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Introduction 
California’s nearshore waters host a unique and valuable marine 
ecosystem considered to be one of the most productive ocean areas in 
the world (California Department of Fish and Game 2001).  This 
productivity, coupled with over 1100 miles of coastal scenic beauty, 
drives an ocean economy of approximately 43 billion dollars, the largest 
in the United States (Kildow and Colgan 2005).  The rapid growth of 
California’s human population, together with technological advances in 
fishing, increases in non-consumptive recreation, pollution and coastal 
development, have placed growing demands on California’s nearshore coastal ecosystems. 

In the face of increasing threats to California’s marine resources, continuous standardized 
monitoring is required to help ensure effective management for the long-term sustainability of 
these ecosystems.  Data collection in the marine environment presents many unique and difficult 
challenges when compared to terrestrial sampling programs.  Sampling events are dependent 
upon favorable ocean conditions and sampling durations are limited by scuba diving depth and 
air consumption constraints.  Given these limitations, subtidal sampling in the marine 
environment is very time and labor intensive, resulting in high costs for sampling programs. 

In spite of these limitations, there are numerous ongoing monitoring efforts led by a combination 
of government, academic, private and non-profit institutions including those using volunteers 
(Reed et al. 2002, Burcham 2004, Hill 2005, San Diego Oceans Foundation 2005, Reef 
Environmental Education Foundation 2008).  The largest and most comprehensive scientific 
sampling effort in California’s nearshore waters was carried out in 2004 by the Cooperative 
Research and Assessment of Nearshore Ecosystems (CRANE) in combination with the 
Partnership for Interdisciplinary Studies of Coastal Oceans (PISCO, www.piscoweb.org) and 
other groups.  The CRANE monitoring effort surveyed 88 sites between Monterey and San 
Diego, including sites on all of the Channel Islands, providing a baseline for the abundance and 
diversity of nearshore species (CDFG 2006).  The use of a standardized methodology during the 
CRANE surveys permited the evaluation of potential effects of marine management measures, 
human use and climate change on nearshore marine systems in central and southern California.  
Unfortunately, CRANE’s spatial scope was limited to central and southern California and 
funding was only available for a single survey. 

Long-term datasets describing California’s nearshore rocky reefs are critical to the successful 
management of these valuable ecosystems.  This is especially important now as California 
embarks on a historic new approach to fisheries management and marine protection.  This new 
approach is driven by California’s Marine Life Management Act (MLMA) and Marine Life 
Protection Act (MLPA).  Under these two laws, California is adopting a more holistic approach 
to sustainable fisheries management and seeking to protect and conserve unique marine habitats 
and ecosystems.  The MLMA  was enacted in 1998 and established a new policy for managing 
marine fisheries in California to ensure conservation, sustainable use and restoration of 
California’s living marine resources, including the conservation of healthy and diverse marine 
ecosystems (MLMA, California Fish and Game Code § 7050 et seq, CDFG 2001, Geever and 
Dart 2003, CDFG 2005a).  A main premise of the MLMA is that marine management must be 
based on “the best available scientific information” (MLMA 7050(b)(6)).  The law also directed 
the California Department of Fish and Game (CDFG) to inventory and seek out essential fishery 
information, defined as information on the life history and ecology of species necessary for 

http://www.piscoweb.org/
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sustainable management.  Enacted in 1999, the MLPA mandated California to design and 
manage an improved network of marine protected areas (MPAs) to protect marine life, habitats, 
ecosystems and natural heritage (California Fish and Game Code § 2850 et seq).  With the 
passage of the MLMA and the MLPA, California has come to the forefront of the world 
community in progressive marine management. 

To measure progress, both the MLMA and MLPA rely on accurate and consistent data 
describing California’s nearshore marine ecosystems and their species.  Collection of these data 
has been constrained for several reasons.  Traditional academic sampling efforts are often limited 
to specific time periods and are designed to answer specific ecological questions.  Government 
agency sampling programs can suffer from inconsistent funding, resulting in the interruption or 
termination of monitoring efforts.  Other sampling programs, such as PISCO (Syms and Caselle 
2003) and the Channel Islands Kelp Forest Monitoring Program by the National Park Service, 
are successful at building long-term datasets but are limited in spatial coverage and leave 
unmonitored the majority of California’s nearshore subtidal coastline. 

A gap exists in consistent, accurate, high-quality and long-term monitoring.  Such monitoring 
can be expensive and time-consuming, and is often beyond the resources of government and 
academic programs.  One way to fill this gap is to draw on the energy and resources of 
California’s communities of ocean users, marine conservationists and other interested parties.  
By working together, community volunteers, non-profit groups and institutions can build a 
comprehensive monitoring program to inform marine policy and management practices on a 
sustainable and long-term basis. 

Reef Check California 

Reef Check California (RCCA), a program of the Reef Check Foundation, is a network of 
volunteer divers, community members, scientists, academic institutions, state agencies and 
business partners working together to conserve California’s nearshore rocky reef ecosystems.  
Initiated in 2005 on California’s central coast, Reef Check California has grown into a statewide 
monitoring network with sites stretching from Mendocino County to San Diego.  Modeled after 
Reef Check’s successful tropical program, RCCA educates trains and engages diverse ocean 
users in the collection of scientifically sound data describing California’s nearshore rocky reef 
ecosystems to help inform management decisions.  By emphasizing public education and 
outreach, RCCA creates an informed constituency supportive of science-based management.   

RCCA is driven by a scientifically rigorous and informed data collection system.  This system 
was developed in close coordination with related academic, nonprofit and institutional data 
collection efforts.  Further, the RCCA monitoring protocol, Quality Assurance/Quality Control 
Procedures and database structure were peer reviewed by RCCA’s Science Advisory Team 
which includes top government representatives and renowned academic scientists.  As a result, 
RCCA’s data collection system is scientifically sound and compatible with the protocols and 
databases of CDFG and academia. 

The heart of the data collection system is RCCA’s monitoring protocol.  The protocol is designed 
to meet the state’s management needs by effectively engaging a percentage of the thousands of 
recreational scuba divers in California (Leeworthy 2001).  RCCA’s volunteer divers, who range 
in experience from commercial fishermen to university students, help fill the significant data 
gaps that exist in the monitoring of California’s nearshore subtidal ecosystems.  RCCA has made 
scientific data collection accessible to community members by selecting a subset of key 
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ecological and human-impact indicators and requiring rigorous training, testing and certification 
of all participants.  The testing standards and Quality Assurance/Quality Control Procedures 
ensure the data collected by RCCA volunteers are high-quality and scientifically robust.  The 
RCCA training course has been recognized as a Specialty Certification by both the National 
Association of Underwater Instructors (NAUI) and the Professional Association of Dive 
Instructors (PADI), the two largest dive certification organizations. 

