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Thursday, Nov 9 Friday, Nov 10 Saturday, Nov 11 Sunday, Nov 12
Registration Registration Registration

Sessions 1 & 2 (SALON 1) Sessions 9 & 10 (SALON 1) Sessions 17 & 18
Population biology and ecology I Community ecology I Community ecology III (SALON 1)
Population biology and ecology II Community ecology II Invasive species (SALON 2)

Sessions 3 & 4 (SALON 2) Sessions 11 & 12 (SALON 2) Sessions 19 & 20 
Dispersal and recruitment I Fisheries ecology I Behavioral ecology (Lewis River Room)

Dispersal and recruitment II Fisheries ecology II Reproductive & evolutionary biology
(Bear River Room)

Sessions 5 & 6 (Lewis River Room) Sessions 13 & 14 (Lewis River Room) 

Conservation ecology Intertidal ecology I Have a safe trip home!

Species-habitat associations Intertidal ecology II

Sessions 7 & 8 (Bear River Room) Sessions 15 & 16 (Bear River Room)

Physiological ecology Kingfish recruits: honoring Ralph Larson

Applied ecology Plant/algal biology

WSN Poster session (SALON 3,4) WSN business meeting (Bear River Room)

1730 - 1930 1815 - 1915

WSN Attitude Adjustment Hour Presidential Banquet (tickets required)
(tickets required) Auction for student travel

SALONS 1,2 SALONS 1,2

1930 1930 (banquet) & 2130 (auction)

SYMPOSIUM 2 (SALONS 1,2)            
Understanding the intelligent design 

movement 0800 - 1110                  
followed by Lifetime Achievement award 

and Naturalist of the Year award

Welcome

PLENARY SPEAKER: Peter Kareiva        
SALONS 1,2                            

What has science got to do with it anyway? 
Enhancing the likelihood of conservation 

success  0830 - 0920

Student mixer        
Seattle Aquarium      

2000-2400

Student workshop     
Seattle Aquarium      

1800-2000

Registration  

SYMPOSIUM 1 (SALONS 1,2)             
Conservation science and the status of 

marine habitats                         
0800-1135
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Redmond, Washington 

 
General Information 

 
Registration and Information 
Welcome!  Registration packets will be available at the registration table for those members that 
have pre-registered.  Those that have not pre-registered but wishing to attend the meeting can 
pay for membership and registration.  Banquet tickets and Attitude Adjustment Hour tickets 
will not be available at the meeting because the hotel requires final counts of attendees at 
these events at least 3 days prior to the event.  WSN t-shirts and other paraphenalia must be 
purchased or picked up at the WSN Student Committee table. 
 
Special Event Information 
On Thursday, November 9, there will be a student workshop entitled “Bridging Ecology and 
Deep Sea Research” held at the Seattle Aquarium in conjuction with the Deep Sea Submergence 
Science Committee.  Immediately following will be the student mixer.  On Friday, November 10, 
the WSN poster session will be held from 5:30-7:30 PM in SALONS 3 and 4, and the Attitude 
Adjustment Hour (AAH) will begin at 7:30 PM in SALONS 1 and 2.  The Presidential Banquet 
will be held on Saturday, November 11 at 7:30 PM in SALONS 1 and 2, immediately followed 
by the Auction for the Student Travel Fund at ~ 9:30 PM.  
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www.wsn-online.org 

 
Secretariat 

Todd Anderson 
Matthew Edwards 

Kevin Hovel 
Department of Biology 

San Diego State University 
San Diego, CA 92182 

secretariat@wsn-online.org 
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SPECIAL EVENTS 
 
Thursday, November 9 
 
1800 – 2000  WSN Student Workshop (Seattle Aquarium) 
2000 – 2400  WSN Student Mixer (Seattle Aquarium) 
 
Friday, November 10 
 
1730 – 1930  WSN Poster Session (SALONS 3 and 4) 
1930 – 2230  AAH: Attitude Adjustment Hour (SALONS 1 and 2) 
 
Saturday, November 11 
 
1815 – 1900  WSN Annual Business Meeting (BEAR RIVER ROOM) 
1930 – 2130  WSN Presidential Banquet (SALONS 1 and 2) 
2130 – 2330   WSN Auction (SALONS 1 and 2)  
 

PROGRAM OF EVENTS 
 

* Indicates person presenting 
† Indicates eligibility for Best Student Paper or Best Student Poster Award 
 
 

THURSDAY, NOVEMBER 9, 2006 
 

1600 – 2000 Registration 
 
1800 WSN student workshop: Bridging Ecology and Deep Sea Research (Seattle 

Aquarium) 
 

Speakers to include:  
Deborah Kelly, University of Washington 
Kris Ludwig, University of Washington  
Craig Young, Oregon Institute of Marine Biology, University of Oregon 

 
2000  WSN Student Mixer (Seattle Aquarium)         
  Open to all graduate and undergraduate students; no ticket required.   
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FRIDAY, NOVEMBER 10, 2006 
 
 

STUDENT SYMPOSIUM                SALONS 1, 2 
 

CONSERVATION SCIENCE AND THE STATUS OF MARINE HABITATS  
 
0800 Introduction:  Ben Pister University of California, San Diego 
 
0805 Julie Parrish University of Washington FROM THE ESTUARY TO THE OPEN OCEAN: 

INTERSECTIONS BETWEEN MARINE BIRDS AND PEOPLE 
 
0835 Terri Klinger University of Washington EFFECTIVE VERSUS INEFFECTIVE 

CONSERVATION SCIENCE: AN EXAMPLE FROM ROCKY INTERTIDAL 
HABITATS IN THE SAN JUAN ARCHIPELAGO, WA  

0905 Jennifer Ruesink University of Washington CONSERVATION SCIENCE IN A 
COASTAL ESTUARY - ECOLOGICAL IMPACTS OF SHELLFISH 
AQUACULTURE 

0935 Kathy Boyer San Franciso State University RESTORATION AND CONSERVATION 
OF EELGRASS IN SAN FRANCISCO BAY 

1005 BREAK 
 
1035 Patricia Livingston Alaska Fisheries Science Center THE INTERSECTION OF 

CONSERVATION SCIENCE AND FISHERIES MANAGEMENT 
 
1105 Nancy Knowlton Scripps Institution of Ocenaography, University of California, San 
 Diego BIODIVERSITY AND CONSERVATION OF CORAL REEFS 
 
1135  LUNCH  
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FRIDAY, NOVEMBER 10, 2006 
  
SESSION 1          SALON 1  

POPULATION BIOLOGY AND ECOLOGY I 
 

Chair:  Jenn Caselle University of California, Santa Barbara 
 
1300 † Alter, S. Elizabeth*, and Stephen R. Palumbi Stanford University, Hopkins Marine Station 

UNCOVERING THE HISTORY OF POPULATIONS USING DNA: GRAY WHALES AS A 
CASE STUDY  
 

1315 † (Catton) Button, C.A. Scripps Institution of Oceanography CURRENT STATUS OF A PINK 
ABALONE (HALIOTIS CORRUGATA) POPULATION NEAR SAN DIEGO, CALIFORNIA  
 

1330 † White, J.W.* UC Santa Barbara CORRELATED RECRUITMENT OF MARINE 
ORGANISMS AND THEIR PREDATORS: EMPIRICAL EVIDENCE AND 
METAPOPULATION CONSEQUENCES  
 

1345 Miller, E.G. *1, and D. J. Pondella II2 1MBC Applied Environmental Sciences, 2Vantuna 
Research Group, Occidental College PRELIMINARY OBSERVATIONS ON THE LIFE 
HISTORY OF SALEMA Xenistius californiensis FROM SOUTHERN CALIFORNIA 

 
1400     † Hopper, J.V1*, White, C1, Lorda, J1, Koch, S2, and A.M Kuris1 1 - University of California, Santa 

Barbara 2 - California State University, Fullerton DISTRIBUTION AND ABUNDANCE OF 
PARASITES OF KELLETIA KELLETII, A MARINE WHELK WITH A RECENT RANGE 
EXPANSION 
 

1415 Jensen, P.C.*, Morado, J.F., and V.C. Lowe Alaska Fisheries Science Center, National Marine 
Fisheries Service, Seattle BITTER CRAB SYNDROME: AN EMERGING INFECTIOUS 
DISEASE OF CRUSTACEANS AND ITS POTENTIAL IMPACT ON NORTH PACIFIC 
TANNER (CHIONOECETES BAIRDI) AND SNOW (C. OPILIO) CRAB POPULATIONS 
 

1430 Caselle, J.E.1*, Friedlander, A.M.2, Beets, J.3, Lowe, C.G.4, and Y. Papastamastiou5 1 - 
Marine Science Institute, University of CA Santa Barbara 2 - NOAA/Oceanic Institute, 
Waimanalo, Hawai’i 3 - University of Hawai’i at Hilo 4 - California State University 5 - Hawai’i 
Institute of Marine Biology LIFE ON THE EDGE: ECOLOGY OF BONEFISH AND SHARKS 
AT PALMYRA ATOLL, A PREDATOR-DOMINATED ECOSYSTEM 
 

1445 Moss, M.D. *, and Kushner, D.K. Channel Islands National Park A TEMPORAL ANALYSIS 
OF RHINOGOBIOPS NICHOLSII DENSITIES AND TEMPERATURE AT THE CHANNEL 
ISLANDS  

 
1500     BREAK  
 



 5 
 

 

FRIDAY, NOVEMBER 10, 2006 
SESSION 2                       SALON 1  

POPULATION BIOLOGY AND ECOLOGY II 
 
Chair:    Ted Grosholz University of California, Davis 
 
1530 † Elahi, R.*1,  and P.J. Edmunds2 1 - Department of Biology, 2 - University of Washington. 

Department of Biology, California State University, Northridge CONSEQUENCES OF FISSION 
IN THE CORAL SIDERASTREA SIDEREA: GROWTH RATES OF SMALL COLONIES AND 
CLONAL INPUT TO POPULATION STRUCTURE  

 
1545 McAlary, F. M.1*, and B. May2 1 - Friday Harbor Laboratory, University of Washington 2 - 

Genomic Variation Laboratory, University of California Davis MULTILOCUS ALLOZYME 
GENOTYPES AS A MEASURE OF CLONAL VERSUS SEXUAL REPRODUCTION IN THE 
FISSIPAROUS SEASTAR LINKIA COLUMBIAE  
 

1600 † Arkema, K.K.* University of California, Santa Barbara REGIONAL DIFFERENCES IN 
FLOW REGIME AND PHYTOPLANKTON ABUNDANCE INFLUENCE GROWTH RATES 
OF A KELP FOREST SUSPENSION FEEDER  
 

1615 † Cooper, E.E.*, and A.L. Shanks Oregon Institute of Marine Biology SPATIAL 
VARIABILITY IN AGE STRUCTURE OF POPULATIONS OF TEGULA FUNEBRALIS ON 
THE WEST COAST OF NORTH AMERICA  
 

1630 Hinke, J.T.1*, Salwicka, K2, Trivelpiece, S.G.1, Watters, G.M.3, and W.Z. Trivelpiece1 1 - 
NOAA/SWFSC Antarctic Ecosystem Research Division 2 - Department of Antarctic Biology, 
Polish Academy of Sciences 3 - NOAA/SWFSC Protected Resources Division COMPARISON OF 
LONG-TERM TRENDS IN ABUNDANCE, RECRUITMENT, AND REPRODUCTIVE 
SUCCESS OF FIVE POPULATIONS OF PYGOSCELIS PENGUINS IN THE SOUTH 
SHETLAND ISLANDS, ANTARCTICA  
 

1645 † Samhouri, J.F.* University of California Los Angeles THE RELATIVE IMPORTANCE OF 
DENSITY-DEPENDENT BIRTH AND DEATH RATES IN STABILIZING CORAL REEF 
FISH METAPOPULATIONS  
 

1700 † Fenberg, P.B., and K Roy UC San Diego THE EFFECTS OF SIZE-SELECTIVE 
HARVESTING ON THE POPULATION BIOLOGY OF A SEX CHANGING LIMPET, 
LOTTIA GIGANTEA  
 

1715 † Grupe, B.M.* Oregon Institute of Marine Biology, University of Oregon A TALE OF TWO 
MICROHABITATS: DIFFERENTIAL GROWTH RATES IN THE PURPLE SEA URCHIN 
STRONGYLOCENTROTUS PURPURATUS  
 

1730 † Shelton, A.O.* University of Chicago SKEWED SEX RATIOS, POLLEN LIMITATION, 
AND REPRODUCTIVE FAILURE IN THE SEAGRASS PHYLLOSPADIX  

 
1745 † Green, D.H*, and P.J. Edmunds California State University, Northridge A DECADAL 

SHIFT IN THE RELATIVE ABUNDANCE OF CORALS ON CARIBBEAN REEFS THAT 
FAVORS A WEEDY SPECIES 
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FRIDAY, NOVEMBER 10, 2006 
  
SESSION 3          SALON 2  

DISPERSAL AND RECRUITMENT I 
 

Chair:  Steven Morgan Bodega Marine Lab, University of California, Davis 
 
1300 † Christie, M.R.*, Johnson, D.W., Stallings, C.D., and M.A. Hixon Department of Zoology, 

Oregon State University PATTERNS OF LARVAL RETENTION AND CONNECTIVITY IN A 
CORAL-REEF FISH  
 

1315 † Smart, T.I.*, Emlet, R.B., and C.M. Young Oregon Institute of Marine Biology 
TOLERANCE OF THE EARLY LIFE HISTORY STAGES OF OWENIA FUSIFORMIS TO 
ENVIRONMENTAL CONDITIONS: POSSIBLE LIMITS TO DISPERSAL  
 

1330 † Daly, B.J.* University of Alaska Fairbanks THE EFFECTS OF MACROALGAE ON 
LARVAL CRAB ASSEMBLAGES IN KACHEMAK BAY, ALASKA   
 

1345 Kinlan, B.P.*, Gaines, S.D., and D.A. Siegel University of California, Santa Barbara DO 
OBSERVED SELF-RECRUITMENT RATES REQUIRE SPECIAL BEHAVIORAL AND 
OCEANOGRAPHIC FEATURES?  
 

1400     Morgan, S. G.*, Fisher, J. L., Miller, S. H., McAfee, S. T., and J. L. Largier Bodega Marine 
Laboratory DOES OFFSHORE TRANSPORT OF LARVAE IN UPWELLING REGIONS LEAD TO 
RECRUITMENT-LIMITED POPULATIONS?  
 

1415 Fisher, J.L.*, Morgan, S.G., and S.H. Miller Bodega Marine Laboratory LARVAL EXPORT 
AND RETENTION IN A WELL-MIXED ESTUARY ON THE WEST COAST  
 

1430 † Szoboszlai, A.I. * Moss Landing Marine Laboratories ALGAL RECRUITMENT IN A 
STRESSFUL ENVIRONMENT  
 

1445 Galindo, H.M.1*, Olson, D.B.2, and S.R. Palumbi1 1 - Hopkins Marine Station, Stanford 
University 2 - RSMAS, University of Miami SEASCAPE GENETICS: A COUPLED 
OCEANOGRAPHIC-GENETIC MODEL PREDICTS POPULATION STRUCTURE OF 
CARIBBEAN CORALS  
 

1500     BREAK  
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FRIDAY, NOVEMBER 10, 2006 
 

SESSION 4                       SALON 2  
DISPERSAL AND RECRUITMENT II 

 
Chair:   Graham Forrester University of Rhode Island 
 
1530 Baskett, M.L.1, Weitz, J.S.2, and S.A. Levin2 1 – National Center for Ecological Analysis and 

Synthesis 2 – Ecology and Evolutionary Biology, Princeton University THE EVOLUTION OF 
DISPERSAL IN RESERVE NETWORKS 

 
1545 † Tyburczy, J.A.1*, Ostrander, C.E.2, Pespeni, M.3, and K.B. Schwager4 1 - Oregon State 

University 2 - University of Hawaii at Manoa 3 - Stanford University 4 - University of California, 
Santa Barbara COASTAL OCEANOGRAPHY AND ITS EFFECTS ON OFFSHORE LARVAL 
FLUX AND ONSHORE RECRUITMENT OF BARNACLES OFF OF TERRACE POINT, 
MONTEREY BAY, CALIFORNIA  
 

1600 † Kealey, J.A.1*, Janiak, D.S.2, Koeppel, J.2, and S.F. Craig2 1 - University of California, 
Berkeley 2 - Humboldt State University EFFECTS OF SPECIES RICHNESS, SPECIES 
COMPOSITION, AND AVAILABLE SUBSTRATE ON LARVAL RECRUITMENT INTO 
FOULING COMMUNITIES OF HUMBOLDT BAY, CA 
 

1615 † Miller, S.H.*, and S.G. Morgan University of California, Davis ENDOGENOUS RHYTHMS 
OF VERTICAL MIGRATION BY LARVAE IN AN UPWELLING REGIME  
 

1630 Milonas, L.J.*, and B.L. Bingham Western Washington University THE EFFECT OF LIGHT 
ON FEEDING AND GROWTH OF ECHINOID LARVAE  
 

1645 Laferriere, A.M.*, and A.L. Shanks Oregon Institute of Marine Biology, University of Oregon 
COMPARISON OF PLANKTONIC ASSEMBLAGES OF LANGMUIR CIRCULATION 
CONVERGENCE AND DIVERGENCE ZONES 
 

1700 Rasmuson, L.*1, and S. Morgan2 1-University of Puget Sound, 2- Bodega Marine Lab, 
University of California, Davis DO CALIFORNIA LINE SHORE CRABS, P. CRASSIPES, 
SYNCHRONIZE THE RELEASE OF THEIR LARVAE TO MINIMIZE THE EFFECTS OF 
PREDATION? 

 
1715 Forrester, G. *1, and M. Steele2 1-Dept. of Natural Resources Science, University of Rhode 

Island, 2-Department of Biology, California State University, Northridge LARVAL CORAL 
REEF FISHES SELECT HABITATS FOR SETTLEMENT AT LARGE SPATIAL SCALES, 
BUT NOT AT SMALL SCALES 

 
1730 † Johnson, D.W.* Oregon State University EFFECTS OF CONDITION AND DENSITY ON 

POST-SETTLEMENT SURVIVAL AND GROWTH IN A MARINE FISH  
 

1745 Ruttenberg, B.I.*, Lester, S.E., Gaines, S.D., and B.P. Kinlan University of California, Santa 
Barbara DOES DISPERSAL ABILITY DETERMINE SPECIES’ RANGE SIZES?  
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FRIDAY, NOVEMBER 10, 2006 
  
SESSION 5               LEWIS RIVER ROOM  

CONSERVATION ECOLOGY 
 

Chair:  Tonya Huff Scripps Institution of Oceanography 
 
1300 Huff, T. M.* Scripps Institution of Oceanography QUANTIFICATION OF HUMAN 

VISITATION TO ROCKY INTERTIDAL AREAS THROUGH THE USE OF TIME-LAPSE 
VIDEO  
 

1315 † Logan, CA*, Haupt, AJ, and SR Palumbi Stanford University, Hopkins Marine Station 
WHEN YOU BUY "PACIFIC RED SNAPPER", WHAT ARE YOU GETTING? MOLECULAR 
FORENSICS AND CONSERVATION IMPLICATIONS  
 

1330 Ferdana, Z.A.*, and Beck, M.W. The Nature Conservancy PUMPING BLOOD INTO 
ECOSYSTEM-BASED MANAGEMENT THEORY: A PLANNING APPLICATION USING 
SPATIAL INFORMATION ON MARINE BIODIVERSITY AND FISHERIES  
 

1345 Rogers-Bennett, L.K.1, and B.A. Allen2* 1 - UC Davis; California Dept of Fish & Game, 
Marine Region 2 - University of Califonia, Davis NORTHERN ABALONE AND 
ENGINEERING SPECIES IN THE SAN JUAN ISLANDS: IMPLICATIONS FOR 
RESTORATION 
 

1400     Pinsky, M.L.1*, Springmeyer, D.2, and X. Augerot2 1 - Stanford University 2 - Wild Salmon Center 
FRESHWATER INTEGRITY AND LAND USE AT LARGE SCALES: A CASE STUDY WITH 
PACIFIC SALMON  
 

1415 Lee, S.F.*, R.F. Ambrose and J.C. Callaway University of California, Los Angeles WETLAND 
MITIGATION IN CALIFORNIA: HAS "NO NET LOSS" OF WETLAND ACREAGE BEEN 
ACHIEVED THROUGHOUT 10 YEARS OF POLICY AND REGULATION?  
 

1430 Tran, Chau D.*, Sanderson, Beth L., Macneale, Kate H., and Holly J. Coe Northwest 
Fisheries Science Center, NOAA Fisheries THE QUEST CONTINUES: FURTHER 
EXPLORING NUTRIENT LIMITATION IN ANADRAMOUS IDAHO STREAMS  
 

1445 † Blasius, M.E.*, and G.D. Goodmanlowe California State University Long Beach LEVELS OF 
POLYCHLORINATED BIPHENYLS (PCBS) AND CHLORINATED PESTICIDES IN 
PINNIPEDS OF THE SOUTHERN CALIFORNIA BIGHT  
 

1500     BREAK  
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FRIDAY, NOVEMBER 10, 2006 
 

SESSION 6               LEWIS RIVER ROOM  
SPECIES-HABITAT ASSOCIATIONS 

 
Chair:   Steve Lonhart Monterey Bay National Marine Sanctuary 
 
1530 † Bright, J. L.1*, Tissot, B. N.1, and M. Love2 1 - Washington State University Vancouver, 

Vancouver, Washington 2 - UC Santa Barbara, Santa Barbara, California ABUNDANCE AND 
DISTRIBUTION OF DEEP-SEA CORALS AND OTHER BENTHIC STRUCTURE-
FORMING INVERTEBRATES AND THEIR ASSOCIATION WITH ROCKFISH ON THE 
SANTA CRUZ ISLAND "FOOTPRINT" 
 

1545 Lonhart, S.I.1*, Carr, M.H.1, and P.T. Raimondi2 1 - Monterey Bay National Marine Sanctuary 
2 - University of California Santa Cruz PREDICTING INTERTIDAL AND SUBTIDAL 
COMMUNITIES ALONG THE BIG SUR COASTLINE: THE VALUE OF QUANTITATIVE 
AND QUALITATIVE DATA  
 

1600 † Galst, C.J.*, and T.W. Anderson San Diego State University HABITAT LOSS AND FISH 
ASSEMBLAGES IN SURFGRASS (PHYLLOSPADIX TORREYI) BEDS  
 

1615 Levey, M.* Moss Landing Marine Labs and AOA Geophysics PATTERNS OF DISTRIBUTION 
AND ABUNDANCE OF REEF FISHES AT SELECT LOCATIONS IN THE GULF OF 
CALIFORNIA 

 
1630 † Selgrath, JC1*, Hovel, KA2, and RA Wahle3 1 - Project Seahorse, University of British 

Columbia Fisheries Centre 2 - Biology Department, San Diego State University 3 - Bigelow 
Laboratory for Ocean Sciences HOT LOBSTER DESTINATIONS: AMERICAN LOBSTER 
DISTRIBUTION IN COASTAL NEW ENGLAND 
 

1645 † Jones, E*, and C.S. Thornber University of Rhode Island IMPACTS OF HABITAT-
MODIFYING INVASIVE MACROALGAE ON EPIPHYTE RICHNESS AND DIVERSITY  
 

1700 † Hessing-Lewis, M.L.* Oregon State University EELGRASS ( ZOSTERA MARINA ) 
COMMUNITY DYNAMICS AND OCEANOGRAPHIC COUPLING: INTERANNUAL AND 
SEASONAL MONITORING IN THE PACIFIC NORTHWEST  
 

1715 Finley, R.J.*, Chittaro, P.M., and P.S. Levin Northwest Fisheries Science Center, NOAA 
TOXIC NURSERIES: SETTLEMENT AND RECRUITMENT OF ENGLISH SOLE IN 
URBAN AND RURAL NURSERY HABITATS OF PUGET SOUND  
 

1730 Graiff, K*, Grizzle, R, Abeels, H, and J Greene Jackson Estuarine Laboratory, University of 
New Hampshire OFFSHORE MOLLUSCAN SHELL ACCUMULATIONS: OCEAN RUBBISH 
OR REFUGE?  
 

1745 † Curtis, D.L.*, and I.J. McGaw University of Nevada, Las Vegas; Bamfield Marine Sciences 
Centre MICROHABITAT CONDITIONS OF THE DUNGENESS CRAB, CANCER 
MAGISTER, MEASURED USING DATA STORAGE TAGS  
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FRIDAY, NOVEMBER 10, 2006 
  
SESSION 7                 BEAR RIVER ROOM  

PHYSIOLOGICAL ECOLOGY 
 

Chair:    Michael O’Donnell Marine Science Institute, University of California, Santa Barbara 
 
1300 Morris, E.D*1, Craig, S.F. 1, and R.D. Gates2 1 - Humboldt State University, 2 - Hawaii Institute 

of  Marine Biology VARIATION IN PHOTOSYNTHATE RELEASE FROM SYMBIOTIC 
DINOFLAGELLATES 

 
1315 Mutz, S.J.*, and J.H. Choat James Cook University DEMOGRAPHIC CHARACTERISTICS 

OF ACANTHURUS LINEATUS ON A LONGITUDINAL GRADIENT ACROSS THE INDO-
PACIFIC  
 

1330 † Putnam, H.M.*, and P.J. Edmunds California State University, Northridge DOES 
FREQUENT VARIATION MATTER? PHYSIOLOGICAL RESPONSE OF SCLERACTINIAN 
CORALS TO A HIGHLY VARIABLE THERMAL ENVIRONMENT 
 

1345 O'Donnell, M.J.*, Todgham, A.E., Crombie, T.A., and G.E. Hofmann Marine Science 
Institute, UCSB WHAT’S GOING ON? A SNAPSHOT OF GENE EXPRESSION PATTERNS 
IN MYTILUS ACROSS A BROAD SPAN OF LATITUDE 
 

1400     † Hoaglund, E.A.*, Todgham, A.E., and G.E. Hofmann University of California, Santa Barbara OUT 
IN THE COLD: EVIDENCE FOR ELEVATED PROTEIN DAMAGE IN ANTARCTIC FISHES  
 

1415 † Floyd, E.Y. San Diego State University SHORT-TERM EXPOSURE OF LARVAL 
FATHEAD MINNOWS (PIMEPHALES PROMELAS) TO A PYRETHROID INSECTICIDE: 
IMPLICATIONS FOR GROWTH, BEHAVIOR, AND PREDATION RISK  
 

1430 Donovan, D.A.1*, and H.H. Taylor2 1 - Western Washington University, Bellingham, WA. 2 - 
University of Canterbury, Christchurch, NZ METABOLIC COSTS INCURRED BY THE 
ABALONE HALIOTIS IRIS WHEN EXPOSED TO WAVE FORCES 
 

1445 † Oliver, T.A.*, and S.R. Palumbi Stanford University CORALS AND THEIR SYMBIONTS 
IN THE CENTRAL PACIFIC  
 

1500     BREAK  
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FRIDAY, NOVEMBER 10, 2006 
 

SESSION 8                 BEAR RIVER ROOM      
APPLIED ECOLOGY 

 
Chair:   Paul Chittaro NOAA Fisheries Service, Northwest Fisheries Science Center 
 
1530 † Bianchi, C.1*, Tissot, B.N.1, and M.M. Yoklavich2 1 - Washington State University, 

Vancouver, 2 - NOAA National Marine Fisheries Service ABUNDANCE AND DISTRIBUTION 
OF MEGAFAUNAL INVERTEBRATES IN SUBMARINE CANYONS AND THEIR 
ECOLOGICAL ASSOCIATIONS WITH GROUNDFISH 
 

1545 Tsao, C.-F.*, Morgan, L., and J. Guinotte Marine Conservation Biology Institute STATUS OF 
DEEP-SEA CORALS IN U.S. WATERS  
 

1600 † Freiwald, J* University of California Santa Cruz THE INTERACTION OF HABITAT 
STRUCTURE AND SPECIES CHARACTERISTICS INFLUENCES MOVEMENT 
PATTERNS OF TEMPERATE REEF FISHES  
 

1615 † Ortiz, DM*, and Tissot, BN Washington State University Vancouver EFFECTS OF HABITAT 
AND PREDATOR ABUNDANCE ON RECRUITMENT OF YELLOW TANGS (ZEBRASOMA 
FLAVESCENS) IN HAWAII  
 

1630 Newman, K. E.* San Diego State University EFFECT OF SPECIES RARITY VERSUS 
SAMPLE PREVALENCE ON MODELS OF HABITAT SUITABILITY FOR HERPTILES IN 
SOUTHERN CALIFORNIA  
 

1645 Anthony, K.1, C. Lowe1, L. Bellquist1, T. Mason1, D. Topping2, J. Vaudo3, J. Caselle4. 1Dept. 
of Biol. Sci., Cal. State Univ. Long Beach, USA; 2Dept. of Fisheries and All. Aquaculture, Auburn 
Univ., USA; 3Dept. of Biology, Flor. International. Univ., USA; 4Mar. Sci. Inst., Univ. Cal. Santa 
Barbara, USA. EFFECTIVENESS OF VR ACOUSTIC RECEIVERS IN MONITORING 
MOVEMENTS OF FISHES IN DIFFERENT MARINE HABITATS 

 
1700 Crozier, L. G.*, and R. W. Zabel NWFSC, NOAA-Fisheries PREDICTING THE IMPACTS OF 

CLIMATE CHANGE AT THE POPULATION LEVEL: USING LIFE-CYCLE MODELS TO 
INCORPORATE POPULATION DIFFERENCES AMONG POPULATIONS OF SPRING 
CHINOOK SALMON  
 

