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Preface

The Gulf of the Farallones National Marine Sanctuary (GFNMS) is pleased to convene a
multidisciplinary workshop on research within the Gulf of the Farallones and adjacent
waters. This year we emphasize the need for increased data and information about marine
resource management, the integration of biological observations, habitat typing and
regional ocean observing systems, fisheries management, marine conservation programs,
bay and estuarine research and monitoring, coastal and watershed assessment, and
offshore and pelagic community assessment. Our goal is to increase our understanding
and protection of the marine and nearshore ecosystems, as well as to increase people’s
awareness of our marine resources, because it is this understanding that will lead to
improvement of the marine environment.

Abstract requests were sent to over 600 researchers and marine educators, private
organizations, schools, and public agencies known to be investigating or educating the
public about the ecosystem within the Gulf. This year we received over 70 abstracts from a
broad range of disciplines: 3 geography and mapping, 4 marine botany, 30 marine ecology
and biology, 4 marine education, 5 oceanography, 11 marine ornithology, and 14 resource
management. The Workshop is an opportunity for local managers, researchers, and
educators to meet people working in other disciplines and to increase communication and
collaboration between researchers, managers, policy makers, and the public. We hope you
take this opportunity to discuss sharing field expenses, equipment, ship time, and data.

The abstracts in this Proceedings, include projects recently completed, in-progress reports,
and projects planned to begin in the near future. The abstracts were not peer reviewed
and we hope that you use this forum to critique and contribute to each other’s work.
Several investigators were not able to attend the workshop, but their abstracts are included
in the Proceedings. If you did not receive an announcement of the workshop and wish to
be added to the GFNMS research mailing list or if you have comments on this or future
research workshops, please submit written suggestions to Jan Roletto, GFNMS, Fort Mason,
Building 201, San Francisco, 94123, or e-mail Jan.Roletto@noaa.gov.

During the summer 2002, we began to update our management plan, jointly with Cordell
Bank National Marine Sanctuary (CBNMS) and Monterey Bay National Marine Sanctuary.
We also established a Sanctuary Advisory Council for GFNMS. The Council allows us to
better communicate with non-governmental agencies and is an avenue for involving the
public in the development of our management plan. The draft Management Plan focuses
on issues such as invasive species, water quality, increasing our understanding of sensitive
species and habitats, reducing chronic oil pollution and wildlife disturbance, as well as
communicating issues and solutions to our constituents and policy makers. A schedule of
the meetings for the Management Plan Review process is included in the Proceedings. For
more information on the Sanctuary Council, the Management Plan Review process, or
future meetings, see our web sites at:



GFNMS web site - http://www.gfnms.nos.noaa.gov/
Management Plan web site - http://www.sanctuaries.nos.noaa.gov/jointplan/jointplan.html

Future research and monitoring activities within the Gulf of the Farallones appear bright.
Our funding level has slightly increased this fiscal year (FY 04). The GFNMS and CBNMS
staff have developed and implemented several long-term monitoring programs, which
continue to be a priority: rocky intertidal monitoring, shoreline monitoring, wildlife
disturbance reduction and monitoring, offshore ecosystem assessment, and restoration
projects. These programs are integrated and enhanced in our draft Management Plan. The
visibility of the Sanctuary Program has increased over the past several years due to the
success of our shoreline monitoring program, Beach Watch, development of our web site,
and our annual State of the Sanctuary report. Through our management plan, we have
identified partnerships for monitoring and outreach programs that will increase
stewardship and protection. We expect to focus on developing new partnerships and
strengthening established ones with government and non-government institutions who
share an active interest in conserving marine resources and habitats.

Through the Management Plan Review process, the National Centers for Coastal Ocean
Service (NCCOS) and our Coastal Services Center developed an ArcView database of current
and historic data. Over the next two years NCCOS will continue to populate the database
with recently acquired seabird and marine mammal information. We have also developed
an on-line data entry system for our Beach Watch survey data. The Beach Watch and
offshore biological observations data will be integrated with an ArcView geographical
information system and the future Sanctuaries Hazardous Incident Emergency Logistics
Database System (SHIELDS). The SHIELDS program will allow for near real-time mapping of
sensitive species detected during surveys and will increase access to this information
during emergency response events.

We thank the staffs of the GFNMS, CBNMS, and the Farallones Marine Sanctuary Association
for their help with organizing the Workshop and soliciting donations for the Workshop:
Susan Andres, Maria Brown, Michael Carver, Dru Devlin, April Dewitt, Jamie Hall, Jacqui
Hilterman, Adam Hinterthuer, Dan Howard, Ruth Howell, Harriet Lew, Joanne Mohr, Emma
Moore, Joe Mortenson, Judith Novak, Shannon Lyday, Carol Preston, Jennifer Saltzman,
Mary Jane Schramm, Jennifer Stock, Sage Tezak, Meredith Thomas, and Anne Walton. We
also thank the GFNMS and FMSA volunteers who helped with audio-visual needs, reception,
and clean up. Pieter Folkens designed the images on the Proceedings cover and travel
mugs. Peet’s Coffee and Tea provided coffee and tea service. Noah’s Bagels, Rainbow Foods,
and Safeway donated the morning beverages and baked goods.

Jan Roletto Amber Mace
GFNMS Research Coordinator Workshop Coordinator
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Oral Presentations

Coffee and Refreshments
Welcome - M. Brown
Opening Remarks - J. Roletto

Marine Resource Management and Monitoring Programs - Moderator
Carol Preston

City and County of San Francisco Long Term Environmental Monitoring Program in
the Gulf of the Farallones, Part 1: History and Overview
A. Navarret

City and County of San Francisco Long Term Environmental Monitoring Program in
the Gulf of the Farallones, Part 2: Sediment and Benthic Infauna Patterns at the
Edge of the Sanctuary

M. G. Kellogg

Wildlife Operations and Adaptations of Traditional Incident Command (or ICS)
Structure to Address Areas of Special Significance: A Case Study of the SS Jacob
Luckenbach and the Gulf of the Farallones National Marine Sanctuary

Y. Addassi, J. Buffa, M. Ziccardi, J. Yamamoto, S. Newman, K. Jennings

Upper Water Column Monitoring at the San Francisco Deep Ocean Disposal Site (SF-
DODS) 1996-2001: Six Years of Data on Hydrography, Chlorophyll, Nutrients,
Euphausiids, and Fish Larvae West of the Gulf of the Farallones National Marine
Sanctuary

M. F. McGowan

MARINe - The Multi-Agency Rocky Intertidal Network A Long-Term Partnership
That Works
M. E. Dunaway

Inventory of Point Reyes National Marine Sanctuary
S. G. Allen, D. Adams, D. Schirokauer, and B. Becker*

Tomales Bay Biodiversity Inventory
B. Becker, D. George, C. Anastasia, and G. Knoblock

An Introduction to the Central California Ocean Observing System (CenCOOS)
S. Watson
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The SIMoN Website as a Tool for Sharing Monitoring Information
J. Pederson

BREAK

Marine Resource Management Fisheries Management and Marine
Conservation Programs - Moderator Mary Jane Schramm

Joint Management Plan Review
A. Walton and R. Howell*

Current Issues Facing Our Sanctuaries: The Science and Politics of Sound
Stewardship of Marine Ecosystems
R. Charter

Racing for Crabs: Management Options in California's Commercial Dungeness Crab
Fishery
C. M. Dewees, K. Sortais, M. J. Krachey, S. C. Hackett, and D. G. Hankin

The Potential for Sea Otters to Drown in Dungeness Crab Traps and a Possible
Solution

J. Ames, B. Hatfield, and A. Johnson

Identifying Priority Conservation Areas for the Baja California to Bering Sea Region
L. Morgan

Bay and Estuarine Research and Monitoring

Comparing Effects of Native and Introduced Cordgrass (Spartina spp.) on Tidal
Marsh Invertebrates
E. D. Brusati and E. D. Grosholz

Preliminary Results for the 2003 Invasive Spartina Monitoring Program
K. Zaremba

Implications of Genetic Diversity in Eelgrass (Zostera marina) for Ecological
Function
A. R. Hughes

Restoration of Native Oyster Populations in Tomales Bay
T. Grosholz, P. Olin, D. Kimbro, and A. Baukus

The Role of the Native California Oyster (Ostreola conchaphila) as a Foundation
Species and Factors Limiting Its Current Distribution in Tomales Bay

D. Kimbro, A. Baukus, and E. Grosholz

Survey Activities for the Tidewater Goby (Eucyclogobius newberryi) in Tomales Bay
D. Fong, T. Moore, and R. Watanabe
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Poster Session (During Lunch)

Bay and Estuarine Research and Monitoring- Continued- Moderator
Jennifer Saltzman

Foraging Ecology and Demography of the California Least Tern (Sterna antillarum
browni) in San Francisco Bay
M. L. Elliott, B. L. Saenz, A. Zoidis, and W. J. Sydeman

Influence of Re-Establishing Tidal Circulation on Inlet Geometry, Tidal Prism and
Avian Use in Livermore Marsh, Tomales Bay, California

K. Etienne, L. Hammack, E. Blustein, and J. P. Kelly

Coastal and Watershed Research and Monitoring

Comparison of Biodiversity Patterns Among Rocky Intertidal Communities

K. E. Kusic, P. T. Raimondi, A. Kendall, D. Lohse, E. Maloney, M. Williams, and

M. Wilson

Predator Diversity and Trophic Cascades in Kelp Bed Ecosystems

J. Byrnes, J. Stachowicz, S. Olyarnik, C. Thornber, R. Hughues, and K. Hultgren

Determining the Geographic Distribution of the WS-RLP, the Causative Agent of
Withering Syndrome in Wild Abalone Within the Gulf of the Farallones National
Marine Sanctuary

T. T. Robbins and J. D. Moore

On the Limits of Existence: Status of Marbled Murrelets in Sonoma and Marin
Counties
C. Strong

Marine Bird Responses to the 2002/2003 El Nifio ‘Lite’ and the 1998-1999 Regime
Shift
P. Warzybok, R. Bradley, and W. J. Sydeman

Population Trends of Brandt’s Cormorants in the Gulf of the Farallones, California,
1985-2002
G. J. McChesney, T. B. Poitras, H. R. Carter, M. W. Parker, and P. J. Capitolo

Offshore and Pelagic Community Assessment and Monitoring

Habitat Characterization and Biological Monitoring of Cordell Bank
D. Howard, D. Roberts, and T. Anderson

Side-Scanning Sonar Mapping Along the Fanny Shoals Area, Northern Part of the
Farallon Islands
R. J. Anima and J. L. Chin

What Can We Learn About Monterey Bay and Beyond, from an 82-Year Record of
Sea Surface Temperature from Pacific Grove?
L. Breaker
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Where and Why Does Upwelling Occur? Two Mechanisms Compared North of Pt.
Reyes
E. Dever, C. Dorman, and J. Largier

BREAK

Offshore and Pelagic Community Assessment and Monitoring
Continued- Moderator- Dan Howard

