate is a conceptual
description of an area’s average weather conditions
and the extent to which those conditions vary over
long time intervals.

c.

Climate change is a significant and persistent change
in an area’s average climate conditions or their
extremes. Seasonal variations and multi-year cycles
(for example, the El Niño Southern Oscillation) that
produce warm, cool, wet, or dry periods across
different regions are a natural part of climate
variability. They do not represent climate change.

d.

Scientific observations indicate that global climate
has changed in the past, is changing now, and will
change in the future. The magnitude and direction of
this change is not the same at all locations on Earth.

e.

Based on evidence from tree rings, other natural
records, and scientific observations made around the
world, Earth’s average temperature is now warmer
than it has been for at least the past 1,300 years.
Average temperatures have increased markedly
in the past 50 years, especially in the North Polar
Region.

f.

Natural processes driving Earth’s long-term climate
variability do not explain the rapid climate change
observed in recent decades. The only explanation
that is consistent with all available evidence is that
human impacts are playing an increasing role in
climate change. Future changes in climate may be
rapid compared to historical changes.

g.

Natural processes that remove carbon dioxide from
the atmosphere operate slowly when compared
to the processes that are now adding it to the
atmosphere. Thus, carbon dioxide introduced into
the atmosphere today may remain there for a
century or more. Other greenhouse gases, including
some created by humans, may remain in the
atmosphere for thousands of years.

Muir Glacier, August
1941, William O. Field

Source: National Snow and Ice Data Center, W. O. Field, B. F. Molnia

a.

Muir Glacier, August
2004, Bruce F. Molnia
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Our understanding of the climate system is
improved through observations, theoretical
studies, and modeling.

5
a.

The components and processes of Earth’s climate
system are subject to the same physical laws as the
rest of the Universe. Therefore, the behavior of the
climate system can be understood and predicted
through careful, systematic study.

b.

Environmental observations are the foundation for
understanding the climate system. From the bottom
of the ocean to the surface of the Sun, instruments
on weather stations, buoys, satellites, and other
platforms collect climate data. To learn about past
climates, scientists use natural records, such as tree
rings, ice cores, and sedimentary layers. Historical
observations, such as native knowledge and personal
journals, also document past climate change.

c.

Observations, experiments, and theory are used to
construct and refine computer models that represent
the climate system and make predictions about its
future behavior. Results from these models lead to
better understanding of the linkages between the
atmosphere-ocean system and climate conditions
and inspire more observations and experiments. Over
time, this iterative process will result in more reliable
projections of future climate conditions.

d.

Our understanding of climate differs in important
ways from our understanding of weather. Climate
scientists’ ability to predict climate patterns months,
years, or decades into the future is constrained
by different limitations than those faced by
meteorologists in forecasting weather days to weeks
into the future.1

e.

Scientists have conducted extensive research on the
fundamental characteristics of the climate system and
their understanding will continue to improve. Current
climate change projections are reliable enough to help
humans evaluate potential decisions and actions in
response to climate change.

1. Based on “Climate Change: An Information Statement
of the American Meteorological Society,” 2007

Source: B. Longworth © 2008

A rosette device containing 36 seawater samples
is retrieved in the Southern Ocean. Seawater
samples from various depths are analyzed
to measure the ocean’s carbon balance.
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Human activities
are impacting the
climate system.

6
a.

The overwhelming consensus of scientific studies on
climate indicates that most of the observed increase
in global average temperatures since the latter part
of the 20th century is very likely due to human
activities, primarily from increases in greenhouse
gas concentrations resulting from the burning of
fossil fuels. 2

b.

Emissions from the widespread burning of fossil
fuels since the start of the Industrial Revolution
have increased the concentration of greenhouse
gases in the atmosphere. Because these gases can
remain in the atmosphere for hundreds of years
before being removed by natural processes, their
warming influence is projected to persist into the
next century.

c.

Human activities have affected the land, oceans, and
atmosphere, and these changes have altered global
climate patterns. Burning fossil fuels, releasing
chemicals into the atmosphere, reducing the amount
of forest cover, and rapid expansion of farming,
development, and industrial activities are releasing
carbon dioxide into the atmosphere and changing
the balance of the climate system.

d.

Growing evidence shows that changes in many
physical and biological systems are linked to humancaused global warming.3 Some changes resulting
from human activities have decreased the capacity
of the environment to support various species and
have substantially reduced ecosystem biodiversity
and ecological resilience.

e.

Scientists and economists predict that there will
be both positive and negative impacts from global
climate change. If warming exceeds 2 to 3°C (3.6 to
5.4°F) over the next century, the consequences of
the negative impacts are likely to be much greater
than the consequences of the positive impacts.

2. Based on IPCC, 2007: The Physical Science Basis:
Contribution of Working Group I

3. Based on IPCC, 2007: Impacts, Adaptation and
Vulnerability. Contribution of Working Group II

Source:: A. Palmer, 2008

Society relies heavily on energy
that is generated by burning fossil
fuels—coal, oil, and natural gas.
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Climate change will have
consequences for the Earth
system and human lives.

7

Melting of ice sheets and glaciers, combined with the
thermal expansion of seawater as the oceans warm,
is causing sea level to rise. Seawater is beginning to
move onto low-lying land and to contaminate coastal
fresh water sources and beginning to submerge
coastal facilities and barrier islands. Sea-level rise
increases the risk of damage to homes and buildings
from storm surges such as those that accompany
hurricanes.

b.

Climate plays an important role in the global
distribution of freshwater resources. Changing
precipitation patterns and temperature conditions
will alter the distribution and availability of
freshwater resources, reducing reliable access to
water for many people and their crops. Winter
snowpack and mountain glaciers that provide water
for human use are declining as a result of global
warming.

c.

Incidents of extreme weather are projected to
increase as a result of climate change. Many
locations will see a substantial increase in the
number of heat waves they experience per year
and a likely decrease in episodes of severe cold.
Precipitation events are expected to become less
frequent but more intense in many areas, and
droughts will be more frequent and severe in
areas where average precipitation is projected to
decrease.2

d.

The chemistry of ocean water is changed by
absorption of carbon dioxide from the atmosphere.
Increasing carbon dioxide levels in the atmosphere
is causing ocean water to become more acidic,
threatening the survival of shell-building marine
species and the entire food web of which they are a
part.

e.

Ecosystems on land and in the ocean have been
and will continue to be disturbed by climate change.
Animals, plants, bacteria, and viruses will migrate
to new areas with favorable climate conditions.
Infectious diseases and certain species will be able
to invade areas that they did not previously inhabit.

f.

Human health and mortality rates will be affected
to different degrees in specific regions of the world
as a result of climate change. Although cold-related
deaths are predicted to decrease, other risks are
predicted to rise. The incidence and geographical
range of climate-sensitive infectious diseases—
such as malaria, dengue fever, and tick-borne
diseases—will increase. Drought-reduced crop
yields, degraded air and water quality, and increased
hazards in coastal and low-lying areas will contribute
to unhealthy conditions, particularly for the most
vulnerable populations.3
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Source: Iowa National Guard photo by Sgt. Chad D. Nelson

a.

Iowa National Guard preparing to
put sandbags in place on a levee
in Kingston, Iowa, to protect
roughly 50,000 acres of farmland
threatened by flood waters.