1715 Chittaro, P. M.*, Kaplan, I., Keller, A., and Levin Northwest Fisheries Science Center, Seattle, 
WA DIFFERENCES IN SPECIES-AREA RELATIONSHIPS OF FISH ASSEMBLAGES: 
APPLICATIONS FOR ECOSYSTEM-BASED MANAGEMENT  
 

1730 Sagarin, R. D.* Nicholas Institute for Environmental Policy Solutions, Duke University 
NATURAL DEFENSE: DARWINIAN PERSPECTIVES ON SECURITY IN AN UNCERTAIN 
WORLD  
 

1745 Granek, E. F.*1, Compton, J.E.2, and D. Phillips2 1 - Lewis and Clark College 2 - WED, US 
Environmental Protection Agency MANGROVE-DERIVED NUTRIENTS AND CORAL 
REEFS 
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FRIDAY, NOVEMBER 10, 2006 
 
1730    WSN POSTER SESSION            SALONS 3, 4 
 
1930    WSN ATTITUDE ADJUSTMENT HOUR    SALONS 1, 2 
 

The AAH will be held in Salons 1 and 2 of the Redmond Marriott Town Center, where 
you can enjoy food and beverages with your colleagues and see posters in adjacent rooms 
(Salons 3 and 4).  Tickets are required.  Tickets will not be available for purchase at 
the meeting. 
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SATURDAY, NOVEMBER 11, 2006 
 
PRESIDENTIAL SYMPOSIUM          SALONS 1, 2 
 

UNDERSTANDING THE INTELLIGENT DESIGN MOVEMENT 
 
0800    Introduction:  Ralph Larson San Franciso State University 
 
0815 Kevin Padian University of California, Berkeley THE SCIENCE OF THE DOVER 

TRIAL 
 

0845    Peter Ward University of Washington CLAIMS ABOUT WEAKNESSES IN 
EVOLUTIONARY FACT AND THEORY 

 
0915    Keith Miller Kansas State University SCIENCE, THEOLOGY, AND THE 

INTELLIGENT DESIGN MOVEMENT 
 
0945 Barbara Forrest Southeastern Louisiana University POLITICAL STRATEGIES OF 

THE INTELLIGENT DESIGN MOVEMENT 
 
1015  BREAK 
 
1045 PANEL DISCUSSION (25 min) 
________________________________________________________________________  
     
1115 WSN LIFETIME ACHIEVEMENT AWARD (Robert Paine)     
 

 
1125 INTRODUCTION OF THE NATURALIST OF THE YEAR 

 
 
1130    WSN NATURALIST OF THE YEAR (Brian Bingham) 
 
 
1200  LUNCH 
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SATURDAY, NOVEMBER 11, 2006 
  
SESSION 9          SALON 1  

COMMUNITY ECOLOGY I 
 

Chair:    Stuart Sandin Scripps Institution of Oceanography 
 
1300 † Novak, M.*, and J.T. Wootton University of Chicago  ESTIMATING THE PER CAPITA 

STRENGTH OF SPECIES INTERACTIONS IN AN OMNIVOROUS FOOD WEB OF THE 
NEW ZEALAND INTERTIDAL  
 

1315 Berger, MS* University of California, Irvine VARIATION OF LIFE-HISTORY TRAITS AND 
STABLE ISOTOPE RATIOS IN STRONGYLOCENTROTUS FRANCISCANUS ALONG A 
WAVE EXPOSURE GRADIENT  
 

1330 † Whitcraft, Christine R.*, and L. Pierotti. Scripps Institution of Oceanography RESPONSE 
OF BENTHIC FOOD WEBS TO CHANGING FLUSHING REGIMES IN A SOUTHERN 
CALIFORNIA LAGOON  
 

1345 † Marin, J.R., and S. Miño. Oregon Institute of Marine Biology, University of Orego and Vrije 
Universiteit Brussel, Belgium ANTHROPOGENIC, SEASONAL AND TIDAL IMPACT ON 
THE SURF ZONE HYPERBENTHIC FAUNA OF TWO SANDY BEACHES IN GUAYAS, 
ECUADOR 

 
1400     Aquilino, K. M.*, Bracken, M. E. S., Faubel, M. N., and J. J. Stachowicz University of California, 

Davis MUSSELS FACILITATE SEAWEED GROWTH ON WAVE-EXPOSED ROCKY SHORES BY 
ALLEVIATING NUTRIENT LIMITATION  
 

1415 Sandin, S.A.* Scripps Institution of Oceanography UNVEILING INTERMEDIATE 
DISTURBANCE ON CORAL REEFS  
 

1430 Vasquez, M.C.*, Shinen, J.L., and S.G. Morgan Bodega Marine Laboratory, University of 
California Davis A STUDY INVESTIGATING THE PRESENCE OF PHENOTYPIC 
PLASTICITY IN THE MUSSEL MYTILUS CALIFORNIANUS  
 

1445 † Bergsma, GS* University of California, Santa Barbara MUTUALISTIC TUBE-DWELLING 
AMPHIPODS PROTECT CORALS FROM PREDATORS  
 

1500     BREAK  
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SATURDAY, NOVEMBER 11, 2006 
 

SESSION 10                       SALON 1 
COMMUNITY ECOLOGY II 

 
Chair:   Frank Shaughnessy Humboldt State University 
 
1530 † Bancroft, B.A.*, Baker, N.J., and A.R. Blaustein Oregon State University EFFECTS OF 

UVB RADIATION IN MARINE AND FRESHWATER SYSTEMS: A SYNTHESIS 
THROUGH META-ANALYSIS  
 

1545 Shaughnessy, F.J.*, Ferson, S., Frimodig, A., and J. Black Department of Biological Sciences, 
Humboldt State University EXPERIMENTAL EFFECTS OF BRANT GEESE GRAZING ON 
EELGRASS PRODUCTIVITY IN HUMBOLDT BAY, CA  
 

1600 † Schuiteman, M.A.* Oregon Institute of Marine Biology BREEDING SEASON DIET OF 
LEACH'S STORM-PETREL (OCEANODROMA LEUCORHOA) IN SOUTHERN OREGON 
DURING TWO YEARS OF VARYING UPWELLING CONDITIONS, 2004 – 2005 
 

1615 † Page, K. N.1*, and P. S. Vroom2 1 - University of Hawaii at Manoa, Botany 2 - NOAA Coral 
Reef Ecosystem Division TOP-DOWN FACTORS HAVE PRIMACY IN EXPLAINING 
BENTHIC COMMUNITY STRUCTURE IN A NEAR-PRISTINE CORAL REEF 
ECOSYSTEM  
 

1630 † Marin, J.R.* Oregon Institute of Marine Biology, University of Oregon SALMONIDS AND 
ACCOMPANYING MACROFAUNA PRESENT IN THE SURF ZONE OF OREGONIAN 
SANDY BEACHES 
 

1645 Navarrete, Sergio A*, Broitman, Bernardo, and B.A. Menge Estación Costera de 
Investigaciones Marinas & Center for Advanced Studies in Ecology and Biodiversity, P. 
Universidad Católica de Chile INTER-HEMISPHERIC COMPARISON OF SPATIAL AND 
TEMPORAL SCALES OF VARIATION IN RECRUITMENT TO ROCKY INTERTIDAL 
COMMUNITIES: PATTERN PERSISTENCE AND DISCONTINUITIES  
 

1700 Salomon, A.K.* Marine Science Institute, University of California - Santa Barbara TOP-DOWN 
CONTROL OF A KEYSTONE GRAZER LEADS TO THE ALTERATION OF A 
TEMPERATE COASTAL ECOSYSTEM  
 

1715 Grosholz, E. D.1*, and G. M. Ruiz2 1 - University of California, Davis 2 - Smithsonian 
Environmental Research Center ANALYZING MULTITROPHIC IMPACTS OF 
INTRODUCED SPECIES: INVASIONS AS BIOLOGICAL DISTURBANCE 
 

1730 † Janiak, D.S.*, Meece, S., Craig, S.F., and C.R. Hermann Humboldt State University THE 
EFFECTS OF CHITONS ON RESOURCE AVAILABILITY IN A BENTHIC FOULING 
COMMUNITY IN HUMBOLDT BAY, CA 

 
 1745 Watson, J. C.* Malaspina University-College, Nanaimo, BC, Canada SPATIAL AND 

TEMPORAL VARIATION IN KELP FOREST COMPOSITION OFF THE NW COAST OF 
VANCOUVER ISLAND, BRITISH COLUMBIA  
 



 16 
 

 

SATURDAY, NOVEMBER 11, 2006 
  
SESSION 11          SALON 2  

FISHERIES ECOLOGY I 
 

Chair:  Nick Tolimieri NOAA Fisheries Service, Northwest Fisheries Science Center 
 
1300 Kaplan, I.C.*, Harvey, C.J. , Stewart, I.J. , and P.S. Levin NOAA-Fisheries, Northwest 

Fisheries Science Center AN ECOSYSTEM MODEL OF THE CALIFORNIA CURRENT: 
INCORPORATING BIOLOGICAL INDICATORS IN FISHERIES STOCK ASSESSMENT 
AND DECISION RULES  
 

1315 Larson, S.*, Christiansen, J, and J Hollander The Seattle Aquarium SIXGILL SHARK 
(HEXANCHUS GRISEUS) CONSERVATION ECOLOGY 

 
1330 † Jarvis, E.T.* California State University, Long Beach POST-RELEASE SURVIVORSHIP OF 

SOUTHERN CALIFORNIA NEARSHORE AND SHELF ROCKFISHES CAUGHT ON 
HOOK-AND-LINE  
 

1345 Tolimieri N. *1, Clarke M. E. 1, Wakefield W1, Singh H.2, York K.1, Clemens, J. 1 
1 - NOAA Fisheries, Northwest Fisheries Science Center, 2 - Woods Hole Oceanographic 
Institute ABUNDANCE, BIOMASS AND SUBSTRATUM USE OF ROSETHORN 
ROCKFISH, SEBASTES HELVOMACULATUS, ON TRAWLABLE AND UNTRAWLABLE 
AREAS AT DAISY AND COQUILLE BANKS QUANTIFIED WITH THE SEABED AUV 

 
1400     Petersen, Christine H.*, and Libby Gilbert-Horvath NOAA Fisheries - SWFSC - Santa Cruz 

COMPARATIVE GENETIC ANALYSIS OF YOUNG-OF-YEAR WIDOW, BLACK AND BLUE 
ROCKFISH IN THE NE PACIFIC  
 

1415  Lowe, C.G.1* , Goodmanlowe, G.D. 1, Blasius, M.E. 1, Jarvis, E.T. 1, Mason, T.J. 1, and J.B. 
O'Sullivan21 - Calif. State Univ. Long Beach 2 - Monterey Bay Aquarium INTERACTIONS 
BETWEEN FISHERIES AND WHITE SHARKS (CARCHARODON CARCHARIAS) IN THE 
SOUTHERN CALIFORNIA BIGHT 

 
1430 Williams, G.D.1*, Farrer, D.2, Katz, S.1, Moser, M.L. 1, and P. Levin1 1 - NOAA - Northwest 

Fisheries Science Center 2 - Washington Department of Fish and Wildlife SEASONAL USE OF 
WASHINGTON COASTAL ESTUARIES BY SEVENGILL SHARKS NOTORHYNCHUS 
CEPEDIANUS, AS INFERRED BY ACOUSTIC TRANSMITTER DATA  
 

1445 Katz, S.L.1*, Williams, G.1, Moser, M.L.1, Farrer, D2, and P.A. Levin1 1 - Northwest Fisheries 
Science Center, NOAA-Fisheries 2 - Washington Dept. of Fish and Wildlife PATTERNS, 
MOVEMENT AND HABITAT USAGE BY SEVENGILL SHARKS (NOTORHYNCHUS 
CEPEDIANUS) IN WILLAPA BAY, A LARGE ESTUARY ON WASHIGNTON STATE’S 
PACIFIC COAST 
 

1500     BREAK  
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SATURDAY, NOVEMBER 11, 2006 
 

SESSION 12                       SALON 2  
FISHERIES ECOLOGY II 

 
Chair:   Mark Carr University of California, Santa Cruz 
 
1530 Litvin, S.Y.* Hopkins Marine Station, Stanford University MULTIPLE ENERGY 

ALLOCATION STRATEGIES IN A YOUNG OF THE YEAR ESTUARINE FISH ARE 
MEDIATED BY MASS SPECIFIC METABOLIC RATES  
 

1545 † Loflen, C. L.*, and K.A. Hovel San Diego State University DOES THE LA JOLLA 
ECOLOGICAL RESERVE PROTECT CALIFORNIA SPINY LOBSTERS?  
 

1600 Moss, M.D. * Channel Islands National Park DO OUR FISH COUNT? 
 

1615 Harvey, C.J.* Northwest Fisheries Science Center USING BIOENERGETICS MODELS TO 
ESTIMATE SENSITIVITY OF CALIFORNIA CURRENT GROUNDFISH TO 
TEMPERATURE ANOMALIES  
 

1630 † Walsh, J.H.1*, and D.A. Ebert2 1 - Moss Landing Marine Laboratories 2 - Moss Landing 
Marine Laboratories & Pacific Shark Research Center A REVIEW OF THE SYSTEMATICS 
OF WESTERN NORTH PACIFIC ANGEL SHARKS, GENUS SQUATINA, WITH 
REDESCRIPTIONS OF SQUATINA FORMOSA, S. JAPONICA, AND S. NEBULOSA 
(CHONDRICHTHYES: SQUATINIFORMES: SQUATINIDAE)  
 

1645 Hixon, M.H.* Department of Zoology, Oregon State University TEN COMMANDMENTS FOR 
ECOSYSTEM-BASED FISHERIES SCIENTISTS  
 

1700 Mason, T, J*, and C. G. Lowe California State University, Long Beach BARRED SANDBASS 
(PARALABRAX NEBULIFER) HOME RANGE, HABITAT USE, AND SITE FIDELITY 
WITHIN A SOUTHERN CALIFORNIA MARINE RESERVE  
 

1715 Britt, L.L.*, Gosnell, L.C., and R. MacIntosh NOAA, Alaska Fisheries Science Center RACE 
Division and UW, School of Aquatic and Fishery Sciences REALIZED FECUNDITY AND 
INCUBATION PERIOD CONFIRMATION  
 

1730 Goodwin, A.*, Macneale, K., and B.L. Sanderson Northwest Fisheries Science Center DO 
NON-NATIVE BROOK TROUT (SALVELINUS FONTINALIS) AFFECT FEEDING HABITS 
OF NATIVE SALMON IN IDAHO STREAMS? 
 

1745 Steele, M. *1, and G. Forrester2 1-Department of Biology, California State University, 
Northridge, 18111 Nordhoff Street, Northridge, CA 91330-8303, USA, 2-Dept. of Natural 
Resources Science, University of Rhode Island, Kingston, RI 02881, USA EXTRAPOLATING 
FROM SMALL-SCALE ECOLOGICAL EXPERIMENTS TO LARGE-SCALE DYNAMICS:  
DENSITY DEPENDENCE IN CORAL REEF FISHES 
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SATURDAY, NOVEMBER 11, 2006 
  
SESSION 13               LEWIS RIVER ROOM  

INTERTIDAL ECOLOGY I 
 

Chair:  Ladd Johnson Université Laval 
 
1300 † Pister, B. A.*, and K Roy University of California, San Diego COMMUNITY 

COMPOSITION AND DIVERSITY ON JETTIES AND BREAKWATERS IN URBAN 
ROCKY INTERTIDAL ENVIRONMENTS  
 

1315 † Bowles, C.M. *, and E. Grosholz. University of California, Davis. DO ALTERNATE 
STABLE STATES EXIST IN CENTRAL CALIFORNIA SOFT-SEDIMENTS? COMMUNITY 
STRUCTURE, STABILITY AND DISTURBANCE  

 
1330 Szathmary, P.L.* University of South Carolina MODELING BODY TEMPERATURE IN THE 

INTERTIDAL: EFFECTS OF CLIMATE ON A KEYSTONE PREDATOR (PISASTER 
OCHRACEUS)  
 

1345 Johnson, L. Université Laval PREDICTING INTERACTION STRENGTH: INTEGRATING 
THE EFFECTS OF SIZE-STRUCTURE AND ENVIRONMENT IN A SNAIL-ALGAE 
INTERACTION 

1400     Dethier, M.N.1*, Ruesink, J.1, and H. Berry2 1 - University of Washington 2 - WA Dept. of 
Natural Resources WHAT’S SO GREAT ABOUT THE OCEAN? INTERTIDAL DIVERSITY 
GRADIENTS IN PUGET SOUND 

1415 Gilman, S.E.* Friday Harbor Laboratories, University of Washington CLIMATE CHANGE 
AND SPECIES INTERACTIONS: PREDICTING INDIRECT EFFECTS  
 

1430 Denny, M.W.* Hopkins Marine Station, Stanford University HYDRODYNAMIC 
REGULATION OF INTERTIDAL DISLODGMENT: NEW ESTIMATES OF WAVE 
EXPOSURE  
 

1445 Robles C.D.1*, Garza C.2, Desharnais R.A.1, and Donahue M.J.3 1 - California State 
University at Los Angeles 2 - NOAA 3 - Humboldt State University LARGE-SCALE FIELD 
TESTS OF A SPATIALLY EXPLICIT MODEL OF INTERTIDAL PREY ZONATION 
 

1500     BREAK  
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SATURDAY, NOVEMBER 11, 2006 
 

SESSION 14               LEWIS RIVER ROOM   
INTERTIDAL ECOLOGY II 

 
Chair:   Emily Carrington Friday Harbor Labs, University of Washington 
 
1530 † Shinen, J.L.*, and S.G. Morgan Bodega Marine Laboratory, University of California Davis 

INTERFERENCE OR EXPLOITATION? MECHANISMS AND CONSEQUENCES OF 
COMPETITIVE INTERACTIONS AMONG NATIVE AND INVASIVE MYTILUS SPP.  
 

1545 Miner, C.M.*, Raimondi, P.T., Bell, C.A., Cox, K.N., DaCosta, C.M, Gaddam, R.N, George, 
M.K., Lohse, D.P., and S.E. Worden University of California, Santa Cruz RESERVES IN 
REVERSE: A CHANGE IN ACCESS STATUS IMPACTS RED ABALONE POPULATIONS 
AT STORNETTA RANCH  
 

1600 Carrington, E.*, L. Coutts, and G. Moeser Friday Harbor Laboratories, Department of 
Biology, University of Washington WHEN MUSSELS PUT THEIR FOOT DOWN: BYSSAL 
THREAD PRODUCTION IN FLOW  
 

1615 Thompson, S.B.1*, Moeser, G.M.2, and E. Carrington2 1 - California State University, Fresno 
2 - University of Washington, Friday Harbor Labs MUSSEL BED FLOW MODIFICATION  
 

1630 † Neufeld, C.J.*, and A.R. Palmer University of Alberta and Bamfield Marine Sciences Centre 
BRIDGING THE GAP: ENVIRONMENTAL CONSTRAINTS ON PENIS FORM OF AN 
INTERTIDAL BARNACLE  
 

1645 Helmuth, B.*, Wethey, D.S., Smith, K.A., and L. Szathmary University of South Carolina 
Dept of Biological Sciences HOW, WHERE AND WHEN DO WE LOOK FOR THE EFFECTS 
OF CLIMATE CHANGE? ECOLOGICAL FORECASTING IN THE ROCKY INTERTIDAL 
ZONE 

 
1700 † Petes, L.E.*, Packard, M.E., Milston-Clements, R.H., Momoda, T.S., and B.A. Menge 

Oregon State University  EFFECTS OF ENVIRONMENTAL STRESS ON INTERTIDAL 
MUSSELS AND THEIR SEA STAR PREDATORS 
 

1715 Pincebourde, S.1*, Hemuth, B.S.T.1, and E. Sanford2 1 – University of South Carolina, Dept 
Biological Sciences 2 – University of California-Davis, Bodega Marine Laboratory THERMAL 
STRESS ALTERS FEEDING RATE IN A KEYSTONE PREDATOR  
 

1730 Kelly, R.P.* Stanford University COMPARING ECOLOGICAL AND GENETIC 
BREAKPOINTS IN COASTAL BIOGEOGRAPHY  
 

1745 † Smith, K.A.* University of South Carolina DETERMINING THE TIDAL ELEMENTS THAT 
INFLUENCE MUSSEL BODY TEMPERATURE IN THE INTERTIDAL: CAN WE MAKE A 
GLOBAL ASSESSMENT OF EMERGENCE RISK? 
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SATURDAY, NOVEMBER 11, 2006 
  
SESSION 15                 BEAR RIVER ROOM  

 
KINGFISH RECRUITS: A SESSION TO HONOR RALPH LARSON  

 
Chair:  Chris Stallings Oregon State University 
 
1300 † Burford, M.O.* University of California, Santa Cruz GENETIC STRUCTURE IN A 

MARINE FISH WITH AN EXTENDED PELAGIC LARVAL PHASE: AN ANALYSIS OF 
BOTH THE JUVENILE AND ADULT POPULATIONS OF BLUE ROCKFISH (SEBASTES 
MYSTINUS) 

 
1315 Constable, H.B.1*, Larson, R.J.1, Gilbert-Horvath, L.A.2,  and J.C. Garza2 1San Francisco 

State University 2NOAA - Santa Cruz POPULATION GENETICS OF PELAGIC JUVENILE 
SEBASTES JORDANI, SHORTBELLY ROCKFISH, ALONG THE CALIFORNIA COAST 

 
1330 Ramon, M.L.1 and M.L. Knope*2 1University of California, Santa Cruz 2University of Hawaii, 

Manoa A MOLECULAR PHYLOGENY OF SCULPINS IN THE GENERA RUSCARIUS, 
ARTEDIUS, CLINOCOTTUS, AND OLIGOCOTTUS 

 
1345 † Stallings, C.D.* Oregon State University EXPLOITED GROUPER INDIRECTLY 

ENHANCE RECRUITMENT OF CORAL-REEF FISHES  
 
1400     † Krigsman, L.* San Francisco State University GEOGRAPHIC VARIATION IN AGE 

COMPOSITION OF KELP ROCKFISH, SEBASTES ATROVIRENS 
 
1415 † Graves, M.R.*, Larson, R.J., and W.S. Alevizon San Francisco State University 

TEMPORAL VARIATION IN FISH COMMUNITIES OFF SANTA CRUZ ISLAND, 
CALIFORNIA  
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SATURDAY, NOVEMBER 11, 2006 
 

SESSION 16                 BEAR RIVER ROOM    
PLANT/ALGAL BIOLOGY 

 
Chair:   Matt Edwards San Diego State University 
 
1530 † Matson, P.G.*, and M.S. Edwards San Diego State University DISTRIBUTIONAL 

RESPONSES OF TWO UNDERSTORY KELPS TO OCEANIC CLIMATE USING A 
MULTIPLE LIFE-STAGE APPROACH  
 

1545 † Henkel, SK*, and GE Hofmann University of California, Santa Barbara DIFFERENCES IN 
HSP70 MRNA INDUCTION BETWEEN INVASIVE AND NATIVE KELP SPECIES  
 

1600 Hays, C.G.* Bodega Marine Lab, UC-Davis EMERSION TOLERANCE IN AN INTERTIDAL 
ALGA: SOURCES AND MAGNITUDE OF PHENOTYPIC VARIATION ACROSS THE 
INTERTIDAL GRADIENT  
 

1615 Kohtio, D.M.* Moss Landing Marine Laboratories POPULATION BIOLOGY OF THE 
INVASIVE KELP UNDARIA PINNATIFIDA IN CENTRAL CALIFORNIA  
 

1630 Edwards, M.* San Diego State University COMPARING EL NIÑOS AND THEIR IMPACTS 
ON CALIFORNIA KELP POPULATIONS 

 
1645 Bergschneider, H.I.*, and G. Muller-Parker Shannon Point Marine Center; Western 

Washington University NUTRITIONAL ROLE OF TWO ALGAL SYMBIONTS IN THE 
TEMPERATE SEA ANEMONE ANTHOPLEURA ELEGANTISSIMA  
 

1700 † Talmage, S.C.*, and R.C. Carpenter California State University, Northridge VARIATION IN 
ABUNDANCE AND CARBON ALLOCATION FOR SARGASSUM MANGAREVENSE 
ACROSS GRADIENTS IN HERBIVORY AND HYDRODYNAMIC EXPOSURE IN 
MOOREA, FRENCH POLYNESIA  
 

1715 Long, J.D.1*, Smalley, G.W.2, Barsby, T.3, Anderson, J.T.4, and M.E. Hay 5 1 - Northeastern 
University Marine Science Center 2 - Rider University 3 - Malaspina University-College 4 - 
Morgan State Estuarine Research Center 5 - Georgia Tech CONSUMER-SPECIFIC 
INDUCIBLE DEFENSES: WHEN SIZE MATTERS AND BIGGER ISN’T NECESSARILY 
BETTER  
 

1730 † Olyarnik, S V*, and J J Stachowicz University of California - Davis INTERANNUAL 
VARIATION IN GREEN MACROALGAL BLOOMS AND THEIR EFFECTS ON SEAGRASS 
WITHIN AN UPWELLING REGIME  
 

1745 † Martone, P. T.*, and M. W. Denny Hopkins Marine Station of Stanford UniversityTO BEND 
A CORALLINE: MODELING DEFLECTION AND FAILURE OF WAVE-SWEPT 
ARTICULATED CORALLINE ALGAE 
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SATURDAY, NOVEMBER 11, 2006 
 

1815    WSN Annual Business Meeting             BEAR RIVER ROOM      
  

Please attend this discussion of society business, including the election of officers, 
finances of the society, and other issues. 

 
1930    Presidential Banquet                     SALONS 1, 2 

  
Please come enjoy an evening of fun, food, and wine with your fellow WSN members.  
Features an address by President Ralph Larson.  To attend the banquet and the 
Presidential Address, tickets are required. 

 
2130    WSN Auction for student travel                SALONS 1, 2   
 

After the banquet, please stay for the annual auction as we try to raise as much money as 
possible for the student travel fund.  All members may attend the auction without 
attending the banquet.   