The beauty of the ocean surface masks severe declines in both habitat quality and biodiversity 
throughout California’s temperate rocky reefs.  Divers, fishermen, and other ocean users have 
observed these changes, and RCCA provides a direct path for these informed citizens to interject 
their observations into the marine management process in a cost-effective manner.  RCCA 
leverages donations, in-kind support, and the commitment of RCCA volunteers, partners and the 
community at-large to collect data that can help improve marine management in California.  In 
addition, RCCA’s education and outreach programs help build strong public support for marine 
stewardship and the use of scientific data in adaptive resource management and ecosystem 
protection.   

Background of Reef Check Foundation  

The Reef Check Foundation was established in 1997 to provide local communities around the 
world with the tools needed to scientifically monitor coral reef health and to sustainably manage 
their local reefs.  With teams in over 90 countries and territories around the globe, Reef Check 
manages the world’s largest coral reef monitoring network, comprised almost entirely of 
volunteers.  

Reef Check’s mission incorporates science, public education and the promotion of sustainable 
management of reefs around the world.  Reef Check provides education about marine ecology, 
raises public awareness about the coral reef crisis and solutions, trains volunteers to scientifically 
monitor reefs and guides individual communities in the sustainable management of their local 
marine resources.  Reef Check has received prestigious national and international environmental 
awards for its work and is the United Nations’ official community-based reef monitoring 
program.  The Reef Check Foundation is headquartered in Pacific Palisades, California, and is a 
non-profit 501(c)(3) organization.  Field offices are located in Australia, the Philippines, 
Indonesia, Hawaii, Guatemala, Hong Kong and the Dominican Republic. 
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Training and Data Collection Procedures 

The RCCA monitoring program measures the density and size 
distribution of a suite of selected indicator species and how these 
parameters are changing over time.  This assessment permits the 
evaluation of population and community attributes at sites inside and 
outside of existing and proposed Marine Protected Areas.  This 
assessment will also provide insight into how different sites respond to 
newly imposed management measures.  In addition, by training large 
numbers of divers throughout the state to act as reef stewards, RCCA 
facilitates early detection of abnormal changes and helps identify underlying causes of change by 
greatly increasing the number of trained eyes in the water throughout the state. 

Survey Methods 

The ultimate goal of RCCA is to monitor rocky subtidal communities twice per year at 
representative sites along the entire California mainland and island coasts. A RCCA site is 
defined as the reefs adjacent to 250 meters of linear coastline.  A complete survey at a site 
includes 18 transects allocated equally among two zones (inshore and offshore reef) (Figure 2.1).  
At six of these transects (core transects), divers assess the density of selected fishes, 
invertebrates, seaweed and substrate. At the other 12 transects, distributed evenly across the site, 
divers survey only fish.  Due to field logistics and safety, reef habitats deeper than 18 meters 
(~60 ft) are not sampled.  Restrictive depth categorization of transects is avoided due to the 
diverse architecture of California’s rocky reefs (Schroeder et al. 2002, J. Caselle pers. comm.).  
Transects are not placed in areas where they cover greater than 10 meters of continuous sand or 
where the depth varies by 4 meters above or below the starting depth.  Surveys are often spread 
over several days with a maximum duration of four weeks to complete all required transects at a 
site.  A complete description of the RCCA protocol can be found in Shuman and Dawson (2008). 

A standard Reef Check California survey at each site includes:  

Site description - Anecdotal, observational, historical, geographical and other data. 

 Fish survey (size and identity)  
o The density, size distribution and sex (where possible) of target fish species is 

recorded along each 30 x 2 x 2 meter transect. 

 Invertebrate transect 
o The density of target invertebrates is counted along each of the core 30 x 2 meter 

transects, including sizing of all abalone to the nearest centimeter. 

 Seaweed transect  
o The density of target macro-algae is estimated along each of the core 30 x 2 meter 

transects.  Giant kelp stipes are counted and four invasive algal species are noted 
as present or absent anywhere on the site. 

 Substrate Uniform Point Contact (UPC) 
o Sampling of substrate type, cover and rugosity (vertical relief) is performed at 30 

uniformly spaced points at every meter along each of the core transects.  

 Urchin size frequency survey 
o The sizes of ~100 red and purple urchins are recorded to generate a size frequency 

distribution of the respective urchin populations at each site where densities are 
high enough to obtain the required sample size. 
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Figure 2.1.  Layout of Reef Check California transects on a rocky reef. 

Site Selection and Sampling Frequency 

In 2006 and 2007, monitoring sites were selected based on a variety of factors including, but not 
limited to, logistic feasibility, accessibility, presence of volunteer teams or recommendations by 
resource managers.  Priority was given to sites inside and outside of planned or existing MPAs or 
at sites recommended by CDFG in central California.  

Selection of Target Species 

Due to the specific goals and volunteer nature of the RCCA program, a set of indicator species 
was identified to be monitored.  The selection process began with a thorough literature review to 
determine a base list of species currently monitored and the rationale used to select the target 
species by the various existing sampling programs (Davis et al. 1997, Carr et al. 2003, Burcham 
2004, CDFG 2004).  In addition, the REEF volunteer database (www.reef.org) was examined to 
ascertain the relative frequency of species encountered by recreational divers in the 
Monterey/Carmel region (J. Wolfe, pers. comm).  
  

The RCCA shallow subtidal species list was compiled based on the following criteria: 

 Ease of identification 

 Commonly observed by divers in shallow subtidal rocky reef habitat 

 Species of special interest or concern (i.e. protected species, species known to be 
endangered, overfished and/or seriously depleted species) 

http://www.reef.org/
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 Species commonly targeted by recreational and commercial fishing activities 

 Ecologically important species 
 

Following extensive field testing, the draft species list was revised and the final Reef Check 
California target species lists were created containing 31 species and one order of invertebrates, 
35 fish species and eight species and one genus of algae (Tables 2.1 – 2.3).  As noted in Tables 
2.2 and 2.3, size estimates were made of all abalone whereas fishes were recorded in size classes 
and differentiated as juveniles, males and females where appropriate.  Size classes were chosen 
to distinguish between approximate life stages of target species (e.g. sexually mature). 
 

Reef Check California does not have separate target species lists for distinct geographic regions 
in California.  Although RCCA recognizes the distinct biological breaks along the California 
coast and the associated differing composition of species, separate species lists would limit the 
ability of the monitoring program to detect subtle shifts in the geographic ranges of target 
species.  In addition, a single species list permits volunteers trained in any part of the state to 
participate in surveys along the entire coast.  