Key Definitions
Weather The specific conditions of the atmosphere at a particular place and time, measured
in terms of variables that include temperature, precipitation, cloudiness, humidity, air
pressure, and wind.
Weather Forecast A prediction about the specific atmospheric conditions expected for a
location in the short-term future (hours to days).
Climate The long-term average of conditions in the atmosphere, ocean, and ice sheets and
sea ice described by statistics, such as means and extremes.
Climate Forecast A prediction about average or extreme climate conditions for a region in
the long-term future (seasons to decades).
Climate Variability Natural changes in climate that fall within the normal range of extremes
for a particular region, as measured by temperature, precipitation, and frequency of events.
Drivers of climate variability include the El Niño Southern Oscillation and other phenomena.
Climate Change A significant and persistent change in the mean state of the climate or
its variability. Climate change occurs in response to changes in some aspect of Earth’s
environment: these include regular changes in Earth’s orbit about the sun, re-arrangement of
continents through plate tectonic motions, or anthropogenic modification of the atmosphere.
Global Warming The observed increase in average temperature near the Earth’s surface
and in the lowest layer of the atmosphere. In common usage, “global warming” often refers
to the warming that has occurred as a result of increased emissions of greenhouse gases
from human activities. Global warming is a type of climate change; it can also lead to other
changes in climate conditions, such as changes in precipitation patterns.
Climate System The matter, energy, and processes involved in interactions among Earth’s
atmosphere, hydrosphere, cryosphere, lithosphere, biosphere, and Earth-Sun interactions.
Likely, Very Likely, Extremely Likely, Virtually Certain These terms are used by the
Intergovernmental Panel on Climate Change (IPCC) to indicate how probable it is that a
predicted outcome will occur in the climate system, according to expert judgment. A result
that is deemed “likely” to occur has a greater than 66% probability of occurring. A “very
likely” result has a greater than 90% probability. “Extremely likely” means greater than 95%
probability, and “virtually certain” means greater than 99% probability.
Mitigation Human interventions to reduce the sources of greenhouse gases or enhance the
sinks that remove them from the atmosphere.
Vulnerability The degree to which physical, biological, and socio-economic systems are
susceptible to and unable to cope with adverse impacts of climate change. 2
Adaptation Initiatives and measures to reduce the vulnerability of natural and human
systems against actual or expected climate change effects.3
Fossil fuels Energy sources such as petroleum, coal, or natural gas, which are derived from
living matter that existed during a previous geologic time period.
Feedback The process through which a system is controlled, changed, or modulated in
response to its own output. Positive feedback results in amplification of the system output;
negative feedback reduces the output of a system.
Carbon Cycle Circulation of carbon atoms through the Earth systems as a result of
photosynthetic conversion of carbon dioxide into complex organic compounds by plants,
which are consumed by other organisms, and return of the carbon to the atmosphere as
carbon dioxide as a result of respiration, decay of organisms, and combustion of fossil fuels.

1. Temperature Trends in the Lower Atmosphere: Steps for Understanding
and Reconciling Differences. Thomas R. Karl, Susan J. Hassol,
Christopher D. Miller, and William L. Murray, editors, 2006. A Report
by the Climate Change Science Program and the Subcommittee on Global
Change Research, Washington, DC.
2. Based on IPCC, 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II
3. Based on IPCC, 2007: Mitigation of Climate Change. Contribution of Working Group III
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ABout this Guide

Climate Literacy: The Essential Principles of Climate
Science presents information that is deemed
important for individuals and communities to know
and understand about Earth’s climate, impacts of
climate change, and approaches to adaptation or
mitigation. Principles in the guide can serve as
discussion starters or launching points for scientific
inquiry. The guide aims to promote greater climate
science literacy by providing this educational
framework of principles and concepts. The guide
can also serve educators who teach climate science
as a way to meet content standards in their science
curricula.
Development of the guide began at a workshop
sponsored by the National Oceanic and Atmospheric
Administration (NOAA) and the American
Association for the Advancement of Science (AAAS).
Multiple science agencies, non-governmental
organizations, and numerous individuals also
contributed through extensive review and comment
periods. Discussion at the National Science
Foundation- and NOAA-sponsored Atmospheric
Sciences and Climate Literacy workshop contributed
substantially to the refinement of the document.
To download this guide and related documents,
visit www.climatescience.gov.

U.S. Global Change Research Program /
Climate Change Science Program
1717 Pennsylvania Avenue, NW Suire 250 Washington DC 20006 USA
+1.202.223.6262 (Voice) + 1.202.223.3065 (Fax)
http://www.climatescience.gov
climate.literacy@climatescience.gov
Current Science and Educational Partners:
American Association for the
Advancement of Science Project 2061

National Geographic Education
Programs

American Meteorological Society

National Institute of Standards &
Technology

Association of Science-Technology
Centers
Bowman Global Change
Centers for Disease Control &
Prevention
Challenger Center for Space
Science Education
Climate Literacy Network

Further information
For future revisions and changes
to this document or to see
documentation of the process used
to develop this brochure, please visit
www.climate.noaa.gov/education.
In addition, further information
relating to climate literacy and climate
resources can be found at:
   •
   •
   •
   •

earthobservatory.nasa.gov
www.epa.gov/climatechange
http://nsdl.org
www.education.noaa.gov

College of Exploration
Cooperative Institute for Research in
Environmental Sciences
Federation of Earth Science
Information Partners
Lawrence Hall of Science, University
of California, Berkeley
National Environmental Education
Foundation

National Oceanic and
Atmospheric Administration
National Science Teachers
Association
North American Association For
Environmental Education
Sally Ride Science™
TERC Inc.
The GLOBE Program
The National Center for
Atmospheric Research
University Corporation for
Atmospheric Research
U.S. Geological Survey
U.S. Forest Service

For an up to date list of partners please refer to U.S Climate
Change Science Program at http://www.climatescience.gov.
This document has been reviewed by the following Federal agencies. Any opinions, findings,
and conclusions or recommendations expressed in this material are those of the author(s)
and do not necessarily reflect the views of the National Science Foundation.
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AN OCEAN-ORIENTED APPROACH TO
TEACHING SCIENCE STANDARDS

The Essential Principles
of Ocean Sciences

K-12
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Ocean Literacy is
an understanding of
the ocean’s influence
on you and
your influence
on the ocean.

What is Ocean Literacy?
Ocean literacy is an understanding of the ocean’s
influence on you—and your influence on the ocean.
An ocean-literate person:
• understands the Essential Principles and Fundamental
Concepts about the functioning of the ocean;
• can communicate about the ocean in a meaningful
way; and
• is able to make informed and responsible decisions
regarding the ocean and its resources.
Developed through a community-wide consensus-building
process, this definition along with the Essential Principles
and supporting Fundamental Concepts build on previous
efforts to define ocean literacy, assess what the public
knows about the ocean, and redress the lack of oceanrelated content in state and national science education
standards, instructional materials and assessments.
The Essential Principles and Fundamental Concepts outlined
in this guide (inside) represent content that does not always
fall neatly within particular disciplines. As a result, many

Principle. For example, Essential Principle 4 lists only two
Fundamental Concepts; however, several others could be
listed as well. This is unavoidable and demonstrates the
interdisciplinary nature of ocean sciences.
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SUNFLOWER SEASTAR IN CARMEL BAY CALIFORNIA KELP FOREST

Fundamental Concepts illustrate more than one Essential

O N O U R BL U E PL ANE T the dominant feature is ocean. Atlantic and Pacific, Indian, Arctic and Southern,
these five great ocean basins contain 97 percent of Earth’s water. The vapor they release into the atmosphere returns
as rain, sleet and snow, ever replenishing the planet with freshwater. All life, including our own, is dependent on the
ocean. Understanding the ocean is integral to comprehending this planet on which we live.

T

his guide presents a vision of an ocean-literate society.
A practical resource for educators, it outlines the
knowledge required to be considered ocean literate in
accordance with the National Science Education Standards
(NSES). These standards were designed to “guide our nation
toward a scientifically literate society” [National Academy
of Sciences (NAS), 1996.] and provide criteria to judge
progress toward a national vision of science literacy. In
developing the NSES, NAS invited science educators to
add their unique perspectives on how to improve science
education and science literacy. In a similar vein, we sought
the perspectives and expertise of a cross-section of the
ocean sciences and education communities.
Ocean literacy is defined by seven Essential Principles,
supported by detailed Fundamental Concepts. Educators
can use these Fundamental Concepts to fulfill the
eight NSES content standards (see Matrix). They provide
additional coordination, consistency and coherence for
oceans sciences education and will transform a vision
of ocean literacy into reality.

About this guide
Many scientists and science educators collaborated to
produce this guide. A work in progress, it reflects our efforts
to date defining ocean literacy and identifies the Essential
Principles and Fundamental Concepts of ocean science that
should be included in K–12 curricula.
We continue to seek input from colleagues toward
consensus on what is essential for students to understand
about our ocean planet. This effort is only the beginning.
To find and comment on this document as well as obtain
updates, revisions and details on how it was developed,
please visit www.coexploration.org/oceanliteracy.