 
 
 
 

______________________________________________________________________________ 
 

SUNDAY, NOVEMBER 12, 2006 
 

 
0830-0920                    SALONS 1, 2 

 
PLENARY SPEAKER: PETER KAREIVA 

 
WHAT HAS SCIENCE GOT TO DO WITH IT ANYWAY?  ENHANCING THE 

LIKELIHOOD OF CONSERVATION SUCCESS  
 
 
 
 
0930 BREAK  
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SUNDAY, NOVEMBER 12, 2006 
  
SESSION 17          SALON 1 

COMMUNITY ECOLOGY III 
 

Chair:    Jennifer Smith NCEAS, University of California, Santa Barbara  
 
1000 † Chang, A.L.* University of California Davis SALINITY VARIATION AS A 

DETERMINANT OF PATTERNS OF ESTUARINE COMMUNITY DIVERSITY  
 

1015 Armitage, A. R.1*, Gil, M.2, and J.W. Fourqurean2 1 - Texas A&M University at Galveston 2 - 
Florida International University TROPHIC IMPLICATIONS OF NUTRIENT ENRICHMENT 
IN SEAGRASS BEDS: EPIPHYTIC GRAZER DENSITIES INCREASE AND BENTHIC 
CONSUMER DIETS SHIFT 
 

1030 † Jayewardene, D.* Department of Zoology, University of Hawaii EFFECTS OF MPAS ON 
ECOLOGICAL PROCESSES ON CORAL REEFS 
 

1045 † Martinez, Carlos A.*, and Carlos D. Robles California State University, Los Angeles 
RESPONSES OF THE SEA STAR PISASTER OCHRACEUS TO DENSITY 
MANIPULATIONS AND CONSEQUENT CHANGES IN PREY ABUNDANCE  
 

1100 †Grupe, B.M.* Oregon Institute of Marine Biology, University of Oregon PREDATOR-
MEDIATED FLIGHT RESPONSE IN SEA URCHINS RESULTS IN TERRESTRIAL 
PREDATION BY OYSTERCATCHERS AND RACCOONS 
 

1115     Sebens, K.P.* University of Washington, Friday Harbor Laboratories ECOLOGICAL RESEARCH IN A 
UNIQUE NETWORK OF MARINE PROTECTED AREAS, SAN JUAN ISLANDS, WA  
 

1130 Pardo, L.M.1, and L.E. Johnson2* 1 - Universidad Austral de Chile, Laboratorio Costero 
Calfuco, Valdivia, Chile 2 - Québec-Océan, Université Laval, Québec (QC), Canada 
PREDICTING INTERACTION STRENGTH: INTEGRATING THE EFFECTS OF SIZE-
STRUCTURE AND ENVIRONMENT IN A SNAIL-ALGAE INTERACTION  

 
1145 Smith, J.E.* NCEAS, UCSB ALGAE KILL CORAL BY ENHANCING MICROBIAL 

ACTIVITY  
 

1200 Behrens, M.D.*, and R.A Gooding Dept. of Biology, Pacific Lutheran University, Tacoma, WA 
GEOGRAPHIC PATTERNS OF DIVERSITY IN FRESHWATER HERBIVOROUS FISHES: 
LATITUDE, ALTITUDE AND TEMPERATURE EFFECTS  
 

1215 Blanchette, C.A.*¹, Miner, M.², Raimondi, P.T.², and B.R. Broitman¹ ¹University of 
California, Santa Barbara ²University of California, Santa Cruz LATITUDINAL VARIATION 
IN ROCKY INTERTIDAL COMMUNITY STRUCTURE ALONG THE WEST COAST OF 
NORTH AMERICA 
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SUNDAY, NOVEMBER 12, 2006 
  
SESSION 18          SALON 2  

INVASIVE SPECIES 
 
Chair:  Kevin Hovel San Diego State University 
 
1000 Davidson, I1*, Ruiz, G2, and M Sytsma1 1 - Portland State University 2 - Smithsonian 

Environmental Research Center ASSESSING THE VECTOR POTENTIAL FROM HULL 
BIOFOULING ON OBSOLETE VESSELS: A CASE STUDY OF TWO VESSELS 
TRANSFERRED FROM CALIFORNIA TO TEXAS 
 

1015 † Preisler, R. K.* UC Santa Cruz, Elkhorn Slough National Estuarine Research Reserve 
BIOGEOGRAPHIC INVESTIGATION OF VARIATION IN ABUNDANCE, HABITAT USE 
AND BEHAVIOR OF THE EUROPEAN GREEN CRAB, CARCINUS MAENAS  
 

1030 † Davidson, T.M.* Oregon Institute of Marine Biology, University of Oregon INTERTIDAL 
DISTRIBUTION AND DENSITY OF THE INTRODUCED BIOERODING ISOPOD 
SPHAEROMA QUOIANUM IN COOS BAY, OREGON  
 

1045     Weiskel, H.W.1*, Byers, J.E.2, Huspeni, T.C.3, Zabin, C.J.4, Mohammad, B.A.5, and E.D. Grosholz6 1 
- University of California, Davis and the San Francisco Bay National Estuarine Research Reserve 2 - 
University of New Hampshire 3 - University of Wisconsin, Stevens Point 4 - Smithsonian Environmental 
Research Center 5 - 6 - University of California, Davis AN OLD, NEW INVADER: BATILLARIA 
ATTRAMENTARIA HERE BUT NOT TO STAY IN SAN FRANCISCO BAY 
 

1100 Larson, A.A.1*, Kordas, R.L.1, de Rivera, C.E.2, Ruiz, G.M.3, Groshlz, E.D.4, and M.D. 
Sytsma2 1 - Bodega Marine Laboratory 2 - Aquatic Bioinvasions Research and Policy Institute, 
Portland State University 3 - Aquatic Bioinvasions Research and Policy Institute, Smithsonian 
Environmental Research Center 4 - Environmental Science and Policy, University of California, 
Davis GREEN CRAB CONTROL: EVALUATING FACTORS IMPORTANT FOR 
ERADICATION OF CARCINUS MAENAS  
 

1115 Steves, B.P.1*, de Rivera, C.E.2, Fofonoff, P1, and G.M. Ruiz1 1 - Marine Invasion Research 
Laboratory, Smithsonian Environmental Research Center, Edgewater, MD 21037 2 - Aquatic 
BioInvasions Research & Policy Institute, Portland State University, Portland, OR 97207 
PREDICTING THE POTENTIAL RANGE OF A MARINE INTRODUCED CRAB 
(CARCINUS MAENAS) USING ENVIRONMENTAL NICHE MODELS 
 

1130 † Needles, L.A.*, and D.E. Wendt California Polytechnic State University San Luis Obispo BIG 
CHANGES TO A SMALL BAY: INVASIVE SPECIES IN THE INVERTEBRATE 
COMMUNITY OF MORRO BAY OVER THIRTY YEARS  

 
1145  † White, L. and J. Shurin Department of Zoology, the University of British Columbia 

INVASIVE VERSUS NATIVE MACROALGAE IN WESTERN CANADA 
 
1200 Kordas, R.L.1*, Larson, A.A.1, de Rivera, C.E.2, Ruiz, G.M.3, Grosholz, E.D.1, and M.D. 

Sytsma2 1 - University of California, Davis 2 - Portland State University 3 - Smithsonian 
Environmental Research Center GREEN CRAB CONTROL: REDUCTION OF AN INVASIVE 
POPULATION USING A BEFORE-AFTER, CONTROL-IMPACT DESIGNED REMOVAL 
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SUNDAY, NOVEMBER 12, 2006 
  
SESSION 19                          LEWIS RIVER ROOM 

BEHAVIORAL ECOLOGY 
 

Chair:    Kelly Andrews NOAA Fisheries Service, Northwest Fisheries Science Center 
 
1000 Yahel, G.1, Eerkes-Medrano, D.I.2*, and P.S. Leys3 1 - Biology Department, University of 

Victoria, Victoria, BC 2 - Department of Zoology, Oregon State University, Corvallis, OR 3 - 
Biological Sciences Department, University of Alberta, Edmonton AB SIZE INDEPENDENT 
SELECTIVE FILTRATION OF ULTRAPLANKTON BY HEXACTINELLID GLASS 
SPONGES  
 

1015 Andrews, K.S.*, and P.S. Levin NOAA Fisheries Service, Northwest Fisheries Science Center, 
2725 Montlake Boulevard E, Seattle, WA 98112, U.S.A. URBAN PREDATORS: PATTERNS OF 
MOVEMENT OF SIXGILL SHARKS HEXANCHUS GRISEUS IN PUGET SOUND 
 

1030 † Madin, E.M.P.*, Gaines, S.D., and R.R. Warner University of California, Santa Barbara 
EFFECTS OF PREDATOR BIOMASS ON COMMUNITY-STRUCTURING BEHAVIORS OF 
REEF FISH PREY  
 

1045 † Mireles, C.*, Nakamura, R., and D.E. Wendt Biological Sciences Department and Center for 
Coastal Marine Sciences, Cal Poly State University, San Luis Obispo SITE FIDELITY, HOME 
RANGE, AND HOMING BEHAVIOR OF CABEZON (SCORPAENICHTHYS MARMORATUS) 
ON THE SOUTH CENTRAL COAST OF CALIFORNIA  
 

1100     † Pabst, B. N.* California State University, Los Angeles DIET COMPOSITION OF HORN SHARKS, 
HETERODONTUS FRANCISCI (GIRARD, 1855), IN THE SOUTHERN CALIFORNIA BIGHT  
 

1115 Reilly, C.R.L.* The Reed Institute VARIATION IN LOW-LIGHT VISUAL THRESHOLD AND 
PREDICTED ECOLOGICAL IMPACT IN KELP FOREST ROCKFISH (GENUS SEBASTES) 
COMMUNITIES  
 

1130 Meyer, A.L.* University of Hawaii, Manoa HOME RANGE ANALYSIS OF CEPHALOPHOLIS 
ARGUS IN THEIR NATIVE HABITAT, MOOREA FRENCH POLYNESIA  

 
1145 Nesbitt, Nicholas J.1*, Kimbro, David L.2, and Edwin Grosholz3 1 - Cal Poly San Luis Obispo, 

Center for Coastal Marine Sciences 2 - UC Davis, Environtmental Science & Policy, Bodega Bay 
Marine Laboratory 3 - UC Davis, Environtmental Science & Policy, Bodega Marine Laboratory 
INVASIVE PREDATORS IN TROPHIC CASCADES; SHOULD THEY BE SCARED?  
 

1200 McDonald, P.S.1*, Holsman, K.K.2, Dumbauld, B.R.3, and D.A. Armstrong1 1 - University of 
Washington, School of Aquatic and Fishery Sciences 2 - People for Puget Sound 3 - U.S. 
Department of Agriculture, Agricultural Research Service, Hatfield Marine Science Center THE 
IMPACT OF A HIGHLY ABUNDANT COMPETITOR ON NON-INDIGENOUS CARCINUS 
MAENAS IN WILLAPA BAY, WASHINGTON 

 
1215 † Silbiger, N, and M.J. Childress Florida State University CLEANER SHRIMP FREQUENCY 

AND DISTRIBUTION ON HOST ANEMONES IN FLORIDA BAY AND ANEMONE-
SHRIMP HOST-SPECIFICITY 



 26 
 

 

SUNDAY, NOVEMBER 12, 2006 
  
SESSION 20                 BEAR RIVER ROOM  

 
REPRODUCTIVE AND EVOLUTIONARY BIOLOGY 

 
Chair:   Doug Eernisse California State University, Fullerton 
 
1000 † Bushnell, M. E.*, and Parrish, J. D. University of Hawaii, Hawaii Cooperative Fisheries 

Research Unit REPRODUCTIVE BIOLOGY OF YELLOW TANG (ZEBRASOMA 
FLAVESCENS)  
 

1015 † Allen, B. J.* Department of Ecology and Evolution, Stony Brook University TRUTH IN 
ADVERTISING: TENURE AT BREEDING SITES BY MALE FIDDLER CRABS IS 
CONDITION-DEPENDENT 
 

1030 † terHorst, C P*, and T E Miller Florida State University DIFFUSE COMPETITION LEADS 
TO DECREASED RATES OF EVOLUTION OF COMPETITORS IN A COMMUNITY 
CONTEXT 

  
1045 † Pespeni, M. H.*, and S. R. Palumbi Stanford University THE RSTA* ARRAY: A NOVEL 

METHOD FOR GENOME-WIDE POPULATION GENETICS  
 

1100 † Puritz, J. B.* University of Hawai'i at Manoa, Hawai'i Institute of Marine Biology 
INFERRING GENE FLOW FROM NUCLEAR INTRON SEQUENCES: PATIRIA MINIATA- A 
CASE STUDY  
 

1115     † Lotterhos, K.E.* Florida State University CAN FLOW MEDIATED BY MORPHOLOGY 
INCREASE FERTILIZATION SUCCESS? A TEST OF THE FLUID-DYNAMIC RECIPROCITY 
HYPOTHESIS IN SEA URCHINS 

 
1130 Eernisse, D. J.1*, and R. P. Kelly2 1 - California State University, Fullerton 2 - Hopkins Marine Station, 

Stanford University SIMILAR LARVAL DURATION DOES NOT MEAN SIMILAR 
PHYLOGEOGRAPHIC PATTERN IN WEST COAST CHITONS 
 

1145 Bergstrom, C.A.* Bamfield Marine Science Center and the University of Alberta NICHE 
SEGREGATION AND PHENOTYPIC DIVERGENCE IN A POLYMORPHIC FLATFISH  
 

1200 Sivasundar, A.*, and S. R. Palumbi Hopkins Marine Station, Stanford University ADAPTIVE 
MOLECULAR EVOLUTION IN SEBASTES RHODOPSINS  
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ABSTRACTS 
 

STUDENT SYMPOSIUM: CONSERVATION SCIENCE AND THE STATUS OF 
MARINE HABITATS  

 
Boyer, KE1*, Reynolds, LK1, Wyllie-Echeverria, S2, Cohen, S1, and MS Fonseca3 1 - Romberg Tiburon Center, 
San Francisco State University 2 - Center for Urban Horticulture, University of Washington 3 - NOAA/NOS, Center 
for Coastal Fisheries and Habitat Research, Beaufort, NC RESTORATION AND CONSERVATION OF 
EELGRASS IN SAN FRANCISCO BAY  
 
Strong science is essential to effective conservation and restoration of seagrass habitats. Here, I describe our 
experimental approach to restoration of San Francisco Bay eelgrass populations. A mesocosm experiment is 
allowing us to compare the relative success of seedling establishment from three donor beds under semi-controlled 
conditions. A field experiment comparing three restoration techniques using three donor populations at three 
restoration sites will help us to evaluate the relative success and interaction of technique and donor across restoration 
sites. Genetic evaluation of donor and restored populations in mesocosms and the field is being used to inform 
choice of donors and track genetic diversity in restored populations. Private subtidal land ownership presents 
challenges, limiting access for monitoring of extant beds and our choices for restoration sites. A permitting process 
intended for developers is costly and limits our ability to replicate small experiments across many 
locations/conditions. Monitoring of extant beds has revealed large interannual changes in distribution and abundance 
of plants in some beds. We hope that working with local resource managers and regulators will help to improve 
access, streamline permitting, and encourage regular mapping and monitoring of eelgrass, ultimately leading to 
better conservation and restoration of eelgrass in the bay.  
 
Klinger, T*, and KE Evans School of Marine Affairs, University of Washington EFFECTIVE VERSUS 
INEFFECTIVE CONSERVATION SCIENCE: AN EXAMPLE FROM ROCKY INTERTIDAL HABITATS IN 
THE SAN JUAN ARCHIPELAGO, WA  
 
Effective conservation science leads to action or informs decision-making in a meaningful way. We evaluated the 
use of science in a conservation planning process in San Juan County, WA, where rocky intertidal communities have 
been intensively studied for nearly a century. Despite such intensive study, the existing science was not sufficient to 
inform decisions regarding management of rocky intertidal habitats. This is because the studies performed were 
process-oriented and not designed to address management or conservation issues. Consequently, even in aggregate, 
these studies provided little insight into the status of rocky intertidal communities and were largely insufficient to 
guide conservation planning. Studies designed specifically to address such management-related questions as 
detection of change, estimation of viability of key species, and quantification of risk are required to best inform 
conservation planning. In contrast, process-oriented studies are best used to test the application of ecological theory 
to general problems in conservation.  
 
Knowlton, N* Scripps Institution of Oceanography BIODIVERSITY AND CONSERVATION OF CORAL REEFS  
 
Coral reefs are the most diverse of all marine ecosystems. We know little about the true diversity of reefs, although 
estimates range from about one to nine million species globally. Whether at the level of coral species, zooxanthellae, 
other associates, or microbes, every new study results in the discovery of many new species. Coral reefs are also 
among the most threatened of all marine ecosystems, with levels of degradation estimated at 80% over the last three 
decades in some regions. Marine protected areas are far fewer than needed. Indeed, so many reefs are degraded that 
it is difficult to study reefs that resemble what reefs used to look like. A recent expedition to one such reef in the 
Line Islands provides a window on what our goals should be for healthy reefs.  
 
Livingston, P.A.* Alaska Fisheries Science Center, 7600 Sand Point Way NE, Seattle, WA 98115 THE 
INTERSECTION OF CONSERVATION SCIENCE AND FISHERIES MANAGEMENT  
 
Conservation biology emerged as an organized discipline in 1985. Since that time, marine fisheries management has 
increasingly broadened its focus by considering ecological factors in implementing fishery management policies. 
Endangered species issues, habitat protection, and biodiversity conservation have been part of the discussions in 
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federal fisheries management in the US. NOAA, the federal agency charged with the science and management of US 
marine fisheries, has embraced the ecosystem concept in both the organization and implementation of its scientific 
agenda. Examples of the intersection of conservation science in the management of Alaska marine fisheries are 
shown.  
 
Parrish, J.K. School of Aquatic and Fishery Sciences, and Biology Department, University of Washington FROM 
THE ESTUARY TO THE OPEN OCEAN: INTERSECTIONS BETWEEN MARINE BIRDS AND PEOPLE 
 
The ocean is the last great habitat to be touched by man.  Only recently have humans ventured beyond the coastal 
environment, as explorers laying claim to new lands, trade routes, and resources.  Only within the last hundred years 
has industrial technology allowed humanity to invade the world’s oceans as fishers, shippers, and tourists.  And yet, 
in that short time period, the tide of humanity has swept in at the expense of many marine bird species.  Unlike most 
other avifauna, marine birds evolved largely in the absence of predators.  Nesting on islands with no humans and no 
mammals, boobies, penguins, albatross and great auks were unprepared for sailors, and later egg and feather hunters, 
who would eventually decimate colonies and extinct species.  With people came a wave of introductions – both 
plant and animal – that changed the face of seabird colonies and island ecosystems.  Nesting and foraging habitats 
were further eroded as colonizers developed coastal landscapes, a trend that still continues in tropical ecosystems.  
As coastal and later open ocean fisheries developed to meet the needs of human demands, millions of seabirds were 
– and are – caught inadvertently in lines and nets; others face increased competition for prey resources; while still 
others are subject to a cascade of ecosystem change brought about by industrial fishing.  Instead of fish eggs, petrels 
now find colorful plastic pieces collecting along ocean currents.  Oil from spills, ballast water, and terrestrial run-off 
fouls murres and puffins.  And even as regulation, restoration, and an increasing conservation ethic has seen many 
threatened species stabilize and increase, climate change looms, endangering nesting habitat, altering species’ 
ranges, and fundamentally changing nearshore ecosystems worldwide.  Is there hope? The increasing reach of 
humanity comes with an increasing responsibility – to act, to conserve, to preserve, and to restore.  Basic science – 
in the field, laboratory, and computer – must continue and expand if scientists expect to have a seat at the 
conservation table.  And while lobbying our leaders for good environmental protection is essential, every person can 
vote with their feet, their wallets, and their time.  Choosing your vacation, or even your next meal, wisely can make 
a difference.  Finding a citizen science project to monitor change and put data and patterns in the heads of all the 
people can change the world. 
 
Ruesink, J.L.* University of Washington CONSERVATION SCIENCE IN A COASTAL ESTUARY - 
ECOLOGICAL IMPACTS OF SHELLFISH AQUACULTURE  
 
Marine fish catches have peaked, and further production will derive from aquaculture. However, aquaculture often 
involves species additions or replacements, and environmental consequences are only beginning to be studied. The 
key management question concerns how to balance food production with ecosystem functions of natural habitats. 
Willapa Bay, Washington, represents an interesting case study because of high aquaculture production of a non-
native oyster, but low levels of other stressors (e.g., development, pollution, freshwater diversion). Oyster 
aquaculture has two effects on native eelgrass, which receives both Federal and state protection. First, as a press 
perturbation, the oysters themselves compete for space with eelgrass, which is not resistant to this perturbation. 
Second, as a pulse perturbation, aquaculture practices remove eelgrass during harvest, but eelgrass is resilient to this 
perturbation, with a recovery period around 2 years. Some of the functions of native eelgrass, for instance provision 
of complex habitat for epifauna, are replaced by oysters. Sustained food production from this estuary requires some 
environmental impact: conservation science provides information about the magnitude of this impact and suggests 
changes, such as planting density and harvest timing that allow coexistence of aquaculture with higher levels of 
eelgrass. 

 
PRESIDENTIAL SYMPOSIUM: UNDERSTANDING THE INTELLIGENT DESIGN 

MOVEMENT  
 

Forrest, B. C.* Department of History and Political Science, Southeastern Louisiana University THE POLITICAL 
STRATEGIES OF THE INTELLIGENT DESIGN MOVEMENT  
 
The intelligent design creationist movement, headquartered in the Discovery Institute's Center for Science and 
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Culture, has spent the last fourteen years advancing its attack on the credibility of science by means of powerful 
political alliances. They are the first creationists to enjoy open support from politicians at the national level, from the 
president of the United States to members of the U. S. House of Representatives and Senate. They also benefit from 
political support at the state and local levels, assisted by powerful Religious Right organizations. The movement's 
political strategies have carried intelligent design creationism into the American cultural and academic mainstream.  
 
Miller, K. B.* Department of Geology, Kansas State University SCIENCE, THEOLOGY, AND INTELLIGENT 
DESIGN  
 
Intelligent Design advocates argue that the methodological limitation of science to the study of natural agents and 
processes is equivalent to the denial of the existence and action of God. This is a reflection of their false claim that 
science, and particularly evolutionary science, is inherently atheistic. It is a fundamental confusion of 
methodological naturalism with philosophical naturalism or materialism. The proponents of Intelligent Design are 
also committed to the belief that God’s action is scientifically detectable -- that divine action is subject to scientific 
inquiry. Accordingly, they argue that science must include the action of intelligent supernatural agents. They see 
methodological naturalism not as a description of the limitations of scientific inquiry, but as an arbitrary and 
unjustified prescription that prevents scientists from including supernatural action in their scientific explanations. 
However, these attacks on MN are misguided and reveal a failure to distinguish between natural and supernatural 
agency, and to recognize that scientific descriptions, however complete, pose no threat to theological understandings 
of the action of God in nature.  
 
Padian, K.* University of California, Berkeley HOMAGE TO JUDGE JONES; OR, WHY ARE THERE SO 
MANY KINDS OF CREATIONISTS?  
 
Judge John Jones III ruled in Kitzmiller et al. vs. Dover Area School Board that the Board had a religious intent in 
adopting a policy, encouraged by Seattle's Discovery Institute (home of Intelligent Design), that encouraged students 
to regard what they were taught about evolution with skepticism and to consider "intelligent design" as an 
alternative. The judge accepted the virtually unanimous view of the scientific community that ID is not science and 
should not be taught as such. He also ruled that bogus criticisms of evolution should not be presented as legitimate 
scientific debate. ID fails the test of science because it relies on supernatural agencies, it stifles legitimate inquiry 
about the natural world, it privileges a particular sectarian Christian theological view, and its claims have never been 
subjected to peer review. The DI's "ID" is completely different from a simple belief in a Creator who designed the 
natural phenomena of the Universe, as Darwin thought; it is also different from the Deist beliefs of most of the 
American Founding Fathers. Instead, ID proposes an interventionist Deity whose Creation is so imperfect that it 
must be tampered with occasionally in order to assemble complex biological structures and other phenomena. ID 
proponents spend nearly all of their efforts attacking evolution because they do not want to answer questions or 
discuss the implications of their own worldview.  
 
Ward, P.* University of Washington, Department of Biology IF THERE WAS A DESIGNER, (HE/SHE/IT) 
SHOULD BE FIRED  
 
Why were there mass extinctions? Why is there extinction at all? Surely, if there is/was some creator/designer, why 
did it, on more than one occasion in the Earth's past, wipe out the majority of animal and plant species? Why did the 
creator/designer create extinction at all? And from that comes an even more troubling argument. Why did the creator 
create death at all? Those who study evolution and the fossil record understand that the "design" of organisms is a 
study in compromise, with layers of new functions on old, and this often results in some very poor designs because 
of constraints posed by either history (what was already there and had to be modified for new function) or 
construction: the materials at hand were not suitable for a given function. While the majority of writings and films 
about nature are paeans to great design, a more critical reading is that the biota of Earth is an amalgam of very poor 
designs, mostly patchwork assemblages of cells and wiring that must be made do. Those who advocate Intelligent 
Design must be able to answer such arguments. In this talk I will examine these aspects of the Intelligent Design 
debate.  
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CONTRIBUTED PAPER ABSTRACTS 
 
† Allen, B. J.* Department of Ecology and Evolution, Stony Brook University TRUTH IN ADVERTISING: 
TENURE AT BREEDING SITES BY MALE FIDDLER CRABS IS CONDITION-DEPENDENT 
  
In mid-Atlantic salt marshes, reproductively active male sand fiddler crabs, Uca pugilator, use a single greatly 
enlarged claw as both a weapon to defend specialized breeding burrows from other males and an ornament to attract 
females for mating. Theory suggests that sexually selected structures and behavioral displays are honest signals of 
male quality to opponents and mates that should be both costly to produce and maintain and condition-dependent. 
Previous work has shown that carrying the large claw (which can comprise as much as 40% of the total body mass) 
imposes significant energetic and locomotor costs to male crabs. These costs are exacerbated by the location of 
breeding burrows in open areas high on the shore that are characterized by low food availability and high 
temperatures. By experimentally manipulating individual physiological condition, I found that tenure at a breeding 
site is positively related to condition and that associated costs are smaller for males in good condition than for males 
in poor condition. My results provide empirical support for two key assumptions of sexual selection theory. 
 
† Alter, S. Elizabeth*, and Stephen R. Palumbi Stanford University, Hopkins Marine Station UNCOVERING 
THE HISTORY OF POPULATIONS USING DNA: GRAY WHALES AS A CASE STUDY  
 
Understanding the historical size and ecology of a population before human exploitation can assist management and 
conservation efforts. Genetic data can be an important source of such information; however, the accurate inference 
of historical abundance from DNA requires several considerations: 1) using multiple, independently-evolving loci, 
2) accurately estimating substitution rate for each genetic marker, 3) quantifying overall variance in estimates, 4) 
delineating the time frame over which estimates apply, and 5) accounting for the effects of unsampled populations. 
We addressed all five considerations in a genetic study of eastern North Pacific gray whales, a population thought to 
have reached its former, pre-exploitation size. We discuss the implications of our study in the context of the current 
understanding of gray whale historical ecology.  
 
Andrews, K.S.*, and P.S. Levin NOAA Fisheries Service, Northwest Fisheries Science Center, 2725 Montlake 
Boulevard E, Seattle, WA 98112, U.S.A. URBAN PREDATORS: PATTERNS OF MOVEMENT OF SIXGILL 
SHARKS HEXANCHUS GRISEUS IN PUGET SOUND.  
 
Understanding life histories of apex predators is crucial for understanding how marine ecosystems respond to human 
perturbations as well as for effectively conducting ecosystem-based management. Even so, we lack basic knowledge 
of many large predatory fishes. In Puget Sound, we are investigating movement patterns and habitat use of sixgill 
sharks, a large, abundant predator in the region. We acoustically tagged 25 sixgill sharks with pressure sensor 
transmitters and monitored their movement patterns via passive and active acoustic receivers along a 70 km stretch 
of Puget Sound. Movement patterns and habitat use differed by shark size and among sites. However, sharks clearly 
occupy relatively small areas for weeks at a time, indicating the potential for strong, localized top-down effects. 
Sharks showed some diel differences in behavior, but these differences were complicated by site, gender and size 
related effects. These data form the basis of empirically-based movement and bioenergetic models.  

Anthony, K.1, C. Lowe1, L. Bellquist1, T. Mason1, D. Topping2, J. Vaudo3, J. Caselle4. 1Dept. of Biol. Sci., Cal. 
State Univ. Long Beach, USA; 2Dept. of Fisheries and All. Aquaculture, Auburn Univ., USA; 3Dept. of Biology, 
Flor. International. Univ., USA; 4Mar. Sci. Inst., Univ. Cal. Santa Barbara, USA. EFFECTIVENESS OF VR 
ACOUSTIC RECEIVERS IN MONITORING MOVEMENTS OF FISHES IN DIFFERENT MARINE HABITATS 

Acoustic telemetry monitoring has been used to assess site fidelity, movement patterns, habitat use, and activity of 
marine organisms.  While many studies have determined acoustic detection ranges of receiver arrays, very few have 
assessed the probability of detecting tagged organisms within the estimated detection range.  During simulated 
tracks thermocline was found to reduce detection efficiency by 44% and detection range by 48%.  In a surfzone 
environment 68% of signals emitted were detected at a maximum distance of 275 m.  VR receivers in kelp bed 
habitats, where up to 70 tagged individuals were present, showed a significant decrease in detection efficiency 
within a 150 m range.  The probability of detection decreased linearly with increased distance from receivers 
between 17 and 165 m; however, detection ranges varied considerably among receivers depending on the depth of 
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the tag and receiver location.  At offshore oil platforms, detection efficiency varied with depth and the number of 
fish tagged at each platform.  To reduce misinterpretations of degree of site fidelity, movement patterns, and 
behavioral interactions, thoroughly calibrating receiver performance in different environments and conditions is 
necessary.  

Aquilino, K. M.*, Bracken, M. E. S., Faubel, M. N., and J. J. Stachowicz University of California, Davis 
MUSSELS FACILITATE SEAWEED GROWTH ON WAVE-EXPOSED ROCKY SHORES BY ALLEVIATING 
NUTRIENT LIMITATION  
 
Local-scale variation in nutrient availability influences the growth and diversity of marine macroalgae. However, 
most evidence for local-scale facilitation of seaweeds via invertebrate-mediated nutrient loading comes from 
relatively isolated or low-flow environments like tidepools where seaweeds can deplete nutrient stocks and 
invertebrate excretions accumulate during low tide. We show that, even on exposed wave-swept rocky shores, 
mussels (Mytilus californianus) facilitate the growth of the seaweed Porphyra perforata by enhancing nutrient 
concentrations in the adjacent water column. In field surveys on emergent substrate in the mid-intertidal, we found 
over ten times greater abundance of Porphyra on mussels than on adjacent rock. Field experiments showed that 
Porphyra accumulated and grew more quickly on mussels than on bare rock or on mussel mimics, suggesting that 
mussel-derived nutrients may be responsible for greater Porphyra cover. At high tide, water column ammonium 
concentrations over mussel beds were nearly double those found over bare rock. Correspondingly, tissue nitrogen 
concentrations were higher and C:N ratios were lower in Porphyra growing on mussels compared to bare rock. 
Given the dominance of mussels in mid-intertidal regions of temperate coasts worldwide, we suspect that local scale 
ammonium regeneration may be a general phenomenon, even in very open systems.  

† Arkema, K.K.* University of California, Santa Barbara REGIONAL DIFFERENCES IN FLOW REGIME AND 
PHYTOPLANKTON ABUNDANCE INFLUENCE GROWTH RATES OF A KELP FOREST SUSPENSION 
FEEDER  
 
Sessile marine invertebrates rely on water flow to bring them food. Thus the ecology of suspension feeders is highly 
coupled with the flow environment in which they live. In conditions of extreme water flow feeding structures may 
collapse, while at low water flows, food depletion can occur. In previous field experiments I explored the effects of 
food availability (phytoplankton biomass) and water flow on feeding success in colonies of the kelp forest bryozoan, 
Membranipora tuberculata. I found that Membranipora colonies successfully consume more food under conditions 
of low flow and abundant food. However, because current speed and phytoplankton abundance change on short time 
scales of minutes to hours, variation in these factors may not influence colony growth rates. Here I present results 
from an experiment where I transplanted 150 Membranipora colonies to fives sites in the Santa Barbara Channel 
and monitored their growth rates. Flow velocities, temperature, food availability (as determined by water column 
chlorophyll) and feeding success (as quantified by the chlorophyll content in Membranipora guts)were measured at 
each site. I found that Membranipora colonies grow rapidly. The fastest growing colonies increased in diameter 
from 10 mm to 40 mm in less than one week. Growth rates differed significantly among all five sites, from > 30% 
per day to <15% per day on average. Site differences in growth rate do not appear to be driven by food availability, 
but instead influenced by flow regime and temperature.  
 