Aerial Surveys of Marine Birds and Mammals in Central California
L. Henkel, W. B. Tyler, J. Davis, B. Keitt, and T. Hoff

Harbor Porpoise Population Structure and Abundance in Central California
K. Forney

Ten Years of California Sea Lion (Zalophus californianus) Strandings Along the
Central and Northern California Coast: Changes in Disease Prevalence 1991-2000
D. Greig, F. Gulland, and C. Kreuder

Current Studies on Diseases of California Sea Lions (Zalophus californianus)
Stranding Along the Central California Coast
F. Gulland

Abundance, Trends, Population Structure and Movements of Humpback Off
California and in the North Pacific
J. Calambokidis, T. Chandler, K. Rasmussen, L. Schlender, and G. H. Steiger

Population Status and Underwater Behavior of Blue Whales Determined Through
Photo-ID and Suction-Cup Attached Tags

J. Calambokidis, J. Francis, M. Bakhtiari, G. Marshall, M. McDonald, B. Burgess,

E. Oleson, and J. Hildebrand

An Initial View of the Global Stock Structure of Blue Whales (Balaenoptera
musculus) Based on Nuclear Genetic Variation
C. Conway, L. Lyons, R. Sears, J. Calambokidis, N. Kanda, and B. May

Occurrence of Leatherback Sea Turtles off the Coast of Central California
S. Benson, P. Dutton, and S. Eckert
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Poster Presentations

The Romberg Tiburon Center for Environmental Studies: A Center for Environmental
Research, Education and Community Outreach
A. Arp

Linking Indicators of Stress with Reproductive Impairment of Crabs in West Coast Wetlands
A. Briden, E. Fairbairn, S. Walsh, T. Visintainer, L. R. Judah, S. Spilseth, G. N. Cherr,
and S. G. Morgan

Sex, Status and Sand: California Academy of Sciences Teen Interns Examine Trends of the
Pacific Mole Crab (Emerita analoga) at Ocean Beach, San Francisco
J. Chu, A. Conrad-Saydah, F. Alfaro, S. Cohen, B. Kwan-Leong, D. Masters, and R.
Tom

Mortality of Northern Fulmar (Fulmarus glacialis) in California During October 2003
J. T. Harvey, H. M. Nevinsl, S. Hatch, J. Adams, J. Hill, J. Ames, J. Parkin, K. Newton,
and T. Hass

Environmental Impact of a Submarine Cable: Case Study of the ATOC/ Pioneer Seamount
Cable
I. Kogan, C. K. Paull, L. Kuhnz, S. von Thun, E. Burton, H. G. Greene, and J. P. Barry

San Francisco Bay National Estuarine Research Reserve
J. C. Kooser

Inter- and Intra-Annual Patterns of Phytoplankton Assemblages During Upwelling
Events off the Coast of Northern California
A. M. Lassiter, F. P. Wilkerson, V. E. Hogue, and A. Marchi

Occurrences of Selected Habitat Forming Deep-Sea Corals
L. Morgan

The SIMoN Website as a Resource for Marine Educators
J. Pederson, C. King, and S. Smith.

Seabirds in an Estuarine Environment: The Story on Alcatraz Island, California
B. L. Saenz, D. A. Gardner, J. A. Thayer, W. J. Sydeman, and D. A. Hatch

Sustainable Seas Student Intertidal Monitoring Project at Duxbury Reef in Bolinas, CA
K. Soave, J. Saltzman, H. Begley, H. Bassett, M. Hester, L. Mann, J. Scott and T. Ulrich

The California Center for Ocean Science Education Excellence (COSEE): Engaging Ocean
Science Researchers in K-14 Education
C. Strang



Additional Abstracts Not Presented

Population Trends and Species Distributions of Top-Trophic Marine Vertebrates in the
Central California Current 1985-2005
D. Ainley, L. Spear, and C. Keiper

Larval Retention Zones at Headlands: How Do They Influence Onshore Populations?
L. Akins

The Partnership for Interdisciplinary Studies of Coastal Oceans
M. Carr and P. Raimondi

The CSU Center for Integrative Coastal Observation, Research and Education (CI-CORE)
Kenneth Coale, Toby Garfield and the individual institution CI-CORE investigators

Marine Resource Assessment at the Fitzgerald Marine Reserve: Creating a Geographic
Information System
A. DeMare

State and Federal Monitoring and Assessment Programs of Interest to California’s National
Marine Sanctuaries - 2004
R. Fairey

Overview of the Current Monitoring of Harbor Seals (Phoca vitulina richardii) in San
Francisco Bay, CA
D. Green, E. Grigg, S. Allen, and H. Markowitz

Survey of Discharges into State Water Quality Protection Areas
D. Gregorio

Reproductive Success of Brandt’s Cormorants at Three Nearshore Colonies in Central
California 1997-2001

N. M. Jones, M. A. Murphy, M. W. Parker, H. R. Carter, R. T. Golightly, and G. J.
McChesney

ROV Invertebrate Survey of Southeast Farallon Island
K. Karpov, M. Pralll, D. Sweetnam, A. Lauermann, and J. O’Leary

Documented Occurrences of Bird Species on Tomales Bay and a Protocol for Future Bird
Species Inventories
J. P. Kelly and R. W. Stallcup

Locating Marine Reserves Based on Coastal Features: Coupling Ocean Circulation and Larval
Settlement Around a Headland
A. J. Mace

Restoring Common Murre Colonies in Central California: An Update
G. J. McChesney, M. W. Parker, S. W. Kress, H. R. Carter, and R. T. Golightly

EMAP/NOAA 2003 Survey of Ecological Conditions of the Western U.S. Continental Shelf,
Including Gulf of Farallones National Marine Sanctuary
W. Nelson



Ecological Impacts of Green Macroalgal Mats in Drakes Estero
D. Press

Beached Bird Surveys and Chronic Oil Pollution in Central California
J. Roletto, J. Mortenson, |. Harrald, J. Hall, and L. Grella

Remotely Operated Vehicle Survey of Channel Islands Marine Protected Area
D. Rosen

Feeding and Behavioral Ecology of Whale Watchers with in the Gulf of the Farallones
National Marine Sanctuary
M.J. Shamm and J.R. Roos



Joint M anagement Plan Review 2004 Schedule

Gulf of the Farallones, Cordell Bank,
and Monterey Bay National Marine Sanctuaries

During 2004, the Joint Management Plan Review will be nearing the release of the Draft
Management Plan (DMP) and the Draft Environmental Impact Statement (DEIS).
Sanctuary Advisory Council meetings include JMPR updates and are important forums to
submit public comments on its progress. Please check the agenda prior to each meeting for
JMPR- related agenda items. Following the release of the DMP and DEIS, the Sanctuary
will host a series of public hearings throughout the region to receive comments on the Draft

Plan.
Event Date Time Venue

GFNMS Advisory Council meeting February 12 9a.m.-5p.m. | PRNS Red Barn
CBNMS Advisory Council meeting March 4 9a.m.-4 p.m. | PRNS Red Barn
MBNMS Advisory Council meeting April 2 9a.m.-5p.m. Santa Cruz
MBNMS Advisory Council meeting June 4 9a.m.-5 p.m. Pacific Grove
CBNMS Advisory Council meeting June 8 9a.m.-4 p.m. | PRNS Red Barn
GFNMS Advisory Council meeting June 10 9a.m.-4 p.m. TBD
MBNMS Advisory Council meeting August 6 9a.m.-5p.m. Cambria
Release of DMP and DEIS Late Summer 2004 NA NA
Public Comment Period on DMP Late Summer/ NA NA
and DEIS Early Fall 2004
Mianagement Plan and DEIS aly Fal 2000 | T8 TED
GFNMS Advisory Council meeting September 9 TBD TBD
CBNMS Advisory Council meeting September 23 TBD TBD
MBNMS Advisory Council meeting October 1 9a.m.-5p.m. Big Sur
CBNMS Advisory Council meeting December 2 TBD TBD
GFNMS Advisory Council meeting December 9 TBD TBD
Release of Final Management Plan Winter 2004/2005 NA NA

NA- Not Applicable TBD- To Be Determined

For more information and updates, please visit the joint management plan review website at
http://sanctuaries.nos.noaa.gov/jointplan/ or contact your local sanctuary office at:

Gulf of the Farallones and Cordell Bank NMS

Anne Walton

Management Plan Review Coordinator
Fort Mason, Building 201

San Francisco, CA 94123

(415) 561-6622 x203 Anne.Walton@noaa.gov

Monterey Bay National Marine Sanctuary

Sean Morton

Management Plan Review Coordinator

299 Foam Street

Monterey, CA 93940
(831) 647-4217 Sean.Morton@noaa.gov
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Wildlife Operations and Adaptations of Traditional Incident Command (or
ICS) Structureto Address Areas of Special Significance: A Case Study of
the SS Jacob Luckenbach and the Gulf of the Farallones National Marine
Sanctuary

Yvonne Ngjah Addassi?, Joelle Buffa?, Michael Ziccardi®, Julie Y amamoto®, Scott Newman?®,
Kathleen Jennings'

'Cdlifornia Department of Fish and Game, Office of Spill Prevention and Response (DFG-
OSPR)

2U.S. Fish and Wildlife Service (USFWS), Department of the Interior

*0iled Wildlife Care Network (OWCN), Wildlife Health Center, University of California,
Davis

From 2001-2002, oiled birds were found along 220 miles of California’s central coastline, and
Farallon Islands, with more than 2000 birds recovered and transported for care. No significant
dlicks or other obvious sources of oil were observed. Response activities were developed to
address a prolonged wildlife event, rather than proceeding as atypical short term oil spill
response. Thisevent was part of along pattern of repeat "mystery" oil spillsin thisregion that
puzzled investigators for 10 years, most believing the oil resulted from illegal dumping; but
when the 2001/2002 event extended well beyond the winter season, investigators looked
deeper. After an extensive investigation by State and Federal agencies, the sunken vessel, SS
JACOB LUCKENBACH wasidentified. A six month, $19 million salvage, multi-agency
response operation was undertaken by the U.S. Coast Guard (USCG) with operations
concluding October 2002.

To address the 11-month wildlife response for the 2001/2002 season, the Incident
Command Structure was modified to address the unique needs of this event, including;
activation and deactivation criteria; weather prediction for oil release and animal stranding
patterns; hybridization of field team functions; changing response priorities for key species;
and, long-term staffing, communication and coordination challenges amongst the multiple
agencies. Dueto the sensitivity of the resources at risk on the Farallon National Wildlife
Refuge (FNWR), Point Reyes National Seashore (PRNS), and Afio Nuevo, a plan was
developed to determine what search and collection activities would be appropriate, what
procedures would be followed for data collection, and any activation criteria deemed
necessary.