Diver Training  

To ensure the RCCA Protocol is consistently applied by multiple divers over time, a 
comprehensive diver training and testing program was created as the cornerstone of the Reef 
Check California program.  The training and testing curriculum offers an opportunity for 
volunteer divers from a wide range of backgrounds to collect high quality and scientifically 
useful data on species and habitats.  The testing standards and Quality Assurance/Quality Control 
Procedures ensure that the data collected by Reef Check California volunteers are scientifically 
robust.    

Volunteer divers are required to meet several prerequisites before they can become part of the 
survey teams.  Diver requirements include:  

 Minimum of 30 logged lifetime dives, 15 of which must be in temperate waters 
below 68° F 

 Minimum of six dives within the previous 12 months 

 Completion of written and field tests on safety, buoyancy, survey methods, 
invertebrate and fish taxonomy, substrate sampling, fish sizing and quality 
assurance 

Data are only accepted from divers who complete the required training and testing and have 
demonstrated proficiency in data collection activities.  A tiered approach enables volunteers with 
differing abilities to participate in the program without adversely affecting sampling accuracy 
and precision.  A training consists of classroom sessions focusing on the general ecology of 
target species, species identification, biological sampling theory and specific sampling 
techniques.  One pool dive is required to ensure expertise with sampling methods and diving 
competency and a minimum of six training dives in the field (or equivalent experience) and 
successful completion of a proficiency exam is required to attain certification at each tier.  

Upon successful completion of the training course, divers receive a PADI or NAUI specialty 
certification card and are noted in our database as eligible to submit data.  A one-day annual 
training/recertification is required of all divers to maintain their accreditation and eligibility to 
submit data. 
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Quality Assurance/Quality Control Procedures 

Collecting high quality unbiased data is one of the fundamental tenets of RCCA.  An extensive 
set of Quality Assurance/Quality Control (QA/QC) procedures has been developed to ensure all 
RCCA teams across the state are collecting data with the same level of scientific rigor and 
precision.  These procedures govern and standardize all components of the RCCA program 
including training, testing, recertification, data collection, data entry and data review.  
 

 

             Table 2.1. Reef Check California seaweed species. 

Common Name Latin Name Rationale 

giant kelp* Macrocystis pyrifera C, E, EI 

southern sea palm** Eisenia arborea C, EI 

Pterygophora** Pterygophora californica C, EI 

bull kelp** Nereocystis luetkeana C, EI 

Laminaria** Laminaria spp. EI 

sargassum† Sargassum muticum, S. filicinum I, EI 

Undaria† Undaria pinnatifida I, EI 

Caulerpa† Caulerpa taxifolia I, EI 

 

* Number of stipes greater than 1 meter per holdfast are recorded 
** Must be taller than 30 cm to be recorded 
† Recorded if identified anywhere on site (on or off transect) 

 
C = commonly observed, E = species exploited by recreational and commercial fishing, 
EI = ecologically important species (as food or habitat for the community), SI = species 
of interest or concern (protected, endangered, overfished, etc.), I = invasive 
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    Table 2.2. Species and rationale of Reef Check California indicator invertebrate species. 

Common Name Latin Name Rationale 

red abalone* Haliotis rufescens E, SI 
pinto abalone* Haliotis kamtschatkana E, SI 

flat abalone* Haliotis walallensis E, SI 

black abalone* Haliotis cracherodii E, SI 

green abalone* Haliotis fulgens E, SI 

pink abalone* Haliotis corrugata E, SI 

white abalone*† Haliotis sorenseni E, SI 

CA spiny lobster Panulirus interruptus E 

CA sea cucumber Parastichopus californicus E 

warty sea cucumber Parastichopus parvimensis E 

bat star Patiria miniata EI 

short spined star Pisaster brevispinus EI 

giant spined star Pisaster giganteus EI 

sunflower star Pycnopodia helianthoides, Solaster spp. EI 

chestnut cowry Cypraea spadicea E 

Kellet's whelk Kelletia kelletii E 

rock crab Cancer spp. E 

sheep and masking crabs Loxorhynchus grandis, L. crispatus E 

wavy and red turban snails Lithopoma undosum, L. gibberosum E 

giant keyhole limpet Megathura crenulata E 

gumboot chiton Cryptochiton stelleri C, EI 

rock scallop Crassedoma giganteum E 

red urchin Strongylocentrotus franciscanus E, EI 

purple urchin Strongylocentrotus purpuratus EI 

crowned urchin Centrostephanus coronatus C 

CA golden and brown gorgonians** Muricea californica, M. fruticosa C 

red gorgonians** Lophogorgia chilensis C 

large anemones** Order Actiniaria C 
 

* Size estimated to nearest centimeter 
** To be recorded, anemones must be 10 cm or larger (height or width); gorgonians must be 
10 cm or greater in height  
† Recorded if identified anywhere on site (on or off transect)  
 

All organisms must be greater than 2.5 cm to be counted 
 
   C = commonly observed, E = species exploited by recreational and commercial fishing, EI =   
   ecologically important species (trophically important species), SI = species of interest or  
   concern (protected, endangered, overfished, etc.) 
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Table 2.3. Species, measurement criteria and rationale of Reef Check California indicator fishes.  

Common Name Latin Name Measured Specifics (cm) Rationale 

blacksmith Chromis punctipinnis <15, 15-30, >30 C 
opaleye Girella nigricans <15, 15-30, >30 C, E 