For additional information regarding ocean literacy
and ocean education resources, visit:
www.ngsednet.org/oceans www.marine-ed.org
www.cosee.net; www.education.noaa.gov

Using the ocean as a teaching tool
The ocean covers most of our planet, is the source of most
life on Earth, regulates our weather and climate, provides
most of our oxygen, and feeds much of the human population. Yet ocean and aquatic sciences are among the most
underrepresented disciplines in K–12 educational curricula.
Rarely taught at any level, concepts about the ocean, the
coasts or the Great Lakes infrequently appear in K–12
curriculum materials, textbooks, assessments or standards.
Educational standards can provide the leverage required
to change the content of science education. Our current
educational system is defined by the goal of alignment.
Curriculum content, instruction and assessment all derive
from accepted standards. If ocean sciences continue to
be excluded from science standards, they will remain
marginalized and efforts to incorporate them in curricula,
texts and assessments will be stymied. If, however, science
standards are revised to include ocean sciences, this
will ensure their incorporation by textbook publishers,
curriculum developers and assessment specialists.
Those who are concerned about science education and
about the future health of our ocean planet must actively
promote the development of science standards by local
educational agencies such as school boards and districts,
state departments of education, and professional societies
and associations. In order to be effective, we must agree
upon and codify the essential science content and processes
related to the ocean, the coasts and the Great Lakes.

BACKGROUND: COMMON DOLPHINS OFF COAST OF SANTA BARBARA CALIFORNIA
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OCEAN LITERACY:
ESSENTIAL PRINCIPLES
AND FUNDAMENTAL
CONCEPTS
EACH ESSENTIAL PRINCIPLE IS SUPPORTED BY FUNDAMENTAL CONCEPTS
COMPARABLE TO THOSE UNDERLYING THE NATIONAL SCIENCE
EDUCATION STANDARDS (NSES). CONSULT THE OVERVIEW MATRIX
(ON NEXT PAGES) TO INTEGRATE OCEAN LITERACY INTO YOUR CURRICULUM.
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1

The Earth has one big ocean
with many features.

a

The ocean is the dominant physical feature on our planet
Earth—covering approximately 70% of the planet’s surface.
There is one ocean with many ocean basins, such as the
North Pacific, South Pacific, North Atlantic, South Atlantic,
Indian and Arctic.

b

An ocean basin’s size, shape and features (islands, trenches,
mid-ocean ridges, rift valleys) vary due to the movement
of Earth’s lithospheric plates. Earth’s highest peaks, deepest
valleys and flattest vast plains are all in the ocean.

c

Throughout the ocean there is one interconnected circulation
system powered by wind, tides, the force of the Earth’s
rotation (Coriolis effect), the Sun, and water density
differences. The shape of ocean basins and adjacent land
masses influence the path of circulation.

d

Sea level is the average height of the ocean relative to the
land, taking into account the differences caused by tides.
Sea level changes as plate tectonics cause the volume of
ocean basins and the height of the land to change. It changes
as ice caps on land melt or grow. It also changes as sea water
expands and contracts when ocean water warms and cools.

e

Most of Earth’s water (97%) is in the ocean. Seawater has
unique properties: it is saline, its freezing point is slightly
lower than fresh water, its density is slightly higher, its
electrical conductivity is much higher, and it is slightly basic.
The salt in seawater comes from eroding land, volcanic
emissions, reactions at the seafloor, and atmospheric
deposition.

f

The ocean is an integral part of the water cycle and
is connected to all of the earth’s water reservoirs via
evaporation and precipitation processes.

g

The ocean is connected to major lakes, watersheds and
waterways because all major watersheds on Earth drain
to the ocean. Rivers and streams transport nutrients, salts,
sediments and pollutants from watersheds to estuaries
and to the ocean.

h

Although the ocean is large, it is finite and resources
are limited.

THE OCEAN FROM SPACE . Photograph from NASA’s

Columbia Orbiter Vehicle shows Somalia in center,
South Yemen and the Gulf of Aden toward the top
and the Indian Ocean to the right.
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2

The ocean and life in the ocean
shape the features of the Earth.

a

Many earth materials and geochemical cycles originate in
the ocean. Many of the sedimentary rocks now exposed
on land were formed in the ocean. Ocean life laid down
the vast volume of siliceous and carbonate rocks.

b

Sea level changes over time have expanded and contracted
continental shelves, created and destroyed inland seas, and
shaped the surface of land.

c

Erosion—the wearing away of rock, soil and other biotic
and abiotic earth materials—occurs in coastal areas as wind,
waves, and currents in rivers and the ocean move sediments.

d

Sand consists of tiny bits of animals, plants, rocks and
minerals. Most beach sand is eroded from land sources and
carried to the coast by rivers, but sand is also eroded
from coastal sources by surf. Sand is redistributed by
waves and coastal currents seasonally.

e

Tectonic activity, sea level changes, and force of waves
influence the physical structure and landforms of the coast.
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COASTAL CARVINGS . The Big Sur coastline in California
is the result of a great geological uplifting, which occurred
roughly 30 million years ago.

3

The ocean is a major influence
on weather and climate.

a

The ocean controls weather and climate by dominating
the Earth’s energy, water and carbon systems.

b

The ocean absorbs much of the solar radiation reaching
Earth. The ocean loses heat by evaporation. This heat loss
drives atmospheric circulation when, after it is released into
the atmosphere as water vapor, it condenses and forms rain.
Condensation of water evaporated from warm seas provides
the energy for hurricanes and cyclones.

c

The El Niño Southern Oscillation causes important changes
in global weather patterns because it changes the way heat
is released to the atmosphere in the Pacific.

d

Most rain that falls on land originally evaporated from
the tropical ocean.

e

The ocean dominates the Earth’s carbon cycle. Half the
primary productivity on Earth takes place in the sunlit layers
of the ocean and the ocean absorbs roughly half
of all carbon dioxide added to the atmosphere.

f

The ocean has had, and will continue to have, a significant
influence on climate change by absorbing, storing, and
moving heat, carbon and water.

g

Changes in the ocean’s circulation have produced large,
abrupt changes in climate during the last 50,000 years.

4

NATURAL PHENOMENON. A rotating column of air

(similar to a tornado) creates this water spout in the
Gulf of Mexico near an offshore oil rig.

The ocean makes Earth habitable.

a

Most of the oxygen in the atmosphere originally came from
the activities of photosynthetic organisms in the ocean.

b

The first life is thought to have started in the ocean.
The earliest evidence of life is found in the ocean.

CORAL REEF HABITAT . A fisherman tries his luck with

a simple net in American Samoa.
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5

The ocean supports a great
diversity of life and ecosystems.

a

Ocean life ranges in size from the smallest virus to the
largest animal that has lived on Earth, the blue whale.

b

Most life in the ocean exists as microbes. Microbes are the
most important primary producers in the ocean. Not only
are they the most abundant life form in the ocean, they
have extremely fast growth rates and life cycles.

c

Some major groups are found exclusively in the ocean.
The diversity of major groups of organisms is much greater
in the ocean than on land.

d Ocean biology provides many unique examples of life cycles,
adaptations and important relationships among organisms
(symbiosis, predator-prey dynamics and energy transfer)
that do not occur on land.

e

The ocean is three-dimensional, offering vast living space
and diverse habitats from the surface through the water
column to the seafloor. Most of the living space on Earth
is in the ocean.

f

Ocean habitats are defined by environmental factors.
Due to interactions of abiotic factors such as salinity, temperature, oxygen, pH, light, nutrients, pressure, substrate and
circulation, ocean life is not evenly distributed temporally
or spatially, i.e., it is “patchy”. Some regions of the ocean
support more diverse and abundant life than anywhere
on Earth, while much of the ocean is considered a desert.

g

There are deep ocean ecosystems that are independent
of energy from sunlight and photosynthetic organisms.
Hydrothermal vents, submarine hot springs, methane cold
seeps, and whale falls rely only on chemical energy and
chemosynthetic organisms to support life.

h

Tides, waves and predation cause vertical zonation
patterns along the shore, influencing the distribution
and diversity of organisms.

i

Estuaries provide important and productive nursery
areas for many marine and aquatic species.
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PACIfiC ECOSYSTEM . An ochre sea star makes a kelp

forest home in Monterey Bay, California.