Protocols were developed and approved of by an interagency group consisting of
USFWS, CDFG-OSPR, NOAA, NMFS and USCG. The plan established that routine oiled
bird and marine mammal observations and weekly pinniped surveys were to be conducted. If
20-25 oiled birds or marine mammals (any combination) were observed in a single day,
USFWS and PRBO hiologists stationed on FNWR will implement “heightened awareness’
procedures consisting of more frequent visual monitoring and daily reporting of oiled bird and
mammal numbers to the OWCN Response Coordinator, OSPR Wildlife Branch Director, and
USFWS. Other “heightened awareness’ protocols were also implemented for the mainland
and boat operations.

Asthe response progressed, the regular presence of search and collection teams on
public and managed areas of the coast became more noticeable. Asaresult, alist for agency
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notification was devel oped to assist these agencies with fielding questions from the public.

For example, search and collection in the Point Reyes area involved notification to the lead
biologist for PRNS as well as the BeachWatch coordinator for the Gulf of the Farallones
National Marine Sanctuary. These notifications led to further inter-agency interaction and joint
development of additional protocols specifically designed to meet particular species
sensitivities in protected wildlife areas.

Although most response organizations are structured to respond to ‘batch’ spills, with
hundreds of aging sunken vessels along the California coast aone and as the continuous
release from the TV Prestige demonstrated, organizational modifications may be necessary to
adequately prepare for and respond to the more unusual, but potentially growing risk of long-
term, intermittent releases in the off-shore environment.
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Population Trends and Species Distributions of Top-Trophic Marine
Vertebrates in the Central California Current 1985-2005

David Ainley', Larry Spear', and Carol Keiper?

'H.T. Harvey & Associates, 3150 Almaden Expressway, Suite 145, San Jose CA 95118
20ikonos, P.O. Box 979, Paradise Valley, Bolinas, CA 94924

Since 1985, we have conducted shipboard surveys to assess the distribution and abundance of
marine birds and marine mammals in the Gulf of the Farallones, Cordell Bank, and Monterey
Bay National Marine Sanctuaries in conjunction with the NOAA-NMFS rockfish assessment
cruises. Dramatic changes in the population size of marine birds in the California Current
System (CCS) have occurred in response to the recent warm phase (1976-1998) of the Pacific
Decadal Oscillation (PDO). More recently (1998-1999), the PDO was hypothesized to have
shifted to its cold phase, and while corresponding changes in species’ abundances have been
detected at the primary productivity and zooplanktonic levels, information has not been
forthcoming about responses at highest trophic levels.

In the past, we have published results from our survey effort during 1985-1994 to detail
seabird population responses to El Nifio Southern Oscillation (ENSO) and longer-term
variation in marine climate; e.g. Ainley et al. (1995a,b), Veit et al. (1996), and (Oedekoven et
al. 2001). Ainley and Divoky (2001) summarized the years 1970-1998. However, a more
recent analysis (NCCOS 2003) of the data that incorporated the most recent survey years
(1984 through 2001) indicated a marked response to the hypothesized regime shift by certain
species [Black-footed Albatross, (Phoebastria nigripes), Northern Fulmar (Fulmarus
glacialis), Sooty shearwater (Puffinus griseus), and Cassin’s Auklet (Ptychoramphus
aleuticus)].

Our data set represents the longest time series of consistently collected data on pelagic
and neritic populations of top-trophic vertebrates in the central region of the CCS, and presents
a unique opportunity to evaluate interannual and decadal variation in trends in their abundance
and distribution. Investigations of ecosystem responses to the PDO (and the more immediate
climatic factors that it affects) are an exciting new approach among researchers investigating
the CCS. We will continue to conduct these surveys, thereby providing a better perspective on
the suspected PDO regime shift. In a way, the proposed regime shift has provided a “natural
experiment’ in much the same way that short-term perturbations related to ENSO have
allowed much greater understanding of the factors that are important to the population biology
of marine creatures in upwelling systems. Currently it is unclear if observed conditions since
mid-1998 indicate a decadal change or are a series of weak La Nifia or Neutral years (i.e., two
of the three ENSO phases). The ability to identify substantial change in ecosystem structure in
the dynamic CCS underscores the value and need of continued long-term research. We plan to
conduct analyses of these data to assess population status and trends relative to changes in
marine climate. Specifically, we will use GIS and generalized additive models to assess
distribution and population trends in marine birds and mammals relative to oceanography e.g.
sea surface temperature, salinity, thermal gradients, upwelling intensity, and colony-based
trends of seabird demography and diets. Our objective is to determine to what extent decadal
responses are species specific. Results of this project will contribute greatly to our
understanding of decadal population trends in the context of climate change.

We appreciate the logistical support of NOAA and the NMFS, Santa Cruz Lab, in
making our project possible.
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Larval Retention Zones at Headlands. How Do They Influence Onshore
Populations?

Leah Akins
University of California, Davis

Larval retention zones have been identified in the lee of several major headlands along the
Pacific coast of North America. However, the effect of the high concentration of larvaein
retention zones on benthic populations has not been investigated. In this study, | investigated
the benthic and pelagic processes regulating shore crab populations (Petrolisthes cinctipes and
Hemigrapsus nudus) around Point Reyesin central California. Recent studies have suggested
that high larval supply can lead to high adult density in recruitment-limited regions; therefore,

| expected that shore crab densities would be higher in the retention zone than north of Point
Reyes. | conducted field surveys and experiments to investigate the effect of post-larval
supply, settlement, habitat quality, growth rate, and predation pressure on crab populations
north and south of Point Reyes. Adult densities of P. cinctipes and H. nudus were not el evated
at sitesin the retention zone; in fact, P. cinctipes density was actually lower. Estimates of
growth rate and predation pressure did not explain this pattern. Habitat quality, a strong
correlate of P. cinctipes density, was higher at the northern sites. Post-larval supply was higher
in the retention zone, but onshore settlement was higher at the northern sites. Onshore
settlement and P. cinctipes density were strongly correlated for the four sites. Post-larvaein
the retention zone did not appear to be coming to shore south of Point Reyes; therefore,
onshore settlement and habitat quality were more important factorsin determining the
distribution of shore crabs around Point Reyes than was post-larval supply from the retention
zone.
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I nventory of Point Reyes National Marine Sanctuary
Sarah G. Allen?, Dawn Adams, Dave Schirokauer and Ben Becker

'National Park Service, Point Reyes National Seashore, Point Reyes, CA 94930:
sarah_allen@nps.gov; 415-464-5187

Point Reyes National Seashore is developing an integrated, long-term monitoring program.
The goals of the program are to protect, enhance and restore natural processes and biological
diversity. Long-term monitoring is important in order to detect changes in ecosystems, to
establish empirical limits of population variation, and to provide for protection, enhancement
or restoration, where appropriate. The primary objectives are to 1) inventory and monitor park
ecosystems for detection of ecosystem changes over time, 2) identify human caused impacts
including wildlife disturbance, erosion, invasion of alien species, and degradation of water
quality, and 3) adaptively manage the resources based on monitoring results.

In 2004, the Seashore is completing inventories for coastal biological resources,
nearshore fish, and sub-tidal mapping. For example, the coastal resources inventory and
mapping program is designed to inventory algal plants, invertebrate animals, and map the
coastal geology of the park. In 2003, more than 50 miles of coastline in the Seashore and
Golden Gate National Recreation Area was mapped, 60 individual segments were studied and
delineated, and over 240 high-resolution digital photos of the coastline were taken. San
Francisco State University completed nearshore fish inventories in selected rocky zones of the
park in 2003.

The park is in the process of completing monitoring protocols for marine components
such as salmonids, pinnipeds, western snowy plovers, water quality and weather. These are in
draft form and will be finalized and peer-reviewed in 2004. Monitoring of a few of these
indicators has occurred over long time periods and monitoring results are guiding management
in protection of pinnipeds and restoration of plover habitat. A key aspect of the program is to
integrate existing monitoring efforts and to collaborate with partners such as NOAA.
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The Potential for Sea Ottersto Drown in Dungeness Crab Trapsand a
Possible Solution

Jack Ames', Brian Hatfield?, and Andy Johnson®

'Cdlifornia Dept of Fish and Game
2USGS
*Monterey Bay Aquarium

Sea otters will enter and drown in traps of various designs (Hatfield et al., 2001). The live-fish
trap fishery for nearshore rockfish that developed over the past 12 years or so led to concerns
that sea otters might be getting trapped and drowned incidentally in this fishery (Esteset a.,
2003). Previous experiments conducted at the Monterey Bay Aquarium with live otters, and at
the Department of Fish and Game’'s Marine Wildlife Veterinary Care and Research Center on
dead otters, aimed to better understand the magnitude of this potential source of mortality
(Hatfield et al., 2001). With the above concernsin mind we began to view with some alarm the
large number of sightings of sea otters, during rangewide survey overflights, in offshore
habitat where significant numbers of crab trap buoys were also observed. Our assumption is
that at least some of these otters are feeding on the bottom where crab traps are set. In this
study we tested both Dungeness crabs and sea otters to see what size openings each could
transit. The entrance (fyke opening) in several hundred commercial crab traps we examined
were consistently approximately 9 inches wide by 4 inches high. The previous work done by
repeatedly pulling dead otters of all sizes through parallel bars that were moved closer and
closer together, and the present work done where live otters were encouraged to transit smaller
and smaller rigid rectangular openings (similar to crab trap openings), demonstrate that
sizeable numbers of young independent sea otters (i.e., foraging on their own) are vulnerable
to the current 4-inch-high opening in commercial crab traps. Our tests on Dungeness crabs
suggest that the entrance to crab traps could be afull inch narrower (i.e., 3 inches by 9 inches
rather than 4 inches by 9 inches) without markedly affecting catch. An opening of 3 inches by
9 inches would also result in the exclusion of virtually all independent sea otters.
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Side-Scanning Sonar M apping Along the Fanny Shoals Area, Northern Part
of the Farallon Islands

Roberto J. Anima' and John L. Chin

Coastal and Marine Geology Program, U.S. Geological Survey MS-999, 345 Middlefield
Road, Menlo Park, CA 94025 USA. Email: ranima@usgs.gov

Side-scanning sonar was used to conduct geologic and habitat mapping of the Fanny Shoals
area, the northern extension of the Farallon Islands. Preliminary results show the complexity of
the outcropping rock and its relationship to the adjacent shelf. What appears to be folded and
offset sedimentary rock with bedding planes, is juxtaposed against a more massive rock
probably the granitic rock of the Farallon Islands. The fine-grained sand to the east of the shoal
shows sand waves as well as coarse-grained texture adjacent to the rock outcrop. Linear
depressions radiate out from the rock areas and traverse the fine sand areas of the shelf. These
depressions are floored by a diverse variety of fine to coarse textures. This 2003 data set when
coupled with submersible dives and underwater video surveys will give information about the
relationship of the substrate to the types of organismsthat live in this environment. The survey
was conducted during the first week of July 2003, and covered approximately 80 sg. km of
Fanny Shoals. Half of the track lines were spaced at 150 meters giving 50 meters of overlap to
allow post-processing for mosaicking. A sonar mosaic of the areawill give a better overall
view of the fine sand contact with the rock environment and the continuity of bottom features.
This work was made possible through cooperative efforts of NOAA- Cordell Bank National
Marine Sanctuary, Gulf of the Farallones National Marine Sanctuary, the USGS, and Moss
Landing Marine Laboratory. The intent of the USGS in 2004 is to undertake side-scan sonar
mapping coupled with underwater camera sled surveys of the “flat areas (low relief)” areas of
the Cordell Bank NMS, and to finish sonar mapping of Fanny Shoals.
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The Romberg Tiburon Center for Environmental Studies: A Center for
Environmental Research, Education and Community Outreach

Alissa Arp
Director, Romberg Tiburon Center

The Romberg Tiburon Center for Environmental Studies (RTC) is the off-campus marine and
estuarine research and teaching facility of San Francisco State University (SFSU) located 30
minutes north of San Francisco on a stunning, historically rich stretch of coastline in Tiburon.
The Center is the only academic research facility situated on San Francisco Bay, one of the
largest and most urbanized estuaries on the west coast of the United States. The Bay serves
as an ideal laboratory for a broad range of environmental studies and educational programs.
Research scientists, SFSU faculty, and students at RTC have contributed significantly to the
body of knowledge of marine and estuarine environments, as well as to the future health of
the Bay’s waters and wetlands. Through the many classes taught on-site, the Bay
Conference Center facilities available for public use, and through community outreach
programs and partnerships with local museums and non-profits, RTC nurtures both an
understanding and a deeper awareness of our local environment.
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Tomales Bay Biodiversity Inventory
Ben Becker’, Daniel George®, Christie Anastasia’, and Gary Knoblock?