Armitage, A. R.1*, Gil, M.2, and J.W. Fourqurean2 1 - Texas A&M University at Galveston 2 - Florida 
International University TROPHIC IMPLICATIONS OF NUTRIENT ENRICHMENT IN SEAGRASS BEDS: 
EPIPHYTIC GRAZER DENSITIES INCREASE AND BENTHIC CONSUMER DIETS SHIFT  
 
The capacity of epifauna to control algal proliferation following nutrient input depends on responses of both grazers 
and upper trophic level consumers to enrichment. We examined the responses of Thalassia testudinum (turtle grass) 
epifaunal assemblages to nutrient enrichment at two sites in Florida Bay with varying levels of phosphorus (P) 
limitation. At the severely P-limited site, caridean shrimp, grazing isopod, and gammarid amphipod densities were 
higher in enriched than in unenriched plots. At the less P-limited site, epifaunal density was not affected by nutrient 
addition. At both sites, some variation in epifaunal density was explained by features of the macrophyte canopy, 
such as T. testudinum and Halodule wrightii percent cover, suggesting that enrichment may change the refuge value 
of the macrophyte canopy for epifauna. Additional variation in epifaunal density was explained by epiphyte pigment 
concentrations, suggesting that enrichment may change microalgal food resources. Stable isotopic signatures (δ15N) 
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revealed increased importance of H. wrightii in the diet of benthic consumers, primarily grazing snails and 
scavengers at the P-limited site. The diet of epiphyte grazers did not change in enriched plots, but increased density 
suggests that grazers may be able to control epiphytic algal proliferation following moderate nutrient input to 
Florida Bay.  
 
† Bancroft, B.A.*, Baker, N.J., and A.R. Blaustein Oregon State University EFFECTS OF UVB RADIATION IN 
MARINE AND FRESHWATER SYSTEMS: A SYNTHESIS THROUGH META-ANALYSIS  
 
Ultraviolet B radiation (UV-B) is a global stressor with far-reaching impacts. Due to stratospheric ozone depletion, 
UV-B is increasing relative to both UV-A and visible wavelengths. An immense body of literature exists on the 
effects of UV-B radiation in a diverse array of aquatic and marine organisms. However, these data have not been 
quantitatively synthesized. Does UV-B have similar negative effects regardless of species studied, or are particular 
taxonomic or functional groups more susceptible to damage from UV-B than others? Are results from laboratory 
studies different from field studies? We used meta-analysis techniques to explore the effects of UV-B on survival 
and growth of organisms in freshwater and marine systems. Specifically, we used Hedge’s d to compare effect sizes 
between ecosystem types (marine vs. freshwater), taxonomic groups, functional groups, and experimental venue 
(laboratory vs. field). Our results suggest that UV-B susceptibility varies greatly among organisms regardless of 
ecosystem, taxonomic group, functional group, or experimental venue. While UV-B positively impacts a few 
species, the majority of species in this meta-analysis are negatively affected by UV-B.  
 
Baskett, M.L.1, Weitz, J.S.2, and S.A. Levin2 1 – National Center for Ecological Analysis and Synthesis 2 – 
Ecology and Evolutionary Biology, Princeton University THE EVOLUTION OF DISPERSAL IN RESERVE 
NETWORKS 
 
The fragmentation of a landscape into developed and protected areas may influence selection pressure on dispersal 
distance by increasing the chance of moving from a favorable to an unfavorable habitat.  We theoretically explore 
this possibility through two cases: (1) marine systems in which reduced predation and/or increased feeding are the 
selective forces acting on the evolution of planktonic larval duration, and (2) more generally, where stochastic 
(temporal) heterogeneity in reproductive yield is the primary selective force acting on the evolution of the 
proportion of offspring dispersing.  Model results indicate that habitat fragmentation generally causes continuously 
stable strategies to shift to reduced dispersal.  However, shifts to increased dispersal may occur when temporal 
heterogeneity is the primary selective force and constant-quota harvest occurs outside reserves.  In addition, model 
results suggest the potential for changes in the genetic variability in dispersal after habitat fragmentation.  The 
predicted evolutionary changes in dispersal will depend on factors such as the relative genetic and environmental 
contributions to dispersal-related traits and the extent of anthropogenic impacts outside reserves.  If the predicted 
evolutionary changes are biologically attainable, they may suggest altering current guidelines for the appropriate 
size and spacing of marine reserves necessary to achieve conservation and fisheries goals.   
 
Behrens, M.D.*, and R.A Gooding Dept. of Biology, Pacific Lutheran University, Tacoma, WA GEOGRAPHIC 
PATTERNS OF DIVERSITY IN FRESHWATER HERBIVOROUS FISHES: LATITUDE, ALTITUDE AND 
TEMPERATURE EFFECTS  
 
Herbivores can be important determinants of community structure in various systems, but the relative importance of 
herbivorous ectothermic vertebrates (eg. fishes and lizards) varies with latitude in marine and terrestrial systems. 
Unfortunately, little research has been conducted on geographic patterns of herbivore richness in freshwater fishes to 
determine if this group shows similar patterns to other ectothermic vertebrates. We used a macroecological approach 
to investigate the variation in herbivore richness with latitude, altitude and temperature. Relative herbivore richness 
decreased with both latitude and altitude, with the latter being significant only for rivers. In addition, we found a 
positive relationship between relative herbivore richness and minimum water temperature; this finding agrees with 
the pattern seen in marine fishes. The mean herbivore richness of freshwater fishes was much greater compared to 
marine fishes, but the slopes were remarkably similar. These data indicate that the latitudinal diversity gradient in 
herbivory is a general phenomenon among fishes. Since herbivorous fishes show similar gradients in diversity, we 
can begin to critically evaluate the mechanisms proposed to drive these patterns. These data add support for a 
physiological constraint due to temperature limiting the evolution of herbivory in both freshwater and marine fishes.  
 
Berger, MS* University of California, Irvine VARIATION OF LIFE-HISTORY TRAITS AND STABLE 
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ISOTOPE RATIOS IN STRONGYLOCENTROTUS FRANCISCANUS ALONG A WAVE EXPOSURE 
GRADIENT  
 
Many marine habitats are dominated by horizontal gradients in which environmental conditions vary over a spatial 
scale of kilometers. Changes in environmental conditions are known to drive many biological processes. I examined 
how life-history traits, such as fecundity, egg volume, and egg biochemistry, varied in the red sea urchin 
Strongylocentrotus franciscanus along a horizontal gradient of decreasing wave energy and increasing terrestrial 
input from an estuarine source in Barkley Sound, British Columbia. Additionally, stable carbon and nitrogen 
isotopic analyses were performed to address if terrestrially derived material was assimilated into egg production and 
if assimilated materials were allocated equally to reproductive (egg) and somatic (tube foot) tissue. Urchins furthest 
from the open coast released the most eggs. Egg volume varied between females within a site, but not between sites. 
Egg biochemistry (e.g., protein, carbohydrate, and lipid levels), a proxy for egg quality, was similar across all sites. 
No obvious spatial patterns in carbon isotopic ratios were observed. Different carbon and nitrogen isotopic levels 
were observed when comparing egg to tube foot tissue.  
 
Bergschneider, H.I.*, and G. Muller-Parker Shannon Point Marine Center; Western Washington University 
NUTRITIONAL ROLE OF TWO ALGAL SYMBIONTS IN THE TEMPERATE SEA ANEMONE 
ANTHOPLEURA ELEGANTISSIMA  
 
Anthopleura elegantissima hosts Symbiodinium muscatinei (a dinoflagellate, known as zooxanthellae) and green 
algae known as zoochlorellae. To investigate nutritional benefits associated with hosting one algal symbiont over the 
other, symbiont population densities, productivity, and stable isotopic signatures were compared seasonally (2004-
2005) in anemones collected from WA. Symbiont populations were stable in summer and winter, with zoochlorellae 
densities ~4x greater than zooxanthellae densities. The productivity of freshly-isolated zooxanthellae was ~2.5x that 
of zoochlorellae during July; comparable reduced rates were obtained in other months. Calculations comparing 
productivity and C-specific growth show zoochlorellate anemones have 30-50% more photosynthetic carbon 
available than zooxanthellate anemones. These results however, are based on substantially different estimates of the 
duration of algal cytokinesis (zooxanthellae 28h, zoochlorellae 69h). Zooxanthellate anemone tissue was 2‰ (13C) 
and 5‰ (15N) and zoochlorellate anemone tissue was 6‰ (13C) and 8‰ (15N) enriched over their respective 
symbionts. The greater disparity in the delta values of anemones and their zoochlorellae suggests that zoochlorellate 
anemones receive less nutrition from their symbionts than zooxanthellate individuals. Isotopic data supports 
substantial reliance on external food sources, suggesting the differences in algal contributions of zooxanthellate and 
zoochlorellate anemones may not be important to the nutrition of this temperate anemone.  
 
† Bergsma, GS* University of California, Santa Barbara MUTUALISTIC TUBE-DWELLING AMPHIPODS 
PROTECT CORALS FROM PREDATORS  
 
Tube-dwelling amphipods (Gammaropsis sp.) mutualistic with corals in the genus Montipora in the northern 
lagoons of Moorea, French Polynesia, induce the formation of long finger-like projections in otherwise encrusting or 
plating colonies. The fingers, some as long as 180mm, cause dramatic changes in colony morphology, with 
important implications for coral growth and survival. Montipora is a favored prey of Crown-of-Thorns Seastars 
(COTS) and Pin Cushion Stars (PCS), and it is hypothesized that altered coral morphology could change COTS and 
PCS feeding efficiency and prey choice. Field surveys and laboratory experiments demonstrated that the presence of 
mutualist-induced fingers reduced the risk of attack from echinoid predators, and increased survival in attacked 
colonies. Together, these experiments demonstrate the importance of epibiotic mutualists to corals.  
 
Bergstrom, C.A.* Bamfield Marine Science Center and the University of Alberta NICHE SEGREGATION AND 
PHENOTYPIC DIVERGENCE IN A POLYMORPHIC FLATFISH  
 
Phenotypic polymorphisms in natural systems are often maintained by ecological selection, but only if niche 
segregation between morphs exists. Polymorphism for eyed-side direction is rare among the ~700 species of flatfish 
(Pleuronectiformes), and the evolutionary mechanisms that maintain it are unknown. Platichthys stellatus (starry 
flounder) is a polymorphic pleuronectid flatfish exhibiting large, clinal variation in proportion of left-eyed (sinistral) 
morphs, from 50% in central California to 100% in northern Japan. Here I examined multiple traits related to 
swimming and foraging performance between sinistral and dextral morphs of P. stellatus from 12 sites to investigate 
if the two morphs differ in ways that may affect ecological niche space. On average, dextral morphs have longer, 
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wider caudal peduncles, shorter snouts, and fewer gill rakers than sinistral morphs. While the differences are small 
in magnitude, they are consistent in direction across samples, implying that dextral and sinistral P. stellatus may be 
targeting different prey types. Stable isotope ratios of muscle tissue suggest that dextral P. stellatus occupy wider 
niche space than sinistrals. These results show that the two morphs are not ecologically identical and therefore may 
represent a rare example of divergent selection maintaining polymorphism of asymmetric forms.  
 
† Bianchi, C.1*, Tissot, B.N.1, and M.M. Yoklavich2 1 - Washington State University, Vancouver, 2 - NOAA 
National Marine Fisheries Service ABUNDANCE AND DISTRIBUTION OF MEGAFAUNAL 
INVERTEBRATES IN SUBMARINE CANYONS AND THEIR ECOLOGICAL ASSOCIATIONS WITH 
GROUNDFISH.  
 
Recent studies have identified that deep sea corals, sponges and other megafaunal invertebrates can provide 
important habitat for fishes by adding structure and relief to existing habitat. In response, scientific research is 
shifting fishery management to include ecosystem-based approaches in order to minimize the risk of irreversible 
change to natural assemblages of species and ecosystem processes. We identify patterns in abundance and 
distribution of megafaunal invertebrates and their habitat as well as their ecological associations with groundfish in 
submarine canyons near Monterey, California and in Astoria, Oregon. Underwater surveys were conducted using the 
Delta submersible in Carmel and Ascension canyons and ROPOS vehicle in Astoria canyon. Twelve dives for each 
of the California canyons and seven dives for Astoria were analyzed using videotaped transects. We quantified 520 
habitat patches in Ascension, 564 patches in Carmel and 390 patches in Astoria. Mud and other low-to medium-
relief habitat dominated all canyons. We identified 14,070 invertebrates in Ascension with brittle stars being the 
most abundant species whereas Carmel had a total of 30,052 invertebrates with spot prawns being the most 
prevalent species. For Astoria, 85,178 invertebrates were identified with Myxoderma sea stars being the most 
abundant species. Assessment on the importance of megafaunal invertebrates as structure-forming components to 
groundfish habitat is in progress. To date, we have observed groundfish located within one body length (up to 27% 
of observations) or actual contact (up to 2%) with structure-forming invertebrates.  
 
Blanchette, C.A.*¹, Miner, M.², Raimondi, P.T.², and B.R. Broitman¹ ¹University of California, Santa Barbara 
²University of California Santa Cruz LATITUDINAL VARIATION IN ROCKY INTERTIDAL  COMMUNITY 
STRUCTURE ALONG THE WEST COAST OF NORTH AMERICA 
 
Recent studies suggest that nearshore oceanographic conditions can have important effects on the structure of 
benthic communities. To evaluate latitudinal variation in community structure in relation to previously described 
biogeographic provinces and prevailing oceanographic current patterns, we conducted surveys of benthic rocky   
intertidal communities at 67 sites along the Pacific Coast of North America from Baja California Sur, Mexico 
(26.7°N latitude) to southern Alaska, USA (58.3°N latitude), spanning a coastal distance of approximately 5500km. 
We found a high degree of spatial structure in the similarity of intertidal communities along the coast.  Community 
structure differed significantly among 6 major biogeographic regions. Breaks between regions generally 
corresponded well with coastal features correlated with oceanographic transition zones and biogeographic 
boundaries previously described for mollusks and marine algae.  We identified 13 major community structure   
“groups” using cluster analysis, which corresponded well with major biogeographic regions. Similarity in 
community structure at the large scale was highly correlated with distance among sites and with long- term mean sea 
surface temperature. We suggest that oceanographic patterns may largely determine patterns of intertidal 
community structure along the Pacific coast of North America, and we identify important biogeographic breaks 
delimiting regions of community similarity. 
 
† Blasius, M.E.*, and G.D. Goodmanlowe California State University Long Beach LEVELS OF 
POLYCHLORINATED BIPHENYLS (PCBS) AND CHLORINATED PESTICIDES IN PINNIPEDS OF THE 
SOUTHERN CALIFORNIA BIGHT  
 
Highly industrialized areas, such as the Southern California Bight (SCB), have repositories of polychlorinated 
biphenyls (PCBs), DDTs and chlordanes that are chronic sources of long-term exposure even after the use of these 
materials has ceased. The biological traits of pinnipeds make them prone to accumulate high concentrations of 
lipophilic contaminants and become vulnerable to their toxic effects. PCBs and chlorinated pesticides were analyzed 
in the blubber of 201 pinnipeds (128 California sea lions ; 59 northern elephant seals ; and 14 harbor seals ) acquired 
from stranded animals that died at local marine mammal centers between 1994-2006. DDTs were the most 
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predominant contaminants, followed by PCBs, and chlordanes. Concentrations of PCBs and DDTs varied from less 
than one ìg/g to 847 ìg/g on a lipid weight basis. The northern elephant seals had lower concentrations of tPCB and 
tDDT by one order of magnitude than the CA sea lion and harbor seal. Concentrations of DDTs have declined 
greatly over the last three decades in the SCB, however the measured concentrations of PCBs and DDTs in 
pinnipeds of southern California are still some of the highest values reported worldwide for marine mammals in 
recent years.  
 
† Bowles, C.M.*, and E. Grosholz. University of California, Davis. DO ALTERNATE STABLE STATES EXIST 
IN CENTRAL CALIFORNIA SOFT-SEDIMENTS? COMMUNITY STRUCTURE, STABILITY AND 
DISTURBANCE  
 
Natural ecological systems can be modified by many factors including habitat modification, eutriphication, 
introduction of species and fishing. Thresholds may exist, allowing a natural system to withstand disturbance  
or respond with alternate stable states. Alternative stable states are distinct community assemblages in similar 
environments. Alternate stable state theory may be important for understanding dynamics and managing  
ecological systems, but experimental evidence is limited and controversial. Boccardia proboscidea, a native 
polychaete worm, has recently formed dense patches in Bodega Harbor mudflats adjacent to habitat dominated by 
venerid clams and phoronids. These two communities may represent alternate stable states. I experimentally 
manipulated Boccardia and adjacent communities to study community structure, stability and recovery. If the two 
communities represent alternate stable states, monitored patches of Boccardia are expected to persist and  
physical conditions will not differ between the patch types. If stable, Boccardia  patches transplanted into clam-
phoronid areas are expected to persist and defaunated patches will be colonized by surrounding species. Data show 
Boccardia  and clam-phoronid patches are distinct communities, with different physical properties. Boccardia, 
phoronids and clams can survive in transplants, but transplants are influenced by the surrounding community. Data 
show strong support for alternate states, but stability determination awaits final sampling. 
 
† Bright, J. L.1*, Tissot, B. N.1, and M. Love2 1 - Washington State University Vancouver, Vancouver, Washington 
2 - UC Santa Barbara, Santa Barbara, California ABUNDANCE AND DISTRIBUTION OF DEEP-SEA 
CORALS AND OTHER BENTHIC STRUCTURE-FORMING INVERTEBRATES AND THEIR ASSOCIATION 
WITH ROCKFISH ON THE SANTA CRUZ ISLAND "FOOTPRINT".  
 
Large structure-forming invertebrates and their associated habitats are of major importance when determining 
essential fish habitat as required by the Sustainable Fisheries Act. The objective of this study is to investigate the 
distribution and abundance of deep sea corals and other structure-forming invertebrates at the “Footprint” off Santa 
Cruz Island between 1995-2004: a high-relief area of the continental shelf at 150-350m depths. Of particular interest 
is the newly described black coral, Antipathes dendrochristos, commonly called the Christmas tree coral. This multi-
branched black coral forms colonies that can reach 2.5m in height and are relatively common in the “footprint”. An 
additional aspect of this study is to investigate potential associations between other structure-forming invertebrates, 
such as gorgonians and sponges, and their relationship to fishes. Preliminary data suggest habitats in the study area 
are extremely complex, consisting primarily of rock ridge habitat and the most abundant large invertebrate are 
foliose sponges.  
 
Britt, L.L.*, Gosnell, L.C., and R. MacIntosh NOAA, Alaska Fisheries Science Center RACE Division and UW, 
School of Aquatic and Fishery Sciences REALIZED FECUNDITY AND INCUBATION PERIOD 
CONFIRMATION  
 
Pacific sandfish (Trichodon trichodon), a member of the family Trichodontidae, range along the coast of the eastern 
north Pacific from California to the Aleutian Islands. While little is known about the biology and ecology of Pacific 
sandfish, previous studies have attempted to investigate the reproductive biology of Pacific sandfish with limited 
results, primarily due to the difficulty in collecting large numbers of Pacific sandfish. Previous observations have 
suggested that Pacific sandfish may be batch spawners, producing up to 15,000 eggs per year based on reserve 
oocyte counts. Additionally, it has been suggested from the collection and incubation of an egg mass found 
intertidally that Pacific sandfish are solitary spawners that deposit adhesive egg masses in shallow water with an 
estimated incubation period of one year. A fortuitous bottom trawl over a large spawning aggregation of Pacific 
sandfish off of Kodiak Island, Alaska, in 2001 presented the opportunity to re-evaluate the reproductive biology of 
this species. Through direct counts of ripe females, fecundity ranged between 344 and 943 oocytes. Histological 
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examination of the ovaries also showed no signs of batch spawning based on reserve oocyte size and developmental 
stage. Additionally, by artificially fertilizing Pacific sandfish eggs at sea and holding them at the Kodiak Fisheries 
Research Center, we were able to confirm the previously estimated incubation period of one year.  
 
† Burford, M.O. * University of California, Santa Cruz GENETIC STRUCTURE IN A MARINE FISH WITH AN 
EXTENDED PELAGIC LARVAL PHASE: AN ANALYSIS OF BOTH THE JUVENILE AND ADULT 
POPULATIONS OF BLUE ROCKFISH (SEBASTES MYSTINUS) 
 
In long-lived species the reproductive population contains many generations, and the genetic structure of that 
population integrates many year-classes produced under a variety of conditions that affect the mating of adults and 
dispersal of larvae. Analyzing the genetic structure of both the adult population and individual year-classes provides 
information on both evolutionary events that shaped the population genetic structure and contemporary events that 
may have limited or promoted dispersal.  As settled juveniles and adults, blue rockfish (Sebastes mystinus) are non-
migratory inhabitants of kelp and rocky reef habitats along the California coast, contain approximately 8 generations 
of reproductive adults, and possess a pelagic larval and juvenile stage lasting over three months.  Given the extended 
pelagic larval phase of this species, there is a potential for long-distance dispersal.  I analyzed the genetic structure 
of the adult population throughout the range and contrast this to two different juvenile year-classes by using 
microsatellite markers and mitochondrial DNA sequence data (D-loop).  Results of the population genetic analysis 
of the adults revealed three genetically distinct regions and suggest an area of admixture between two of the larger 
regions.  Results of the microsatellite analyses also revealed significant genetic structure among juvenile locations in 
both year-classes that was spatially and temporally ephemeral.  These results suggest that potential dispersal may not 
translate into realized dispersal in a given year and that dispersal ability of larvae or reproductive potential of the 
adults may vary annually.  Therefore, the genetic structure of individual year-classes within that adult population 
provides additional information that may help to elucidate the evolutionary relationships among adult locations 
throughout the species’ range. 
 
† Bushnell, M. E.*, and Parrish, J. D. University of Hawaii, Hawaii Cooperative Fisheries Research Unit 
REPRODUCTIVE BIOLOGY OF YELLOW TANG (ZEBRASOMA FLAVESCENS)  
 
The yellow tang (Zebrasoma flavescens) is the dominant species caught in the commercial aquarium fishery off the 
Kona coast of Hawaii. However, little is known about the reproductive biology of yellow tang, limiting the ability of 
managers to protect the species from over fishing, and preventing aquaculturists from breeding them successfully in 
captivity. This project is currently investigating the seasonality and frequency of spawning in adult female tang. 
Research to date suggests a lunar cycle to spawning (periodic regression, F = 33.7, df = 2, 225, P < 0.0001), with 
greater fecundity and ovary weight exhibited around the full moon of the summer months. A protracted spawning 
season beginning in February and continuing until October is indicated; the length of the season will be more 
definitively established from monthly samples taken May 2006-April 2007. Histological investigation of ovaries has 
revealed the presence of both hydrated oocytes and post-ovulatory follicles (POFs) simultaneously, implying that 
spawning occurs frequently, possibly on consecutive days within the spawning season. A more thorough 
determination of spawning frequency of females, combined with batch fecundity measurements, will lead to 
estimates of ‘potential reproductive output,’ to be used for evaluating performance of Fishery Replenishment Areas 
(FRAs) for managing these heavily harvested populations.  
 
Carrington, E.*, L. Coutts, and G. Moeser Friday Harbor Laboratories, Department of Biology, University of 
Washington WHEN MUSSELS PUT THEIR FOOT DOWN: BYSSAL THREAD PRODUCTION IN FLOW  
 
Mussels dominate epibenthic substrates worldwide, in part due to their strong attachment via a tough, collagenous 
byssus. This tethering structure is composed of numerous byssal threads, each wrapping around a single byssus stem 
and terminating with a plaque adhering to the substrate. Threads gradually degrade over 1-2 months and must be 
regularly replenished; new threads are formed within a groove in the mussel’s foot by a molding process that 
requires several minutes. Our recent study demonstated this behavior is hindered at very modest flows (~20 cm/s) in 
the blue mussel, Mytilus edulis. For this study, we repeated our laboratory assay using four common mussel species: 
M. galloprovincialis, M. trossulus, M. californianus, and Modiolus modiolus. Solitary mussels were held in a 
unidirectional flume (5 – 40 cm/s) and the number and length of threads produced in 24 hrs was recorded. Thread 
production and thread length decreased with increasing flow, and this trend generally corresponded with each 
species’ morphology and habitat. No mussels produced threads at velocities >35 cm/s, even though some species 
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inhabit wave exposed shores with velocities that can be two orders of magnitude higher. We discuss potential 
mechanisms by which mussels maintain strong byssal attachments in habitats with extreme flows.  
 
Caselle, J.E.1*, Friedlander, A.M.2, Beets, J.3, Lowe, C.G.4, and Y. Papastamastiou5 1 - Marine Science Institute, 
University of CA Santa Barbara 2 - NOAA/Oceanic Institute, Waimanalo, Hawai’i 3 - University of Hawai’i at Hilo 
4 - California State University 5 - Hawai’i Institute of Marine Biology  
 
Palmyra Atoll National Wildlife Refuge in the central Pacific Ocean is a relatively unspoiled location that supports 
an unexploited bonefish (Albula spp) population in a predator-dominated ecosystem. Bonefish at Palmyra are most 
reproductively active around the full moon, likely indicating peak spawning during this time. Bonefish physiological 
stress response to recreational angling showed signs of elevated cortisol, glucose, and lactate in blood plasma. 
Growth rates at Palmyra are lower than reported at other locations and likely reflect increased competition due to 
high population density and predation from sharks, jacks, and other abundant predators. Bonefish movement 
between tidal flats and deep lagoons was strongly influenced by tidal fluctuations and food habits differed between 
tidal cycles. Blacktip reef sharks show some site fidelity to certain lagoon areas, and these movements are 
influenced by tidal inundation of reef flats. Some biological parameters of Palmyra bonefish (average length, sex 
ratio) were dramatically different than more heavily exploited populations at Tarawa and Kiritimati Atolls. 
Overfishing as well as loss of pre-spawning staging areas are likely responsible for observed declines in catches, 
average size, and sex ratios of bonefish at these latter atolls. This research provides a better understanding of how 
unaltered ecosystems are structured, how they function, and how they can most effectively be maintained.  
 
† (Catton) Button, C.A. Scripps Institution of Oceanography CURRENT STATUS OF A PINK ABALONE 
(HALIOTIS CORRUGATA) POPULATION NEAR SAN DIEGO, CALIFORNIA  
 
Abalone provided a substantial fishery for over eighty years in California, culminating in the depletion of the five 
southern California commercial species by 1997. A devastating combination of disease and over-exploitation 
reduced population levels well below the theoretical lower-density limits (2,000/ha). Nearly a decade later, many 
abalone populations still have not rebounded. I conducted an intensive survey of a pink abalone population near San 
Diego in order to evaluate its current population status. This study uses traditional demographic data as well as 
nearest-neighbor distances and aggregation characteristics. Small-scale spatial attributes are important to monitor in 
order to evaluate the reproductive potential of this population. The aggregation characteristics used in this study 
include the number, the size-frequency, and the sex-ratio of individuals within the aggregations. Current estimates 
reveal that the population density is still far below the theoretical minimum spawning density, although more than 
half of the individuals are aggregated into groups of two or more. Evidence of recent recruitment suggests that the 
population may have growth potential in the future although no differences in population characteristics were 
detected between 2005 and 2006.  
 
† Chang, A.L.* University of California Davis SALINITY VARIATION AS A DETERMINANT OF PATTERNS 
OF ESTUARINE COMMUNITY DIVERSITY.  
 
Salinity variation is widely recognized as a potentially important factor governing community composition in 
estuaries, yet its effects on hard substrate communities are relatively poorly documented. In this presentation, I 
compare results from a monthly record of sessile invertebrate recruitment with variation in temperature and salinity 
in San Francisco Bay, California, to assess the effect of seasonal changes in water conditions on community 
diversity, including the success of native and non-native species. Drastic salinity changes that occur in some years, 
but not others, are implicated as a potentially important physical factor in driving large-scale changes in community 
composition. I suggest that the ability of dominant species to withstand these salinity fluctuations may be especially 
important in determining the resulting community’s composition and structure.  
 
Chittaro, P. M.*, Kaplan, I., Keller, A., and Levin Northwest Fisheries Science Center, Seattle, WA, USA. 
DIFFERENCES IN SPECIES-AREA RELATIONSHIPS OF FISH ASSEMBLAGES: APPLICATIONS FOR 
ECOSYSTEM-BASED MANAGEMENT.  
 
Moving from single-species to ecosystem-based management requires that we understand how community-level 
attributes such as diversity change with area. In this talk, we first examine how species-area relationships vary for a 
fish community grouped by life history and ecological attributes (trophic level, substrate preference, maximum 



 38 
 

 

depth preferences, and maximum size). We then examine variability in assemblage structure as a means to further 
understand the processes underlying spatial patterns of fish diversity. Species were more prevalent per unit area for 
species that were of a relatively low trophic level (<3.45), preferred hard substrates, had moderate maximum size, 
and were found in certain depth strata. Using these species-area relationships we estimated the number of species 
that would be included in hypothetical marine protected areas of different sizes. Finally, an assessment of 
assemblage structure indicated that a suite of species were present regardless of the size of area sampled, while 
assemblage similarity was related to depth and to a lesser degree latitude. If species diversity is the sole objective of 
a management plan, then our results point to a specific suite of characteristics along the US West Coast that will 
maximize the likelihood of successfully achieving a biodiversity objective.  
 