garibaldi Hypsypops rubicundus Juv, adult, <15, 15-30, >30 C, SI 

sargo Anisotremus davidsoni <15, 15-30, >30 C 

black perch Embiotoca jacksoni <15, 15-30, >30 C,E 

striped seaperch Embiotoca lateralis <15, 15-30, >30 C, E 

rubberlip seaperch Rhacochilus toxotes <15, 15-30, >30 C, E 

pile perch Rhacochilus vacca <15, 15-30, >30 C, E 

rainbow seaperch Hypsurus caryi <15, 15-30, >30 C, E 

CA sheephead* Semicossyphus pulcher Juv, female, male, <15, 15-30, 
>30 

C, E, EI 

rock wrasse Halichoeres semicinctus Juv, female, male, <15, 15-30, 
>30 

C 

senorita Oxyjulis californica <15, 15-30, >30 C 

kelp bass Paralabrax clathratus <15, 15-30, >30 C, E 

barred sand bass Paralabrax nebulifer <15, 15-30, >30 E 

cabezon* Scorpaenichthys marmoratus <30, 30-50, >50 E 

lingcod Ophiodon elongatus <30, 30-50, >50  E, SI 

giant sea bass† Stereolepis gigas None SI 

kelp greenling* Hexagrammos decagrammus Male, female, <15, 15-30, >30 E 

rock greenling* Hexagrammos lagocephalus <15, 15-30, >30 E 

horn shark Heterodontus francisci <30, 30-50, >50 EI, E 

kelp rockfish* Sebastes atrovirens <15, 15-30, >30 E 

grass rockfish* Sebastes rastrelliger <15, 15-30, >30 E 

brown rockfish* Sebastes auriculatus <15, 15-30, >30 E 

gopher rockfish* Sebastes carnatus <15, 15-30, >30 E 

Black-andyellow* Sebastes chrysomelas <15, 15-30, >30 E 

China rockfish* Sebastes nebulosus <15, 15-30, >30 E 

yellowtail rockfish 
& olive rockfish* 

Sebastesflavidus/Sebastes 

serranoides <15, 15-30, >30 
E 

copper rockfish* Sebastes caurinus <15, 15-30, >30 E 

vermilion rockfish 
and canary rockfish 

Sebastesminiatus/Sebastes 

pinniger <15, 15-30, >30 
E 

black rockfish* Sebastes melanops <15, 15-30, >30 E 

blue rockfish* Sebastes mystinus <15, 15-30, >30 E 

bocaccio Sebastes paucispinis <30, 30-50, >50 E, SI 

treefish* Sebastes serriceps Juvenile, Adult, <15, 15-30, >30 E 
 
* Fin fishes included in the Nearshore Fishery Management Plan (www.dfg.ca.gov/mrd/nfmp/)  
† Recorded if identified anywhere on site (on or off transect)   
 
C = commonly observed, E = species exploited by recreational and commercial fishing, EI = 
ecologically important species (trophically important species), SI = species of interest or concern 
(protected, endangered, overfished, etc.)  

http://www.dfg.ca.gov/mrd/nfmp/
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Partners 

The Reef Check Foundation relies on collaborations with universities, 
government agencies, local community groups and non-profits to benefit 
from the synergy achieved by working with established partners.  During 
the development of the California program, RCCA’s marine scientists 
worked closely with the CDFG, Channel Islands National Park Service 
and other state and federal agencies, as well as academic scientists from 
the University of California (Los Angeles, Santa Barbara, Berkeley, and 
Santa Cruz) and Occidental College.  This group effort resulted in a simple yet scientifically 
robust monitoring protocol for California’s rocky reef ecosystems (Table 3.1).   
 

Table 3.1.  Reef Check California Scientific Advisory Team. 

Dr. Richard Ambrose UCLA - Director Environmental Science and Engineering Program 

Mike Anghera UCLA Dive Safety Officer 

Dr. Mary Bergen Consultant to CA Dept. of Fish and Game 

Dirk Burcham Long Beach Aquarium of the Pacific - Catalina Conservancy Divers 

Dr. Mark Carr UCSC - PISCO 

Dr. Jennifer Caselle UCSB - PISCO 

Gary Davis National Park Service -Visiting Chief Scientist for Ocean Programs (retired) 

Tom Ford Santa Monica Baykeeper- Executive Director 

Amanda Jensen UCSC - PISCO Research Diver 

Dr. Kathy Ann Miller UC Berkeley, University Herbarium 

David Osorio CA Dept. of Fish and Game- Dive Safety Officer 

Dr. Dan Pondella Occidental College - Director Vantuna Research Group 

Dr. Pete Raimondi UCSC-PISCO 

Dr. Donna Schroeder Minerals Management Service 

Dr. John Stephens Vantuna Research Group (retired) 

John Ugoretz Habitat Conservation Program Manager, Marine Region CDFG 
 

RCCA has established collaborative research efforts with numerous on-going monitoring 
programs led by a combination of government, academic, private and non-profit institutions 
including those using volunteers.  Our objectives are to link the existing, but fragmented, 
monitoring efforts and to tap into the vast people-power of California’s diving population.  The 
program has been welcomed by numerous universities and organizations (e.g. Long Beach 
Aquarium of the Pacific, Monterey Bay Aquarium, UC Santa Cruz - PISCO, UCLA Research 
Diving Program, UC Santa Barbara Research Diving Program, Humboldt State University and 
Moss Landing Marine Labs) that are excited to become involved in a coordinated monitoring and 
education effort.   

To formally recognize and define our collaboration, Reef Check and CDFG have signed a 
Memorandum of Understanding1.  The Agreement’s objectives include the following: 
development of a long-term statewide community-based subtidal monitoring network; 
development and implementation of a web-based data system; and collaborative effort for 
effective data collection and dissemination to support the implementation and management of 
California’s marine resources, including MPAs. 

                                                      
1 http://www.reefcheck.org/PDFs/RC_DFG_MOU.pdf  

http://www.reefcheck.org/PDFs/RC_DFG_MOU.pdf
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RCCAs Buddy Breathing program is currently supported by 13 popular dive shops across the 
state. This program rewards Reef Check certified divers with free air fills and other discount 
incentives.  RCCA will continue to support and expand its Buddy Breathing Program2.  RCCA 
cross-promotes the program with the dive shops which receive recognition and links on the Reef 
Check web-site as well as free advertising in the popular dive magazine, California Diving News 
(October 2007). The dive shops help to fill trainings and provide a variety of platforms across the 
state to distribute RCCA’s educational and promotional materials. 

 

     Table 3.2.  Summary of Buddy Breathing Program partners and diver benefits. 

  RCCA Surveys     

  

Free 

Air 

Gear 

Rental Nitrox Air Nitrox Merchandise 

Aquarius Dive Shop YES 10%       10% 

Aqua Safaris YES 20% 20% 20% 20% 10% 

California Diving Company YES           

Captain Frog Scuba YES           

Monterey Bay Dive Center YES         15% 

Ocean Adventure YES           

OEX YES 50% 10% 20% 10% 20% 

Peace Scuba YES           

Reef Seekers YES           

San Diego Underwater Adventures YES           

Scuba Haus YES           

Scuba Schools of America YES           

West Coast Divers Supply  YES 10% 10% 10% 10% 10% 

Xtreme Scuba YES           

 

 

 

 

     

 

                                                      
2 http://reefcheck.org/rcca/buddy_breathing_program.php   

 

http://reefcheck.org/rcca/buddy_breathing_program.php
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Statewide Results 

Trainings and Surveys 

Since its inception in 2005 through the end of 2007, RCCA has trained 
246 divers who have completed 76 surveys at 48 sites from Mendocino 
County to San Diego County (Figure 4.1).  RCCA experienced rapid 
growth from 2006 to 2007, increasing the number of sites and surveys 
by 200% (Figure 4.2) and the number of newly trained divers by 300% 
(Figure 4.3).  Participants in trainings were from a diverse group of 
ocean users including commercial urchin fishermen, lifeguards, recreational divers, university 
dive programs and high school students.  These dedicated volunteers completed a total of 2,747 
30 meter transects, the equivalent of 82.4 kilometers (~51 miles) and over 30 days of continuous 
survey time.  
 