6

The ocean and humans are
inextricably interconnected.

a

The ocean affects every human life. It supplies freshwater
(most rain comes from the ocean) and nearly all Earth’s
oxygen. It moderates the Earth’s climate, influences our
weather, and affects human health.

b

From the ocean we get foods, medicines, and mineral and
energy resources. In addition, it provides jobs, supports our
nation’s economy, serves as a highway for transportation
of goods and people, and plays a role in national security.

c

The ocean is a source of inspiration, recreation,
rejuvenation and discovery. It is also an important element
in the heritage of many cultures.

d
e

Much of the world’s population lives in coastal areas.
Humans affect the ocean in a variety of ways. Laws,
regulations and resource management affect what is taken
out and put into the ocean. Human development and
activity leads to pollution (point source, non-point source,
and noise pollution) and physical modifications (changes
to beaches, shores and rivers). In addition, humans have
removed most of the large vertebrates from the ocean.

f

Coastal regions are susceptible to natural hazards (tsunamis,
hurricanes, cyclones, sea level change, and storm surges).

g

Everyone is responsible for caring for the ocean. The ocean
sustains life on Earth and humans must live in ways that
sustain the ocean. Individual and collective actions are
needed to effectively manage ocean resources for all.

THE DAY’S CATCH . A commercial fishing vessel off the

coast of Santa Cruz, California returns to port.
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7

The ocean is largely unexplored.

a

The ocean is the last and largest unexplored place on Earth—
less than 5% of it has been explored. This is the great frontier
for the next generation’s explorers and researchers, where
they will find great opportunities for inquiry and
investigation.

b

Understanding the ocean is more than a matter of curiosity.
Exploration, inquiry and study are required to better
understand ocean systems and processes.

c

Over the last 40 years, use of ocean resources has increased
significantly, therefore the future sustainability of ocean
resources depends on our understanding of those resources
and their potential and limitations.

d

New technologies, sensors and tools are expanding our
ability to explore the ocean. Ocean scientists are relying
more and more on satellites, drifters, buoys, subsea
observatories and unmanned submersibles.

e

Use of mathematical models is now an essential part of
ocean sciences. Models help us understand the complexity
of the ocean and of its interaction with Earth’s climate.
They process observations and help describe the interactions
among systems.

f

Ocean exploration is truly interdisciplinary. It requires close
collaboration among biologists, chemists, climatologists,
computer programmers, engineers, geologists, meteorologists,
and physicists, and new ways of thinking.

UNDERWATER EXPLORATION . Deep Worker submersibles

explore the Flower Garden Banks National Marine Sanctuary
in the Gulf of Mexico.

Further information
For future revisions and changes to this document or to
see documentation of the process used to develop this
brochure, please visit www.coexploration.org/oceanliteracy.
In addition, further information relating to ocean literacy and
ocean resources can be found at: www.ngsednet.org/oceans
www.marine-ed.org • www.cosee.net • www.education.noaa.gov

1505

Developing the Guide
This guide is the product of a two-week online workshop in October
2004 and extensive follow-up communications among some 100
members of the ocean sciences and education communities. Sponsored
by the National Geographic Society’s (NGS) Oceans for Life Initiative
and the National Oceanic and Atmospheric Administration (NOAA),
organizers included the NGS, NOAA, the Centers for Ocean Sciences
Education Excellence (COSEE) and the National Marine Educators
Association (NMEA). Hosted by the College of Exploration Conference
Center, the workshop received endorsements from the Association
of Zoos and Aquariums (AZA) and The Ocean Project. The event was
planned and coordinated by Francesca Cava, National Geographic
Society; Sarah Schoedinger, NOAA; Craig Strang, Lawrence Hall of
Science, University of California, Berkeley; and Peter Tuddenham,
College of Exploration.
The following people also made significant contributions to the
development and preliminary review of this guide:
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Alice Alldredge, University of California, Santa Barbara
Lincoln Bergman, Lawrence Hall of Science, University of California, Berkeley
Francesca Cava, National Geographic Society
Bob Chen, University of Massachusetts-Boston
Jennifer Cherrier, Florida A&M University
John Farrington, Woods Hole Oceanographic Institution
Steve Gaines, University of California, Santa Barbara
Gary Griggs, University of California, Santa Cruz
Catherine Halversen, Lawrence Hall of Science, University of California, Berkeley
Beth Jewell, West Springfield High School
Judy Lemus, University of Southern California
Mellie Lewis, Altholton Elementary School
George Matsumoto, Monterey Bay Aquarium Research Institute
Chris Parsons, Wordcraft
Carolyn Randolph, South Carolina Education Association
Sarah Schoedinger, National Oceanic and Atmospheric Administration
Sally Goetz Shuler, National Science Resources Center
Susan Snyder, National Marine Educators Association
Elizabeth K. Stage, Lawrence Hall of Science, University of California, Berkeley
Craig Strang, Lawrence Hall of Science, University of California, Berkeley
Bob Stewart, Texas A&M University
Peter Tuddenham, College of Exploration
Lynn Whitley, University of Southern California Sea Grant Program
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Example of Ocean Acidification
When carbon dioxide dissolves in water, it forms carbonic acid. This decreases the pH
of the water and compromises the shells and skeletal structures of marine life.
Gas absorbs more efficiently in cold water, making the Arctic Ocean particularly
susceptible. Recent measurements from the Arctic show that pH levels are dropping
rapidly, and it will take tens of thousands of years for the marine ecosystem to rebound.

Photo credit: Coral Reef Targeted Research and Capacity Building for Management
Program

1507

Characterizing ocean acidification between Park Service Networks in the
Pacific West Region
Human activities are accelerating the rate of global climate change. The atmospheric
concentration of carbon dioxide (CO2) has essentially doubled since pre-historic times due to the
combustion of fossil fuels. In the marine environment, a dominant manifestation of such climate
change is ocean acidification (OA), the reduction of seawater pH and the saturation state of
calcium carbonate. As atmospheric and seawater CO2 concentrations come into equilibrium, CO2
dissolves into seawater producing carbonic acid and ultimately, OA. Low pH levels and
increased calcium carbonate solubility inhibit the formation and maintenance of shells and
exoskeletons in a large number of marine organisms, such as barnacles and mussels.
Additionally, the efficiency of basic metabolic processes conducted by all marine organisms may
be compromised by a decrease in the pH of their environment.
Additional factors such as coastal upwelling, freshwater inputs, and nutrient enrichment create
geographic and temporal variation in the strength of OA. Upwelling brings deep, naturally low
pH seawater to the surface near the coast, exacerbating OA impacts on biota. Similarly,
freshwater inputs have lower pH relative to seawater, so areas that receive high runoff also have
a higher OA vulnerability. Nutrient enrichment associated with human development increases
CO2 production in seawater via respiration, further lowering local seawater pH.
The intertidal zone is particularly sensitive to climate change impacts. The organisms that inhabit
this zone experience two low tides and two high tides each day and during this fluctuation in
seawater height, marine invertebrates, seaweeds, and fish are forced to react to periods of
extreme heat, desiccation, and low pH water. This familiarity with the extreme makes this suite
of organisms well adapted to change; however, the rate at which the current climate is changing
may outstrip their ability to adapt.
OA is already impacting marine organisms in the California Current Large Marine Ecosystem
(CCLME). The deleterious effects of OA on planktonic pteropods, a prime food source for
Pacific salmonids, along with devastating impacts on oyster aquaculture in the Pacific Northwest
are well documented. The NPS is well positioned to characterize the geographic and temporal
variation in OA intensity impacting the rich marine communities conserved by the NPS. The
marine parks in the inventory and monitoring networks that span the CCLME represent a
gradient of oceanographic and human development regimes. A pilot intertidal OA monitoring
program has been established in 4 parks within the Mediterranean (MEDN) and North Coast and
Cascades (NCCN) networks (Figure 1) that follows a common NPS protocol. In the MEDN,
Cabrillo National Monument (CABR) is situated on the open mainland coast at the mouth of San
Diego harbor, while Channel Islands National Park (CHIS) is a set of five islands located
offshore of the greater Los Angeles metropolitan area. In the NCCN, the remote Olympic
National Park (OLYM) outer coastline is the longest stretch of congressionally designated
Wilderness shoreline in the lower 48 states. San Juan Island National Historical Park (SAJH) is
located in the San Juan archipelago in the inland Salish Sea, adjacent to the metropolitan areas of
Seattle, WA and Vancouver, British Columbia.
Steven Fradkin
Jonathan Jones
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Measuring Impacts: Monitoring The Influence Of Climate Change At
Cabrillo National Monument
Cabrillo National Monument (CABR) is one of the best-protected intertidal areas in Southern
California and acts as a nursery for the multitude of marine invertebrates and fishes that call the
intertidal zone home. A significant portion of the CABR coastline has been restricted from
public access for research and preservation purposes since 1996 and due to its preservation,
holds the largest diversity of invertebrates on the southern coast, including the rare green
abalone. Additionally, the CABR coast is considered potential mainland critical habitat by the
National Oceanic and Atmospheric Association (NOAA) for the recently federally listed
endangered black abalone (Haliotis cracherodii).
CABR is concerned about the effects that climate change will have on its marine seascape, a
place visited by a quarter of a million visitors each year and a crown jewel of the greater San
Diego area. Many marine organisms will be threatened by the warming and acidification of
seawater globally as more carbon dioxide makes its way into the atmosphere and by extension,
the surface ocean. In order to effectively manage its rocky intertidal habitat and prepare for
anticipated ecosystem changes, CABR is working to better understand potential impacts by
directly measuring water quality parameters that will be affected most in the years to come.
CABR began continuously monitoring the temperature, pH, dissolved oxygen, and salinity of the
intertidal zone in May, 2016 following the operating procedure developed on the outer coast of
Olympic National Park. This protocol allows park scientists to better understand the natural
dynamics of intertidal chemistry and detect any deviations outside of the current natural range.
The oceanographic sensors used for monitoring (depicted) are collocated with Inventory and
Monitoring Program rocky intertidal monitoring sites established in 1990. This side by side
comparison of water quality and biological data promotes a greater holistic understand of climate
change and its downstream effects in the intertidal zone. This approach is preserved regionally
through local agency and academic partnerships and across NPS networks in the Pacific West
Region.
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Installation of SeaFET pH logger in the intertidal zone of Cabrillo National Monument. Also featured to the right is
the housing for intertidal temperature monitoring. These instruments measure both exposed (shown) and inundated
seawater pH and temperature. Photo by Jonathan Jones
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Installation of sea level pressure transducer (left), conductivity sensor (middle), and dissolved oxygen sensor (right)
during low tide. Together, these instruments provide additional climate change data that complement the ocean
acidification monitoring program. Photo by Jonathan Jones