'Pacific Coast Science and Learning Center, Point Reyes National Seashore, Point Reyes
Station, CA 94956; ben_becker@nps.gov

’Point Reyes National Seashore Association, Point Reyes National Seashore, Point Reyes
Station, CA 94956

We are beginning the second year of a broad biodiversity research, education and public policy
initiative in Tomales Bay coordinated and conducted by local researchers, educators, students,
and funders. Through targeted biodiversity and habitat data collection and analysis, we seek to
mitigate threats to the bay, restore habitats, create stewards of biodiversity, and improve public
policy on conservation issues. Currently, funded research is conducted and approved through
an RFP process, and all data are being combined into a database that will provide information
on exotic species introductions and spread, as well as locating hotspots of biodiversity in the
bay. To date, most existing species data has been compiled and in 2003 we funded studies of
fishes, algae, invertebrates, and phytoplankton. High school and college students serve as
interns with researchers and data specialists. Key outcomes from this project will include an
invasive species early warning and removal program, identification of critical habitat for
preservation, sustainable use guidelines, and information for science-based public policy
decisions.
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Occurrence of Leatherback Sea Turtles off the Coast of Central California
Scott Benson® Peter Dutton® and Scott Eckert?

'NMFS, Benson@mlml.calstate.edu
2Hubbs-Sea World Research Institute

The leatherback seaturtle (Dermochelys coriacea) is the largest seaturtle, weighing up to
1500 Ibs. Leatherbacks are considered critically endangered due to the demise of once large
populations throughout the Pacific Ocean. Past and current threats include intentional
harvesting of eggs and adults, and incidental bycatch in fisheries throughout the Pacific Ocean.
The leatherback turtle has the most extensive range of any living reptile, performing long
migrations between low latitude nesting areas and high latitude foraging grounds, where they
consume large quantities of gelatinous prey, such as jellyfish. Two metapopulations exist in
the Pacific; a Mexico/Central America nesting population that migrates to foraging grounds
offshore of South America, and a western Pacific nesting population that migrates to foraging
grounds offshore of North America. The average time to complete afull migrationis
approximately three years. L eatherbacks are the most commonly seen sea turtle off central
Cdlifornia, aregion that is strongly influenced by coastal upwelling during early summer. The
frequency, duration, and relaxation of upwelling-favorable winds can influence food web
development in this region, including the occurrence and concentration of |eatherback prey,
such as scyphomedusae. Greatest |eatherback densities are found offshore of Pt. Reyes, Half
Moon Bay, and Monterey Bay. We hypothesize that |eatherback turtle abundance is linked to
the hydrographic retention of zooplankton and subsequent concentration of scyphomedusan
prey in these coastal areas during relaxation of upwelling-favorable winds. Current research
involves aerial surveys to assess |leatherback abundance and distribution off California, and the
attachment of satellite tagsto individuals captured off central California, and at nesting
beaches in Mexico, Central America, and the western Pacific to document migration pathways
and diving behavior.
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What Can We Learn About Monterey Bay and Beyond, from an 82-Year
Record of Sea Surface Temperature From Pacific Grove?

Larry Breaker
Moss Landing Marine Labs, Moss Landing, California

Daily observations of sea surface temperature (SST) have been acquired at the southern end of
Monterey Bay in Pacific Grove, California since 1919. It is one of the longest oceanographic
records off the west coast of North America. The record is examined to determine the major
sources of variability in Monterey Bay and beyond, on time scales from seasonal to
interdecadal. Various methods of spectral analysis including bispectral analysis and singular
spectrum analysis are employed to extract information on the various atmospheric and oceanic
processes that contribute to the variability in SST at Pacific Grove. On seasonal time scales,
the expected times of seasonal changes are estimated, as well as the impact of intraseasonal
oscillations in Monterey Bay. The annual cycle of SST in Monterey Bay is highly asymmetric
with seasonal warming occurring during the spring and summer, and cooling in the fall. This
asymmetry is primarily due to the influence cold upwelled waters that are advected into the
bay during the spring and summer, an observation supported by results from a simple model
that combines both local heating and thermal advection. The asymmetry of the annual cycle
also contributes to nonlinearity that is responsible for generating a strong semiannual
component through nonlinear interaction with the annual cycle. Interannual variability is
dominated by EI Nino warming events. The results indicate that SST at Pacific Grove is a
sensitive indicator of EI Nino warming off the central California coast. The primary source of
interdecadal variability is the Pacific Decadal Oscillation (PDO) which also is clearly revealed
in the record at Pacific Grove. Finally, linear trends were estimated for the entire record (82
years), and for the 72-year period from 1930 to 2001. Although the estimated trend for the last
72 years is not statistically significant, it is in close agreement with the long-term trend for the
Intergovernmental Panel on Climate Change (IPCC) record of global surface temperature that
spans a period of 136 years. Finally, at seasonal and annual time scales the results of this study
are essentially limited to Monterey Bay, whereas at interannual time scales and longer, SST at
Pacific Grove reflects variability that is basin—wide, and perhaps global, in scale.
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Linking Indicators of Stress with Reproductive Impairment of Crabs in
West Coast Wetlands

Alison Briden, Elise Fairbairn, Sheila Walsh, Tammie Visintainer, Linda R. Judah, Sara
Spilseth, Gary N. Cherr?, and Steven G. Morgan2

University of California Davis-Bodega Marine Laboratory, Bodega Bay, California 94923;
ambriden@ucdavis.edu

1Departments of Environmental Toxicology and Nutrition

2Department of Environmental Science and Policy, University of California, Davis, California
95616

Indicators of stress were linked to reproductive impairment of the lined shore crab,
Pachygrapsus crassipes, in wetlands on the coast of northern California during the summer of
2003. Egg-bearing females were collected and caged at a highly contaminated study site
(Stege Marsh, San Francisco Bay) and a less contaminated reference site (Toms Point,
Tomales Bay). The diets of crabs were supplemented with local prey and crabs were
transported to the laboratory just before embryos hatched. Previous studies on adult crabs from
Stege Marsh and Toms Point showed P450 enzymes in hepatopancreas (indicator of organic
contaminant exposure) and DNA damage in blood cells of crabs (indicator of expoure to
genotoxic stress) from Stege Marsh were high. In the reproductive crabs, embryos weighed
less, developmental abnormalities tended to be greater, and hatching success tended to be
reduced at the contaminated site. Abnormalities occurred primarily on the outer layer of the
brood that came in contact with contaminated sediment and were easily observed in the field
using a pocket microscope. Moreover, the positive relationship between reproductive output
and female body size was absent at Stege Marsh, indicating that fewer embryos were
produced, or more of them were lost at this site as compared to Toms Point. Reproductive
impairment due to contaminants in crabs appears to be a simple indicator that can be used in
an initial assessment of marsh condition. Since marsh crabs exist on the East and Gulf coasts,
they would make excellent model organisms for monitoring the ultimate measure of fitness:
reproduction.
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Comparing Effects of Native and Introduced Cordgrass (Spartina spp.) on
Tidal Marsh Invertebrates

Elizabeth D. Brusati and Edwin D. Grosholz

Dept. of Environmental Science and Policy, University of California- Davis, 1 Shields Ave.,
Davis, CA 95616. edbrusati @ucdavis.edu

Marshes within the Gulf of the Farallones NM S contain native Pacific cordgrass (Spartina
foliosa, 1m tall) and an introduced cordgrass (nearly 2m tall) that is a hybrid between S,
foliosa and a closely-related species (S alterniflora) from the Atlantic coast. Hybrid cordgrass,
confined mostly to San Francisco Bay, is an invasive species that covers mudflats needed by
wintering waterbirds and displaces native cordgrass. Its rapid spread and the potential for it to
invade Point Reyes National Seashore and other outer coast marshes worries biol ogists who
fear it will cause severe impacts to estuaries, including reducing habitat for wintering
shorebirds. One major component of the fauna of these marshes are the invertebrates living
within the sediment. However, little is known about invertebrate communities associated with
either native or introduced cordgrassin California.

We collected intertidal invertebatesin 6 marshes with S. foliosa and 2 marshes with
hybrid Spartina (Spartina alterniflora x S. foliosa) in San Francisco Bay (San Lorenzo and
Alameda), Marin County (China Camp, Bolinas Lagoon, Tomales Bay, Drakes Estero), and
Bodega Bay between 2001-2003. Densities of invertebrates within native cordgrass were
significantly greater (p<0.05) than in adjacent mudflatsin silt/clay areas, but sandy sites had
higher densitiesin mudflats. This contrasts with hybrid Spartina marshes where vegetation
contains lower densities relative to adjacent mudflats. Winter densities exceeded summer
densities at most sites. Small worms (enchytraeid and tubificid oligochaetes, spionid
polychaetes) and crustaceans (Corophiid amphipods) dominated the fauna. Differencesin
sediment (organic content, bulk density, salinity) may explain some of the variation between
marshes. Vegetation and light measurements showed that hybrid Spartina greatly reduces light
levels compared to native Spartina.