 

 
 

Figure 4.1. Geographic distribution of Reef Check California sites along the California coast. 
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Figure 4.2. RCCA Sites and surveys in 2006 and 2007. 

 

 
Figure 4.3. New divers certified in RCCA methods in 2006 and 2007. 

Survey Results 

The 48 RCCA sites were distributed across the state with the majority of the sites and surveys 
occurring in the central and southern California regions (Table 4.1).  Sites were divided into 
geographic regions to assess regional differences across the state.  The geographic regions are 
defined as follows: 

 SoCal – all mainland sites south of Ventura county 

 So-Islands – Catalina, Anacapa and Santa Cruz Islands 

 Nor-Islands – Santa Rosa and San Miguel Islands 

 Santa Barbara – all mainland sites in Santa Barbara county south of Pt. Conception 

 CenCal  - all mainland sites between Pt. Conception and the mouth of San Francisco Bay 

 NorCal – all mainland sites north of the mouth of San Francisco Bay. 
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Table 4.1. Reef Check California 2-yr Regional Data Summaries 

  Sites Surveys 

SoCal 13 18 

So-Islands 6 9 

Nor-Islands 4 4 

Santa Barbara 3 5 

CenCal 14 28 

NorCal 8 12 

  
 

  

Total 48 76 
 

Over the two year period from 2006 to 2007, over 80,000 individual organisms were counted by 
173 different RCCA divers (70% of the total number of trained divers).  All RCCA indicator 
organisms were observed on at least one transect except for the invasive seaweeds Caulerpa 

taxifolia and Undaria pinnatifida.  Of the species observed, RCCA teams counted the following: 

 Fishes  = 27,546                      

 Seaweeds = 16,070 

 Invertebrates = 36,783                  

 Kelp stipes  = 69,528 

Fishes 

The density and species composition of fishes were not equally distributed among geographic 
regions.  The highest densities of fishes were found in the SoCal and So-Islands regions (Figure 
4.4).  These regions had fish densities greater than four times higher than the average of the 
remaining four state regions.  Analysis of the species composition of SoCal and So-Islands 
regions indicates that the high fish densities are a result of the presence of high numbers of small 
schooling fishes, such as blacksmith and senoritas. 

 
Figure 4.4. Density of RCCA indicator fishes in state geographic regions. 

 
Not surprisingly, the distribution of RCCA indicator rockfishes showed an opposite trend from 
the density of all fishes with the Nor-Islands, CenCal and NorCal regions showing the highest 
densities (Figure 4.5).  The CenCal region had the highest overall density of RCCA indicator 
rockfishes with an average density of slightly over five individuals per transect (120 m3). 
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Figure 4.5. Density of RCCA indicator rockfishes in state geographic regions. 

Using Mulidimensional Scaling (MDS) (Clarke and Warwick 2001), a multivariate analytical 
tool, it is possible to view the relationship between sites based on the observed fish populations.  
Each point on the chart represents a single RCCA site.  The degree of similarity between sites is 
represented by distance on the dimensionless x-y axis on the MDS plot.  Simply put, sites closer 
to each other on the MDS plot have a more similar RCCA indicator fish composition than sites 
further apart.  As seen in Figure 4.6, RCCA sites clearly group according to geographic region 
indicating that each region is generally characterized by a distinct assemblage of fishes.   
 

 
Figure 4.6. MDS plot of RCCA sites, coded by geographic region, based on observed fish densities. 

Sites in NorCal and SoCal are most different from each other, with greenlings driving the 
groupings on the NorCal sites and typical southern California species such as blacksmith, 
garibaldi, kelp bass, senorita and sheephead influencing the grouping in SoCal and So-Islands 
sites.  The CenCal sites are characterized by rockfish and striped perch and are similar to the two 
Nor-Islands on San Miguel (grouping of two red diamonds amidst the CenCal sites represented 
by inverted blue triangles), as opposed to the two sites on Santa Rosa that are more closely 
related to the Santa Barbara sites.  The solitary location of the NorCal site, Portuguese Cove, in 
the top middle portion of Figure 4.6 is attributed to a relatively high density of black perch, a 
trait shared more closely with SoCal sites than the NorCal sites. 
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Invertebrates 

MDS was also used to evaluate the similarity of RCCA sites based on invertebrate populations.  
Similar to the trend displayed by fish populations, RCCA sites sort out very well by geographic 
region based on RCCA indicator invertebrate populations (Figure 4.7).  Bat stars are most 
common at CenCal sites and the San Miguel Nor-Island sites (two points in middle of Figure 
4.7), while rock crabs, sun/sunflower stars and red abalone drive the groupings of the NorCal 
sites.  Invertebrate assemblages are more variable in SoCal and So-Islands sites, although all 
sites in these regions have relatively large urchin populations, a trait shared with Santa Barbara 
sites and the Nor-Islands sites on Santa Rosa. 
 
 

 
Figure 4.7. MDS plot of RCCA sites, coded by geographic region, based on observed invertebrate 
densities. 

Urchins 

The Nor-Islands had the highest density of red urchins whereas the Santa Barbara region had the 
highest density of purple urchins (Figure 4.8).  SoCal and So-Islands had nearly identical 
densities of both purple and red urchins whereas urchins were virtually nonexistent in CenCal, 
possibly a result of a high abundance of urchin predators, such as sea otters.   

 
Figure 4.8. Density of red and purple urchins in state geographic regions. 

 

At sites with sufficient urchin populations, RCCA teams haphazardly located and measured ~100 
individuals of both red and purple urchins.  Size frequency plots (Figure 4.9) were then created 
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from these data to help evaluate the current status of a given urchin population, and how the 
population changes over time or how populations vary between different regions.  
 
 

 

 

 
 

Figure 4.9. Size frequency distributions for red and purple urchins.  Each bar represents the 
percent of the sampled urchins in each size class.  The red dashed line indicates the minimum 
legal size for the commercial harvest of red urchins (3.25 inches, 8.3cm - 3.5 inches, 8.9 cm north 
of San Francisco Bay). 

Purple urchins were, on average, larger in NorCal and Nor-Islands than the other regions and 
were the smallest at the So-Islands.  Similarly, red urchin populations were largest in NorCal and 
the Nor-Islands.  Over 60% and 80% of the urchins measured were above the legal size limit in 
Nor-Islands and NorCal, respectively, indicating the commercial harvest of this species is not 
dramatically altering the size structure of the population.  Red urchins were, on average, smaller 
in Santa Barbara, SoCal and the So-Islands with less than 30% of the population larger than the 
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legal size limit.  The decreased size of red urchins in these regions could be due to, among other 
things, the lack of abundant food resources (e.g., robust kelp beds), habitat degradation due to 
coastal pollution or sedimentation and/or increased fishing pressure on coastal sites. 