† Christie, M.R.*, Johnson, D.W., Stallings, C.D., and M.A. Hixon Department of Zoology, Oregon State 
University PATTERNS OF LARVAL RETENTION AND CONNECTIVITY IN A CORAL-REEF FISH  
 
Patterns of demographic connectivity among and retention within local populations of marine fish are poorly 
understood due to the difficulty of directly tracking pelagic larvae. Population genetic analyses provide one 
approach for addressing this question. We collected bicolor damselfish (Stegastes partitus) from five islands within 
the Exuma Sound, Bahamas, bordering an area of 100 by 175 km. Fifty adults and fifty recruits were collected at 
each site and subsequently genotyped at seven polymorphic microsatellite loci. Several population and individual 
based methods indicate that at least one of the island sites is influenced by self-recruitment. Additionally, high levels 
of polymorphism found within these genetic markers enabled the detection of at least one parent-offspring pair 
within a site. Results from assignment tests and other population level methods were compared with results from 
parentage analysis. These data support mounting evidence that local populations of coral-reef fish may be less 
demographically open than previously thought. However, comparisons among groups of populations demonstrate 
that patterns of connectivity can vary within relatively small geographic distances. Ongoing work focuses on 
providing precise estimates of rates of larval exchange among populations. Such information will be invaluable for 
advancing marine metapopulation theory as well as marine conservation and management efforts.  
 
Constable, H.B.1*, Larson, R.J.1, Gilbert-Horvath, L.A.2, Garza, J.C.2 1San Francisco State University  
2NOAA - Santa Cruz POPULATION GENETICS OF PELAGIC JUVENILE SEBASTES JORDANI, 
SHORTBELLY ROCKFISH, ALONG THE CALIFORNIA COAST 
 
The shortbelly rockfish, Sebastes jordani, an abundant and ecologically significant prey species, experience an 
extended pelagic stage during which extensive larval transport can occur.  The genetic composition of young of the 
year can reflect patterns of dispersal and survival that exist in any particular year (Burton and Lee 1994, Johnson 
and Black 1984, Hedgecock 1994 a,b).  Using 12 microsatellite loci, I examined temporal and spatial genetic 
structure of 761 pelagic juvenile shortbelly rockfish sampled at 36 stations across 900 km of the California coast.  
Birth date estimates from length and age data show a wave of successful spawning and survival starting in the north 
and moving south.  Samples were analyzed using a number of statistical techniques and over multiple spatial scales 
and revealed little population differentiation during the pelagic phase.  Assignment analyses showed differences in 
allele frequencies across Point Conception.  Fine scale analysis revealed groups of siblings collected at two 
locations, suggesting that cohesive patches of juveniles were transported together for a period of 7 to 9 weeks. 
 
† Cooper, E.E.*, and A.L. Shanks Oregon Institute of Marine Biology SPATIAL VARIABILITY IN AGE 
STRUCTURE OF POPULATIONS OF TEGULA FUNEBRALIS ON THE WEST COAST OF NORTH AMERICA  
 
During 2005 and 2006, size-frequency distributions from 22 populations of Tegula funebralis were studied. Sites 
were located in Oregon (15 sites), California (5 sites), and Baja California (2 sites). A latitudinal gradient in 
population structure, with less inter-annual variation in recruitment in the south, had been proposed in Oregon and 
Northern California. In contrast, Menge et al (2004) proposed that recruitment is higher in northern Oregon due to 
intermittent upwelling. In Oregon, size-frequency distributions did not correlate with latitude. Populations in Oregon 
show a difference between protected sites (bays and coves) than the open coast. Most populations from protected 
areas are characterized by a peak in the population size-frequency at small sizes (<3.5 g.); animals weighing 3.5 g. 
are 5-6 years old (Frank 1975). Populations from exposed sites have relatively few small sized individuals and show 
an older age-structure. In Northern California and Baja California, all sampled populations, regardless of coastal 
topography, are characterized by a peak in the distribution at individuals <1 g. This difference may be due to 
oceanographic conditions that prevent retention of larvae and high recruitment in exposed sites on the Oregon coast. 
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Differences in life history between northern and southern populations may also be responsible.  
 
Crozier, L. G.*, and R. W. Zabel NWFSC, NOAA-Fisheries PREDICTING THE IMPACTS OF CLIMATE 
CHANGE AT THE POPULATION LEVEL: USING LIFE-CYCLE MODELS TO INCORPORATE 
POPULATION DIFFERENCES AMONG POPULATIONS OF SPRING CHINOOK SALMON  
 
Few studies of the effects of climate change incorporate detailed population dynamic models. Even fewer consider 
differences between populations in the driving environmental factors that affect population dynamics. Nonetheless, 
genetic and habitat differences mediate environmental impacts, and often differ between populations. We previously 
identified such differences in 15 populations of threatened Chinook salmon from central Idaho. We here explore the 
consequences of different forcing factors for juvenile survival (streamflow vs. temperature) for the population 
viability of 4 of these populations. We developed a stochastic, density-dependent life-cycle model with independent 
environmental impacts in juvenile and ocean stages, parameterized for each population, and compared population 
viability in the current climate with 3 climate change scenarios. We found that mean abundance decreased and the 
probability of quasi-extinction increased dramatically for all populations. Differences between populations were 
greatest in more moderate scenarios. Model results were more sensitive to ocean survival parameters in the current 
climate, and to freshwater survival parameters after climate change. We conclude that global warming poses a direct 
threat to freshwater stages in these fish, increasing their risk of extinction. Our results demonstrate that detailed 
population models can usefully incorporate climate change predictions, and that differences between populations in 
their responses to warming should inform conservation decisions.  
 
† Curtis, D.L.*, and I.J. McGaw University of Nevada, Las Vegas; Bamfield Marine Sciences Centre 
MICROHABITAT CONDITIONS OF THE DUNGENESS CRAB, CANCER MAGISTER, MEASURED USING 
DATA STORAGE TAGS  
 
Previous studies investigating the habitat conditions experienced by decapod crustaceans living in estuaries have 
examined broad scale changes in environmental variables recorded at fixed stations. However, these studies may not 
accurately represent the microhabitat conditions experienced by individual animals. The aim of this study was to 
develop a methodology with which to determine the actual scales on which highly mobile animals inhabiting 
estuaries are exposed to low salinity conditions. Recent technological advances have lead to the development of 
commercially available miniaturized data storage tags (DSTs). The DSTs employed in this study are unique in that 
they incorporate salinity measurements in addition to the standard temperature and depth sensors. DSTs were 
affixed to the dorsal carapace of the Dungeness crab, Cancer magister. This species served as an excellent subject 
for this study because of its large size and the relatively long (> 1yr) intermoult period of adults. Crabs were released 
between July 2004 and December 2005 in the Sarita river estuary, Barkley sound, British Columbia. The recovery 
rate of DSTs was 50%. Crabs experienced periods of decreased salinity as low as 14‰, and lasting from 10min to 
18h in duration. The temporal scale of salinity exposures was irregular and did not correspond to tidal flux. In the 
late fall, crabs ventured into low salinity more frequently. This corresponded with the occurrence of large numbers 
of spawned out salmon carcasses in the river, suggesting that crabs are actively entering areas of low salinity to 
forage. These results underscore the importance of determining the actual scale of salinity exposure that animals 
experience when investigating habitat preference. This study provides insight into the distribution of crabs with 
reference to salinity and may be valuable for making management decisions on commercially and recreationally 
important fisheries.  
 
† Daly, B.J.* University of Alaska Fairbanks THE EFFECTS OF MACROALGAE ON LARVAL CRAB 
ASSEMBLAGES IN KACHEMAK BAY, ALASKA   
 
Habitat structure and complexity may affect the diversity and abundance of species in an ecosystem. Few studies 
have addressed crab abundance as well as species richness with respect to habitat complexity. This is especially true 
for the early life stages. Since these early stages can limit adult populations, it is important to investigate how larval 
crab population dynamics vary as habitat complexity changes. Larval crabs were surveyed in terms of abundance 
and species diversity at specific locations in Kachemak Bay with varying amounts of kelp structure. Natural 
variability was investigated monthly using SCUBA surveys and light traps from June 2005 to September 2006. 
Understory kelp density as well as the presence of canopy kelp had little effect on larval diversity or abundance. 
Nereocystis luetkeana, the dominant canopy species, may have not provided enough mid-water structure to affect 
the hydrodynamics at the sites investigated. Further research is needed to investigate the effects of canopy kelp 
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density on hydrodynamic processes and larval dispersal.  
 
† Davidson, T.M.* Oregon Institute of Marine Biology, University of Oregon INTERTIDAL DISTRIBUTION 
AND DENSITY OF THE INTRODUCED BIOERODING ISOPOD SPHAEROMA QUOIANUM IN COOS BAY, 
OREGON  
 
The Australasian burrowing isopod (Sphaeroma quoianum) was discovered in Coos Bay, Oregon in 1995. After 
approximately ten years, S. quoianum has become a common member of the estuarine intertidal community and 
appears to be contributing to the erosion of marsh bank and sandstone shoreline. To determine the intertidal 
distribution, prevalence, and density of this destructive bioeroder within Coos Bay, field surveys and density 
measurements were conducted. Sphaeroma quoianum densities within burrowed marsh bank, wood, and sandstone 
substrata (their primary habitats) were measured in eight replicate sites during August, January, and April. Field 
surveys reveal S. quoianum is present in approximately one-half of the sites examined. In addition, S. quoianum 
presence is dependent upon salinity class (p<0.001); nearly all observations of S. quoianum were within mesohaline 
(>5-18‰) and polyhaline (>18-30‰) salinities. Isopod densities varied significantly between marsh bank, wood, 
and sandstone substrata (p<0.001) and month of the year (p<0.05). The overall mean densities for marsh bank, 
wood, and sandstone were 4257, 23713, and 24324 individuals per 0.25m³, respectively. The wide distribution and 
prolific densities S. quoianum exhibits within intertidal substrata have clear implications for shoreline erosion and 
the conservation of saltmarsh habitat.  
 
Davidson, I1*, Ruiz, G2, and M Sytsma1 1 - Portland State University 2 - Smithsonian Environmental Research 
Center ASSESSING THE VECTOR POTENTIAL FROM HULL BIOFOULING ON OBSOLETE VESSELS: A 
CASE STUDY OF TWO VESSELS TRANSFERRED FROM CALIFORNIA TO TEXAS 
 
The U. S. Maritime Administration (MARAD) is mandated to dispose of obsolete vessels from its National Defense 
Reserve Fleets (NDRF). At the present time, the vessels are towed from the fleet to other geographic locations, 
where ship-breaking takes place. These vessels may act as vectors for the unintended transfer of organisms 
associated with the ships’ hulls and underwater surfaces, creating a risk of biological invasion. We conducted an 
initial analysis of the biofouling communities associated with two vessels that were towed from Suisun Bay, 
California, to Brownsville, Texas. Diver surveys were carried out to characterize the biota on the hulls using a 
combination of sample collection and video footage. A total 23 different taxa (species or species groups) were 
recorded prior to departure, with >90% of underwater surface area covered in biofouling on both vessels. The post-
transit sampling revealed that much of the biomass was removed, particularly the branching form of the bryozoan, 
Conopeum osburni , which was the dominant space occupier in the pre-voyage samples. However, much of the 
horizontal growth across the hull surfaces remained and numerous examples of these organisms were alive. The 
extent to which the movements of these vessels pose a threat of invasion is being assessed as are mitigating 
measures that may reduce the risk.  
 
Denny, M.W.* Hopkins Marine Station, Stanford University HYDRODYNAMIC REGULATION OF 
INTERTIDAL DISLODGMENT: NEW ESTIMATES OF WAVE EXPOSURE  
 
New measurements of the Reynolds-number-dependent drag coefficient of spheres has led to higher estimates of the 
maximum velocities associated with breaking waves. Modulated by the topography of rocky shores, local velocities 
may reach 35 m/s, considerably in excess of values previously suspected. The spatial and temporal variation in the 
imposition of these maximum wave-induced velocities can have substantial consequences for benthic organisms. 
Drag associated with a velocity of 35 m/s is sufficient to eliminate some algal species altogether, and can dislodge a 
substantial fraction of mussels, the dominant competitor for space. When drag is coupled with the temporally 
random effects of impingement forces, biological consequences are even more severe: even acorn barnacles can be 
dislodged. The upwardly modified velocity estimates reported here help to explain the role hydrodynamic forces 
play in maintaining the spatially and temporally variable pattern of species abundances typical of wave-swept 
intertidal shores. 

Dethier, M.N.1*, Ruesink, J.1, and H. Berry2 1 - University of Washington 2 - WA Dept. of Natural Resources 
WHAT’S SO GREAT ABOUT THE OCEAN? INTERTIDAL DIVERSITY GRADIENTS IN PUGET SOUND 



 41 
 

 

Pebble-sand beaches along the shorelines of Puget Sound show a striking gradient in species richness along the 
estuarine gradient. The pattern is consistent among years and exists for both epibiota and infauna. We investigated 
the processes behind this pattern, exploring gradients in physical conditions, growth rates, recruitment, and early 
post-recruitment mortality. Although richness and biomass of adult organisms are almost twice as high at the marine 
end of the gradient, richness and abundances of new infaunal recruits (< 1 month old) show no such gradient, even 
when sediment grain sizes are controlled. Protecting bivalve recruits from predators had minimal effects on survival 
over 4 months. Our results suggest that early post-recruitment mortality of infauna drives the richness gradient; 
subtle differences in salinity and/or temperature stresses may be the culprit.  

Donovan, D.A.1*, and H.H. Taylor2 1 - Western Washington University, Bellingham, WA. 2 - University of 
Canterbury, Christchurch, NZ METABOLIC COSTS INCURRED BY THE ABALONE HALIOTIS IRIS WHEN 
EXPOSED TO WAVE FORCES 
 
Animals in wave-exposed habitats contend with hydrodynamic forces throughout the day and these forces can affect 
their size and shape. In this study, we investigated aspects of the metabolic response of Haliotis iris to a range of 
forces. We monitored heart rate and adductor muscle activity while forces were applied at constant period. We also 
measured oxygen consumption during force application and during extended recovery. Force had little effect on 
abalone heart rate, which only varied between 31.4 and 32.8 beats min-1 in a low force experiment and 28.9 and 
30.6 beats min-1 in a high force experiment. However, force magnitude significantly affected muscle activity. There 
was little EMG activity when no force was applied, but EMG activity significantly increased with increases in force 
at both low and high forces. Oxygen consumption also increased with force application. Abalone in both 6.4N and 
9.6N treatments exhibited increased oxygen consumption of 10-20% and oxygen consumption remained elevated 
throughout a five hour recovery period. Percent change over resting MO2 of both treatments was significantly 
higher than that of control animals, although the force treatments were not different from each other. Our results 
indicate that living in a wave-exposed environment is metabolically costly for abalone. 
 
Edwards, M.* San Diego State University COMPARING EL NIÑOS AND THEIR IMPACTS ON CALIFORNIA 
KELP POPULATIONS 
 
The 1982-83, 1986-87, 1991-92, and 1997-98 El Niños were contrasted with regards to 1) their strength and timing 
in the tropical Pacific Ocean, 2) changes in ocean temperature, coastal upwelling, and wave intensity in the northeast 
Pacific Ocean, and 3) their impacts to giant kelp populations along the west coast of North America. The 
Multivariate ENSO Index, Oceanographic and kelp abundance data all show that the 1982-83 and 1997-98 El Niños 
were stronger and resulted in greater losses of giant kelp populations than either the 1986-87 or 1991-92 El Niños, 
but that the 1982-83 and 1997-98 El Niños differed in their timing of destructive wave events relative to when the 
ocean warmed and cooled. The 1982-83 El Niño caused a greater disturbance to giant kelp in central California than 
the 1997-98 El Niño but the 1997-98 El Niño caused a greater disturbance to giant kelp in southern California. 
These events appeared equally strong in Baja California. Kelp recovery varied among the four El Niños 
geographically due to the degree of kelp loss and differences in ocean climate. Together, these results indicate that 
El Niño impacts on California kelp forests result from complex synergies of numerous oceanographic and 
demographic factors. 
 
Eernisse, D. J.1*, and R. P. Kelly2 1 - California State University, Fullerton 2 - Hopkins Marine Station, Stanford 
University SIMILAR LARVAL DURATION DOES NOT MEAN SIMILAR PHYLOGEOGRAPHIC PATTERN 
IN WEST COAST CHITONS.  
 
The more than 900 chiton species worldwide all have non-feeding larvae. Most species free spawn gametes and the 
resulting trochopore larvae are planktonic, incapable of benthic crawling until they are at least a week old. The size 
and developmental patterns of chiton embryos and larvae are also similar across species. These observations, 
together with the lack of obvious barriers to gene flow along the West Coast, might imply that different species 
should have a similar extent of genetic exchange along the West Coast. However, our new DNA-based comparative 
phylogeographic comparisons for over 30 free spawning chiton species have revealed striking differences between 
species. Here we consider the confounding impacts that phylogenetic, ecological, or geographic differences might 
have, despite the apparent similarity in dispersal potential across species. There do appear to be differences that 
correspond to phylogeny, for example, similar patterns were generally found within Ischnochitonidae or Mopaliidae 
but members of each were very different from each other. Members of Lepidochitonidae were more diverse in their 



 42 
 

 

phylogeographic pattern. For such cases of differences among closely related species, we consider other 
reproductive, ecological, or latitudinal characteristics that might account for diversity of phylogeographic pattern.  
 
† Elahi, R.*1,  and P.J. Edmunds2 1 - Department of Biology, 2 - University of Washington. Department of 
Biology, California State University, Northridge CONSEQUENCES OF FISSION IN THE CORAL SIDERASTREA 
SIDEREA: GROWTH RATES OF SMALL COLONIES AND CLONAL INPUT TO POPULATION 
STRUCTURE  
 
Colony age and size can be poorly related in scleractinian corals if colonies undergo fission to form smaller 
independent patches of living tissue (i.e., ramets), but the implications of this life-history characteristic are poorly 
understood.  This study explored the ecological consequences of the potential discrepancy between size and age for 
a massive scleractinian, first by testing the effect of colony origin on the growth of small colonies, and second by 
quantifying the contribution of ramets to population structure.  Using Siderastrea siderea in St. John (U.S. Virgin 
Islands) as an experimental system, the analyses demonstrated that the growth of small colonies derived from sexual 
reproduction was 2.5-fold greater than that of small ramets which were estimated to be ≈100 years older based on 
the age of the parent colonies from which they split.  Although fission can generate discrete colonies – which in the 
case of the study reef accounted for 42% of all colonies – it may depress colony success and reef accretion through 
lowered colony growth rates.   
 
† Fenberg, P.B., and K Roy UC San Diego THE EFFECTS OF SIZE-SELECTIVE HARVESTING ON THE 
POPULATION BIOLOGY OF A SEX CHANGING LIMPET, LOTTIA GIGANTEA  
 
Human harvesting of marine species often preferentially targets the largest individuals. Size-selective harvesting has 
been shown to affect the life histories of many fish species, but little is known about how such harvesting practices 
influence the ecology and life history of marine invertebrates. The Owl limpet (Lottia gigantea) is a highly exploited 
intertidal gastropod, and illegal size-selective harvesting of this species is common along the southern and central 
California coast. Being a a protandric hermaphrodite, that sequentially changes sex from male to female, L. gigantea 
is particularly susceptible to selective harvesting; large individuals preferentially harvested are predominately 
territorial females (males are non-territorial). Life history theory predicts that such exploitation should lead males to 
change sex at smaller sizes and earlier ages. A comparison of sex ratios from frequently harvested sites versus well-
protected reserves provides strong support for this hypothesis.  
 
Ferdana, Z.A.*, and Beck, M.W. The Nature Conservancy PUMPING BLOOD INTO ECOSYSTEM-BASED 
MANAGEMENT THEORY: A PLANNING APPLICATION USING SPATIAL INFORMATION ON MARINE 
BIODIVERSITY AND FISHERIES  
 
Ecosystem-Based Management (E-BM) considers the cumulative impacts of different sectors and is intended to 
reverse the order of management priorities to start with the ecosystem rather than the species. Although genuine in 
its approach, transitioning this concept into information and ultimately decision-making is complicated and the path 
to its realization is unclear. Here we provide a practical example of how to take ecosystem-based spatial 
information, two decision support tools, and an overarching planning framework in order to put life into the E-BM 
theory. This talk provides an overview of a planning framework that incorporates fisheries modeling and 
biodiversity conservation decision support tools. Utilizing spatial information on ecosystems, habitats, and species 
in a portion of the Northern California Current, we will illustrate the framework of marine ecoregional planning 
along the outer coasts of Oregon and Washington. Within this framework we will demonstrate the use of MARXAN 
and Ecopath with Ecosim tools, providing one of the first examples where both tools are used to provide initial 
planning solutions to multiple objectives. If we are to realize Ecosystem-Based Management in our planning efforts 
one practical and powerful way is to take a multiple objective approach, making information and analyses 
transparent to decision makers and advancing integrated tool development.  
 
Finley, R.J.*, Chittaro, P.M., and P.S. Levin Northwest Fisheries Science Center, NOAA TOXIC NURSERIES: 
SETTLEMENT AND RECRUITMENT OF ENGLISH SOLE IN URBAN AND RURAL NURSERY HABITATS 
OF PUGET SOUND.  
 
Urban growth and industrial development in coastal regions are in danger of encroaching on habitats critical to 
recreationally and commercially important species. Nursery habitats of English sole in Puget Sound are shallow, 
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near-shore areas that also have high levels of urban and industrial development, with some sites receiving heavy 
inputs of chemical contaminants. Using field surveys throughout Puget Sound to quantify annual settlement patterns, 
we first identified the proportion of young-of-the-year English sole that use habitats near or in urban areas. We 
observed strong latitudinal gradients in settlement of young-of-the-year English sole with northern sites and sites 
along the western side of Puget Sound receiving the highest abundance of settlers. Settlement was also lower at sites 
near to and in urban areas. Next, using multivariate chemical variability in the otolith chemistry as a chemical map 
of Puget Sound, we asked what proportion of subadult sole occupied urban near urban vs. more pristine habitats as 
juveniles? Examination of the otolith chemistry in subadult fish provided evidence that northern sites and non-urban 
areas are important for the maintenance of adult populations of English sole.  
 
Fisher, J.L.*, Morgan, S.G., and S.H. Miller Bodega Marine Laboratory LARVAL EXPORT AND RETENTION 
IN A WELL-MIXED ESTUARY ON THE WEST COAST  
 
Along the east coast of the United States, vertical swimming by invertebrate larvae facilitates emigration from and 
immigration to estuaries. Larval transport may be regulated by diel, tidal and ontogenetic vertical migrations about 
preferred depths in classic estuarine circulation. However, little is know about the larval retention and export in 
shallow well-mixed embayments on the West Coast. We sampled crustacean larvae continuously for 48 h along the 
main channel of Bodega Harbor, California, by taking oblique tows, and we also sampled two stations at three 
discrete depths using a plankton pump. The vertical and horizontal distributions of larval stages of four families of 
crustaceans relative to light/dark and tidal cycles were determined. Larvae of most species exited the estuary after 
being released during ebb tides, especially at night. In contrast, larvae of pinnotherid crabs and barnacles appear to 
be retained by primarily remaining in bottom waters, where flow is reduced.  
 
† Floyd, E.Y. San Diego State University SHORT-TERM EXPOSURE OF LARVAL FATHEAD MINNOWS 
(PIMEPHALES PROMELAS) TO A PYRETHROID INSECTICIDE: IMPLICATIONS FOR GROWTH, 
BEHAVIOR, AND PREDATION RISK  
 
The EPA has recommended elimination of the use of organophosphate insecticides because of their potential 
toxicity to humans, and this has led to their gradual replacement with another class of insecticides, pyrethroids. 
Pyrethroids are highly toxic to fish, yet little information exists regarding their sublethal effects on aquatic 
organisms. The objective of this study was to determine the effects of short-term exposure to sublethal levels of the 
pyrethroid esfenvalerate on growth, behavior, and predation risk in larvae of the fathead minnow (Pimephales 
promelas). Because fish are likely exposed to short pulses of pesticides following periods of runoff from agricultural 
fields, I conducted short-term exposures. For growth experiments, 8-d old fathead minnows were exposed to five 
esfenvalerate treatments (control, solvent control, 0.1ug/L, 0.7ug/L, 1.5ug/L) for 4 h. After exposure, fish were 
transferred to uncontaminated water and held for 7 d. During this period, the amount of food remaining in each 
beaker and abnormal swimming behavior were quantified daily. Initial and final dry weights were taken to calculate 
growth rates. For predation risk experiments, 10 fathead minnows from each pesticide treatment were transferred to 
a 2.5-gallon aquarium containing one juvenile threespine stickleback (Gasterosteus aculeatus). Sticklebacks were 
allowed to feed for 45 minutes, after which the number of minnows remaining was recorded. Fish exposed to 
intermediate and high esfenvalerate concentrations experienced significantly higher mortality than controls when 
exposed to predators. Fish exposed to the intermediate and high concentrations exhibited impaired swimming and 
feeding ability 24 hours after exposure, and despite a rapid recovery of swimming and foraging ability, they grew 
significantly more slowly than fish exposed to the low concentration and controls. These experiments demonstrate 
that larval fish may not survive even short-term exposures to sublethal esfenvalerate concentrations, and that those 
that do are likely to exhibit lower growth rates, and potentially lower fecundities.  
 
Forrester, G. *1, and M. Steele2 1-Dept. of Natural Resources Science, University of Rhode Island, 2-Department of 
Biology, California State University, Northridge LARVAL CORAL REEF FISHES SELECT HABITATS FOR 
SETTLEMENT AT LARGE SPATIAL SCALES, BUT NOT AT SMALL SCALES 
 
A variety of cues are used by larval marine organisms to select habitats for settlement.  In most cases, settlement 
preferences have been tested at local scales and most cues used by larvae are appropriate for fine-grained habitat 
selection.  Coral reef fish larvae, however, respond to cues that might operate at a variety of spatial scales.  One reef 
species, the bridled goby, uses crevices under corals and rocks as a refuge from predators during the reef-associated 
juvenile and adult phase of its life.  Correlational and experimental evidence indicates that settling larvae show no 
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response to refuge availability when choosing among local habitat patches, a few square metres in area.  However, 
when choosing among entire reefs, thousands of square metres in area, larvae avoid settling at sites with abundant 
refuges.  The underlying cause of this striking scale-dependent larval behaviour is uncertain, but larvae settling to 
low-refuge sites are different phenotypically from those settling to high-refuge reefs.  We hypothesize that this 
apparently paradoxical behaviour may arise from interactions affecting gobies in their first few days after settlement, 
when they do not use crevices as refuges. 
 
† Freiwald, J* University of California Santa Cruz THE INTERACTION OF HABITAT STRUCTURE AND 
SPECIES CHARACTERISTICS INFLUENCES MOVEMENT PATTERNS OF TEMPERATE REEF FISHES  
 
Movement of individuals is an important demographic process that can determine the size and distribution of local 
populations, and allows populations to respond to spatial and temporal variability of resources. Movement behavior 
of individuals is expected to be dependent on species characteristics such as habitat affinity and aggregative 
behavior. Using automated acoustic telemetry I have been studying the movement of three species of kelp forest 
fishes: kelp rockfish (Sebastes atrovirens), blue rockfish (Sebastes mystinus), and kelp greenling (Hexagrammos 
decagrammus). All three species were studied simultaneously within the same habitat over a period of two years. 
Average home range size was correlated with species habitat affinity and aggregative behavior as predicted. Habitat-
attached and solitary kelp greenling had the smallest and most permanent home ranges, where as blue rockfish spent 
relative short time periods on a particular reef. Within the species the home range size varied with physical habitat 
characteristics such as relief and rugosity. Understanding how the species and habitat characteristics interact to 
influencing movement patterns of kelp forest fishes is of critical importance for understanding how species can be 
managed within a spatially explicit management context such as marine protected areas (MPAs).  
 
Galindo, H.M.1*, Olson, D.B.2, and S.R. Palumbi1 1 - Hopkins Marine Station, Stanford University 2 - RSMAS, 
University of Miami SEASCAPE GENETICS: A COUPLED OCEANOGRAPHIC-GENETIC MODEL PREDICTS 
POPULATION STRUCTURE OF CARIBBEAN CORALS  
 
Population genetics is a powerful tool for measuring important larval connections between marine populations. 
Similarly, oceanographic models based on environmental data can simulate particle movements in ocean currents 
resulting in quantitative estimates of larval connections between populations. However, these two powerful 
approaches have remained disconnected because no general models currently provide a means of directly comparing 
dispersal predictions with empirical genetic data. In addition, previous genetic models have considered relatively 
simple dispersal scenarios that are often unrealistic for marine larvae and recent landscape genetic models have yet 
to be applied in a marine context. We have developed a genetic model that uses connectivity estimates from 
oceanographic models to predict genetic patterns resulting from larval dispersal in a Caribbean coral. We then 
compare the predictions to empirical data for threatened staghorn corals. Our coupled oceanographic-genetic model 
predicts many of the patterns observed in this and other empirical datasets including an east-west divergence near 
Puerto Rico. This new approach provides both a valuable tool for predicting genetic structure in marine populations 
and a means of explicitly testing these predictions with empirical data.  
 