These findings indicate that serious changes will occur to the marsh ecosystem if S.
alterniflora colonizes outer coast marshes. Hybrid Spartina changes both marsh structure and
infaunal community composition. Small clones of S. alterniflora have already been found at
several Marin County sites. Managers need to act quickly to contain and control further
invasion of S. alterniflora and prevent drastic alteration of this critical habitat.
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Predator Diversity and Trophic Cascades in Kelp Bed Ecosystems

Jarrett Byrnes, Jay Stachowicz, Suzanne Olyarnik, Carol Thornber, Randall Hughues, Kristin
Hultgren

Center for Population Biology, UC Davis

Predators eat herbivores and release plants from consumption, resulting in a green world. It's a
hypothesis that has generated more than its fair share of controversy. While a number of these
so called trophic cascades have been investigated, the generality of this phenomenon is often
contested. Empiricists have long relied on a single species creating a dramatic change in
community composition. Most ecological communities are composed of a tangled web of
weakly interacting species. In these situations, the role of a single predator may be negligible,
as it may either be a weak interactor within the system or the herbivory by non-target species
may compensate for the loss of the effects of its target prey. Instead, the presence of multiple
predator species may be what regulates the amount of top-down control in the system.
Drawing from techniques in the biodiversity-ecosystem function literature, we assembled
mesocosm communities of herbivores and predators found in and around Macrosystis pyrifera
beds in the GFNMS. Tanks contained 0, 1, or 3 predator species with the number of predators
held constant. Change in kelp biomass was measured and regressed against predator diversity.
Communities with higher predator diversity exhibited significantly more kelp growth than
single predator tanks. Kelp growth exceeded predictions from additive combinations of
predators in monoculture. The mechanism behind this overyielding remains unclear, but our
results suggest complementary behavioral responses to different predators from herbivores.
For example, while Cancer productus may reduce foraging rates of the kelp crab, Pugettia
producta, their presence may not effect urchins. The presence of sun stars, Pycnopodia
helianthoides, may affect the foraging rate of urchins, but not kelp crabs. In a tank containing
both predators, then both herbivores would then reduce their foraging rates. This not only
illustrates the importance of predator diversity to community dynamics, but also importance of
community change caused by a combination of behavioral interactions and population
regulation through direct mortality rather than population regulation alone.
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Abundance, Trends, Population Structureand M ovements of Humpback Off
Californiaand in the North Pacific

John Calambokidis!, Todd Chandler?, Kristin Rasmussen?, Lisa Schlender?, Gretchen H.
Steiger*

'Cascadia Research Collective, 218 W 4th Ave., Olympia, WA 98501

We have conducted photographic identification of humpback in the Gulf of the Farallones and
elsewhere along the US West coast since 1986. Primary objectives of thiswork have included
examining the abundance and trends, movement and migration patterns, and reproduction and
mortality rates. Although photographic identification was the primary method used, we also
collected skin and fecal samples, made behavioral observations, and measured sizes of whales.
Dedicated surveys have been primarily conducted using Cascadia s three 5-6 m RHIBs and on
occasion other boats. Collaborating researchers and work from opportunistic platforms
provided additional effort and identification photographs especially in Monterey Bay.

From 1986 through 2002 (analysis of 2003 still underway), 1,437 humpback whales
have been identified along the west coast with 798 of these having been seen in the Gulf of the
Farallones at some point in time. Mark-recapture estimates indicate humpback whale
abundance has increased from just over 500 to close to 1,000 animals off Californiafrom the
early 1990s to 1998, Between 1998 and 1999 there was a decrease in humpback whale
abundance of close to 30%, possibly as aresult of the 1998 El Nino.

Examination of interchange rates using photographically identified whales have
revealed humpback whales along the west coast represent a distinct feeding area with little or
no interchange with whales feeding off British Columbia and Alaska. There was frequent
interchange however within the boundaries of this feeding area extending from southern
Cdliforniato near the Washington/British Columbia border. The primary migratory
destinations for these humpback whales is the mainland coast of Mexico and Central America.
Migrations of well over 100 whales have been documented. Recent research we have
conducted reveal s that the mainland coast of Central Americais amore important wintering
area than previously thought and is used aimost exclusively in winter months by animals
coming from the California feeding area.

Cascadia Research is also helping to coordinate an international collaborative research
effort on humpback whales in the North Pacific (called SPLASH) which began in 2004 and
will provide information on the overall abundance, trends, and population structure of
humpback whales in the entire North Pacific. This project is currently funded by National
Marine Fisheries Service, the National Marine Sanctuary Program, the National Fish and
Wildlife Foundation, and the Marine Mammal Commission with additional support expected
from other countries and sources. Photographic identification in GFNMS and along the west
coast will be part of thislarger effort.
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Population Status and Underwater Behavior of Blue Whales Deter mined
Through Photo-1D and Suction-Cup Attached Tags

John Calambokidis', John Francis®, Mehdi Bakhtiari?, Greg Marshall?, Mark McDonald?, Bill
Burgess®, Erin Oleson®, and John Hildebrand®.

'Cascadia Research Collective, 218 W 4th Ave., Olympia, WA 98501
*National Geographic Society, *Whale Acoustics, “Greeneridge Sciences, °Scripps I nstitution
of Oceanography

We have been conducting photographic identification of blue whales in the Gulf of the
Farallones and elsewhere in the eastern North Pacific since 1986 and have also monitored the
underwater behavior of blue whales with suction-cup attached tags since 1999. This ongoing
research has provided new information on the abundance, movements and feeding and vocal
behavior of blue whale.

Through 2002, 1,495 individuals have been photographically identified with 442 seen
in the Gulf of the Farallones. Estimated blue whale abundance from mark-recapture has been
just over 2,000 with no indication of an increase in the 1990s. These estimates agree with
those from line-transect surveys conducted by Southwest Fisheries Science Center. These
indicate the California coast including the GFNM S represents an important feeding areain the
North Pacific. Photographic matches of blue whale have shown that whales identified of f
California have been seen as far north as the Queen Charlotte Islands and as far south as the
Costa Rica Dome off Central America.

We have deployed three types of instrument packages on blue whales designed to
monitor underwater behavior and vocalizations: 1) National Geographic’s “Crittercam”, which
included Hi-8 video camera, hydrophone for recording vocalizations, and pressure sensor to
record water depth, 2) Bill Burgess' Bioacoustic Probe that recorded high quality digital
acoustic recording, pressure sensor, and, more recently, accelerometers to measure tilt and roll,
and 3) WHOI’ s dTag which provided acoustics, depth, tilt and roll, and bearing. We deployed
tags using a pole from a’5.3m RHIB and monitored the surface behavior and movements of
whales. Sex and sighting histories of tagged whales were determined from skin samples and
individual identification. Deployments were made at multiple locations including the Gulf of
the Farallones, Monterey Bay, the Southern California Bight and the Sea of Cortez, Mexico.
Tagging in Monterey Bay in 2003 included collaborative research with UCSC and Moss
Landing Marine Lab to provide detailed hydroacoustic monitoring of prey fieldsin and around
the whales.

Insightsinto feeding behavior included: 1) blue whales conduct multiple upward
lungesinto prey fields, sometimes inverting, 2) blue whales dive deeper (300 m) than had
previously been reported, 3) there are clear regional and diel patterns in diving behavior, 4)
blue whale pairs do not appear to be cooperatively feeding. Visual, acoustic and tag data, along
with gender and sightings histories, provided new insights into the frequency and behavioral
context of calling, including: 1) only asmall proportion of blue whales are actively producing
long patterned calls especially when feeding, 2) most if not al whales that produced long calls
were males, 3) even though regular callers dominated the acoustic record, irregular callers may
be more common, 4) calls are produced at afairly consistent shallow water depth.
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The Partnership for Interdisciplinary Studies of Coastal Oceans
Mark Carr and Peter Raimondi
Department of Ecology and Evolutionary Biology, University of California, Santa Cruz

Conservation efforts in nearshore marine ecosystems, including the management of fisheries
and design of marine reserves, are crucially dependent on understanding the factors that affect
the abundance of marine species. In response to the urgency of marine conservation issues and
the scale of marine processes, the Partnership for Interdisciplinary Studies of Coastal Oceans
(P1SCO) was created and funded by a grant from the David and Lucile Packard Foundation
with the goal of providing a new model for solving environmental problems faced in coastal
waters.

What is PISCO?

Launched in 1999, PISCO has undertaken an integrated, collaborative research approach to
understand the critical elements of coastal marine ecosystems. PISCO operates as a consortium
of individual researchers and staff people at four universities along the west coast—Oregon
State University, UC Santa Cruz, Stanford University, and UC Santa Barbara. In conducting
our research, PISCO focuses on a large-scale system—the California Current—that spans the
west coast of the United States and includes a biologically complex and diverse community of
rocky-shore and kelp-forest communities. It is the intention of founders of PISCO to conduct
core biological and physical monitoring of the nearshore portion of the California Current
ecosystem over a multi-decadal time period. In addition to the core monitoring and scientific
research to understand identified biological processes in this coastal ecosystem, PISCO is
dedicated to promoting interdisciplinary training of university students as well as policy-
related outreach to the interested public.

The PISCO Approach

Most marine organisms have a bipartite life cycle involving both a pelagic egg and larval stage
and a benthic (reef-associated) juvenile and adult stage. The pelagic larval stage is capable of
dispersing great distances in the currents, linking populations and communities along the
coast. Therefore, to fully understand the ecology of these species, we need to consider both
coastal oceanographic processes and reef community dynamics.

The Nearshore Oceanographic Research Program

A range of water conditions, due to prevailing currents, upwelling, EI Nifio, and La Nifia
events, affect west coast shores. PISCO has established a series of study sites distributed along
the west coast to encompass this range of oceanographic conditions. At each site researchers
collect various oceanographic, rocky-shore, and kelp-forest data using a wide array of
methods. With the addition of three new oceanography Pls in 2004, PISCO plans to greatly
expand and integrate the existing research plan over the coming years.

The Rocky Shores Research Program

Intertidal sites are the focus of both monitoring and experimental programs. All together,
PISCO is actively studying over 100 sites from Alaska to Baja, Mexico. We carry out
community surveys annually. In addition, we measure key population and community
parameters such as recruitment, growth, and predation rates throughout the year. The
geographic extent of the intertidal program, combined with nearshore oceanographic data,
provides an unparalleled opportunity to generate general models of community organization.
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The Kelp Forest Research Program

Over the past several years, the subtidal monitoring program has grown from 8 to 32 sites in
central and southern California. We conduct annual community surveys at each of these sites
measuring densities of the major macroalgae, macroinvertebrtes, and fishes. The sites are
distributed among the various oceanographic regions as well as inside and outside existing
marine reserves. Fish recruitment collectors (SMURFs) are deployed at several sites to
examine temporal and spatial variation in the delivery of recruiting reef fishes.

The Training Program

PISCO provides hands-on training in ecological methods and interdisciplinary approaches to a
range of students from high school interns, undergraduates, graduate students, and post-
doctoral researchers. In addition, PISCO sponsors a course out of Hopkins Marine Station that
trains students in biomechanical, molecular and physiological ecology. In coming years,
PISCO plans to launch two new cross-consortium courses in 1) physical-biological coupling in
the nearshore ocean, and 2) marine conservation and policy.