Giant Kelp 

RCCA teams made two measurements of giant kelp during their surveys, the density of 
individual plants and the number of stipes per plant.  The stipe count is important because it can 
be used to measure the relative size and amount of habitat provided by each individual.  SoCal 
had the highest average density of individual plants with an average of close to 30 individuals 
per transect with each individual averaging approximately 10 stipes per plant.  Santa Barbara and 
CenCal, on the other hand, had the largest plants with approximately 15 stipes per plant, but 
roughly half the number of plants per transect than SoCal (Figure 4.10). 

 
Figure 4.10. Average density of individual giant kelp plants per transect and number of stipes per 
plant (+SE) in state geographic regions. 

Substrate and Rugosity 

RCCA teams assessed the composition of the substrate at each site as well as the rugosity 
(degree of vertical relief).  These attributes helped define the habitat and ensured that sites with 
similar physical attributes were assessed when site comparisons were made.  As would be 
expected from the site selection requirements, all RCCA sites in all regions were dominated by 
bedrock (Figure 4.11).  The largest discrepancy in bedrock was observed between the Nor-
Islands (70% bedrock) and the So-Islands (35% bedrock).   
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Figure 4.11. Average substrate composition (+SE) in state geographic regions. 

A rugosity index was created to assess of the relative vertical relief of RCCA sites.  This index 
was based on the rugosity estimates made by RCCA volunteer divers during the UPC survey and 
is calculated by multiplying the number of points in each category, by the category number.  
These totals are then summed and divided by the total number of points (usually 30) to give a 
standardized index.  The rugosity index is defined as follows: 

 0 – maximum vertical relief <10cm 

 1 – vertical relief greater than 10cm but less than 1 meter 

 2 – vertical relief greater than 1 meter but less than 2 meters 

 3 – vertical relief greater than 2 meters. 

On average, all RCCA sites in all regions were of moderate to low rugosity.  RCCA sites in the 
So-Islands, CenCal and NorCal regions were the most vertically complex with a rugosity index 
of approximately 1.2.  The three RCCA sites in the Santa Barbara region were the flattest, with a 
rugosity index of approximately 0.75 (Figure 4.12). 

 
Figure 4.12. Average Rugosity Index (+SE) in state geographic regions.  
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Case Studies 

Catalina Island – A Tale of Two Sites 

In addition to looking at broad scale regional variability or changes over 
time, it is possible to use RCCA data to compare ecosystem attributes 
between individual sites.  This case study focuses on two regularly dived 
sites on Catalina Island, Isthmus Reef and Casino Point (Figure 5.1).  
The sites are in close proximity to each other on the north side of 
Catalina (front side) and share many of the same physical attributes.  
RCCA surveys were completed at both sites within a nine day time span during November 2007. 
 
 
 
 

 
 

Figure 5.1. Map of Santa Catalina Island showing locations of Isthmus Reef and Casino Point.  
 

 
 
As seen in Figure 5.2, both sites have similar substrate composition and rugosity, indicating they 
likely provide similar habitat opportunities for resident species. 
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  Figure 5.2.  Average substrate composition and rugosity index (+SE) at Casino Point and Isthmus Reef.   

Given the similarity in habitat and close proximity to each other, it is not surprising that RCCA 
teams observed similar densities of common species such as kelp bass and sheephead (Figure 
5.3).  Kelp bass exhibited slightly higher densities at Casino Point; the opposite trend was 
observed at Isthmus Reef, with slightly higher densities male of sheephead.  Neither of these 
differences was statistically significant. 

 
Figure 5.3. Average densities (+SE) of kelp bass and male sheephead at Casino Point and 
Isthmus Reef.  Data displayed are from a single survey at each site conducted in November 2007.  
The total number of samples (transects) is indicated in the figure legend (n). 

Despite the similarities in substrate composition, rugosity and density of two commonly 
recognized species, most divers will be quick to point out that these two sites are indeed very 
different.  One of the most striking differences divers often notice between these sites is the 
prevalence of large fish at Casino Point.  This observation was supported by RCCA surveys that 
showed the size structure of the populations of both kelp bass and male sheephead were different 
at Casino Point and Isthmus Reef (Figures 5.4 and 5.5). 

Approximately 66% of all kelp bass observed at Isthmus Reef were in the small (<15cm) size 
class and less than 2% in the large (>30 cm) size class.  This range was sharply contrasted by 
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observations at Casino Point that estimated 40% of observed kelp bass were in the small size 
class and slightly over 20% in the large size class (Figure 5.4). 

 
Figure 5.4. Proportional size frequency of kelp bass at Casino Point and Isthmus Reef.  The total 
number of fish observed during the RCCA survey at each site is indicated in the figure legend (n) 
and the legal size limit for recreational fishing is indicated by the dashed line. 

The size structure of the male sheephead population was similar to that of kelp bass, with a 
greater relative percentage of large individuals found at Casino Point than at Isthmus Reef 
(Figure 5.5).  Almost 60% of all male sheephead observed at Casino Point were in the large size 
class compared to slightly over 10% at Isthmus Reef.   

 
Figure 5.5. Proportional size frequency of male sheephead at Casino Point and Isthmus Reef.  
The total number of fish observed during the RCCA survey at each site is indicated in the figure 
legend (n) and the legal size limit for recreational fishing is indicated by the dashed line. 

Although it is not possible to pinpoint the exact cause of the size difference observed at the two 
sites with a snapshot survey, the qualitative site description information collected by RCCA 
teams can be used to shed light on possible contributing factors and to direct further research.  
Two of the major descriptive differences recorded between Casino Point and Isthmus Reef are 
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the exposure of the sites and the level of fishing (Table 5.1).  In terms of degree of exposure, 
Casino Point is located just outside Avalon Harbor, is very close to the shore and receives a 
moderate degree of protection from prevailing wind, swell and currents.  Isthmus Reef, on the 
other hand, is located several hundred meters offshore and is more exposed to wind, swell and 
currents.  Regarding fishing levels, Casino Point is a community-based marine protected area.  
Although it is not afforded any official protection status by a state or federal regulatory agency, 
the community of divers who frequent this site strongly discourage extractive activities within 
the site boundaries.  Isthmus Reef, on the other hand, was estimated to be heavily fished 
recreationally and moderately fished commercially. 
 

Table 5.1. Site Description Information estimated by RCCA teams. 