CABR is one of several park units along the west coast of North America that have adopted this
methodology to measure climate change in the intertidal zone. Park scientists have previously
shared biological data up and down the coast allowing them to detect regional and coast-wide
changes in organism distribution and abundance. Similarly, the addition of these oceanographic
sensors will help to capture the environmental conditions that affect organism survivorship both
at the network and regional level. By working together with other parks and sharing strategies to
understand anticipated and realized changes, CABR is responding to the call to action to support
landscape level conservation of life between the tides.
Jonathan Jones, Keith Lombardo, Alexandria Warneke
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Impacts & Action: Interpreting The Influence Of Climate Change At Cabrillo
National Monument
Over the past century, the influx of carbon dioxide into the earth’s atmosphere from human
industrial activities has increased exponentially. From drastic changes in weather patterns, sea
level rise, ocean warming and acidification, the threats associated with climate change no longer
remain distant predictions. Natural resource teams across the Pacific West Region are currently
working together to establish a shared long-term monitoring program to investigate the influence
of climate change in intertidal ecosystems. This ongoing research will address many unknowns
for coastal parks and play into the greater NPS climate change conversation.
To assist in this monumental endeavor, Cabrillo National Monument looks to lead the science
interpretation charge by developing relevant educational programs and traveling interpretive
displays that explain the climate monitoring challenge. These will act to connect our community
to this cutting edge climate science research and provide tangible opportunities to take action.
Specifically, this effort will engage and inform park guests of the monitoring program and how
we, as resource managers, are collaborating to shed light on questions we could not answer
individually.
The first of these programs consists of a mobile interpretive display that explains the tactics,
techniques, and take home messages driving the monitoring program through the instruments we
are using to collect the data. Non-operational models of the tools will be mounted to exhibit
displays and presented to the public so that they can interact with them directly. Each tool will
accompany interpretive information that explains how the tool is used and how the recorded data
is needed to answer individual pieces of the climate change puzzle. A larger exhibit backdrop,
along with a series of short films, will also be created to tell the overall climate change story and
shed light on how the NPS is using this monitoring program to carry out our ongoing mission.
Additionally, in our partnership with the Climate Science Alliance and their Climate Kids
program, Cabrillo is part of a larger bi-national effort focused on supporting youth engagement
on climate change through action based science activities, storytelling, and art. Climate Kids
projects seek to inspire youth of all socioeconomic levels to become environmental stewards in
their communities. To further contribute to this mission, we are currently developing hands-on
curriculums based on the 10 Climate Action Items for Kids, as well as ocean acidification
investigations. These programs will connect students directly to climate change topics as they
relate to park research and include art-based activities that exemplify student commitment to
climate action.
At Cabrillo National Monument, we are dedicated to enhancing the conversation around climate
science through these and other programs. Answering the Centennial Call-to-Action we hope to
foster the current and next generation of global stewards in new and innovative ways. For the
choices we make today, how we educate our communities, and ultimately how we change our
collective behavior moving forward, will determine the sustainability of our future on Earth.
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Alexandria Warneke
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Garbage Patch
The Great Pacific Garbage Patch (GPGP) is the largest of the five offshore
plastic accumulation zones in the world's oceans. It is located halfway between Hawaii
and California.
The following are the five most notable gyres:
1. North Pacific Gyre (Great Pacific Garbage Patch)
2. Indian Ocean Gyre (generally flowing counter-clockwise)
3. South Pacific Gyre
4. South Atlantic Gyre
5. North Atlantic Gyre

For more information see: https://www.theoceancleanup.com/great-pacific-garbagepatch/

1514

1515

1516

1517

Trash Free Seas
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Great Pacific Garbage Patch and the Albatross
June 24, 2014

Excerpts from an article by Jack Eidt on Pacific Voyagers blog, re-posted from
wilderutopia.com
The Midway Atoll is 1,200 miles away from civilization in the Pacific Ocean, about
halfway between North America and Asia. Millions of albatross that live there have been
unknowingly snacking on garbage from the nearby Great Pacific Garbage patch. Of
course, their bodies cannot process the plastic, and they eventually die.
Midway Atoll, also known as Pihemanu, is part of the Hawaiian chain of volcanic
islands, critical habitat in the Pacific Ocean. Three million seabirds have chosen this
circular atoll with three coral islets as their somnolent rookery, and 250 different marine
species populate the nearby reefs and lagoons.
Midway’s isolation makes it an ideal winter home for most of the world’s remaining
populations of the Laysan, Black-footed, and Short-tailed albatrosses, as well as fourteen
other species of seabirds. Critically-endangered Hawaiian monk seals raise their pups on
the beach, as well as occasional nesting of green sea turtles. A resident pod of 300
spinner dolphins make the inlets and shore waters home.