† Galst, C.J.*, and T.W. Anderson San Diego State University HABITAT LOSS AND FISH ASSEMBLAGES IN 
SURFGRASS (PHYLLOSPADIX TORREYI) BEDS  
 
Many studies have been conducted on seagrass beds in protected bays and estuaries as important nursery grounds for 
fishes and invertebrates. By contrast, there have been few studies investigating faunal-habitat associations in open 
coastal environments and only one study that has documented the fishes associated with surfgrass beds in southern 
California. In this study, we explored recruitment and the abundance of older life stages of fishes in surfgrass 
(Phyllospadix torreyi) beds along the open coast of San Diego County. We recorded fishes on surfgrass beds while 
we quantified seven variables of habitat structure on each bed. As expected, the variables that explained variation in 
the density of fishes were species-specific. Because surfgrass beds are subject to disturbance and loss of habitat may 
alter the abundance of fishes, we denuded small surfgrass beds and compared them with unmanipulated controls. In 
addition, we reduced the area of larger surfgrass beds by 50% and compared them with unmanipulated beds. The 
densities of recruit fishes on unmanipulated surfgrass beds generally were higher than on completely disturbed beds 
of similar size. For larger beds, the densities of recruits also were significantly higher on the undisturbed vs. 
disturbed side. For recruitment on surfgrass only, there was a pattern of increasing densities on disturbed beds 
relative to undisturbed beds, suggesting that rocky habitat may contribute to recruitment success.  
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Gilman, S.E.* Friday Harbor Laboratories, University of Washington CLIMATE CHANGE AND SPECIES 
INTERACTIONS: PREDICTING INDIRECT EFFECTS  
 
Average global temperatures are expected to warm by 1.4-5.8C over the next century. Although the direct effects of 
temperature on individual performance are well-documents for many species, less well understood is how these 
direct effects of temperature will influence interactions among species within a community. The barnacle Balanus 
glandula is one of the major space occupying organisms in rocky intertidal habitats in the San Juan Islands region of 
Washington, and is preyed upon by the intertidal whelk Nucella ostrina. Temperature is predicted to alter both the 
growth rate of B. glandula and the foraging activity of N. ostrina. To examine the cumulative effect of these 
changes, I separately manipulated body temperature and prey size distribution of N. ostrina and observed changes in 
growth rate and foraging behavior. Snails ate more barnacles when presented with smaller prey, but energy 
consumption (calories) declined. Warm temperatures reduced both snail growth and survival, but the effect of 
temperature on predation rate was unclear. These results present a complex picture of the effect of temperature on 
this predator-prey system.  
 
Goodwin, A.*, Macneale, K., and B.L. Sanderson Northwest Fisheries Science Center DO NON-NATIVE 
BROOK TROUT (SALVELINUS FONTINALIS) AFFECT FEEDING HABITS OF NATIVE SALMON IN IDAHO 
STREAMS? 
 
The destructive consequences of invasive species are well known and undisputed, yet the implications of one such 
invasion that took place in the 1800s have not been examined. Non-native Brook trout (Salvelinus fontinalis) 
abundance has an inverse relationship with juvenile Chinook salmon (Oncorhynchus tshawytscha) survival rate, 
however the direct impact that brook trout have on this threatened species is uncertain. In 2004, we examined the 
stomach contents of more than 100 fish across four streams in Central Idaho (South Fork Salmon, Curtis, Bear 
Valley, and Elk Creek) as well as fish densities and aquatic invertebrate drift, hoping to determine whether the diet 
of juvenile salmon and steelhead differs with increasing brook trout density. Brook trout diet does not significantly 
overlap with that of Chinook, yet the diets of native juvenile Steelhead trout (Oncorhynchus mykiss) and brook trout 
overlap considerably (50 to 70%). In streams with lower brook trout densities, Chinook have a slight preference for 
mayflies, although the trend was not statistically significant. Combined, our results indicate that a behavioral 
division of habitat occurring beneath the surface, rather than direct competition for prey, might be the cause of the 
Chinook’s decreased survival rate.  
 
Graiff, K*, Grizzle, R, Abeels, H, and J Greene Jackson Estuarine Laboratory, University of New Hampshire 
OFFSHORE MOLLUSCAN SHELL ACCUMULATIONS: OCEAN RUBBISH OR REFUGE?  
 
Molluscan shell accumulations were mapped in a 400 km2 study area in the western Gulf of Maine off the New 
Hampshire coast during 2004 using towed underwater video. These shell accumulations were mainly found along 
the edges of Jeffreys Ledge and were comprised of empty valves of the Atlantic surf clam (Spisula solidissima) and 
the ocean quahog (Arctica islandica). Although there has been little ecological research on offshore shell 
accumulations, they have been identified as potentially significant habitat for several fish species and invertebrates 
such as lobsters and crabs. Shell accumulations increase the complexity of the sea floor and potentially provide 
refuge from predators for juvenile life stages of finfish and invertebrates. Subtidal oyster shell (Crassostrea 
virginica) accumulations in southeastern U.S. estuaries are known to provide habitat for many species of 
commercially important fish and crustaceans. It seems reasonable to expect a similar ecological role for offshore 
accumulations of shells from other molluscs. Preliminary assessment of the video data from Jeffreys Ledge also 
indicates a possible relationship between burrowing “anemone forests” (cerianthids) and observed shell 
accumulations. Future work should explore the habitat value that offshore shell accumulations potentially have for 
managed species.  
 
Granek, E. F.*1, Compton, J.E.2, and D. Phillips2 1 - Lewis and Clark College 2 - WED, US 
Environmental Protection Agency MANGROVE-DERIVED NUTRIENTS AND CORAL REEFS 

Understanding the consequences of the declining global cover of mangroves due to anthropogenic disturbance 
necessitates consideration of how mangrove-derived nutrients contribute to threatened coral reef systems. We 
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sampled potential sources of organic matter and a suite of sessile reef invertebrate consumers from six sites in Bocas 
del Toro, Panama in the Caribbean Sea for stable isotope analysis using δ34S or δ13C. Using IsoSource mixing 
models we determined the range of potential contributions to consumers from the various organic matter sources in 
the system. Mangrove organic matter contributed substantially to most filter feeders ranging across sites from 11-
53% for sponges, 18-44% for file clams, and 29-51% for feather duster worms. Mangroves contributed 7-31% of the 
organic matter corals depending on species. To examine how mangrove contribution varied with distance from 
mangrove source we conducted a transplant experiment. Results indicated that the mangrove contribution to 
invertebrate species declined with increasing distance from shore. These results provide the first evidence that 
mangrove inputs of organic matter to sessile invertebrate species are substantial and offer an indication of the 
magnitude of incorporation.  Thus, removal of mangroves from tropical shores can potentially generate a deficit in 
the organic inputs to reef organisms, with as yet unknown ecological consequences for the integrity and persistence 
of reefs.  
 
† Graves, Michelle R.*, Ralph J. Larson, and William S. Alevizon San Francisco State University 
TEMPORAL VARIATION IN FISH COMMUNITIES OFF SANTA CRUZ ISLAND, CALIFORNIA  
 
The assemblage of fishes inhabiting subtidal rocky reefs off Santa Cruz Island, California has changed noticeably 
since the 1970’s.  Sites that were surveyed annually in 1971-74 with underwater  “cinetransects” were resurveyed in 
1996, 2004 and 2005.  The period 1971-74 fell during the last cool “regime” of the Pacific Decadal Oscillation, 
while 1996 was near the end of the recent warm phase.  Some of the changes observed between the 1970’s and 1996 
were consistent with ocean warming, and resembled changes observed farther south in the Southern California 
Bight, while others seemed associated with a large-scale decline in kelp.  Several species with southerly affinities 
increased in abundance, while a number of Sebastes species either declined in abundance or disappeared altogether.  
Current oceanographic data indicate a regime shift in the late 1990s, and return to cooler ocean conditions. Although 
kelp has returned to San Miguel Island and the south side of Santa Cruz Island, there appears to be little recovery of 
kelp at the original survey sites on the north side of Santa Cruz Island.  However, analysis of data collected in 2004-
05 suggests some interesting changes since 1996, including a slight increase in more northerly distributed species. 
 
† Green, D.H*, and P.J. Edmunds California State University, Northridge A DECADAL SHIFT IN THE 
RELATIVE ABUNDANCE OF CORALS ON CARIBBEAN REEFS THAT FAVORS A WEEDY SPECIES  
 
Against a backdrop of a 30 y decline in coral cover throughout the Caribbean, there is evidence that some "weedy" 
corals - like Porites astreoides - may have increased in relative abundance. In this study, P. astreoides population at 
six sites throughout the region were quantified in 2003-04 to determine the contribution of this species to present-
day coral cover and, through a comparison with historic data, to test for decadal-scale changes in its relative 
abundance. The analysis of coral community structure shows that most sites were characterized by <15% coral 
cover, of which 16-72% was P. astreoides that was present at low densities (< 3 colonies 0.25 m^2) with 85% of the 
colonies < 100 cm^2 in size and probably sexually immature. Historical data collected throughout the Caribbean in 
the 1970's, 1980's, and the early 1990's reveal the now well-known region-wide decline in absolute coral cover, but 
also suggest that the relative percent cover of P. astreoides has increased from < 20% in the 1970's to ~50% in 
2003-04. Together, these results provide some of the first quantitative evidence that Caribbean reefs are undoing 
striking changes in coral species assemblages as the overall coral cover declines.  
 
Grosholz, E. D.1*, and G. M. Ruiz2 1 - University of California, Davis 2 - Smithsonian Environmental Research 
Center ANALYZING MULTITROPHIC IMPACTS OF INTRODUCED SPECIES: INVASIONS AS 
BIOLOGICAL DISTURBANCE.  
 
Despite the high rates if invasion in coastal systems, predicting the extent of impacts of invaders on native species is 
poorly understood. Frequently studies of the impacts of introduced species are limited to a single trophic level 
without examining the full extent changes across multiple trophic levels. We synthesize the current literature and 
summarize studies that have reasonably documented changes at multiple trophic levels. We examine patterns in this 
data set to identify common mechanisms among species that produce multitrophic impacts. Among these species, 
we find many act as ecosystem engineers and often modify habitats frequently through non-trophic means including 
increasing habitat complexity, modifying physical environments and altering biogeochemical processes. Another 
group of invaders produce changes on multiple trophic through direct trophic effects on lower trophic levels 
occasionally via trophic cascades. We propose a framework for trying to predict multitrophic level impacts by 
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treating invasions as a type of biological disturbance. We discuss the continuum of disturbance that introduced 
species create across axes of magnitude, duration, frequency and the “force” of disturbance, which considers the 
speed of the changes produced. We suggest this framework may help with predictions of multitrophic impacts in 
future invasions.  
 
† Grupe, B.M.* Oregon Institute of Marine Biology, University of Oregon A TALE OF TWO MICROHABITATS: 
DIFFERENTIAL GROWTH RATES IN THE PURPLE SEA URCHIN STRONGYLOCENTROTUS 
PURPURATUS  
 
The purple sea urchin Strongylocentrotus purpuratus is found on moderately exposed rocky shoreline and is capable 
of excavating pits in the substrata. I investigated the role microhabitat plays in the biology and growth of S. 
purpuratus living inside and outside of pits. In most tidepools and all sites, nonpit urchins have significantly greater 
diameters than pit urchins (t-test, p<0.0001). I tested the hypothesis that nonpit urchins grow faster than pit urchins. 
A tetracycline-tagging technique was used to measure the growth of S. purpuratus inside and outside pits in 
tidepools at three sites in Oregon. Nonlinear regression and the Tanaka model were used to create growth curves, 
and 1000 bootstraps estimated 95% confidence intervals of the function parameters. Visual inspection of the curves 
reveals that nonpit urchins grow faster than pit urchins at all sites, and Tanaka parameters are significantly different 
(t-test, p<0.01). Growth is also dependent on site and tidepool. This study indicates that environmental heterogeneity 
at a multitude of scales can result in growth differences, which contribute to the observed microhabitat-based 
difference in population size structure. An organism’s specific location within a site may contribute significantly to 
its potential for growth and consequently reproduction.  
 
†Grupe, B.M.* Oregon Institute of Marine Biology, University of Oregon PREDATOR-MEDIATED FLIGHT 
RESPONSE IN SEA URCHINS RESULTS IN TERRESTRIAL PREDATION BY OYSTERCATCHERS AND 
RACCOONS 
 
Three decades ago, an interesting observation led Dayton (1974) to describe urchin stampeding, when purple sea 
urchins (Strongylocentrotus purpuratus) “stampede” out of tidepools containing sunflower sea stars (Pycnopodia 
helianthoides). In the late winter of 2006 at Cape Arago, I observed dozens of Pycnopodia in several large tidepools 
accompanied by many urchin stampedes. From February through August of 2006, I observed and recorded black 
oystercatchers (Haematopus bachmani) and raccoons (Procyon lotor) foraging on a population of purple sea 
urchins, some of which had stampeded out of tidepools. Individual oystercatchers and raccoons consume as many as 
35 urchins during a single low tide. Both predators selectively prey upon the largest urchins available. In a 
population of 200,000 purple sea urchins, annual mortality estimates based on behavioral observations are 7100 
(3.6%) for Pycnopodia, 9500 (4.8%) for oystercatchers, and 10,600 (5.3%) for raccoons. The suite of predatory 
interactions described highlights the need to increase our understanding of food web connectivity between marine 
and terrestrial environments. In this case, terrestrial predators are able to exploit an intertidal species attempting to 
flee a marine predator. Predator-mediated behavior can actually increase risk in a prey species that does not detect or 
respond to secondary predators.  
 
Harvey, C.J.* Northwest Fisheries Science Center USING BIOENERGETICS MODELS TO ESTIMATE 
SENSITIVITY OF CALIFORNIA CURRENT GROUNDFISH TO TEMPERATURE ANOMALIES  
 
The California Current ecosystem supports a diverse community of groundfish whose life history strategies vary 
broadly in terms of growth, maturation, longevity and fecundity. Because they co-occur spatially and temporally, 
groundfish with different life histories often experience the same environmental changes. I used bioenergetics 
models of four different groundfish (yelloweye rockfish, Sebastes ruberrimus; English sole, Parophrys vetulus; 
sablefish, Anoplopoma fimbria; spiny dogfish, Squalus acanthias) to estimate the sensitivity of these species to 
temperature changes, which are associated with interannual, interdecadal, or long-term climate change events. 
English sole and spiny dogfish were very sensitive to temperature in terms of total prey consumed during the first 
year of life, which may be an indicator of recruitment success. Spiny dogfish were also sensitive in terms of total 
consumption over the full life span, particularly at sub-adult ages. English sole and sablefish were highly sensitive to 
the impacts of temperature change on lifetime fecundity. An ecosystem approach to managing diverse fish 
assemblages is predicated on understanding the sensitivities of different species to perturbations, so that their 
responses can be anticipated and accounted for. This modeling approach may shed light on how temperature 
anomalies will propagate through the groundfish community.  
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Hays, C.G.* Bodega Marine Lab, UC-Davis EMERSION TOLERANCE IN AN INTERTIDAL ALGA: SOURCES 
AND MAGNITUDE OF PHENOTYPIC VARIATION ACROSS THE INTERTIDAL GRADIENT  
 
Gene flow across a changing environment can counter natural selection and prevent adaptation and spread; this may 
have profound consequences for the way that different species are distributed in space. Previous work on the 
intertidal alga Silvetia compressa found evidence of adaptive phenotypic differentiation at the extremes of the 
species’ intertidal distribution in some populations: the progeny of upper-limit individuals survive exposure to air 
significantly better than lower-limit individuals from the same site. Here I present work investigating how both the 
magnitude and the underlying source of variation in emersion tolerance (e.g. maternal effects, genetic effects) vary 
across S. compressa’s intertidal distribution, and discuss these results in light of how within-site dispersal and gene 
flow may influence zonation in this species. I conducted controlled breeding experiments comparing half-sib 
families with fathers from different tide heights, and found a significant effect of father on emersion tolerance, 
confirming a genetic component to the trait. Surprisingly, selfed progeny of parents from the center of the 
distribution show the greatest tolerance of emersion stress. However, this advantage is inherited only through the 
mother: progeny of midzone fathers show significantly lower emersion tolerance than progeny of upper limit 
fathers.  
 
Helmuth, B.*, Wethey, D.S., Smith, K.A., and L. Szathmary University of South Carolina Dept of Biological 
Sciences HOW, WHERE AND WHEN DO WE LOOK FOR THE EFFECTS OF CLIMATE CHANGE? 
ECOLOGICAL FORECASTING IN THE ROCKY INTERTIDAL ZONE  
 
While ecological responses of intertidal populations to climate change can occur rapidly, these often occur in 
unexpected locations, and we should not expect to see effects of climate change everywhere we look. Thus, we need 
to a priori forecast regions where organisms are most likely to experience mortality and stress using a series of 
specific hypotheses that then can be tested in the field. To date most studies have focused on geographic shifts at 
poleward and equatorial margins of species range boundaries, assuming that these range limits are representative of 
a species fundamental niche space. However, in some cases local “modifying” factors can overwhelm large-scale 
climatic gradients, leading to mosaic patterns of environmental stress. I will discuss how changes in climate, as 
modified by local factors such as tides and wave splash regimes, can lead to complex patterns of thermal stress 
along latitudinal gradients. I will describe how ecological forecasting approaches (physics-based heat budget models 
that use remote sensing data as inputs to predict body temperature) can be used to generate explicit hypotheses 
regarding the likely impacts of climate on the distribution of intertidal species.  
 
† Henkel, SK*, and GE Hofmann University of California, Santa Barbara DIFFERENCES IN HSP70 MRNA 
INDUCTION BETWEEN INVASIVE AND NATIVE KELP SPECIES  
 
Temperature is one of the primary factors determining geographic boundaries of seaweeds; thus, investigations of 
how seaweeds cope with temperature stress and what affects range expansion are particularly important when 
studying invasive species. In physiological ecology, an established index of thermotolerance is the up-regulation of 
heat shock genes and subsequent synthesis of heat shock proteins. The goal of this study was to examine up-
regulation of hsp70 in the invasive kelp, Undaria pinnatifida, as compared to Egregia menziesii. Individuals of both 
species were collected from 6 known Undaria invasion sites on the west coast of North American and held in the 
laboratory for acclimation. Samples were then heat shocked for 1 h. Quantitative real-time PCR was used to 
determine relative amounts of hsp70 transcript. Results suggest that Undaria is more responsive to temperature than 
Egregia, indicating it is more poised to deal with thermal stress. This characteristic may contribute to Undaria's 
ability to travel across oceans and establish populations in a variety of thermal habitats. As global temperatures rise 
and coastal disturbance increases, data about how species will respond to changes in temperature and other stressors 
such as pollution will become important for predicting invasions and for conservation of native species.  
 
† Hessing-Lewis, M.L.* Oregon State University EELGRASS ( ZOSTERA MARINA ) COMMUNITY DYNAMICS 
AND OCEANOGRAPHIC COUPLING: INTERANNUAL AND SEASONAL MONITORING IN THE PACIFIC 
NORTHWEST  
 
In the Pacific Northwest of North America, many estuarine systems are tightly coupled with nearshore 
oceanography. Preliminary research concerning the linkages between marine forcing and eelgrass dynamics in these 
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estuaries was conducted by the Pacific Northwest Coastal Ecosystems Research Study (PNCERS) from 1998-2001. 
Building on this long-term dataset, two sites were re-established in Willapa Bay, WA and Coos Bay, OR, and two 
new sites were initiated in Netarts and Yaquina Bay, OR (Summer 2006). Eelgrass community monitoring consists 
of permanently marked transect lines, along which eelgrass, macroalgal and epiphyte parameters are recorded 
seasonally. Concurrently, water column variables (temperature, salinity, nutrients, dissolved solids, and chlorophyll) 
are also being recorded in these estuaries. Spatiotemporal patterns in eelgrass community dynamics and coupling 
with water-column parameters will be analyzed. Preliminary research predicts that stronger coupling will occur 
during the dry, summer months, when riverine inflow is low and estuarine waters are dominated by marine forcing. 
Monitoring data from summer 2006 will be presented, in comparison with past results from the PNCERS study. 
This study builds on the long-term monitoring of eelgrass dynamics in the Pacific Northwest; addressing the 
interannual and seasonal dynamics of marine controls on estuarine communities.  
 
Hinke, J.T.1*, Salwicka, K2, Trivelpiece, S.G.1, Watters, G.M.3, and W.Z. Trivelpiece1 1 - NOAA/SWFSC 
Antarctic Ecosystem Research Division 2 - Department of Antarctic Biology, Polish Academy of Sciences 3 - 
NOAA/SWFSC Protected Resources Division COMPARISON OF LONG-TERM TRENDS IN ABUNDANCE, 
RECRUITMENT, AND REPRODUCTIVE SUCCESS OF FIVE POPULATIONS OF PYGOSCELIS PENGUINS 
IN THE SOUTH SHETLAND ISLANDS, ANTARCTICA  
 
Responses of predator populations to environmental variability in the Antarctic have tended to exhibit site- and 
species-specific differences owing to variation in geographic settings and predator life-history strategies. Five 
populations of Pygoscelis penguins from King George Island and Livingston Island, South Shetland Islands, 
Antarctica, were examined to compare up to 25 years of data on the responses of sympatric congeners to recent 
changes in their Antarctic ecosystem. We used simple linear regression and correlation analyses to detect and 
compare trends in indices of population abundance, recruitment, and summer breeding performance of the Adélie 
(P. adeliae), gentoo (P. papua), and chinstrap penguins (P. antarctica). In general, the different trends in abundance 
and recruitment indices for each species, despite generally similar indices of summer performance, point to life-
history-specific vulnerabilities during winter that contribute to differential survival rates of the penguins. In 
particular, significant relationships between indices of penguin and krill recruitment suggest that penguin 
populations in the South Shetland Islands may live under an increasingly krill-limited system that has 
disproportionate effects on the survival of juvenile birds.  
 
Hixon, M.H.* Department of Zoology, Oregon State University TEN COMMANDMENTS FOR ECOSYSTEM-
BASED FISHERIES SCIENTISTS  
 
In an effort to hasten the ongoing paradigm shift from traditional single-species fisheries biology toward ecosystem-
based approaches, we offer the following action items for bridging the gap between well-documented general 
principles and emerging specific methodologies: (1) Keep a perspective that is holistic, precautionary, and adaptive. 
(2) Question key assumptions, no matter how basic. (3) Maintain old-growth age structure in fish populations. (4) 
Characterize and maintain the natural spatial structure of fish stocks. (5) Characterize and maintain viable fish 
habitats. (6) Characterize and maintain ecosystem resilience. (7) Identify and maintain critical food-web 
connections. (8) Account for ecosystem change through time. (9) Account for evolutionary change caused by 
fishing. (10) Maintain an approach that is integrated, interdisciplinary, and inclusive. We believe that implementing 
these commandments is essential for marine fisheries to become truly sustainable for present and future generations.  
 
† Hoaglund, E.A.*, Todgham, A.E., and G.E. Hofmann University of California, Santa Barbara OUT IN THE 
COLD: EVIDENCE FOR ELEVATED PROTEIN DAMAGE IN ANTARCTIC FISHES  
 
Various stressors, including high temperatures and UV radiation, are known to cause protein degradation and 
misfolding during protein synthesis; however, the effect of cold stress on protein homeostasis is not as well 
understood. Evidence from previous studies on Antarctic fish suggest that subzero temperatures may also result in 
high levels of abnormally folded proteins. Here we evaluated protein damage in five Antarctic and two New Zealand 
fish species that inhabit different environmental and thermal niches. We measured levels of damaged proteins 
marked for degradation by the small, regulatory protein, ubiquitin. Overall, there were significant differences in the 
levels of ubiquitin-tagged proteins between the Antarctic and New Zealand species. The highest Ub-conjugate levels 
were measured in two Antarctic species: a cryopelagic notothenioid, and a deep water species. The lowest Ub-
conjugate levels were found in two intertidal New Zealand species. The two shallow, benthic Antarctic 
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notothenioids, and the related, temperate New Zealand notothenioid showed intermediate levels of Ub-conjugate. 
Results suggest that cold stress does in fact compromise protein homeostasis. Furthermore, species-specific 
differences indicate adaptations to cold stress consistent with species’ local environments. (Supported by NSF grant 
ANT-0440799 to GEH)  
 
† Hopper, J.V1*, White, C1, Lorda, J1, Koch, S2, and A.M Kuris1 1 - University of California, Santa Barbara 2 - 
California State University, Fullerton DISTRIBUTION AND ABUNDANCE OF PARASITES OF KELLETIA 
KELLETII, A MARINE WHELK WITH A RECENT RANGE EXPANSION.  
 
Northward range expansion of Pacific coastal organisms is an increasingly documented trend, which makes them 
appropriate for studies examining whether they experience decreased regulation by natural enemies (Enemy Release 
Hypothesis; ERH). Kelletia kelletii, a subtidal gastropod native to southern California, recently expanded its range to 
multiple coastal areas from Pt. Conception to Monterey Bay. This study details Kelletia parasite prevalence of phyla 
Nematoda (family: Gnathostomidae) and Platyhelminthes (class: Cestoda) at 27 subtidal reefs throughout its native 
and newly expanded range. Prevalence of all parasite taxa was significantly lower throughout Kelletia’s expanded 
range compared to that in its native range. Prevalence also varied within the native range. Northern Channel Island 
populations typically had lower cestode prevalence than did the southern mainland and Southern Channel Island 
populations. One parasite family, Gnathostomidae, was only found in Southern Channel Island populations. 
Variations in parasite prevalence both within and between regions highlight multiple potential mechanisms behind 
the ERH, including different physical and chemical oceanic conditions, geographic distance, and local densities of 
parasite host species populations among subregions. Interestingly, although Kelletia appears to be released from 
parasite enemies north of Pt. Conception, it may face novel challenges caused by higher densities of predators and 
competitors.  
 
Huff, T. M.* Scripps Institution of Oceanography QUANTIFICATION OF HUMAN VISITATION TO ROCKY 
INTERTIDAL AREAS THROUGH THE USE OF TIME-LAPSE VIDEO  
 
Quantification and proper management of human visitation is crucial to the protection of natural areas used for 
recreation. To establish the degree and variation of human use, traditional methods have required complicated 
experimental designs and numerous man-hours in the field. This study utilized a simple time-lapse video recorder to 
quantify human visitation to three rocky intertidal sites in relation to both space and time. Frame-by-frame analyses 
of the video tapes produced detailed visitation data. These data were then evaluated in relation to physical and 
temporal factors. More people visited the sites in the afternoon versus morning and on weekends versus weekdays. 
Significant variation in visitation also occurred among sites. Tidal height, however, was not shown to significantly 
influence visitation. Interactions among “site” and each of “a.m. vs. p.m.”, “weekday vs. weekend”, and “tidal level” 
were also shown to be significant in relation to visitation. Knowledge of the intensity and variation of human 
visitation as it relates to environmental variables is crucial for realistic design of manipulative experiments to 
determine the effects of human disturbance on ecological systems. This knowledge can then be employed in the 
choice and implementation of management strategies such as decisions regarding human access to reserve areas.  
 
† Janiak, D.S.*, Meece, S., Craig, S.F., and C.R. Hermann Humboldt State University THE EFFECTS OF 
CHITONS ON RESOURCE AVAILABILITY IN A BENTHIC FOULING COMMUNITY IN HUMBOLDT BAY, 
CA 
 
The benthic fouling community in Humboldt Bay, CA, is influenced by many factors including the temporal 
variation of larval supply and top-down control of chitons. Examining a historical data set of these communities 
suggests that the presence of chitons can have dramatic effects on both resource availability and community 
composition. Chitons can effectively remove residents and subsequently maintain a high amount of free space by 
further predation on new recruits. To examine this, we used naturally established communities on plastic panels 
(10x15cm), groomed so that they contained the five most common species (observed over the past six years) either 
with or without chitons present. These communities were further manipulated to contain low, mid, and high levels of 
free space. Results demonstrate that chitons can extend the amount of time needed for recolonization and can also 
maintain a large amount of free space by continual grazing. Due to an abnormally large recruitment event of the 
ascidian Distaplia occidentalis in September 2006, these effects were temporarily minimized only to be seen again 
after the D. occidentalis die-off. Conclusions from this and past experiments suggest that chitons, however 
overwhelmed during periods of atypical intense recruitment, are an important factor in shaping community structure 
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and resource availability.  
 
† Jarvis, E.T.* California State University, Long Beach POST-RELEASE SURVIVORSHIP OF SOUTHERN 
CALIFORNIA NEARSHORE AND SHELF ROCKFISHES CAUGHT ON HOOK-AND-LINE  
 
Minimum size limits are not considered a practical management tool for rockfishes because most species suffer 
decompression injury (barotrauma) and positive buoyancy upon capture. Although release methods exist for 
returning rockfish to depth, it is not known whether fish returned to depth actually survive. Rockfish were caught by 
hook-and-line from depths ranging from 55 to 89 m, visually assessed for signs of barotrauma, and returned to depth 
in cages to quantify short-term (2–day) post-release survivorship. Cages were pulled to 20 m where divers recorded 
external fish condition and survivorship. Overall survivorship (n = 256, 17 species) was 68%. Although stomach 
eversion occurred in 80% of captured fish, 97% of released fish showed no signs of barotrauma 2–days post-release. 
Survivorship varied among species with starry rockfish and bocaccio showing the highest survivorship (~82%) and 
squarespot rockfish showing the lowest (36%). Preliminary analyses suggest mean overall short-term survivorship 
increases substantially if fish are returned to depth within 10 min of capture (84% ± 10 CI, n = 86), regardless of 
species, capture depth, or type of barotrauma injury.  
 
