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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

http://www.nps.gov/cabr/learn/nature/loader.cfm?csModule=security/getfile&PageID=121524


 

1 
 

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 previously-
considered “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 no-
harvest 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 
(Engle and Davis 2000b) 

General Trend Comments/Major Findings 

Circular Plots    
Owl limpet abundance Moderate decline Continue decline II and III, 

Highly variable increase in I 
Large recent recruitment events, especially in Zone I 

Owl limpet 
average size 

Slight decline Moderate decline CABR owl limpets much larger than unprotected areas 

Number of owl limpets in 
smallest size class 

ND Highly variable increase Notable recruitment events 

Average size of 10 largest 
owl limpets 

ND Slight decline Cause remains unknown 

    

Photoplots    
Acorn barnacles Little change Little change Too variable to draw conclusions, 

more abundant in Zone III 
Thatched barnacles Sharp decline Decline with possible recovery Cause remains unknown 

Mussels Sharp decline Sharp decline in II and III, 
Increase in I 

Cause remains unknown 

Goose barnacles Moderate decline Large cycles Appears to be larger cyclical pattern 
Rockweed Little change Little change Expanding into other plot types 

    

Transects    
Red algal turf Little change Slight decline Being outcompeted by surfgrass; 

Trampling studies stress importance of turf thickness and 
microscopic community 

Surfgrass Sharp increase Increase with stabilization/decline Expanded throughout lower intertidal, stabilizing 
Boa kelp Sharp decline Decline with stabilization/increase Replaced by surfgrass, stabilizing 

Anemones Little change Little change Too rare to draw conclusions. 
Sargassum weed Little change Little change Too variable to draw conclusions 

    

Timed Searches    
Black Abalone Absent Absent None found since 1995. Could be related to disease and 

overharvest. Not found in the region. 
Ochre Sea Stars Practically Absent Absent None found since 1995. Could be related to disease and lack of 

food. Found in the region. 
    

Censuses    
Birds Moderate decline Stable; shorebirds increasing in Zone III Generally fewer birds after 1995 than before 1995. 

People Slight decline Stable since 1992  