The Policy and Outreach Program

The overarching goal of the PISCO Policy and Outreach program is to share our scientific
understanding of the California Current ecosystem with a diverse audience to inform ocean
policy, management, and conservation. We cultivate partnerships with parties including other
researchers, policy makers, resource managers, resources users, educators, and the interested
public. These partnerships are created through two-directional communication. PISCO listens
to understand the perceptions and information needs of policymakers, resource managers and
stakeholder groups. We then respond with scientific information that enhances their
understanding of the science relevant to questions at hand and informs their decision-making.
PISCO also provides information and training for our scientists to expand their understanding
of current issues in marine policy and management and to develop their communication skill
set.

The Future of PISCO

After 5 years in operation, PISCO has been able to achieve many of the goals it set out to: 1)
we have developed an integrated consortium of ecologists, oceanographers, geneticists, policy
staff and others; 2) we have established hundreds of research sites throughout the nearshore
region of the California Current ecosystem; 3) we have successfully trained dozens of young
scientists in working collaboratively and interdisciplinary within a complex coastal ecosystem;
4) we have built a solid foundation of partners and informed important policy processes
through our policy and outreach program. As PISCO moves into its sixth year, funded on a
one-year extension from the Packard Foundation, we are planning for our future in hopes that
our aim to continue PISCO over multiple decades will come to fruition.

For more information on PISCO, please visit our website: www.piscoweb.org.
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Current Issues Facing Our Sanctuaries: The Science and Politics of Sound
Stewardship of Marine Ecosystems

Richard Charter
Marine Conservation Advocate, Environmental Defense

America's coastal waters are the focus of a new level of public attention, with almost daily
news stories now appearing about declines in marine life, dangerous levels of mercury in some
seafood, damaging cruise ship discharges, adverse impacts of commercial aquaculture, and the
dangers associated with planned new industrial activities offshore. The prestigious Pew
Oceans Commission released a report during the fall of 2003 proposing several innovative
changes to ocean management, and the Presidential Commission on Ocean Policy, or USCOP,
is expected to issue its own report to the Bush Administration during February of 2004. In the
midst of the growing national dialog over the need for improved ocean policy, the Sanctuary
Advisory Councils for the Gulf of the Farallones, Cordell Bank, and Monterey Bay National
Marine Sanctuaries have each submitted a draft "Management Plan Update" for public review.
Public hearings on these proposed Management Plan Updates are anticipated during 2004,
whereupon NOAA's Washington managers will make a final determination which of these
Council recommendations to adopt to ensure better management of our Sanctuaries. 2004
will, therefore, likely be a watershed year for the future of each of our California sites.

The National Marine Sanctuaries are viewed as America's crown jewels of the marine
environment, but the protection of our Sanctuaries is far from comprehensive, and other
environmentally-sensitive U.S. coastal waters face a range of new threats as well. In the
House of Representatives, the Committee on Resources has drafted legislative language which
proposes to discontinue the 23-year Outer Continental Shelf (OCS) moratorium and reverse
the similar "Presidential OCS Leasing Deferrals™ which presently protect the U.S. West Coast,
the entire East Coast, and portions of Southeast Florida from new offshore oil and gas
activities. Should such a legislative provision be adopted by Congress and signed into law by
the President, offshore drilling rigs could sprout up along the boundaries of all of our
California Sanctuaries. The 2003 Energy bill originally proposed to allow high-intensity
seismic survey vessels to set off loud underwater explosions (which can be heard for up to
200-miles underwater) right up to the borders of our Sanctuaries, until this provision was
removed by the Congress and the Energy bill eventually was rejected by the Senate. There are
indications that the House Resources Committee will, this year try to pre-empt the
implementation of future fully-protected marine reserves by codifying into law the so-called
"Freedom to Fish Act". The misnamed Freedom to Fish Act would place an unreasonably
high burden of proof on agencies wishing to protect critical ocean habitat from extractive
activities for the purpose of restoration of threatened marine species. The House Resources
Committee also reportedly plans to launch a reauthorization of the National Marine
Sanctuaries Act during the 2004 congressional session, a legislative project that will have
major implications for our own Sanctuaries over the long term.

Many new kinds of industrial projects now confront our ocean managers. On the U.S.
East Coast, a proliferation of offshore wind energy projects have been proposed from
Nantucket Island to New Jersey, and here on the coast of Washington State a wave energy
prototype is being evaluated by the Olympic Coast National Marine Sanctuary. Liquefied
Natural Gas (LNG) terminals and regasification plants are being proposed in Eureka, Ventura,
Long Beach, California, and along the coast of Baja California. The final research report on

GFNMS—Changing Peoples Actions to Improve Our Marine Environment



Research Within the Gulf of the Farallones  February 11, 2004

the long-term impacts of the 1989 Exxon-Valdez oil spill has recently been released, revealing
that toxic petroleum contamination still entrained in Alaska's estuarine sediments and rocky
cobblestone beaches even now continues to pollute the ecosystem of Prince William Sound.
Toxic polycyclic aromatic hydrocarbons (PAH's) - at even very minute concentrations of one
part per billion - have been demonstrated to cause life-cycle mutagenic damage to the eggs of
Pink salmon in the spill-impacted zone, resulting in smaller salmon returning to the ocean and
a diminished survival rate at sea for this key species. Related scientific evidence that some
components of spilled oil actually become more toxic, not less toxic, as a result of natural
weathering are causing researchers to design a 100-year monitoring program for spill-impacted
portions of Alaska's coastline. We will explore the implications of these dramatic findings
from the Exxon-Valdez incident, and of looming federal legislation, in relation to our own
pending stewardship decisions about the marine environment here on the California coast.
Offshore oil and gas tracts with a high degree of development interest to the petroleum
industry are located immediately adjacent to the present boundaries of all three Central
California Marine Sanctuaries, so potential boundary expansion should be part of the
Management Plan Update process currently being conducted. In addition, right here in
California, severe budgetary shortfalls at the Department of Fish and Game will result in the
untimely curtailment of the implementation of the state's landmark Marine Life Protection Act
(MLPA), through which local activists have had the opportunity to nominate and pursue
designation of regional marine reserve networks in our state waters.

All of these regional and nationwide factors add up to the inescapable conclusion that
local researchers and volunteer ocean activists will need to increasingly shoulder responsibility
for the protection and restoration of our own marine environment and its resident species, both
inside and outside of our Sanctuaries.
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Sex, Status and Sand: California Academy of Sciences Teen Interns
Examine Trends of the Pacific Mole Crab (Emerita analoga) at Ocean
Beach, San Francisco

Jennifer Chu, Ashley Conrad-Saydah, Francisco Alfaro, Sam Cohen, Brandon Kwan-Leong,
Dylan Masters, and Rachael Tom

California Academy of Sciences, Golden Gate Park, San Francisco, CA 94118

ABSTRACT- Student interns from the California Academy of Sciences’ Careers in Sciences
program monitored the Pacific mole crab (Emerita analoga) or sand crabs in collaboration
with the Farallones Marine Sanctuary Association. These small crustaceans live in the swash
zone of the sandy beach habitat. Sand crabs are important in the food web and therefore their
status can help indicate the health of the larger environment. The interns are helping the Gulf
of the Farallones National Marine Sanctuary by monitoring the abundance and distribution of
sand crabs at Ocean Beach in San Francisco, California. Students set up transects
perpendicular to the shoreline, collect 10 samples along the transect, measure the carapace
length and determine the sex of each crab and check for the presence of eggs. Students
monitored June through September, 2003 Trends examined included differences in the gender
ratio, size frequency and distribution along the beach. Students also compared their data to
other student data taken from other sites in San Francisco and Marin counties during 2001-
2003 from the online database at http://www.sandcrab.org. Using comparisons, interns were
able to better understand the processes and significance of studying marine species.
Implementation of the project was invaluable in aiding the interns in their understanding of the
natural sciences and the role of monitoring habitats in environmental health.
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The CSU Center for Integrative Coastal Observation, Research and
Education (CI-CORE)

Kenneth Coale!, Toby Garfield and the individual institution CI-CORE investigators

'Moss Landing Marine Laboratories
2San Francisco State University

The CSU Center for Integrative Coastal Observation, Research and Education (CI-CORE)
(http://www.mlml.calstate.edu/cicore/) is a distributed coastal observatory dedicated to applied
coastal research and monitoring in the nearshore (<100 m water depth) environment along the
entire 1200 miles of California coastline. The observatory specializes in three technologies:
high resolution in situ temporal time series at all participating CSU coastal campuses and two
high resolution spatial observatories, high resolution hyperspectral imaging from aircraft-
flown sensors and high resolution seafloor habitat mapping. This presentation will focus on
our progress to date in all three technology foci as well as the organizational structure and
outreach efforts. Our two hyperspectral data collects in the Monterey Bay National Marine
Sanctuary are proving the utility of hyperspectral imagery for routine analyses of, among other
monitoring, time-dependent change analysis of shorelines, water quality, harmful algal bloom
(HAB) distribution, seagrass and kelp distributions, and shallow water benthic habitats. The
seafloor habitat mapping has focused on developing the data necessary to implement a
successful marine environment GIS tool for research and regulatory needs. The in situ
monitoring implements recommended core measurements by Ocean Observing Systems and
Ocean.US, supports site-specific local observations, and provides a framework for the fusion
of the three technologies. All of the data and derived products are served to the public through
our web sites.
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An Initial View of the Global Stock Structure of Blue Whales (Balaenoptera
musculus) Based on Nuclear Genetic Variation

Carole Conway"; Lyons, Leslie?; Sears, Richard®; Calambokidis, John*; Kanda, Naohisa®;
May, Bernie!

(1) Genomic Variation Laboratory, Department of Animal Science, University of California,
Davis, CA, USA, 95616, caconway@ucdavis.edu

(2) School of Veterinary Medicine, University of California, Davis, CA, USA

(3) Mingan Island Cetacean Study, Inc., St. Lambert, Quebec, Canada

(4) Cascadia Research Collective, Olympia, WA, USA

(5) The Institute of Cetacean Research, Tokyo, Japan

We investigated the population structure of the endangered blue whale on a global scale to
delineate biological stocks for conservation management. A total of 204 individuals from 14
locations were surveyed for variation using five nuclear markers from the following genes:
alpha-L-iduronidase, polymerase beta, acetylcholine receptor, actin, and a gene in the PIM-1
family. Individuals were genotyped using single-stranded conformational polymorphism
analyses coupled with direct sequencing of allele variants. A preliminary analysis of allele
frequency distribution patterns was used to form five groups for a hierarchical AMOVA
analysis: the eastern north and tropical Pacific (EN&TP), containing samples from California,
including the Gulf of the Farallones and the Channel Islands (N=41), western Mexico (N=21),
Costa Rica (N=14), and Ecuador (N=9); the eastern south Pacific (ESP), Chile (N=16); the
western north Atlantic (WNA), primarily eastern Canada (N=38); the Indian Ocean (IND),
containing southern Australia (N=8), western Australia (N=15), and Madagascar (N=6); and
the Southern Ocean (SO), containing regions designated by the International Whaling
Commission as Antarctic Area | (N=1), Area Il (N=8), Area Ill (N=4), Area IV (N=13), and
Area V (N=10). The AMOVA analysis over all loci indicated that approximately 9% of the
variance was attributable to differences among groups and no variance was attributable to
differences among locations within groups. We found that all groups were significantly
different from one another in pairwise comparisons, except that the ESP was not significantly
different from the EN&TP or the IND. Pairwise comparisons and factorial correspondence
analyses showed little difference among locations in the eastern Pacific, although it is likely
that California and Chile are separate stocks based on seasonal differences in migration and
breeding. The fact that we did not find significant differences between them may be due to
lack of power and/or gene flow. Additional samples as well as analyses of additional loci,
including mitochondrial DNA, may provide further resolution.
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Marine Resource Assessment at the Fitzgerald Marine Reserve: Creating a
Geographic Information System

Aura DeMare

San Francisco State University, Master’s Thesis (in progress)
Advisor: Thomas Niesen, Ph.D.