† Jayewardene, D.* Department of Zoology, University of Hawaii EFFECTS OF MPAS ON ECOLOGICAL 
PROCESSES ON CORAL REEFS.  
 
It is established that well managed Marine Protected Areas (MPAs) promote the size, density, and biomass of fish 
populations. However, less is known as to how MPAs directly and/or indirectly influence other ecological processes 
characteristic of coral reef ecosystems. Here I present results that compare a set of ecological processes between 
reefs with ranging levels of marine management in Hawaii. These processes include the overall grazing pressure 
exerted by the herbivorous fish assemblage on the algal community, the net impact of predation by corallivorous 
fishes on the coral community, and levels of bioerosion versus accretion of the calcium carbonate framework. My 
findings indicate that MPAs increase the intensity of grazing by herbivorous fishes, promote the resilience of the 
coral community to intense coral predation, and promote net reef accretion. Beyond the influence of marine 
protection these ecological processes are strongly affected by site specific factors such as large-scale environmental 
conditions and historical disturbances.  
 
Jensen, P.C.*, Morado, J.F., and V.C. Lowe Alaska Fisheries Science Center, National Marine Fisheries Service, 
Seattle BITTER CRAB SYNDROME: AN EMERGING INFECTIOUS DISEASE OF CRUSTACEANS AND ITS 
POTENTIAL IMPACT ON NORTH PACIFIC TANNER (CHIONOECETES BAIRDI) AND SNOW (C. OPILIO) 
CRAB POPULATIONS.  
 
Hematodinium is a genus of parasitic dinoflagellates that infects crustaceans worldwide. Until the mid-1980's, 
Hematodinium sp. was infrequently encountered in crustacean populations but has since caused significant 
mortalities in a number of decapod species. In the mid-1980's, large mortalities of Tanner crabs were reported in 
Southeast Alaska; subsequent research identified the causative agent as Hematodinium sp. Since the mid-1980's, 
Hematodinium has infected Tanner and snow crabs of the Bering Sea and Gulf of Alaska causing a fatal condition 
termed bitter crab syndrome. Tanner and snow crab populations, both commercially fished in Alaska, have been 
depressed and even though fishing pressure has been relaxed, these species have failed to rebound. Our data 
suggests that Hematodinium sp. causes significant mortality in juveniles of both species and may be largely 
responsible for the failure of these species to recover. We have developed a PCR-based assay to more accurately 
diagnose and monitor the prevalence of Hematodinium sp. in snow and Tanner crabs. We have also sequenced the 
18S and ITS1 DNA regions to determine whether one or more species of Hematodinium exists in North Pacific 
crabs and whether it is the same species that infects blue crabs and lobsters in the North Atlantic.  
 
† Johnson, D.W.* Oregon State University EFFECTS OF CONDITION AND DENSITY ON POST-
SETTLEMENT SURVIVAL AND GROWTH IN A MARINE FISH  
 
For many marine species, variation in the condition of settling larvae may affect post-settlement survival and 
growth. It has been suggested that such effects are an important source of recruitment variability. However, the 
effects of variation in condition need to be considered together with other processes that affect post-settlement 
performance and operate at the same time. In this study, I investigated both the independent and interactive effects 
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of condition and population density on post-settlement survival and growth of bicolor damselfish (Stegastes 
partitus). In a field experiment I crossed two levels of population density with two levels of condition (established 
by laboratory feeding of recent settlers) and measured growth and survival over a 30 day period. Low condition and 
high density both decreased survival. However, the effects of density were much stronger and the effects of 
condition and density on survival were additive. In contrast, condition and density had interactive effects on growth 
where local density reduced growth only in the high condition treatments. An overall comparison based on the 
production of new biomass throughout the experiment indicated no significant interaction and further suggested that 
the effects of variation in early condition are small relative to the effects of density.  
 
† Jones, E*, and C.S. Thornber University of Rhode Island IMPACTS OF HABITAT-MODIFYING INVASIVE 
MACROALGAE ON EPIPHYTE RICHNESS AND DIVERSITY  
 
Although invasive species often compete with native species for limiting resources, they may also add new 
resources to communities that facilitate the presence or abundance of other species. In rocky intertidal systems, 
many benthic macroalgae compete for primary substrate, while providing secondary substratum that sessile 
organisms, such as epiphytic algae, can attach to. From June 2005 to September 2006, we conducted monthly 
intertidal surveys at Brenton Point in Newport, RI. We compared epiphyte abundance, richness, and diversity on two 
invasive macroalgal species, Codium fragile ssp. tomentosoides and Grateloupia turuturu, to two native macroalgal 
species, Chondrus crispus and Fucus vesiculosus. We found significant seasonal differences in epiphyte 
composition, both within and among host species. Peaks in epiphyte richness and diversity switched from Codium in 
the winter/spring, to Chondrus during the summer months. Because these host species differ in vertical size and 
substrate relief, we also performed algal mimic experiments to investigate the importance of these characteristics. 
We found differences in richness and diversity between substrate types, but not between short and tall mimics. 
These results indicate that the provision of unique settlement substrates by invasive macroalgae, but not simply host 
size, may be important for shaping epiphytic algal communities.  
 
Kaplan, I.C.*, Harvey, C.J. , Stewart, I.J. , and P.S. Levin NOAA-Fisheries, Northwest Fisheries Science Center 
AN ECOSYSTEM MODEL OF THE CALIFORNIA CURRENT: INCORPORATING BIOLOGICAL 
INDICATORS IN FISHERIES STOCK ASSESSMENT AND DECISION RULES  
 
Fish populations off the US west coast experience dramatic changes in reproduction and growth due to the dynamic 
oceanography of the region, including El Niño-Southern Oscillation and the Pacific Decadal Oscillation. Fisheries 
managers need a modeling framework to test management strategies that incorporate this environmental variability. 
To address this need, we built a spatially explicit ecosystem model of the California Current system. The model 
structure (Atlantis) includes the trophic dynamics of 54 functional groups in the food web, and is forced with a high-
resolution ROMS oceanographic model. We use the model to identify indicator species of climate shifts (copepods 
and euphausiids), and to show how these biological indicators can be included in stock assessments and 
management decisions. Biological indicators can inform statistical estimates of reproduction, reducing the 
uncertainty in this key demographic parameter. The abundance of groups like copepods and euphausiids can also 
serve as warning flags to tell managers to adjust fish catches even before changes in productivity are detectable in 
fish stocks. Simulation tests show that incorporation of biological indicators in assessment and management 
decisions leads to improved short term forecasts of stock size, and higher and more constant catches of target 
species.  
 
Katz, S.L.1*, Williams, G.1, Moser, M.L.1, Farrer, D2, and P.A. Levin1 1 - Northwest Fisheries Science Center, 
NOAA-Fisheries 2 - Washington Dept. of Fish and Wildlife PATTERNS, MOVEMENT AND HABITAT USAGE 
BY SEVENGILL SHARKS (NOTORHYNCHUS CEPEDIANUS) IN WILLAPA BAY, A LARGE ESTUARY ON 
WASHIGNTON STATE’S PACIFIC COAST.  
 
Sevengill sharks (Notorhynchus cepedianus) are a large predator in estuaries on the Pacific coast of Washington 
State. Since 2005 NOAA Fisheries and Washington Dept. of Fish and Wildlife scientists have been conducting a 
study of habitat use by these fish in Willapa Bay, WA. 32 sharks have been surgically implanted with uniquely 
coded acoustic pingers, and 12 data logging hydrophones (VR2, Vemco Ltd.) have been placed at strategic points 
within the estuary. Hydrophone data loggers were positioned to infer spatial use patterns on spatial scales of 
kilometers and temporal scales of hours. Significant challenges exist in analysis of this type of data, and this 
presentation will include some exposition of data management and analysis technique. Data analysis revealed three 
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characteristic scales of movement by the sharks that range from hours to seasons. Small scale patters within the 
estuary are correlated with tidal fluctuations, while large scale patterns are correlated with the seasons. Seasonal 
patterns include excursions in excess of a thousand kilometers in the summer months when the fish leave the estuary 
and travel south. Gender differences in patterns of habitat usage suggest some of the patterns are associated with 
resource utilization while others are related to reproductive events.  
 
† Kealey, J.A.1*, Janiak, D.S.2, Koeppel, J.2, and S.F. Craig2 1 - University of California, Berkeley 2 - Humboldt 
State University EFFECTS OF SPECIES RICHNESS, SPECIES COMPOSITION, AND AVAILABLE 
SUBSTRATE ON LARVAL RECRUITMENT INTO FOULING COMMUNITIES OF HUMBOLDT BAY, CA.  
 
We manipulated marine fouling communities in Humboldt Bay, CA, to examine the importance of species richness, 
species composition, and resource availability on the recruitment of native and non-native species. Species were 
selectively removed from naturally established communities on 10x15 cm plastic panels to establish low (2 spp.) and 
high (4 spp.) richness levels. Within these levels, panels were groomed to retain one of two unique sets of species to 
examine the role of species composition. In order to examine resource availability, the same panels were groomed to 
contain either a high or low amount of available substrate. Analysis of larval recruitment into these communities at 
10, 20 and 30 days following deployment suggests a role for available free space and species composition, but not 
species richness per se. Specifically, communities which contained the anemone Metridium senile received fewer 
recruits of the non-native ascidian Botrylloides sp., and in a separate experiment, settlement of Botrylloides 
decreased with increasing Metridium cover. In contrast, the native Distaplia occidentalis was strongly affected by 
the availability of available substrate, but not species composition. These results suggest that recruitment depends 
not only on specific larval behavior, but also on resource availability and species composition within preexisting 
communities.  
 
Kelly, RP* Stanford University COMPARING ECOLOGICAL AND GENETIC BREAKPOINTS IN COASTAL 
BIOGEOGRAPHY  
 
Highly detailed PISCO surveys have described coastal regions of ecological similarity on the basis of species 
composition and abundances between Alaska and Baja California. I used these regions along with population 
genetic data from 28 chiton (Mollusca: Polyplacophora) species sampled across the same geographic range to assess 
the congruence of genetic and ecological breakpoints along the Pacific coast. Using cytochrome c oxidase subunit I 
(COI) mtDNA as a variable genetic marker, I calculated pairwise Fst values among intraspecific populations as an 
estimate of gene flow. I then pooled these values across species and calculated the proportion of significant Fst 
values for population pairs that spanned different ecological regions as defined by PISCO. I subsequently modified 
the coastal regions in order to more accurately reflect genetic divisions present in my dataset. As anticipated, I found 
some evidence for limited gene flow co-occurring with the ecological transition at Point Conception. However a 
slightly more marked genetic break appeared in northern Baja California that is not congruent with the observed 
ecological continuity in the area. These data suggest that as population-level genetic work is done on increasing 
numbers of coastal species, hidden barriers to gene flow are likely to become apparent.  
 
Kinlan, B.P.*, Gaines, S.D., and D.A. Siegel University of California, Santa Barbara DO OBSERVED SELF-
RECRUITMENT RATES REQUIRE SPECIAL BEHAVIORAL AND OCEANOGRAPHIC FEATURES?  
 
Marine life histories and fluid characteristics create the possibility for long-distance dispersal, but larval behaviors 
and persistent oceanographic features may reduce dispersal and enhance local recruitment. Lack of quantitative 
dispersal data has fueled debate about the fraction of marine larvae that return to their natal population (self-
recruitment), or emigrate to another population (export). Decoupling of local population processes from local 
production has been used to argue that marine systems are open and connected at large scales. Other recent studies 
have highlighted evidence of behaviors and circulation patterns that restrict dispersal and question the degree to 
which marine populations fulfill their potential for open demography. Synthesis of these perspectives has been 
hindered by the lack of an appropriate null hypothesis that makes quantitative predictions about expected rates of 
self-recruitment in the absence of special behaviors and oceanographic features. We review recent estimates of self-
recruitment rates and compare them with predictions from a null model incorporating only larval duration, 
competency period, and passive transport by turbulent ocean currents. We find that in many instances passive 
transport alone can explain relatively high rates of self-recruitment (5-50%) at relevant spatial scales (5-100 km), 
implying that rates of self-recruitment previously viewed as “surprising” are in fact indistinguishable from those 



 54 
 

 

expected under a null passive model.  
 
Kohtio, D.M.* Moss Landing Marine Laboratories POPULATION BIOLOGY OF THE INVASIVE KELP 
UNDARIA PINNATIFIDA IN CENTRAL CALIFORNIA  
 
Temporal fluctuations in population density are important in determining the impact of invasive species on native 
communities. In cold regions (e.g., New Zealand) populations of Undaria pinnatifida are continuously present, yet in 
other temperate regions (e.g., Mediterranean and southern California) U. pinnatifida populations are present only 
episodically, likely due to the effects of localized sea surface warming on recruitment, growth and reproduction. 
This study investigated the effects of variation in seawater temperature on temporal variability in population density 
and reproductive condition of U. pinnatifida, and the correlation between the density of reproductive adults and 
recruitment, in the cold-temperate waters of Monterey Harbor, California. Continuous seawater temperature was 
recorded throughout the 20-month experiment coincident with monthly random sampling for population density and 
reproductive condition. Recruitment was sampled in plots manipulated to have different densities of reproductive 
sporophytes. Findings indicated that, despite consistently cold seawater temperatures, populations and reproductive 
individuals were not present year-round within the study site. Episodes of sporophyte disappearance coincided with 
anomalous hydrographic conditions that also correlated with localized phytoplankton blooms. Sporophyte density 
reduced recruitment at low and high levels, likely explanations include spore limitation and intra-specific shading. 
These data suggest multiple controls on U. pinnatifida population persistence.  
 
Kordas, R.L.1*, Larson, A.A.1, de Rivera, C.E.2, Ruiz, G.M.3, Grosholz, E.D.1, and M.D. Sytsma2 1 - University 
of California, Davis 2 - Portland State University 3 - Smithsonian Environmental Research Center GREEN CRAB 
CONTROL: REDUCTION OF AN INVASIVE POPULATION USING A BEFORE-AFTER, CONTROL-
IMPACT DESIGNED REMOVAL.  
 
Biological invasions continue to pose a considerable threat to native ecosystems worldwide. For example, the 
European green crab (Carcinus maenas), first introduced to the Eastern Pacific in 1989, strongly impacts the 
surrounding biological community. We are therefore exploring control methods for this invasive species. We 
removed more than 9,000 C. maenas in the first two months of an intensive, on-going sampling and removal effort 
in Bodega Harbor using a BACI (Before-After, Control-Impact) design. As a first step in verifying the effectiveness 
of our management measures relative to control bays, we compared Catch per Unit Effort (CPUE) of C. maenas in 
Bodega Harbor to Elkhorn Slough and Tomales Bay before and six weeks after the start of removal. CPUE has 
shown a threefold decrease in Bodega Harbor but not in the control bays. Our continued removal efforts in Bodega 
Harbor have also affected the demography of trapped crabs: the median size of trapped crabs has decreased 
substantially and the sex ratio has shifted from a male to a female bias.  
 
† Lisa Krigsman * San Francisco State University GEOGRAPHIC VARIATION IN AGE COMPOSITION OF 
KELP ROCKFISH, SEBASTES ATROVIRENS 
  
Marine populations are often driven by a variation in survival and recruitment of their planktonic larval stage.  These 
variations can be a result of interannual events such as ENSO, upwelling or from interdecadal phenomena’s like the 
Pacific Decadal Oscillation (PDO). Understanding how these patterns effect populations can be important for the 
effective management of exploited marine populations. To investigate this issue I examined both spatial and 
temporal variation in year class strength in the kelp rockfish, Sebastes atrovirens. This work showed that strong year 
classes are not the same throughout the geographic range of the kelp rockfish. Specifically fish from Monterey 
demonstrated high recruitment from the 1980’s up to 1999 while fish in southern California saw weak recruitment. 
After 1999 a shift occurred and strong year classes were seen in southern California. This change may be connected 
with a possible regime shift of the PDO.  Other results from this study showed that conditions for strong recruitment 
have not been the same over a 20 year time period.  
 
Laferriere, A.M.*, and A.L. Shanks Oregon Institute of Marine Biology, University of Oregon COMPARISON OF 
PLANKTONIC ASSEMBLAGES OF LANGMUIR CIRCULATION CONVERGENCE AND DIVERGENCE 
ZONES.  
 
Langmuir circulation is a wind generated organized flow of alternating clockwise and counter clockwise rotating 
helical cells with horizontal axis parallel to the wind covering the surface of the ocean. When two Langmuir cells 
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start there is a divergence zone with diffuse upwelling and when two cells come together they form a convergence 
zone with a downwelling jet. Stommel (1949) developed a model to explain the effects of Langmuir circulation on 
planktonic organisms. This model suggests that negatively buoyant particles or organisms swimming down will be 
retained in upwelling zones. Alternatively those animals that are positively buoyant or organisms swimming up will 
be retained in downwelling zones. Neuston tows were conducted in convergence zones and outside convergence 
zones of Langmuir cells in the nearshore waters of Port Orford, Oregon. Planktonic assemblages were compared 
between the two zones to test Stommel’s retention zone hypothesis. A greater number of cyprids and polycheate 
larvae were found in convergence zones than in divergence zones. Results from this study suggest that the 
convergence and divergence zones of langmuir cells may act as pelagic microhabitats for plankton residing in the 
neuston.  
 
Larson, A A1*, Kordas, R L1, de Rivera, C E2, Ruiz, G M3, Groshlz, E D4, and M D Sytsma2 1 - Bodega Marine 
Laboratory 2 - Aquatic Bioinvasions Research and Policy Institute, Portland State University 3 - Aquatic 
Bioinvasions Research and Policy Institute, Smithsonian Environmental Research Center 4 - Environmental Science 
and Policy, University of California, Davis GREEN CRAB CONTROL: EVALUATING FACTORS IMPORTANT 
FOR ERADICATION OF CARCINUS MAENAS  
 
While terrestrial removal efforts of nonindigenous species (NIS) successfully have controlled large and connected 
populations, equivalent efforts have not been mounted for analogous marine systems. The goal of this project is to 
test the feasibility and the effects of locally removing a well-established population of a marine organism with 
pelagic larvae. Ongoing trapping to remove the European Green Crab (Carcinus maenas) in Bodega Harbor, 
California began June 2006 to develop and demonstrate the capacity for a larger control effort. Using mark-
recapture and catch per unit effort, we identified four core sites with high abundance, and six sites with low 
abundance of C. maenas. Trapping efforts have focused on high abundance sites and we have seen a marked 
decrease in abundance of C. maenas.   In addition to NIS removal, this project is tracking how NIS management 
affects native biota. We have sampled native shore crabs, Hemigrapsus oregonensis, and tracked their demographics 
and predation rate on tethered shore crabs before and after our first large-scale removal effort. Higher levels of 
predation on native shore crabs were initially correlated with high catches of C. maenas. After two months of C. 
maenas removal, predation was no longer correlated with abundance of C. maenas.  
 
Larson, S.*, Christiansen, J, and J Hollander The Seattle Aquarium SIXGILL SHARK (HEXANCHUS 
GRISEUS) CONSERVATION ECOLOGY 
 
Seattle Aquarium biologists have been informally monitoring sixgill shark (Hexanchus griseus) sightings for the 
past 10 years and formally studying sixgill population ecology for the past three years. The aquarium’s Sixgill Shark 
Population Ecology project is a long-term conservation research program to address gaps in the body of scientific 
knowledge on these relatively unknown local animals.  Living mainly at abyssal depths (2000-5000 m) but also in 
shallow waters of Puget Sound, Washington, sixgills are thought to be long-lived and slow-growing, and appear to 
have established movement corridors and territories that remain relatively fixed over time.  No information exists on 
how many sixgills are in Puget Sound, whether they are year-round or seasonal, local or migratory, or whether they 
use local water primarily for feeding or for recruitment.  While sixgills are potentially an indicator species, it is not 
clear what role the species plays in Puget Sound's overall ecological health.  This lack of information has severe 
state management policy, conservation, and public education implications.  The Aquarium’s sixgill population 
ecology research involves three interwoven projects to determine aspects of basic sixgill biology using the 
techniques of (1) genetics research, (2) visual marker tagging, and (3) acoustic tracking.  A fourth integrated project, 
providing information to and soliciting information from the public via the aquarium’s website, will complement 
and synthesize these investigations. The project will ultimately expand from the Aquarium to include the rest of 
Puget Sound and beyond, eventually including studying sixgill populations worldwide. Here we share results from 
each of the three interwoven projects, genetics, visual tagging and acoustic tagging of central Puget Sound sixgill 
sharks.  
 
Lee, S.F.*, R.F. Ambrose and J.C. Callaway University of California, Los Angeles WETLAND MITIGATION IN 
CALIFORNIA: HAS "NO NET LOSS" OF WETLAND ACREAGE BEEN ACHIEVED THROUGHOUT 10 
YEARS OF POLICY AND REGULATION?  
 
Despite their recognized importance, impacts to wetland resources are allowed, provided that mitigation activities 



 56 
 

 

(creation, restoration, enhancement, preservation) are undertaken as compensation for wetland losses. Agency 
statistics indicate large net gains of wetlands as a result of their regulatory programs, while outside reviews of 
agency files have reported mitigation shortcomings. No large scale mitigation success study has included field 
verification of mitigation acreage and none has differentiated wetlands from other habitat types that may comprise 
mitigation sites. Here we report on our investigations of mitigation success for 143 randomly selected regulatory 
permits issued across California between 1992 and 2002. Following a detailed permit review, each mitigation site 
was visited, the site boundaries were mapped with a high grade GPS, and a qualitative wetland/habitat-type 
delineation was made. Our results show that while the cumulative mitigation acreage has fallen short of regulatory 
requirements, net acreage gains have been achieved 1) overall, 2) for jurisdictional “waters of the United States,” 
and 3) for wetlands themselves. Considering individual files, however, only 72% fully met their acreage 
requirements and over one-quarter of files have resulted in wetland losses. Acreage data are only a part of the 
mitigation success equation. To fully understand “no net loss” one must consider whether compensatory mitigation 
has resulted in adequate replacement of wetland functions and services.  
 
Levey, M.* Moss Landing Marine Labs and AOA Geophysics PATTERNS OF DISTRIBUTION AND 
ABUNDANCE OF REEF FISHES AT SELECT LOCATIONS IN THE GULF OF CALIFORNIA 
 
Stationary underwater video surveys were conducted on rocky habitats near Loreto and coral habitat at Cabo Pulmo 
in the Gulf of California to obtain non-cryptic reef fish distribution and abundance data. Measurements of habitat 
variables were also recorded to investigate the influence of habitat on fish distribution and abundance. Differences in 
fish assemblages were greatest between Loreto and Cabo Pulmo and also detected among the three islands sampled 
at Loreto. At Isla Carmen, fishes were associated with habitat variables of relief, rugosity, boulder diversity, and 
percent cover but not habitat type, indicating an influence of habitat morphology on reef fish assemblage structure. 
Results were similar to other studies conducted in the central Gulf of California indicating stability of reef fish 
assemblages in the region, although factors other than habitat probably play a greater role in structuring reef fish 
assemblages there. 
 
Litvin, SY* Hopkins Marine Station, Stanford University MULTIPLE ENERGY ALLOCATION STRATEGIES IN 
A YOUNG OF THE YEAR ESTUARINE FISH ARE MEDIATED BY MASS SPECIFIC METABOLIC RATES  
 
Many species are adapted to utilize lipid reserves for overwintering, migration, gamete production, or spawning. 
However, finfish that utilize estuaries and their associated marshes face a litany of factors, including density of 
predators and prey, physiochemical gradients, and bioenergetic constraints that interact to affect their growth, 
survival and energy allocation strategies. For the young of these species winter starvation due to energy deficits is 
considered a major form of mortality with water temperatures and the allometry of metabolic rates determining 
variability in the magnitude of energy reserves among populations and their likelihood of survival. During the 
balance of the juvenile period size selective predation presents their primary source of mortality which should favor 
allocation of energy to somatic growth. These two sources of mortality should generate competing demands and 
drive changes in energy allocation from somatic growth to lipid reserves as predation risk decreases with size. By 
examining the allocation patterns of age-0 weakfish, Cynoscion regalis, to protein mass and long-term lipid stores in 
terms of mass specific metabolic rates we reveal multiple energy allocation strategies which represent different 
solutions to maximize survival under diverse and variable physicochemical regimes, availabilities of food resources 
and sources of mortality.  
 
† Loflen, C. L.*, and K.A. Hovel San Diego State University DOES THE LA JOLLA ECOLOGICAL RESERVE 
PROTECT CALIFORNIA SPINY LOBSTERS?  
 
Marine reserves may increase the abundance of some species, but decrease the abundance of others if species 
receiving protection are predators. I conducted surveys and experiments inside a reserve (the La Jolla Ecological 
Reserve near San Diego) and in the nearby Pt. Loma kelp forest outside the reserve to determine whether the 
survival and shelter use of the California spiny lobster (Panulirus interruptus ) differed among these locations. I 
used SCUBA to record shelter characteristics, lobster sizes, the size of lobster aggregations, and the density of 
potential lobster predators at depths of 9 to 14 meters. In addition, I used tethering to determine relative rates of 
lobster mortality. Predator densities were at least twice as large in the reserve, and nearly 100% of tethered lobsters 
were eaten in the reserve compared to less than 15% outside of the reserve. Lobsters in the reserve selected shelters 
scaled to the size of their shelters, while shelter use in Point Loma was highly variable. These results suggest that the 
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presence of predators or shelter density may have a substantial impact upon lobster shelter use and distribution, 
which may be further pronounced by the protection of predators in a marine reserve.  
 
† Logan, CA*, Haupt, AJ, and SR Palumbi Stanford University, Hopkins Marine Station WHEN YOU BUY 
"PACIFIC RED SNAPPER", WHAT ARE YOU GETTING? MOLECULAR FORENSICS AND 
CONSERVATION IMPLICATIONS.  
 
Imprecise seafood labeling practices can have harmful conservation implications. In the eastern United States, “red 
snapper” refers to one species, Lutjanus campechanus, but in California, the FDA has named 13 different species of 
rockfish (genus Sebastes) legitimate for sale as “Pacific red snapper.” However, this practice is not effectively 
communicated to the public and consumers may not be aware which species of fish they are buying. Seventy-two 
fillets of fish identified as “Pacific red snapper” were purchased from supermarkets or restaurants in California. 
Molecular genetic analysis of the mitochondrial cytochrome b gene was used to determine sample identity. Eleven 
species of rockfish were identified, including 8 that are not listed for sale as “Pacific red snapper” according to the 
FDA. Half of the samples (36/72) were most closely identified as species with populations that are currently listed as 
overfished and being rebuilt by the Pacific Fishery Management Council (S. alutus, S. pinniger and S. entomelas). 
The extent of mislabeling of rockfish is validated here and should be a significant concern to both fisheries 
managers and to consumers who are interested in buying sustainable fish.  
 
Long, J.D.1*, Smalley, G.W.2, Barsby, T.3, Anderson, J.T.4, and M.E. Hay 5 1 - Northeastern University Marine 
Science Center 2 - Rider University 3 - Malaspina University-College 4 - Morgan State Estuarine Research Center 
5 - Georgia Tech CONSUMER-SPECIFIC INDUCIBLE DEFENSES: WHEN SIZE MATTERS AND BIGGER 
ISN’T NECESSARILY BETTER  
 
Size-selective predation fundamentally alters prey behavior, species composition, community structure, and 
ecosystem-level processes such as productivity, carbon storage and release, and how communities respond to 
nutrient pulses. Previous studies have focused primarily on consumption of larger versus smaller prey species, but 
some prey, such as marine algae in the genus Phaeocystis, can shift from small single cells to colonies as much as 
6000X larger in diameter. Small cells are attacked by micrograzers, while colonies are attacked by mesograzers. We 
show that this simple alga senses chemical cues from attacked conspecifics, identifies the attacker, and shape-shifts 
so as to deter consumption by that consumer. Because Phaeocystis may compromise as much as 85% of total 
production, this chemically-mediated shift may redirect energy and nutrients from food-webs supporting fisheries to 
those fueling detrital pathways, thus potentially altering ecosystem-level processes.  
 
Lonhart, S.I.1*, Carr, M.H.1, and P.T. Raimondi2 1 - Monterey Bay National Marine Sanctuary 2 - University of 
California Santa Cruz PREDICTING INTERTIDAL AND SUBTIDAL COMMUNITIES ALONG THE BIG SUR 
COASTLINE: THE VALUE OF QUANTITATIVE AND QUALITATIVE DATA  
 
The Monterey Bay National Marine Sanctuary and the Partnership for Interdisciplinary Studies of Coastal Oceans 
(PISCO) at UC Santa Cruz recently completed a 3-yr study of intertidal and shallow subtidal (<20 m) sites along the 
Big Sur coastline. The purpose of the study was to provide sanctuary staff with data to better inform resource policy 
and permitting decisions regarding the potential disposal of terrigenous materials into the sanctuary. We developed 
indices of biological sensitivity to terrigenous materials and habitat-community models based on empirical 
relationships between species, communities and attributes of the local environment. In combination, these data 
allowed us to predict biological communities (and their associated sensitivity) at sites we did not sample but 
containing sufficient pre-existing data (e.g., geologic maps, kelp canopy GIS layers, digital photographs). Both 
qualitative and quantitative data were used to develop the indices and models, and both types of information had 
their strengths and limitations. A balanced approach using both methods provided the most “bang for the buck.” 
These data are publicly available at the Sanctuary Integrated Monitoring Network (SIMoN) website: www.mbnms-
simon.org.  
 