Of the 500,000 albatross chicks born here each year, about 200,000 die, mostly from
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dehydration or starvation. A two-year study funded by the U.S. Environmental Protection
Agency showed that chicks that died from those causes had twice as much plastic in their
stomachs as those that died for other reasons. Albatross scour the ocean surface for
sustenance, finding all manner of plastic debris, bottle caps, lighters, combs, and
minuscule photodegradated (broken down by the sun) pieces of plastic that can be
mistaken for food. Hence, the birds swallow the junk, that perforates their stomach or
blocks their esophagus or gizzard, leading to inability to eat, often leading to death.
The pelagic (open ocean) albatross migrates thousands of miles across the North Pacific
Ocean before it arrives to breed at Midway. Seabirds that scavenge and feed by
dipping are valuable biological and ecological indicators in marine ecosystems, studies of
which can illustrate threats to species across the board from climatic and human-related
pollution.
The Albatross journey across the sea takes them over the world’s largest dump: slowly
rotating masses of suspended particles in the upper water column. This is known as the
Eastern Garbage Patch, part of a system of currents with light winds called the North
Pacific Subtropical Gyre, between San Francisco and Hawai’i. Found in varying
locations, scientists have documented these accumulations of submerged debris
can outweigh plankton six to one in sampled seawater. In addition to plastic, large
abandoned fishing (ghost) nets are also a problem, that beyond seabirds can injure coral
reefs and bottom dwelling species and entangle or drown ocean wildlife.
The most numerous albatross species on Midway are the Laysans, who have a five foot
wingspan and remain on the atoll for nine months out of the year. They can live up to 40
years. John Klavitter, a wildlife biologist, estimates that albatross feed
through regurgitation to their chicks about 5 tons of plastic a year at Midway.
Beyond the albatross, studies have shown up to 1 million seabirds choke or get tangled in
plastic nets or debris every year. About 100,000 seals, sea lions, whales, dolphins, other
marine mammals and sea turtles suffer the same fate. And what about the
humans ingesting seafood nourished by the plastisphere?
Hence, the impact of plastic on the albatross has a distinct message to us consumers: our
penchant for plastic bottles, wrappers, containers, toys, fishing floats, do not magically
disappear when discarded. They become deadly.
No one solution will be the answer, but a mix between product stewardship, plastic
reduction legislation, and personal responsibility will make significant difference.
Consider the following as potential solutions to the problem:
Waste Reduction (or prevention) is preferred because that which never gets created
doesn’t have waste management costs. Zero Waste is an ethical, efficient, economical,
and visionary goal guiding lifestyle changes and practices emulating sustainable natural
cycles, where all discarded materials are designed to become resources for others to use.
Zero Waste means designing and managing products and processes to systematically
avoid and eliminate the volume and toxicity of waste and materials, conserve and recover
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all resources, and not burn or bury them. Implementing Zero Waste will eliminate the
majority of discharges (90% reuse-recycle-diversion without incineration) to land, water
or air that are a threat to planetary, human, animal or plant health.
Extended Producer Responsibility (EPR) could make a difference on the production
end, placing the legal, financial, and environmental responsibility for materials entering
the waste stream with the manufacturer, not on the consumer or the local government at
the end of the product’s or packaging’s life cycle. The end result is a fundamental shift in
responsibility and financing so that manufacturers redesign products to reduce material
consumption and facilitate reuse, recycling and recovery. For more information on Cradle
to Cradle Producer Responsibility, see California Product Stewardship Council.
Avoid single-use products such as water bottles, utensils, and plastic bags. Reconsider
the use of plastic products. Reusable alternatives could serve the same purpose,
designed for durability. Recycle all materials properly. According to the US EPA, 31
million tons of plastic waste were generated in 2010, and only 8 percent of that
were recycled. Remember one must also purchase recycled content products to complete
the cycle.
Legislation: (Plastic) Bottle Bill to Reduce Throw-Aways: As an example, California’s
Bottle Bill has increased recycling rates, yet some argue “loopholes” in the beverage
container recycling law exempt more than 250 million recyclable plastic bottles from the
program. Benefits and costs to this approach are debatable, but more than 350,000 tons of
plastic containers continue to be littered and landfilled at the same time that plastic
processors struggle to get a sufficient supply of recycled plastic to meet manufacturer
demand. Increasing the use of recycled plastic in manufacturing means both jobs and
reduced Greenhouse Gas Emissions.
Legislation: Single-Use Plastic Bag and Polystyrene Ordinances: Plastic pollution like
expanded polystyrene (eps) and single-use bags are among the most commonly found
items during beach and coastal cleanups. These programs should be expanded worldwide.
Legislation: Safe Chemicals Act: The proposed Safe Chemicals Act, first introduced by
Sen. Lautenberg in 2005, would replace the Toxic Substance Control Act of 1976 to
essentially reverse the burden of proof on chemical safety, and remove endocrine
disrupting chemicals from plastics.
The Rise Above Plastics campaign by Surfrider lists ten easy things you can do to
reduce your “plastic footprint” and help keep plastics out of the marine environment.
While all of these can help reduce plastic pollution, there are many more solutions out
there.
- See more at: http://pacificvoyagers.org/midway-atoll-the-plastic-plight-of-the-albatross
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How Long Does Garbage Last in the Ocean?

From http://www.oceandefenderhawaii.com
Art by Erica Wasner
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The Spirit of Nature

What Color is Your Salamander?
By Paul Dayton

Did you ever ask somebody to tell you a story? My kids did and I want to offer you a story I told
them about their family history. I repeat it for you as it serves my purpose of introducing the
spirit of nature.
When I was about 6 we lived in remote Oregon logging camps where my father struggled to
make a very poor living. The camps were basically bunkhouses and dining rooms with almost no
families, so often we were placed in shacks away from the camps. Since there were no other
families, I had no friends and spent my time wandering in the woods. One day I found a huge
yellow-orange salamander that badly scared me. I ran back to the chopping block to get the big
axe we used for firewood and was lugging it back to chop the salamander to bits when my
mother saw me and persuaded me that the salamander was my friend.
I spent the rest of the summer “playing” with my friend. She came out from under a rotting log
about 10 a.m. and wandered around the small swamp buried under skunk cabbage. I would watch
her and other wildlife in the bog, but there was a lot I did not see in that single summer; she was
probably 20-40 years old when I met her, and I never saw her take a boyfriend or even eat a large
meal I could identify. The old loggers told me that long ago the males came over the mountain
from a different drainage to breed with the females in my valley (and vise versa), but the other
drainage had been logged and dammed, and no more salamanders came over the ridge to visit
my friend.
Very sadly, that species is now almost extinct. I doubt that many people know more about the
giant salamander than I learned as a child and surely few will ever know as much as those
loggers. I tell you this story because I doubt if you’ll ever have a chance to experience it because
the salamander is almost extinct.
What are your fantasies of nature? Have you laid back and gazed at the blue sky? I used to do
that looking through the tiger lilies that lived with my salamander, and I was able to see clouds
that were frogs, whales, and even ghosts. Often in the evening, when they are backlit, we might