The rocky intertidal zone of the eastern Pacific Ocean is a dynamic and diverse marine
environment. Both physical and biological processes are extremely influential in shaping the
characteristics of the rocky intertidal, and this environment lends itself to intense exploration
and use by humans (Ricketts et al., 1985). The James V. Fitzgerald Marine Reserve, located at
Moss Beach, California, is a prime example of the diverse rocky intertidal habitat on the
Pacific Coast. It was established in 1969, after years of growing popularity and intensification
of use. Currently, there are concerns that heavy visitor use may be affecting the community
structures found there, and it is necessary to assess the impacts humans may be having on the
Reserve (Brady/LSA, 2002). Studies (Piccone, 2000; Heathcote, 2000) have shown that there
is a need for more system-wide assessments, which take into consideration a variety of factors
(both physical and biological) that may be affecting the health and existence of the animals
known to be found there.

A multidimensional approach and the use of tools that provide a broad range of uses
for the future management of the Reserve are critical. A Geographic Information System
(GIS) can provide useful ways of portraying pertinent information in a spatial format. A
recent study by Sanford et al. (2003) concluded that geographic variation in species
interactions may have an important role in the dynamics of intertidal communities and future
collaboration on a large geographic scale could provide better insight to local ecological
phenomena.

The purpose of this study is to explore the use of GIS as a tool for marine resource
assessment, habitat mapping, and the potential for long-term monitoring in an effort to
establish a database for the Reserve. Using aerial photographs taken at low tide, a basemap
will be created and general features of the reef defined. Subsequent ground truthing and data
collection using a Trimble Geoexplorer 3 will then refine the basemap. Additional features,
such as geologic, watershed, and coastal dynamics, would greatly enhance the database.
Spatial analysis may reveal and/or confirm larger scale patterns and influences that have not
yet been considered in the management of the Reserve.

The potential use of the GIS for studying intertidal communities will be at both the local and
regional scales, opening the doors for more collaborative and dynamic efforts to understand
this complex environment. If established properly and thoroughly, this database can be added
to over time, making it an extremely valuable tool capable of evolving with acquired scientific
knowledge and changing management practices. Users will be able to query, analyze and map
data, share data with others, and make better management decisions.
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Where and Why Does Upwelling Occur? Two Mechanisms Compared
North of Pt. Reyes

Ed Dever, Clive Dorman, and John Largier
Scripps Institution of Oceanography

One of the primary goals of the recent Wind Events and Shelf Transport (WEST)
moored field program was to resolve the spatial variability of wind-driven cross-shelf
transport. While the near-surface cross-shelf transport is forced by local winds via Ekman
transport, the spatial variability of the near-surface transport is less well understood. This
spatial variability can cause divergence that leads to upwelling. Two sources of variability in
the near-surface cross-shelf transport are: cross-shelf variations in along-shelf wind stress and
the shutdown of Ekman transport over the inner-shelf. The shutdown of Ekman transport over
the inner-shelf is caused by the merging of the surface and bottom boundary layers.

We designed the WEST moored array to address these sources of variability. The
WEST moored array had 5 buoys spaced in close proximity off Bodega Bay. In the cross-
shelf direction, one buoy (D040) was placed at the 40 m isobath, the central buoy (D090) was
placed at the 90 m isobath and the offshore buoy (D130) was placed at the 130 m bath. Two
buoys were also placed on the 90 m isobath approximately 10 km north and south of the
central buoy. Each buoy included anemometers, downward-looking Acoustic Doppler Current
Profilers, and temperature sensors sufficient to resolve the surface boundary layer.

We compare the wind-driven Ekman transport with the observed cross-shelf transport
at the central line between May and August 2001. The Ekman transport is calculated from the
wind speed using a bulk formula. The near-surface cross-shelf transport is calculated by
vertically integrating ocean velocity observations within a specified surface mixed layer depth.

Wind variation and the shutdown of Ekman transport are important causes of
divergence in cross-shelf transport between the inner-shelf and mid-shelf. There is a persistent
increase in offshore Ekman transport from the D040 to D130. The regression coefficients of
the D040 and D130 Ekman transports to the D090 Ekman transports are 2.11 and 0.58
respectively. That is, the Ekman transport at the mid-shelf (D090) is more than double that at
the inner-shelf (D040) and about 60% of that at the outer shelf (D130).

The regression coefficient (0.12) between Ekman transport and surface boundary layer
transport at the inner-shelf (D040) site indicates shutdown of Ekman transport adds to cross-
shelf transport divergence. That is, the observed cross-shelf transport is much less than the
Ekman transport. At the mid-shelf site (D090), this regression coefficient increases to 0.56.
Correlation coefficients of surface mixed layer transport with Ekman transport are significant
at both locations (0.46 and 0.81 at the inner- and mid-shelf sites respectively).

At the D130, the correlation between Ekman transport and local surface mixed layer
transport (0.14) is markedly lower than at D090. This is because the coastal boundary
condition begins to weaken at the outer shelf site, and meander of the depth-averaged flow
strongly affects the cross-shelf transport. The cross-shelf divergence caused by the depth-
averaged cross-shelf flow may be at least partially cancelled out by along-shelf flow
divergence, and we have not yet attempted to characterize its contribution to upwelling.
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Racing for Crabs: Management Optionsin California’'s Commercial
Dungeness Crab Fishery

Authors; Christopher M. Dewees', Kristen Sortais’, Matthew J. Krachey?, Steven C. Hackett?,
and David G. Hankin®

! Dept. of Wildlife, Fish and Conservation Biology, Sea Grant Extension Program, University
of California, Davis

2 Dept. of Economics, Humboldt State University

3 Dept. of Fisheries, Humboldt State University

Dungeness crab support a valuable commercial fishery off the Golden Gate and Northern
Cdlifornia, yet in recent decades the fishery has intensified significantly, with most crab landed
during the first six weeks of the six-month season. This study of fishermen’s operating costs
and their opinions of new management measures is intended to support ongoing discussions
and decision-making about policy changes that may affect the economics of the fishery. Our
survey results show that a maority of fishermen have favorable views of only two of twelve
alternative measures (one trap limit for all size vessels and daylight fishing only). However,
opinions of these measures vary between owners of different sized vessels. Experiencesin
other crustacean trap fisheries around the world suggest that simply implementing these two
measures may not significantly decrease total trap numbers fished or slow the race for crab.
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MARINe — The Multi-Agency Rocky Intertidal Network: A Long-Term
Partnership That Works

Mary Elaine Dunaway
Biologist, U.S. Minerals Management Service

MARINe currently provides the direction, funding and oversight of the long term monitoring
of 55 established sites from San Diego to San Luis Obispo, including the offshore islands.
Another 15 sites have adopted the MARINe protocol in the Monterey Bay Sanctuary and we
expect more to follow. MARINe scientists adopted a core protocol to monitor mussels,
barnacles, abalone, algae, surfgrass, owl limpets, anemones, and black abalone so that the data
collected is consistent among scientists and can be readily compared. Additional protocols
have also been identified for other species of interest, even if data for the species are not
collected by every field team. Because of the organization and coordination of MARINe
agencies, university and private organizations, environmental changes can be analyzed over a
broad area in a cohesive manner. One of the more important findings of MARINe was
identifying the initial collapse of the black abalone on the islands and mainland. MARINe
provided the data needed by the State to determine if closure of the fishery was warranted.

MARINe continues to grow. There are currently 23 partners who sponsor and advise
MARINe. They include Federal, State and local agencies, Universities, other research groups
and private firms. This year we completed the design of the MARINe database for the core
protocol data, and with this completed, we expect that other organizations will join in order to
take advantage of the database along the coast. To be a member, a group needs to provide
either in-kind or monetary support, and be willing to share their data with the rest of MARINe.

New ventures include new public and private web pages, educational curriculum and a
renewed interest in stewardship. The web pages allow MARINe members to share their
findings with other researchers and provide the critical link to managers and public. We are
currently adding thumbnails of trends for each species monitored so that one can see the status
of a species along the coast at a glance. The new education curriculum, Tidepool Math, teaches
basic science and math principles through the eyes of a tidepool. The K-8 and High school
curriculum allow students to visualize how the math and science they are learning is used by
biologists to conduct research along their coast.

GFNMS—Changing Peoples Actions to Improve Our Marine Environment



Research Within the Gulf of the Farallones  February 11, 2004

Foraging Ecology and Demography of the California Least Tern (Sterna
antillarum browni) in San Francisco Bay

Meredith L. Elliott}, Benjamin L. Saenz', Ann Zoidis?, and William J. Sydeman*

! PRBO Conservation Science, 4990 Shoreline Highway, Stinson Beach, CA 94970 (contact:
melliott@prbo.org)
2 Tetra Tech, Inc., 180 Howard Street, Suite 250, San Francisco, CA 94105

The northern-most colony of the endangered California Least Tern (Sterna antillarum browni)
resides in Alameda Point (the former Naval Air Station, Alameda), San Francisco Bay,
California. This population of approximately 280 breeding pairs appears stable (growing at
~10% per year since inception in 1976), but the location of the colony places it at risk from
human induced changes in the surrounding urban-industrial marine habitat.

In 2002, we initiated an integrated study of diet and reproductive performance in
relation to prey abundance and distribution in San Francisco Bay. The study was designed to
help evaluate the potential negative effects of dredging operations occurring in the Oakland
Harbor (just north of the Alameda Point colony) on Least tern foraging ecology.

Our objectives are to: 1) observe feeding of fish to chicks at the Alameda Point
breeding colony to determine feeding frequencies; 2) collect prey that are dropped at the
colony to determine what fish are important to Least terns; 3) collect fecal samples to
determine what terns are consuming; 4) conduct near-surface fish sampling during the
breeding season to calculate an index of prey abundance and dispersion; and 5) conduct on-
water observations of Least terns to investigate where terns forage.