  Casino Point Isthmus Reef 

Commercial Fishing None Medium 

Recreational Fishing None High 

Diving High High 

Exposure Sometimes Exposed Exposed 

Pollution Low Unknown 

 

The biological response to exposure and fishing could explain the size differences observed at 
the two sites.  One possible explanation is that fishing activities have removed the larger fish 
from Isthmus Reef, resulting in discrepant size frequency distributions.  Another possibility is 
that, although the populations may be similar, spearhunting activities at Isthmus Reef cause 
larger fish to be wary of divers thus keeping the large fish out of the survey area at this site.  A 
third possible explanation could be that, through oceanographic or biological mechanisms, 
exposure or physical setting of the sites leads to predominantly larger fish at Casino Point.   
Although further research is needed to determine the cause(s) of the trends in fish density and 
size observed at Casino Point and Isthmus Reef, these results demonstrate the importance of 
accurate and precise data for evaluating trends observed in the marine environment.  
 

Reef Check California and the Marine Life Protection Act 

The establishment of RCCA has been especially timely on the central coast where a new network 
of MPAs went into effect on September 21, 2007 (Figure 5.6).  Many of the MPAs in the central 
coast MLPA region were surveyed by RCCA teams in both 2006 and 2007.  These data provide 
baseline information (i.e. data collected prior to the implementation of a MPA) that will be used 
in the future to help determine if new MPAs have met their objectives.  Often this baseline 
information is missing, making future evaluations extremely difficult.  Data collected at other 
sites around the state will be crucial in continuing to inform the on-going siting of MPAs in 
California required by the Marine Life Protection Act. 
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Figure 5.6.  Monterey regional Marine Protected Areas established September 21, 2007. 

 

The MLPA Initiative began in the Central Coast Study Region, defined as the section of 
California State Waters (0-3 miles) between Pigeon Point and Point Conception.  The Initiative 
is currently siting MPAs in the North Central Study Region (NCSR) between Point Arena and 
Pigeon Point and is expected to be completed by the end of 2008.  The MLPA Initiative will 
move to southern California in 2009, followed by northern California and the San Francisco 
Bay3. 
 
RCCA is currently the only monitoring program conducting annual ecosystem subtidal surveys 
north of San Francisco Bay and the data have been made available to the MLPA Science 
Advisory Team and the North Central Coast Regional Stakeholder Group.  As with the Central 
Coast MPAs, this type of monitoring is critically important to inform both the siting and 
evaluation of existing and future MPAs.  RCCA divers currently survey five sites in the North 
Central Study Region (Figure 5.7).   
 
 

                                                      
3 www.dfg.ca.gov/mlpa.   

http://www.dfg.ca.gov/mlpa
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Figure 5.7.  Reef Check California study sites in the MLPA Initiative North Central Study Region. 

RCCA divers directly participated in providing data to the MLPA process in the NCSR last year 
by conducting a survey at Stornetta Ranch and providing the data to the North Central Coast 
Regional Stakeholder Group.  The history of Stornetta Ranch made the site particularly 
interesting for the NCSR Stakeholder Group to consider for protection.  The site was privately 
owned by the Stornetta family from the late 1800s until 2004 when it was purchased by the 
Bureau of Land Management through a private-public partnership.  Until the sale, the site had 
experienced very limited fishing due to restricted public access.  Shortly after the purchase, there 
was increased public pressure to provide public access to the site and the site was eventually 
opened in 2004. 

Abalone at Stornetta Ranch 

Throughout history, abalone have played an important role both in the ecology of rocky reef 
ecosystems and for the people who have lived along the California coast.  Abalone were a major 
food source for coastal dwelling native peoples and have been fished commercially since the late 
1800s. The California commercial abalone fishery was a classic boom and bust fishery that saw 
its peak in 1957 of 5,420,000 pounds drop to a low of less than 250,000 pounds in 1997 when the 
commercial fishery was closed statewide (CDFG 2001). 
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Although the commercial fishery is closed, recreational take by breath hold diving for red 
abalone is still permitted north of the Golden Gate Bridge. The recreational abalone fishery is 
estimated to generate approximately $17,000,000 on an annual basis for northern California 
counties that have been economically depleted in recent years due to job losses associated with 
the decline of logging and commercial fishing (CDFG 2005b).  The money generated by the 
abalone fishery is a significant proportion of the economy in Sonoma and Mendocino counties 
were the fishery is concentrated (CDFG 2007).  

Sustainable management of this fishery has been a top priority for the CDFG.  The fishery is 
currently managed under the Abalone Recovery and Management Plan adopted by the Fish and 
Game Commission in 2005 (CDFG 2005b). This plan requires on-going evaluation of the 
populations through monitoring conducted by the CDFG.  Since the adoption of the plan, bag 
limits and seasonal take have been reduced due to indications from monitoring that recruitment 
of young abalone may only be periodically successful and historic take levels may not be 
sustainable. 

In 2007, RCCA partnered with CDFG to conduct the first comprehensive subtidal survey of 
Stornetta Ranch. Part of this surveyed entailed a re-survey of the abalone and urchin populations 
which were completed in 2004, just prior to the site opening to public access.  Conditions were 
exceptional on the day of the survey allowing RCCA divers to survey an offshore region that is 
only accessible by boat on calm days and rarely used by recreational divers.  The survey results 
indicated a clear difference in the mean size of red abalone between the inshore area most readily 
accessed by divers and the offshore area (Figure 5.8). 

 

 
Figure 5.8.  Mean total length of red abalone (Haliotis rufescens) at Stornetta Ranch in 2007.  
Dashed line denotes the legal size limit for the recreational abalone fishery. 

 
This collaborative survey provided evidence that may reflect an effect on abalone populations 
caused by recreational harvest in the inshore areas.  The survey also provided the first 
comprehensive data on selected invertebrates and fishes at this site.  These data were provided to 
the MLPA North-Central Coast Stakeholder Group to help determine whether Stornetta Ranch’s 
unique subtidal habitat warranted the protection provided by an MPA.  After the evaluation 
process, four of the five proposed siting options for MPAs include Stornetta Ranch as a proposed 
State Marine Reserve. 
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Conclusion 

The U.S. Census Bureau recently estimated California’s population to be 
over 36 million with a projected growth rate of approximately 1% per 
year.  Much of this growth has been concentrated in coastal areas 
(Crosset et al. 2004) resulting in unprecedented stresses on California’s 
coastal ecosystems.  Coupled with large scale impacts (e.g., global 
climate) California’s ocean users have begun to witness frightening 
changes in the nearshore ecosystems including harmful algal blooms and 
dead zones.  Fortunately, these negative changes have been accompanied by a strong public 
interest and corresponding political will to preserve and protect our shared coastal resources. 