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see thin threads drifting along the sky. These are usually evidence of spiders that use their
threads to “balloon” to new habitats. I hope that you have enjoyed such experiences in nature and
that you have enjoyed your wonderful ability to fantasize and dream.
I presume like people everywhere you asked where you came from. Your parents probably were
able to get you back a few generations. I am lucky because I was able to learn about my roots
from my family and can talk about two sets of ancestors who came on the Mayflower or one of
the other little boats and my father’s Dutch roots came to New York with Peter Stuyvesant.
Perhaps some of you also know a few hundred years of roots in Asia, Europe, or Africa. I hope
you are proud of your roots.
But where were your roots 1000 years ago? 10,000 years? 30,000 years? What do you know
about the history of your species – Homo sapiens? What makes you proud to be human? What is
your relationship to humanity, to nature? What is nature? How do you think nature was involved
with the evolution of our own species? Think about the ice age artists of Europe 25-35,000 years
ago. Look carefully at the paintings of stalking lions, hulking cave bears, those wonderful horses
flying through the millennia with their heads together, legs straining, manes flowing in the wind,
mouths open breathing, their eyes looking straight ahead – we can practically smell their sweat.
How about the Australian artists – remember that they came to Australia long before Homo
sapiens showed up in Europe. They definitely were there 40,000 years ago and possibly 60,000
years ago. For perspective, remember that Neanderthal may have survived to some 20,000 years
overlapping in time the Australians. The ancient x-ray art in Australia shows elaborate
understanding of the organ systems of all sorts of animals, even showing the split lengths of
snake lungs. Their art details the dreamtime creation stories that have such wonderful detail and
spiritual importance. While very very old, in my mind their culture is one of the richest in the
world.
Primitive people were spectacularly accomplished naturalists. Surely human beings have evolved
a keen sense of curiosity and a sense of wonder about nature. In addition, we have evolved an
elaborate ability to fantasize and moralize, and I think that these are some of the assets that make
us human.
Unfortunately the enthusiasm to fantasize is trivialized by our hypercritical peers. Wouldn’t it be
fun to be familiar with nature and self confident enough to fantasize about value systems of the
plants and animals in nature? They all have issues that are important to them such as acquiring
nutrients, cross-fertilization, protection from enemies, etc. How do they go about dealing with
these issues? What would it be like to be a plant? If a plant could think as you do, what would it
be worrying about? Getting light, rain, and nutrients? Perhaps trying to identify the “good”
insects that pollinate from the “bad” ones that kill the children (the seeds). Would it think about
offering a habitat to snakes that eat the mice that eat the seeds?
Have you ever sat on the beach and contemplated a grain of sand and asked where it came from?
What has it been through during its very long life? What type of rock did it come from and
where has that rock been? As you learn more about the earth you will learn that the rock has had
a fantastic adventure over the last 4.5 billion years! The truth will challenge your ability to
fantasize! Ask how your La Jolla rock differs from one along the Texas coast, the Maine or
Australian or Asian coasts? How about the sand on a beautiful Pacific atoll? It came from
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animals of some sort! The fact that a great deal of the beach sand in the tropics comes from
animals leads to another series of questions! What was the beach like without any sand? What
does sand do for the shore? It dampens the energy of the waves, so without sand it would be a
different place.
Now, my normal job is to teach about biology in the ocean. But let’s set the stage with some
more fantasy. Imagine a big balloon full of seawater. The balloon is completely porous and the
water experiences exactly what the outside water experiences, but because it is in a bag, you can
let your mind imagine what has happened to the water over the last hour? How far does it move
in an hour? Over the last day, week, month, year? Where was that water 10 years ago? 100 years
ago? 1000? What is responsible for its moving about and changing? But how about 100,000
years? Even a million? How about 100 million years ago? Chances are good that at 100 million
years ago it was anaerobic. How about a billion years ago? There were biotic organisms even
then. What were they like? How did they affect the bag of water? What are the consequences of
the production and loss of oxygen? How do these things happen? It is much harder to imagine
the ocean in the really big picture but much more important.
Let me finish by returning to your cultural and natural heritage and challenge you to challenge
the academic establishment, itself a result of cultural evolution. Unfortunately, as with the rest of
society, academe has its share of ideologues that control the curricula we offer the students. The
academic establishment is simply a structure devised by a collection of human beings, some wise
and some not. Over the last 20-40 years academe has removed almost all efforts to teach you
about the very nature that I think you were evolved to love. With very few exceptions, academe
has removed all vestiges of natural history, systematics, behavior, etc. Future teachers do not
learn it and they cannot teach it to children. I despair because I see this as ripping from your soul
a sense of wonder that I consider important to you and to our culture. This narrowness denies
interested students the opportunity to learn about nature.
Ask yourself about flying creatures. What can this university teach you about the differences
between pterodactyls and pterosaurs and birds? Bats and flying squirrels and flying fish? The
origin of birds? Were they dinosaurs? What is a ratite and how did it evolve? Why did penguins
lose the ability to fly when ecologically similar murres fly well? How are the very different
groups of birds related to each other? What natural selection processes led to their divergences?
How about lizards and snakes? Or bees, wasps, flies and the other insects. Why do some insects
have totally different ecological niches when they are juveniles and adults? Does that make them
more vulnerable to a loss of one of the habitats? How many species of wild mammals live on our
campus? How many species of reptiles live on campus? How many species of frogs and
salamanders? What is in dirt? Look and see! How does a mite live, a worm, a gopher? These are
animals you should know about, but there are over 50 phyla of animals you are mostly unaware
of in the ocean! This is the exalted biodiversity, but what do all these species really do? What do
they eat? How do they make love, raise their kids? What do the babies do? In most cases they
occupy very different niches? Is there a limit to how many niches are out there? How would you
evaluate that question?
Think back to my salamander. At this university there is a small group of ecologists, and a few of
them are excellent naturalists who even take students into the nature. But mostly the closest you
will come to your salamander would be a chunk of her DNA. So before you are even introduced
to her, somebody would have stuffed her into a blender and extracted chemically interesting
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pieces you study instead of the animal. As you biologists struggle through the knowledge that
you are fed in the university, ask yourself what color your salamander is, what does it eat and
love? Does it crawl over mountains to find mates? Do salamanders take care of their kids?
Because of the award system in academe, most of the professors are specialists who deride the
natural history I think is important to your soul. Please fight this as hard as you can. Don’t give
up on nature! She is badly battered, but still beautiful and fascinating. Don’t allow the biologists
to grind up all your salamanders! Try very hard to find an institution that gives you the material
you really want.
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Section 9