Results indicate that slender-bodied fish are of importance to Least terns in San
Francisco Bay. Northern anchovy (Engraulis mordax), jacksmelt (Atherinopsis californiensis),
topsmelt (Atherinops affinis), and Pacific herring (Clupea harengus) were the most abundant
dropped prey specimens collected from the colony in years 2002-2003. Fecal analyses from
2002 samples suggest that northern anchovy and silversides (jacksmelt and topsmelt) are
species terns consume most often. Near-shore sampling in 2002 (using a beach seine and
neuston net) showed high numbers of northern anchovy, silversides and various goby species.
During our off-shore sampling in 2003 (using a purse seine and neuston nets), we caught
anchovy and jacksmelt more frequently than other species, and they were distributed all over
our sampling area, indicating that these small, schooling fish were readily-available to terns
during the breeding season. Observations of foraging Least terns in 2003 illustrate terns
foraged more in the shallow, near-shore areas south and southeast of the Alameda Point
colony. We will continue this study in 2004 and 2005, placing emphasis on how inter-annual
variation in Least tern diet and prey availability effects the population and reproductive
dynamics of these endangered terns.

GFNMS—Changing Peoples Actions to Improve Our Marine Environment



Research within the Gulf of the Farallones  February 11, 2004

Influence of Re-Establishing Tidal circulation on Inlet Geometry, Tidal
Prism and Avian Use in Livermore Marsh, Tomales Bay, California

Katie Etienne’, Lauren Hammack?, Ellen Blustein®and John P. Kelly*

! Cypress Grove Research Center, Audubon Canyon Ranch, P.O. Box 808 Marshall, CA
94940

2L auren Hammack, Fluvial Geomorphologist 500A Bohemian Hwy. Freestone, CA 95472
3Ellen Blustein, 51 Hillside Ave. San Rafael, CA 94901

Wetland characteristics in Livermore Marsh have been influenced by the construction of the
North Pacific Coast Railroad levee (1865 to 1870) and cattle grazing in two small coastal
watersheds (1400 acres). In 1983, Audubon Canyon Ranch constructed four ponds and a
spillway at the north end of the levee to enhance freshwater characteristics in the lower portion
of Livermore Marsh. These activities excluded tidal circulation for 15 years from the 26 acre
wetland located at the Cypress Grove Research Center in Marin County CA. During the EI
Nifio winter of 1998, the combination of high-tides and runoff eroded the railroad levee that
previously separated the marsh from Tomales Bay.

We documented physical changes in the lower marsh, using detailed topographic
surveys of the marsh plain, annual cross-section, top-of-bank and pond surveys to evaluate tide
channel development, and monthly measurements of tidal inlet geometry. We used cumulative
rainfall measurements to identify three seasonal variations in fresh water influence. During
seasonal transitions, we measured the cross-sectional area of the channel inlet during the ebb
of Spring and Neap tides. Measurements represented volumes or cross-sectional areas below 3
ft NGVD29 which corresponds to MHHW (5.4 ft NOS) for Livermore Marsh. Comparison of
median tide measurements before the rainy season indicated a significant decrease in tidal inlet
area although considerable variation occurred throughout the year, depending upon the
combination of tidal and freshwater influence. During the five-year period, tidal prism
increased and ongoing erosion of tide channels increased tide channel length from 230 ft to
770 ft. Correlations between channel inlet geometry, tide channel volume and tidal prism were
compared with mature marsh systems around San Francisco Bay and Tomales Bay. Results
indicated that mature Tomales Bay marshes have smaller inlets than would be predicted by
regression models from San Francisco Bay. These results probably reflect differences in tidal
exposure and the relatively high marsh plain elevations in Tomales Bay due to the levee and
highway which impede sediment transport from the coastal watersheds to the bay. We are
seeking additional data sets from more comparable coastal marshes in an attempt to identify
some principal covariates that may influence the slopes of regression models for each region.

We also monitored vegetation in 1999 and 2003 and conducted eight winter and eight
breeding bird surveys each year (1999 - 2003). The results of the bird surveys have been
compared with data from the freshwater period (1991-1995). During the freshwater period,
Audubon Canyon Ranch identified six Key wetland species including Virginia Rail, Marsh
Wren, Common Yellow-throat, Song Sparrow, Redwing Blackbird and Tricolored Blackbird
that were breeding in the lower portion of Livermore Marsh. Results of the freshwater surveys
have been compared with five years of winter and breeding bird surveys after tidal circulation
was restored in the lower portion of Livermore Marsh. More Virginia Rail territories were
detected during the freshwater period, while Marsh Wrens remained stable year-round and
Song Sparrows reached higher winter and breeding densities during the tidal period. As
predicted, winter richness among other wetland species was higher during the freshwater
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period although Great Egrets and Black Phoebes increased during the recent tidal period.
Fifteen of the 34 selected species held breeding territories during at least one five-year period,
and nine territorial species nested in significantly greater numbers during the freshwater
period. In spite of the expected decline in use by freshwater bird species, the development of a
self-sustaining marsh is expected to support a higher diversity of primary and secondary
producers that drive tidal ecosystems.
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State and Federal Monitoring and Assessment Programs of Interest to
California’s National Marine Sanctuaries - 2004

Russell Fairey

Marine Pollution Studies Lab, Moss Landing Marine Laboratories, 7544 Sandholdt Rd., Moss
Landing, CA 95039.  fairey@mlml.calstate.edu

As a cooperative research effort, the Marine Pollution Studies Laboratory (MPSL) was
initiated as a collaboration between research scientists of Moss Landing Marine Laboratories
(MLML), the California Department of Fish and Game (CDFG), and University of California,
Davis. This collaborative team effort now represents the current state of science in pollution
investigation and has built a reputation for research excellence in a variety of applied sciences.
The primary focus of this collaboration is scientific support for federal, state, and local
agencies in need of applied science expertise over a wide range of scientific disciplines. The
MPSL/MLML team currently employs a permanent staff of six researchers (Russell Fairey-
principal, Cassandra Roberts, Marco Sigala, Mark Pranger, Krista Kamer and Lara Pranger)
and regularly employs a number of graduate students during the field season. Field and
laboratory operations are conducted from the new MLML facility at 7544 Sandholdt Rd. The
following is a brief description of the current major projects administered and conducted by
staff at MPSL/MLML and contracted through San Jose State University Foundation (SJISUF).
Western EMAP Project

This is a five year multi-state effort to assess near-coastal ecosystem health of the West
Coast (Alaska, Washington, Oregon, California, and Hawaii) according to methods and
procedures developed under U.S. Environmental Protection Agency (EPA) Environmental
Monitoring and Assessment Program (EMAP). In California, a four year multi-agency
cooperative study is managed by the Southern California Coastal Water Research Project
(SCCWRP) and includes partners from the State Water Resources Control Board (SWRCB),
the San Francisco Estuary Institute (SFEI), and MPSL (MLML, CDFG and UC Davis). The
first year effort (1999) was dedicated to a probabilistic survey of California coastal bays and
estuaries. The season in 2000 was a cooperative effort with the EPA and National Oceanic and
Atmospheric Administration (NOAA), that focused on a probabilistic survey of 200 stations in
San Francisco Bay. The 2002 season focused on a probabilistic survey of intertidal wetlands
throughout the state, with a special focus in San Francisco Bay wetlands. The 2003 season
focused on a probabilistic survey of offshore California (30-120 meters) and included a focus
on all National Marine Sanctuaries along the west coast. Planning for 2005 is underway with
the focus again on California coastal bays and estuaries for a temporal assessment.
Fish Tissue Monitoring in San Francisco Bay

Based on results from a 1994 Bay Protection and Toxic Cleanup Program (BPTCP)
pilot study of fish tissue contamination, a long term monitoring effort of sport fish from San
Francisco Bay is being conducted. This work is incorporated as a regular component of the
San Francisco Bay Regional Monitoring Program (RMP), which is managed by SFEI.
MPSL/MLML is involved in the study design, sample collection, tissue homogenization, and
trace metal analyses. This work has resulted in the issuance of fish consumption advisories by
the Office of Environmental Health Hazard Assessment, a number of technical reports and
conference presentations, and peer-reviewed journal publications (many available through the
SFEI website @ http://www.sfei.org/). MPSL/MLML contributed extensively to the 1994,
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1997, 2000 and 2003 surveys. Analysis of samples collected for the 2003 is currently
underway with results expected later this year. This survey will be repeated in 2006.
San Francisco Bay Marina Survey

San Francisco Bay Conservation and Development Commission are working
collaboratively on a pilot marina water quality study. The intent is to establish baseline
information regarding pollutants and the resulting condition of marinas through literature
review, data compilation and a field survey of four SF bay marina. Field sampling was
conducted during the summer of 2003 and sample analysis is currently underway. A final
report is expected during the early summer of 2004.
Ballast Water Management Program

Ballast water has been shown to be one of the primary mechanisms for transporting
non-indigenous aquatic organisms into California waters. In October 1999, Assembly Bill 703
became law. The Ballast Water Management Act of 1999 established a program to help
prevent the introduction of non-indigenous organisms through the discharge of ballast waters
into the State’s waters and ports. Recently, the State Lands Commission (SLC) and the
SWRCB received grant funding to conduct applied research to evaluate the feasibility cost of
installing and efficiency of treatment by onboard ballast water treatment technology. In a
collaborative effort with the SLC and SWRCB, MPSL/MLML has been contracted to collect
and analyze ballast water samples from demonstration project vessels in order to help
determine the effectiveness of ballast water treatment system and ballast water exchange
methods under operational conditions. four cruises were recently completed on the passenger
cruise line vessel Sea Princess and two cruises were completed for evaluating the effectiveness
of ballast management systems in container transport vessels (RJ Pfeiffer). This project is a
collaborative effort with Dr. Nicholas Welschmeyer from MLML (phytoplankton expertise)
and Dr. Steve Bollens from San Francisco State University (zooplankton expertise). Results
are currently being reported and should be available within several months.
California Invasive Species Survey

The Ballast Water Management Act of 1999 stipulates that the CDFG conduct
appropriate studies necessary to develop a list of non-indigenous aquatic species occurring in
the marine and estuarine waters of the state. The CDFG’s Office of Spill Prevention and
Response (OSPR) and MPSL/MLML will conduct the field and laboratory studies jointly.
OSPR has identified seven regions of the state, representing the state’s major ports and
estuaries, to conduct both field and literature studies on the presence of non-indigenous aquatic
species. These areas include: the major ports of San Diego, Los Angeles/Long Beach,
Hueneme, Stockton, Sacramento; San Francisco Bay and adjacent waters; Humboldt Bay; and
a number of small harbors along the length of the California coast. The survey is primarily an
investigation of epifaunal communities, but also includes minor investigations of infaunal
communities, plankton communities, and fish communities. This effort includes the
participation of the MLML/Benthic Ecology lab and a number of specialized taxonomists
throughout the state. A full report on the ISS survey can be found on the CDFG web site-
http://www.dfg.ca.gov/ospr/ (second document under 'Information and Services'). Planning is
currently underway for a more extensive 5-year follow-up where sample will be collected
along the length of California’s outer coast and in San Francisco Bay during 2004, 2005 and
2006. A parallel effort will be conducted for the US Fish and Wildlife Service during 2004 in
the freshwat