Sustainability is often defined as meeting the needs of the present without compromising the 
ability of future generations to meet their own needs.  The West Coast Governor’s Agreement on 
Ocean Health (West Coast Oceans 2006) and the implementation of the MLPA and MLMA are 
the first steps to ensuring that California’s rocky reefs will provide employment and recreational 
opportunities for future generations.  Yet we are challenged as never before to implement these 
policies in a manner that finds the appropriate balance between current and future needs.  The 
livelihoods of commercial fishermen and those involved in fishing port facilities must be taken 
into account.  The issue of displacement (concentration of fishing effort due to reduced fishing 
area resulting from MPAs) must be seriously considered in the southern MLPA region where 
there are large numbers of recreational fishermen and relatively few rocky reefs. 

A sustainable balance between protection and extraction will be found through a combination of 
science-based management, communication and transparent decision-making processes.  For the 
last two years, Reef Check California has worked to fill a critical void in the management 
process by bringing together disparate groups of ocean users to generate scientific data to inform 
management decisions.  The baseline data collected throughout the state will be essential to help 
inform the siting of new MPAs and will be of fundamental value when the success, or failure, of 
the MPAs is evaluated in the future.  Through educational and outreach programs, Reef Check 
California has successfully engaged a diverse network of stakeholders to support science-based 
management and become involved in the management process.  RCCA’s interactive online 
Nearshore Ecosystem Database (NED) provides a transparent mechanism for all interested 
parties to view and query all Reef Check California data.  NED provides a unique applied 
educational opportunity as well as an avenue for all stakeholders to engage in the process of 
science-based management. 

The road ahead will not be easy.  Funding challenges, scientific uncertainty and differing 
viewpoints will continue to hamper efforts to sustainably manage California’s rocky reefs.  
However, with the help of volunteers, partners and funders, Reef Check California will continue 
to expand its monitoring efforts and educational programs to help ensure that California’s rocky 
reefs are enjoyed by current and future generations. 
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Schuchat (State Coastal Conservancy), Mike Segda (SCUBA Haus), Cecilia Shin (UCSC), Scott 
Simon (Marine Science Institute, UCSB), Derek Smith, John Steinbeck (Tenera Environmental), 
Ingrid Steiner (Castle Press), Diana Steller (MLML), Sundiver Charters, Truth Aquatics, Chris 
Voss, Michael Weber, John Wolfe, Rachel Woodfield (Merkel & Associates), The UC Santa 
Barbara Marine Science Institute, PISCO, The National Park Service Channel Islands, California 
Department of Fish and Game, Long Beach Aquarium of the Pacific, Monterey Bay Aquarium 
and Ocean Futures Society. 

Finally we wish to thank the Reef Check California certified divers who have contributed to our 
data collection efforts and the Reef Check Foundation Board of Directors listed on the following 
pages. 
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RCCA Divers 

A. Alifano D. O'Meara J. Kinane P. Landecker 

A. Campa D. Osorio J. Lieder P. Owend 

A. Gibson D. Petschauer J. Maasen P. Sutterfield 

A. Mrozek D. Schwartz J. Maira R. Alvarez 

A. Muth D. Smith J. Manos R. Ambrose 

A. Parsons-Field D. Steller J. Marshall R. Arance 

A. Serrano D. Troxell J. Mc Grath R. Fishman 

A. Shoemaker E. Casey J. Mulski R. Gallo 

A. Smith E. Hannelly J. O'Brien R. Gordon 

A. Weltz E. Hessell J. Vickroy R. Hunt 

B. Benson E. Jarvis J. Watson R. Maira 

B. Field E. Klaubert K. Dejulio R. Matteri 

B. Fritz E. Weston K. Finstad R. Parizo 

B. Goodridge E. Wilkins K. Kempton R. Robertson 

B. Kyser F. Cazenave K. Kopp S. Baird 

B. Lloyd G. Capria K. McCowan S. Davenport 

B. Meux G. Graves K. Porzio S. Hoobler 

B. Murray G. Helms K. Stafford S. Ibarra 

B. Nelson G. Holzer K. Williams S. Kiriakopolos 

B. Thomas G. Mitsuk L. Bauman S. Lucas 

B. Troxell G. Rhett L. Estefan S. Moore 

B. Villao G. Rodriguez L. Hesla S. Muehlhauser 

C. Borowski G. Wolleman L. Walker S. Mutz 

C. Brooker H. Brick M. Ambrose S. Prout 

C. Dorsey H. Perry M. Bear S. Thomas-Bignami 

C. Haugen I. Frank M. Capria S. Walker 

C. Kane I. Rosaaen M. Devernay T. Bye 

C. Mau I. Saxton M. Fritz T. Everson 

C. Richardson I. Sayers M. Guardino T. Fedrick 

D. Abbott J. Altstatt M. Harrington T. Hicks 

D. Burcham J. Armento M. Jones T. Maher 

D. Chervin J. Bell M. Nincic T. Schwenzer 

D. Close J. Bohn M. Powers T. Sharshan 

D. Horwich J. Flanagan M. Saxer T. Verrett 

D. House J. Gruden M. Tobin V. Sih 

D. Kushner J. Hamilton M. Warren W. Edwards 

D. Kutz J. Haw M. Wehrenberg W. Field 

D. Mackiewicz J. Hicks N. Brummond W. Rolle 

D. Minovitz J. Honomichl N. Grace Y. Haarhaus 

D. Monie J. Johnson N. Huerta Z. Dagan 

D. Murray J. Kennedy O. Lewis 
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Reef Check Foundation Board of Directors 
2008 

Name Affiliation/Profession Board Position 

Leonardo DiCaprio Actor and Environmentalist Honorary Chairman 

Gary L. Justice Gibson, Dunn, & Crutcher Chairman 

Eric Cohen Sea Dwelling Creatures Treasurer 

Scott Campbell Smith Barney  

Christeon J. Constanzo Allen & Overy  

Gregor Hodgson Reef Check Foundation  

Tim Hynes Patheon Corp.  

Will Knox Restaurant Consultant  

Tim Krause Energx Controls Ltd.  

Susi McConaghy Development Specialist  

Russ Lesser Body Glove  

Lenore Marusak Producer  

Jim Miller Attorney  

Mara New Environmentalist/Philanthropist  

Craig Shuman Reef Check  

Ingrid Steiner Castle Press  
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For more information:

Reef Check Foundation

P.O. Box 1057

17575 Pacific Coast Highway

Pacific Palisades, CA 90272-1057

Tel: 310-230-2371

Fax: 310-230-2376

www.ReefCheck.org

California@ReefCheck.org

Full text and Summary of the Reef Check 
California 2006-2007 Report available online at 

            www.reefcheck.org/rcca/2yr.php
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