Websites, Apps and
Books
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Pertinent to our local area

Helpful Websites

http://www.nps.gov/cabr/
The park webpage. Check it out as it gets more sophisticated.
http://www.cnmf.org
Cabrillo National Monument Foundation
http://cabrilloeducation.com/resource-guides
CNM Field Guides
http://www.marine.gov
If you only look at one web page, look at this one. The Multi-Agency Rocky Intertidal
Network (MARINe) is a group of folks that are monitoring the intertidal in Southern
California—including Cabrillo. There is info on the program, descriptions of a lot of local
species, and some data graphs you can check out as a result of our years of hard work.
http://peterbrueggeman.com/ocean
San Diego’s Ocean page—a treasure trove of links to local ocean-related pages provided by
the Scripps Institution of Oceanography uber-librarian, Peter Bruggeman. The first place to
look if you want info about just about anything in the local ocean, including marine weather,
tides, El Niños, local projects (efforts to save the bay, grunion runs, etc.).
http://www.sccoos.org/
San Diego Coastal Ocean Observing System, including CODAR results that show you local
currents in near real-time, and recent water quality data for this area. Click on Ocean Data to
see the currents off Point Loma.
http://www.divebums.com/
A gem created by local divers. Tends to be oriented towards divers, including species photos,
dive site descriptions, and a listserv to get up-to-the-second info about all things marine in
the area. They are always the first to report red tides, squid groundings, big upcoming storms,
etc.
http://www.npca.org/parks/cabrillo-national-monument.html
National Parks Conservation Association website features slideshow, park report, and latest
news about CNM.
https://www.inaturalist.org/places/cabrillo-national-monument
This website allows the general public to submit their photos and descriptions to help
populate the database.
Information about intertidal plant life and animals
http://slugsite.tierranet.com/
The slugsite, for those who love nudibranchs. Click on “Pacific Coast Nudibranchs” for
pictures of guys you might recognize.
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http://www.seaslugforum.net/
More nudibranch info.
http://www.dfg.ca.gov/mrd/fishid_06_socal.pdf
Downloadable fish identification guide from the California Department of Fish and Game
(2006 version, check www.dfg.ca.gov/mrd for more recent versions). Also has a quick
explanation of regulations.
http://www.dfg.ca.gov/mrd/status/status2001.html
Cal Fish and Game put out this information about the state of marine resources in California.
It has some really useful info about species, which ones are harvested, which ones are of
conservation interest, and more.
http://www.fishbase.org/
A really cool and complete database of fish from around the world. A great place to start
your exploration about particular fishes.
http://www.nmfs.noaa.gov/pr/species/
Information about endangered marine plants and animals.
http://coralreefecology.ucsd.edu/about/research/seaweed-research/
Invasive Seaweed on the San Diego Coast
http://www.eeb.ucsc.edu/pacificrockyintertidal/data-products/sea-star-wasting/
Sea Star Wasting Disease
http://www.westcoast.fisheries.noaa.gov/protected_species/marine_mammals/share_the_shore_r
esources.html
Share the Shore resources
http://www.sealsitters.org/
Seal Sitters
http://www.blubberblog.org/
Blubber Blog
Intertidal science stuff
http://www-biology.ucsd.edu/labs/roy/old-lab-site/CBRISC/summary.html
CBRISC is a project of Dr. Kaustav Roy at UCSD to catalog and study the intertidal
invertebrates of Southern California. Lots of neat historical info and conservation-oriented
stuff close to home. Includes lots of info collected here.
http://cbsurveys.ucsc.edu/
A cool survey done by UC Santa Cruz of the intertidal from Baja to Canada. Includes data
that the team collected here at Cabrillo.
http://oceanservice.noaa.gov/education/kits/tides/welcome.html
Tides and Water Levels
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http://www.sdnhm.org/
San Diego Natural History Museum
http://aquarium.ucsd.edu/
Birch Aquarium, Scripps Institution of Oceanography
https://www.youtube.com/watch?v=5ohDG7RqQ9
How Do Tides Work? – A YouTube video explaining how tides work
http://oceanservice.noaa.gov/podcast/supp_apr09.html#tides
NOAA – Podcasts about Tides
http://oceanservice.noaa.gov/video/stormsurge.mov
NOAA - Storm Surge video
http://www.montereyinstitute.org/noaa/lesson10.html
NOAA – Explanation of Tides:
http://oceanservice.noaa.gov/education/kits/estuaries/media/supp_estuar01b_movies.html
Tides Throughout the Day – Video from Anchorage, Alaska showing tides throughout the
day through a series of still images.
http://www.thankyouocean.org
Ocean education resource
http://www.algaebase.org/
Information about the world’s algae, to aid in taxonomic studies. Search by genus, species or
common name. Includes distribution map.
Birds
http://www.sibleyguides.com/
David Sibley’s website on bird identification
http://www.audubon.org
Great site for all things birds
http://www.birds.cornell.edu/Page.aspx?pid=1478
The Cornell Lab of Ornithology
Reptiles and amphibians
http://www.californiaherps.com/
A guide to the amphibians and reptiles of California
http://www.werc.usgs.gov/Project.aspx?ProjectID=75
A Field Guide to the Reptiles and Amphibians of Coastal Southern California
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The Guide to Snake Sightings in and Around Your Home: How to Safely Observe Serpents
A guide to help identify snakes around your home
Middle School Snake-Themed Lesson Plan: Ambush Warriors
A snake lesson plan for middle school teachers
Basic Facts About Snakes
Basic facts about snakes
Dealing With Snakes - Safely Handling Encounters
How to Safely Deal with Snakes
Climate Change Websites
http://www.nps.gov/subjects/climatechange
http://www.nps.gov/orgs/ccrp/upload/NPS_CCActionPlan.pdf
National Park Service
https://www.climatesciencealliance.org/
Climate Science Alliance
http://www.realclimate.org/ (click on the Start Here box)
Real Climate
http://www.climate.gov
http://www.noaa.gov/climate.html
http://oceanservice.noaa.gov/education/literacy.html
NOAA National Oceanic and Atmospheric Administration
http://www.epa.gov/climatechange/
Environmental Protection Agency
http://climate.nasa.gov/
National Aeronautics and Space Administration
http://www.scientificamerican.com/article.cfm?id=why-are-americans-so-ill
http://www.scientificamerican.com/article.cfm?id=10-solutions-for-climate-change
Scientific American
http://www.globalchange.gov/
United States Global Change Research Program
http://skepticalscience.com
Skeptical Science
http://ncse.com/climate
National Center for Education
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http://cses.washington.edu/cig/
College of the Environment, University of Washington
http://nas-sites.org/americasclimatechoices/other-reports-on-climate-change/2013-2/abruptimpacts-of-climatechange/?utm_source=January+6+Newsletter&utm_campaign=Constant+Contact&utm_medium
=email
Climate Change at the National Academies
Other related sites
http://www.californiacoastline.org/
Check this out! A guy took his helicopter and flew up and down the coast taking photos. His
purpose was to document all of the illegal structures on the coast, but what he ended up doing
was creating a complete photo database of aerial photos of the coast. Look up Cabrillo and
you’ll see how cool this is! (Note: Point Cabrillo is not Cabrillo National Monument, which
is on Point Loma).
http://science.nature.nps.gov/im/index.cfm
National Park Service Inventory and Monitoring Program. Learn about what the park service
is doing to protect our natural resources (and what the Natural Resource Science Division is
so busy doing).
http://depts.washington.edu/mpanews/conflist.html
A list of marine and conservation conferences around the world. Some are local, many are
international, but it is a fairly complete list if you have interest in checking it out.
http://depts.washington.edu/mpanews/
A neat newsletter about marine reserves that tends to be on the cutting edge.
http://www.cem.va.gov/CEM/cems/nchp/ftrosecrans.asp
Fort Rosecrans National Cemetery
http://www.nps.gov/findapark/index.htm
Locate a NPS unit
http://www.cabrillomarineaquarium.org
Cabrillo Marine Aquarium in San Pedro
http://cetus.ucsd.edu/voicesinthesea_org/index.html
Voices in the Sea—whale songs
http://acsonline.org/wp-content/uploads/2011/03/ACS-Cetacean-Curriculum.pdf
American Cetacean Society teaching curriculum
http://NPSHistory.com
Continues the legacy of the NPS History e-Library,
linking to over 6500 NPS and park-related documents, some rare and
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not otherwise easily available. New content includes a large collection
of past issues of NPS Courier, In Touch, CRM, and an ever-expanding
collection of park brochures, with new electronic documents being
added regularly.
http://ParksCanadaHistory.com
This companion Website is the largest digital library of documents about Parks Canada and
the Canadian National Park/Historic Site/Marine Conservation Area System.
http://www.youtube.com/user/NationalParkService
NPS YouTube Videos
https://www.youtube.com/channel/UCGwwGL-YDmX2vaxuthaKftw
Department of Interior YouTube Videos
A Homeowner's Guide to Animal Control Problems: What to Do & Who to Call
A Handy Guide to Deal with Animal Control Problems
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Helpful Apps
Note to readers: We need your help with this page. If you know of any apps
that should be added to this list, please contact Ranger Bonnie Phillips.

Amazing Ocean – Smithsonian
Audubon Birds – Apple App Store – produced by Green Mountain digital for the National
Audubon Society, the award-winning Audubon Birds field guide
California Tidepools – Apple App Store – features tidepool animals from Southern
California/Channel Islands. Most of these animals are also in the Cabrillo tidepools, but not all of
them
Expedition White Shark – Marine Conservation Science Institute
iNaturalist – iNaturalist helps you record your observations from the natural world and
contribute them to iNaturalist.org, a social network for naturalists.
Monterey Bay Aquarium
NOAA Ocean Buoys – NOAA Buoy and Tide Data
CNM Wildflowers – iTunes – CNM has both a mobile app and a standard website that are
botanical guides to most of the plants that can be found in the park. They include a number of
photos for each species and lots of helpful information. The app is free. The website is:
http://cnmflowers.org/
QuakeWatch
Seafood Watch – Monterey Bay Aquarium
US Tides – Apple App Store – features tide calendars throughout the United States, including
San Diego, California. See Point Loma buoy and Scripps Pier tide charts
Dolphin and Whale 911 http://sero.nmfs.noaa.gov/protected_resources/outreach_and_education/mm_apps/
Tide Graph – Apple App Store – Great app for determining tides for a local area
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Book List

Note to readers: We need your help with this section. If you know of any books that should
be added to this list, please contact Ranger Bonnie Phillips.

A Harbor Worth Defending : A Military History of Point Loma, Barry Alan Joyce, (Cabrillo
Historical Association [now Cabrillo National Monument Foundation], 1995).
A Quick Field Guide to Tidepools of the Pacific Coast, Michael Rigsby, (Western National
Parks Association, 2008).
Between Pacific Tides, 5th ed., Edward F. Ricketts and Jack Calvin, revised by Joel W.
Hedgpeth, (Stanford University Press, 1985).
Birds of Southern California, Kimball L. Garrett, Jon L. Dunn and Brian E. Small, (R.W. Morse
Company, 2012).
Cabrillo National Monument, Joseph E. Brown, (Cabrillo Historical Association [now Cabrillo
National Monument Foundation], 1981).
Certainly More Than You Want to Know About the Fishes of the Pacific Coast, Milton S.
Love, (Reallybigpress.com, 2011)
Encyclopedia of Tidepools & Rocky Shores, Regents of the University of California, edited by
Mark W. Denny and Steven D. Gaines, (University of California Press, 2007).
Guide to Marine Invertebrates: Alaska to Baja California, 2nd ed. (revised), Daniel W.
Gotshall, (Sea Challengers, 1994).
How We Know What We Know About Our Changing Climate, Lynne Cherry and Gary
Braasch, (Dawn Publications, 2008).
Life Between The Tides, Jeffrey L. Brandon and Frank J. Rokop, (American Southwest
Publishing Company of San Diego, 1985).
Lighthouses of San Diego, Kim Fahlen and Karen Scanlon, (Arcadia Publishing, 2008).
Pocket Guide to Beach Birds of California, Liska Arata and Melissa Pitkin, (PRBO
Conservation Science, 2009).
San Diego County Native Plants, 2nd ed., James Lightner, (San Diego Flora, 2006).
Seashore of Southern California, Ian Sheldon, (Lone Pine Publishing International Inc., 2007).
The Illustrated Fort Rosecrans, 1st ed., Kenneth Glaze, (Sharp Focus Books, 2015).
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The Old Point Loma Lighthouse, 3rd ed., F. Ross Holland, (Cabrillo National Monument
Foundation, 2007).
The Rise and Fall of San Diego, Patrick L. Abbott, (Sunbelt Publications, 1999).
Understanding the Life of Point Loma, Cabrillo National Monument Foundation, (CNMF,
2004).

1536