† Lotterhos, K.E.* Florida State University CAN FLOW MEDIATED BY MORPHOLOGY INCREASE 
FERTILIZATION SUCCESS? A TEST OF THE FLUID-DYNAMIC RECIPROCITY HYPOTHESIS IN SEA 
URCHINS  
 
Reproductive success in broadcast spawning invertebrates has shown to be limited in a number of circumstances due 
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to low sperm availability. Both spawning behavior and gamete traits have been shown to evolve in response to 
sperm limitation, but few studies have examined what role fluid dynamics mediated by morphology may play in 
fertilization efficiency. The aerodynamic reciprocity hypothesis has been developed for the genus Pinus, in which 
wind tunnel experiments revealed that species-specific pollen had the highest probability of reaching the ovules of 
its own species. This hypothesis, however, has not been tested for broadcast spawners in the ocean, where fluid 
dynamics plays a large role in determining fertilization success. This research tested the fluid-dynamic reciprocity 
hypothesis by examining fertilization success in the red sea urchin, Strongylocentrotus fransicanus, as a function of 
spine morphology. Results indicate a significant increase in fertilization from a control between treatments in which 
red urchins had spines, while this difference was not significant for red urchins with clipped spines. These results 
point out that morphology of some marine species may play an important role in fertilization success.  
 
Lowe, C.G.1* , Goodmanlowe, G.D. 1, Blasius, M.E. 1, Jarvis, E.T. 1, Mason, T.J. 1, and J.B. O'Sullivan2 
1 - Calif. State Univ. Long Beach 2 - Monterey Bay Aquarium INTERACTIONS BETWEEN FISHERIES AND 
WHITE SHARKS (CARCHARODON CARCHARIAS) IN THE SOUTHERN CALIFORNIA BIGHT 
 
The degree to which white sharks (Carcharodon carcharias) interact in southern California fisheries is unknown, 
despite their high public interest, economic value, and recent protection under state, federal, and international 
regulations. Data on white shark fishery interactions in southern California were mined from news reports, state and 
federal management agencies, fisher logbooks, and research institutions. Of the 219 records of reported white shark 
catch between 1936-2006, 70% were young of the year (YOY), followed by juveniles (11%) and adults (7%). YOY 
sharks were caught in nearshore waters (< 50 m depth) more often than adult sharks, which were mainly caught in 
offshore waters (> 50 m depth). In addition, the entangling net fisheries (drift gillnets and trammel nets) caught more 
white sharks (65%) than other fisheries (purse seines, trawls, hook and line; 13%), with a significant decline 
occurring after the closure of the nearshore gillnet fishery in 1994. Although a total of 247 sharks were caught 
during this time period, the total numbers of white sharks caught as bycatch in gillnet fisheries was three orders of 
magnitude lower than other bycatch species. 
 
 
† Madin, E.M.P.*, Gaines, S.D., and R.R. Warner University of California, Santa Barbara EFFECTS OF 
PREDATOR BIOMASS ON COMMUNITY-STRUCTURING BEHAVIORS OF REEF FISH PREY  
 
The community-level consequences of predator removal and the mechanisms behind them are poorly understood in 
many marine systems. Much attention has been focused on increases in densities of prey species as the principal 
mechanism causing changes in community structure. However, an entirely different pathway exists by which 
predator removal could fundamentally alter marine ecosystems: changes in the behavior of prey species. The Line 
Islands have a gradient in human influence that spans a nearly pristine coral reef to one with key upper trophic levels 
functionally removed. We used this system to ask whether prey fishes behave differently over a gradient of predator 
biomass. We quantified behaviors of a suite of prey fishes spanning different functional groups, focusing on 
behaviors that are subject to a risk-reward trade-off and have potentially important community-structuring effects. 
Prey fishes exhibit demonstrable shifts in their behavior over the gradient of predator biomass. In particular, time 
spent foraging versus sheltering and patterns of movement over feeding areas differed significantly between the two 
atolls. These findings demonstrate that removal of predators may strongly affect overall community structure in 
ways not predicted from simple relative abundance changes. 
 
† Marin Jarrin, J.R.* Oregon Institute of Marine Biology, University of Oregon SALMONIDS AND 
ACCOMPANYING MACROFAUNA PRESENT IN THE SURF ZONE OF OREGONIAN SANDY BEACHES.  
 
The fauna larger than 5 mm present in the surf zone of 3 sandy beaches was sampled throughout the summer of 
2006. Samples were taken using a beach seine (15 m long and 5 mm mesh) during the day (high, mid and low tide) 
and night (low tide). The seine was carried out at shoulder height into the surf to a depth of approximately 1 m and 
then pulled back to the shore perpendicular to the beach. In these collections I found a fauna composed of species 
from the groups Osteichthyes, Caridea, Anomura, Amphipoda, Mysidacea, Ctenophora, Hydrozoa, and others. The 
species with highest densities in the majority of the samples was the caridean shrimp, Lissocrangon stylirostris. The 
majority of these individuals were adult females parasitized by the bopariid isopod, Argeia pugettensis. Samples 
taken at night and/or during spring tides had higher densities, species richness and diversity. Among the fishes 
caught, juvenile chinook salmon were caught on 9 of the 20 dates Bastendorf beach was sampled. The main food 
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items in their stomachs were anomuran and brachyuran megalopae.  
 
† Marin, J.R.., and S. Miño. Oregon Institute of Marine Biology, University of Orego and Vrije Universiteit 
Brussel, Belgium ANTHROPOGENIC, SEASONAL AND TIDAL IMPACT ON THE SURF ZONE 
HYPERBENTHIC FAUNA OF TWO SANDY BEACHES IN GUAYAS, ECUADOR 
 
Hyperbenthic organisms are small animals that spend part of their lives in the water close to the seabed. In the surf 
zone of sandy beaches it is mostly composed of mysids, and fish eggs and larvae. In this study the anthropogenic, 
seasonal and tidal impact on the surf zone hyperbenthos in Salinas and Playas was investigated. Beaches were 
sampled 6 times, 3 /season. The samples were taken one month apart, before, during and after a big tourist date (up 
to 400.000 people). 
Samples were taken at low, mid and high tide. We present data on the 20 species with highest densities, 
5/season/beach. The results suggest that at both beaches the summer and winter fauna are statistically different. 
Cluster Analysis and PCA suggests anthropogenic impact during the tourist date in Salinas. In Playas, the fauna 
seems strongly influenced by the environmental variables. Values for density, species richness and diversity were 
usually higher at mid tide in both beaches. The plotting of the data showed that the densities of 15 species decreased 
and 5 species increased during the tourist date. Based on the results, the hyperbenthic organisms seem to be 
influenced by humans, tides and seasons.    
 
 
† Martinez, Carlos A.*, and Carlos D. Robles California State University, Los Angeles RESPONSES OF THE 
SEA STAR PISASTER OCHRACEUS TO DENSITY MANIPULATIONS AND CONSEQUENT CHANGES IN 
PREY ABUNDANCE.  
 
Classic studies of the rocky shores demonstrated that the level of the lower boundary of the mussels Mytilus 
californianus is set by the predatory sea star Pisaster ochraceous. The location of the boundary is remarkably stable 
from year to year. Recent findings also demonstrated that densities of Pisaster rapidly change density in response to 
changing abundances of Mytilus juveniles, which if left unchecked might result in fluctuating boundaries. This study 
examines the extent to which the sea star numerical response is coupled with other behavioral and physiological 
responses. Twelve rocky beaches within a 10km2 region in Barkley Sound, British Columbia were each assigned 
one of three treatments: sea stars density reduction, sea star density augmentation, and no manipulation. By holding 
sea stars numbers at different levels, the capacity of the sea stars to effect other responses was revealed. The results 
show that Pisaster forages at higher shores levels, eats larger mussels, and reduces body weight as the abundances 
of small mussels is reduced relative to sea stars density. We propose that the integrated predator responses constitute 
one mechanism for stabilizing the lower boundary of mussel beds.  
 
† Martone, P. T.*, and M. W. Denny Hopkins Marine Station of Stanford UniversityTO BEND A CORALLINE: 
MODELING DEFLECTION AND FAILURE OF WAVE-SWEPT ARTICULATED CORALLINE ALGAE  
 
Many intertidal macroalgae resist drag forces imposed by breaking waves by being flexible, as flexibility allows 
seaweeds to reconfigure and go with the flow. Unlike most seaweeds, whose flexible thalli are generally uniform, 
articulated coralline algae are segmented with rigid calcified segments (intergenicula) separated by flexible, 
uncalcified joints (genicula). Thus, the flexibility of articulated corallines is limited to small fractions of their thalli. 
Nevertheless, genicular tissue is stronger and more extensible than other fleshy macroalgal tissues, and articulated 
coralline algae thrive in wave-exposed habitats around the world. To explore the effects of this unique segmented 
anatomy on frond performance and survival, we incorporated geniculum material properties and segment 
dimensions into an engineering analysis that accurately predicts the deflection of and stress distribution in genicula 
as fronds bend under applied drag forces. In Calliarthron, adjacent intergenicula make contact as genicula bend, 
amplifying stress within genicula beyond that expected in pure bending. We estimate the maximum drag force 
genicula can resist in bending, and using previous data on drag force per frond area, we predict the size to which 
articulated fronds can grow in the field before they fail.  
 
Mason, T, J*, and C. G. Lowe California State University, Long Beach BARRED SANDBASS (PARALABRAX 
NEBULIFER) HOME RANGE, HABITAT USE, AND SITE FIDELITY WITHIN A SOUTHERN CALIFORNIA 
MARINE RESERVE  
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Barred sand bass (Paralabrax nebulifer) has consistently ranked among the top ten recreationally caught species in 
southern California. A lack of knowledge regarding barred sand bass home range size, habitat use, and site fidelity 
make it difficult to determine how effective current or future MPAs may be for protecting barred sandbass stocks 
outside of their spawning aggregations. .Barred sandbass home range (95% KUD), habitat use, and site fidelity was 
determined using acoustic telemetry at the Catalina Island Marine Science Center Marine Life Refuge. Home range 
size varied from 4,927m2 to 15,6234m2 and averaged 10,003 m2 ± 4,773m2(±SD) for six actively tracked fish 
ranging in size from 35-52cm TL. Site fidelity (over 1yr) was measured for eight barred sandbass, three of which 
left the study site during the spring and early summer months. Relative habitat use analysis suggests a preference for 
sand habitat and an avoidance of mud habitat, and that fish are utilizing the sand side of the rock reef – sand 
ecotone. Barred sandbass home range size was on average comparable to Kelp bass, California sheephead and 
Ocean whitefish measured at this same location.  
 
† Matson, P.G.*, and M.S. Edwards San Diego State University DISTRIBUTIONAL RESPONSES OF TWO 
UNDERSTORY KELPS TO OCEANIC CLIMATE USING A MULTIPLE LIFE-STAGE APPROACH  
 
Environmental factors can strongly influence species distributions but may differentially affect species exhibiting 
multiple life-history stages. We investigated whether ocean temperature and nutrient availability contribute to 
maintaining the southern distributions of two understory kelps, Pterygophora californica and Eisenia arborea, along 
the coast of California, USA and Baja California, MEX by limiting either production of embryonic sporophytes by 
microscopic stages and/or tissue nitrogen storage within adults during periods of elevated temperature. Our results 
indicate that while E. arborea was capable of producing embryonic sporophytes at 12 and 18°C (values commonly 
observed throughout this range), P. californica was able to produce embryonic sporophytes at 12°C but not 18°C. 
Adult sporophytes of both species, in contrast, appeared equally tolerant of variation in ocean temperatures within 
this range. We suggest that elevated temperatures that inhibit embryonic sporophyte production, rather than 
sporophyte survival, limits the southern distribution of P. californica while the ability of E. arborea’s microscopic 
stages to produce embryonic sporophytes at higher temperatures allows it to exist further to the south in warmer 
waters. This work highlights the importance of using a multiple life-stage perspective in the study of organisms with 
complex life histories, particularly questions regarding distributional responses to variation of climate.  
 
McAlary, F. M.1*, and B. May2 1 - Friday Harbor Laboratory, University of Washington 2 - Genomic Variation 
Laboratory, University of California Davis MULTILOCUS ALLOZYME GENOTYPES AS A MEASURE OF 
CLONAL VERSUS SEXUAL REPRODUCTION IN THE FISSIPAROUS SEASTAR LINKIA COLUMBIAE  
 
The genotypic structure of Linkia columbiae populations was examined at the California Channel Islands and 
adjacent mainland. Electrophoretic analysis of 8 polymorphic enzymes revealed low genotypic diversity at all sites 
substantiating the highly clonal structure of local populations. In contrast, average heterozygosity was generally 
similar to levels expected from allelic frequencies. Sampling of 1036 individuals revealed 244 distinct genotypes 
including from 1 to as many as 53 individuals per genotype. Examination of rays(arms)during the spawning season 
showed that the percentage of sexually mature individuals was low. The number of male clones was greather than 
the number of female clones. A small percentage of genotypes included both male and female individuals. The 
significance of these findings to the genetic structure and natural history of L. columbiae populations will be 
discussed.  
 
McDonald, P.S.1*, Holsman, K.K.2, Dumbauld, B.R.3, and D.A. Armstrong1 1 - University of Washington, 
School of Aquatic and Fishery Sciences 2 - People for Puget Sound 3 - U.S. Department of Agriculture, Agricultural 
Research Service, Hatfield Marine Science Center THE IMPACT OF A HIGHLY ABUNDANT COMPETITOR 
ON NON-INDIGENOUS CARCINUS MAENAS IN WILLAPA BAY, WASHINGTON  
 
The spread of European green crab, Carcinus maenas, into Willapa Bay, Washington, in 1998 caused immediate 
concern. Yet eight years on, the species is rare within the estuary and trepidation has turned to apathy. Although 
insufficient larval supply is likely responsible for the decline of C. maenas in Willapa Bay, patterns of habitat use 
suggest possible biotic resistance to the invasion as well. Most C. maenas are captured in high and mid-littoral areas 
corresponding to meadows of non-indigenous cordgrass, Spartina alterniflora and there is no evidence of C. maenas 
utilizing sublittoral habitats extensively during April – October. This pattern differs markedly from that of a native 
ecological analog in the estuary, subadult Dungeness crab, Cancer magister. C. magister are highly abundant in 
sublittoral areas and make forays to the Spartina – mudflat boundary during high tides. A laboratory experiment 
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revealed density-dependent impacts of competition by C. magister on C. maenas. We suggest that C. maenas 
occupy littoral habitats in Willapa Bay that provide a refuge from agonistic encounters with C. magister. These areas 
are inherently less favorable for C. maenas; thus it is conceivable that biotic resistance by native crabs has indirectly 
contributed to the species decline in the estuary.  
 
Meyer, A.L.* University of Hawaii, Manoa HOME RANGE ANALYSIS OF CEPHALOPHOLIS ARGUS IN 
THEIR NATIVE HABITAT, MOOREA FRENCH POLYNESIA  
 
Cephalopholis argus was introduced to the Hawaiian Islands in 1956 as a food fish. Since their introduction, C. 
argus have spread to all of the Main Hawaiian Islands, and can be found in large numbers on all shores of these 
islands. Due to their social systems in native habitats, with small groups of fish, strong site attachment, and defense 
of territories, these groupers are prone to spread across all suitable substrate as their numbers increase. What will 
these fish do in their introduced environment? How might the movements and territoriality of these fish differ in 
Hawaii from that of their native habitat in Moorea, French Polynesia? To answer these questions C. argus were 
tracked in both Moorea and Hawaii. Territory size and utilization distributions were measured in native and 
introduced habitats. For both sites territory size increased with fish size. Within territories there were areas of high 
use which correspond to sheltered resting spots. Several female territories were within a single male’s territory. 
Utilization distribution revealed that fish partition territories and that a female’s territory may or may not overlap 
with those of other females in the harem. Ninety five percent use area did not increase with fish size.  
 
Miller, E.G. *1, and D. J. Pondella II2 1MBC Applied Environmental Sciences, 2Vantuna Research Group, 
Occidental College PRELIMINARY OBSERVATIONS ON THE LIFE HISTORY OF SALEMA Xenistius 
californiensis FROM SOUTHERN CALIFORNIA 
 
Despite their commonality within southern California kelp beds, little information regarding the life history of 
salema (Xenistius californiensis) is available. Preliminary investigations into the age and growth of southern 
California salema suggest a species experiencing principal growth within the first two years before leveling off. The 
maximum verified age in southern California samples is 14 years. The von Bertalannafy growth parameters for all 
samples analyzed were k = 1.85, t0 = 0.38, and L∞ = 162.8 mm with a sample size of 390 individuals. Analysis of 
growth parameters by sex indicates females are larger than their male counterpart in each age class at a statistically 
significant level. Abundances per net from a nearshore gillnet survey ranging from Newport Beach to Santa Barbara, 
including Santa Catalina Island, conducted from 1995 – 2004 suggests denser aggregations ranging from Palos 
Verdes Peninsula south as well as relatively robust aggregations around Santa Catalina Island. Annual abundances 
per net also suggest greater reproductive output during ENSO events, as indicated by marked increases in the years 
following the 1997-1998 El Niño. Further indications of this warm-water preference are exhibited by the sharp 
decline in mean standard length of gillnet collected individuals in 1999, before a gradual increase over the next three 
years. Impingement sampling at local generating stations shows similar results with Age-II sized individuals 
constituting the majority of the 2000 sample. Females comprised a significant proportion of the sample observed 
during 2004. Gonosomatic indices suggest spawning principally occurs from late spring through summer before 
noticeably diminishing in early fall. 
 
† Miller, S.H.*, and S.G. Morgan University of California, Davis ENDOGENOUS RHYTHMS OF VERTICAL 
MIGRATION BY LARVAE IN AN UPWELLING REGIME  
 
The larvae of many estuarine crustaceans exhibit diel and circatidal endogenous rhythms of vertical migratory 
behavior that facilitate migrations between adult habitats and larval nursery grounds. While this has been well 
documented in tidal estuaries along the Atlantic coast, vertical migratory behavior has not been studied in upwelling 
regimes. Ovigerous females of three species of crabs were collected from the open coast, bays and estuaries in 
northern California and held in seawater tables with simulated tidal regimes. Upon hatching, larvae were transferred 
to clear acrylic columns and kept at natural seawater temperature and photoperiod. Larval vertical positions within 
each column were counted every three hours for 48 hours and were correlated with the tides. Larvae from open-
coast mothers showed no clear pattern of diel or tidal vertical migrations, and interspecific differences in depth 
preference were evident. Larvae from estuarine mothers, however, exhibited strong vertical migratory swimming 
behavior correlated with tidal regime. Thus, larvae on the open coast do not use the same transport “strategies” as 
populations in estuaries along the same coastline in a region of strong upwelling.  
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Milonas, L.J.*, and B.L. Bingham Western Washington University THE EFFECT OF LIGHT ON FEEDING AND 
GROWTH OF ECHINOID LARVAE  
 
The aim of this study was to test the hypothesis that light enhances feeding in marine invertebrate larvae. Larvae of 
the sand dollar Dendraster excentricus and the sea urchins Strongylocentrotus droebachiensis and S. franciscanus 
were grown under light and dark conditions. Ingestion rates were calculated and morphometric measurements were 
taken to quantify growth. Light did not affect ingestion rates of the three species of echinoid larvae. However, S. 
droebachiensis and D. excentricus larvae, even when held in total darkness, fed more during the normal daylight 
hours than at night, perhaps as part of a circadian feeding cycle. All three echinoid species showed altered 
morphology in light-treated larvae. The type of alteration as well as the degree of divergence differed among 
species. Light treated S. droebachiensis larvae had shorter arms relative to body length and smaller, less developed 
rudiments than dark-treated larvae. In contrast, D. excentricus larvae exhibited longer arms and smaller bodies. The 
only change in morphology of S. franciscanus was that light-treated larvae had smaller body widths. Light-treated 
larvae differed in relative growth of body parts, suggesting that they were selectively allocating resources to 
different areas than dark-treated larvae. The smaller bodies exhibited in S. droebachiensis and D. excentricus and the 
smaller rudiment in S. droebachiensis larvae may indicate delayed development in light-treated individuals.  
 
Miner, C.M.*, Raimondi, P.T., Bell, C.A., Cox, K.N., DaCosta, C.M, Gaddam, R.N, George, M.K., Lohse, 
D.P., and S.E. Worden University of California, Santa Cruz RESERVES IN REVERSE: A CHANGE IN ACCESS 
STATUS IMPACTS RED ABALONE POPULATIONS AT STORNETTA RANCH  
 
In 2004, Stornetta Ranch, a 1711 acre parcel of land located on the coast in northern California, was purchased by a 
consortium of agencies and given to BLM to manage. Prior to this, Stornetta had virtually no public access or 
harvesting, making it a de facto reserve, and one of the few remaining “pristine” areas along the California coast. 
Shortly after its sale, the Multi-Agency Rocky Intertidal Network (MARINe) and Partnership for Interdisciplinary 
Studies of Coastal Oceans (PISCO), working with the California Department of Fish and Game (CDFG), performed 
a preliminary survey of the intertidal zone along the shore of Stornetta. This survey found a large population of 
unharvested, intertidal red abalone (Haliotis rufescens). Stornetta Ranch was opened to the public in June, 2004, and 
harvesting of abalone immediately began. To determine the effects of harvesting, permanent intertidal plots were 
established in 2005 to monitor abalone populations. Incorporating data from these plots into an age-structured model 
revealed that recovery from just one year of harvest will take at least 20 years. The ecological impacts of harvesting 
on the red abalone population at Stornetta and the broader implications of losing the pristine status of this area will 
be discussed.  
 
† Mireles, C.*, Nakamura, R., and D.E. Wendt Biological Sciences Department and Center for Coastal Marine 
Sciences, Cal Poly State University, San Luis Obispo SITE FIDELITY, HOME RANGE, AND HOMING 
BEHAVIOR OF CABEZON (SCORPAENICHTHYS MARMORATUS) ON THE SOUTH CENTRAL COAST OF 
CALIFORNIA  
 
This research sought to determine the site fidelity, home range, and homing behavior of cabezon (Scorpaenichthys 
marmoratus), which is a commercially important species in the live-fish fishery based out of Morro Bay, California. 
A conventional multiple mark and recapture approach was utilized to conduct the first comprehensive analyses of 
cabezon in this region. A total of 1239 cabezon ranging in lengths from 17.5-56 cm, were tagged between 
September 9, 2004 and December 15, 2004. Three hundred two individuals have been recaptured to date, with days 
at liberty ranging from 6 to 753 days. The average distance that cabezon were recaptured from their initial capture 
location was 147.3 meters. Average home range estimates are 833 m² using the minimum convex polygon method. 
Homing behavior was investigated by translocating forty-one fish away from their original capture sites up to 5.4 
kilometers away. Ten of the 41 translocated fish have been recaptured, with all returning to within 166 meters of 
their initial capture location. The average proximity distance of recaptured translocated fish was 59.6 meters to their 
initial capture location. Results of this study suggest that cabezon display high degrees of site fidelity, utilize 
relatively small neighborhoods, and exhibit high levels of homing behavior.  
 
Morgan, S. G.*, Fisher, J. L., Miller, S. H., McAfee, S. T., and J. L. Largier Bodega Marine Laboratory DOES 
OFFSHORE TRANSPORT OF LARVAE IN UPWELLING REGIONS LEAD TO RECRUITMENT-LIMITED 
POPULATIONS?  
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It has been well established that larvae of some species of crustaceans are retained in estuaries with two-layer flow 
while other species migrate various distances onto adjacent continental shelves. These different migrations occur 
concurrently during summer in many temperate estuaries indicating that they are behaviorally mediated. By contrast, 
far less is known about larval migration patterns in upwelling zones along the western margins of continents. Along 
the coast of California, USA, larvae are thought to be largely at the mercy of strong prevailing upwelling winds, 
resulting in recruitment-limited adult populations. We investigated whether larval retention nearshore and cross-
shelf migrations were evident for 46 species of crustaceans during the upwelling season. The relative abundance of 
larval stages indicated that larvae of most species were retained in Bodega Bay and nearshore coastal waters, 
whereas other species migrated offshore. Surprisingly, larval concentrations were higher in the open ocean than in 
the protected embayment. Larval migrations appeared to be regulated by diel and ontogenetic vertical migrations. 
Upwelling events did not advect larvae farther offshore, and offshore transport of larvae does not appear to lead to 
recruitment-limitation in upwelling regions.  
 
Morris, E.D*1, Craig, S.F. 1, and R.D. Gates2 1 - Humboldt State University, 2 - Hawaii Institute of  Marine 
Biology VARIATION IN PHOTOSYNTHATE RELEASE FROM SYMBIOTIC DINOFLAGELLATES 
 
Zooxanthellae are a diverse group of symbiotic dinoflagellates crucial to the health of reef-building corals.  These 
endosymbiotic algae photosynthesize and translocate newly fixed carbon compounds to their host, supplying much 
of the carbon needed for host  respiration.  Mass bleaching events, or the extensive loss of zooxanthellae from host 
animals over a wide geographic area, have been increasing due to warming sea surface temperatures since 
the 1980’s.  Since corals can potentially repopulate their tissue with  zooxanthellae, either by uptake from the 
environment or by renewed growth from low level symbiont populations already in the tissues, it has been suggested 
that corals can be reinfected with more tolerant algal strains following bleaching events, allowing for rapid   
adaptation to climate change.  However, even if corals can become hosts to thermotolerant zooxanthellae, these 
symbionts may not be equivalent in terms of photosynthate production or metabolite transfer to the host.  In this 
study, we examined carbon fixation and release in five types of freshly isolated zooxanthellae to quantify   
differences in carbon metabolism in both healthy, and heat stressed, symbioses.  Differences in carbon fixation and 
release between the algal clades were found and indicate an adaptive advantage to hosting certain symbiont types 
under different environmental conditions. 
 
Moss, M.D. * Channel Islands National Park DO OUR FISH COUNT? 
 
Channel Islands National Park (CINP) consists of five Islands and extends one mile offshore. This offshore area 
consists of some of the richest kelp forest ecosystems along the west coast of the United States. Using fixed sites 
eliminates some of the variability problems inherent in the marine ecosystems and strengthens temporal analysis. 
The CINP, Kelp Forest Monitoring (KFM) roving diver fish count (RFDC) is a timed fish count that has been 
questionable on repeatability amongst the scientific community. I am going to present that with the correct analysis 
that the counts from this method are not only precise as they are concise. The mean values of the whole counts will 
be used those for densities at our sites. This density parameter from RFDC would not only encompass our indicator 
species, but all fishes observed at our sites over time. By using the data in this manner we can cover an array of 
species and their link to our environment, whether it be ecological (non fished species), fished species both 
commercially and recreationally. The data is linked to our universe (2000m²) and given the other taxa that we 
monitor allows us to consider more parameters for collective insight.  
 
Moss, M.D. *, and Kushner, D.K. Channel Islands National Park A TEMPORAL ANALYSIS OF 
RHINOGOBIOPS NICHOLSII DENSITIES AND TEMPERATURE AT THE CHANNEL ISLANDS  
 
Channel Islands National Park has been monitoring 16 fixed sites for 25 years, this consists of five Islands and 
extends one mile offshore and has provided important information and ecological insights. This offshore area 
consists of some of the richest kelp forest ecosystems along the west coast of the United States. Oceanographic 
conditions around the Channel Islands are unique and there are three distinct biogeographical providence’s over a 
relatively short distance which creates some of the highest diversity in these kelp forests An analysis of twenty five 
years of 1 meter quadrat data in conjunction with temperature data taken at these sites for 13 years to detect 
quantifiable trends. Episodic ENSO events have been well documented and their lag effect can be detected in the 
densities amongst other things. Rhinogobiops nicholsii and Alloclinus holderi are both non fished species of fish that 
have been regularly monitored at the NPS sites and may have long standing ecological implications.  



 64 
 

 

 
Mutz, Stephanie J.* Choat, J. Howard DEMOGRAPHIC CHARACTERISTICS OF ACANTHURUS LINEATUS 
ON A LONGITUDINAL GRADIENT ACROSS THE INDO-PACIFIC  
 
I investigated the pattern of demographic variation of Acanthurus lineatus on a longitudinal scale across the Indo-
Pacific. Much research has been conducted on teleosts on the latitudinal gradients, but this is the first time 
demographic characteristics have been compared over a longitudinal scale. Considering the potential influences of 
reef history and environmental and fishing impacts on reef fish demography along a longitudinal scale, this is a 
unique approach in that sea temperature may not vary significantly among locations an therefore can be eliminated 
from consideration as a cause of variability of the demographic rates. The purpose of this study was to document the 
longevity, body size and instantaneous growth of coral reef fishes along a longitudinal scale. Many species exhibit 
variable life history properties across their geographic ranges in order to adapt to variable environmental conditions. 
Life history tradeoffs can be analyzed due to the tendency of organisms in different environments to differentially 
allocate energy to maintenance and growth, and accurate estimates of these demographic characteristics may benefit 
management. This study analyzes the age-based demographic characteristics of populations of A. lineatus retrieved 
through growth increments in otoliths to obtain accurate estimates of age and growth at six localities spread along a 
longitudinal gradient.  
 
Navarrete, Sergio A*, Broitman, Bernardo, and Bruce A. Menge Estación Costera de Investigaciones Marinas 
& Center for Advanced Studies in Ecology and Biodiversity, P. Universidad Católica de Chile INTER-
HEMISPHERIC COMPARISON OF SPATIAL AND TEMPORAL SCALES OF VARIATION IN 
RECRUITMENT TO ROCKY INTERTIDAL COMMUNITIES: PATTERN PERSISTENCE AND 
DISCONTINUITIES  
 
Recruitment has long been considered one of the major sources of stochastic fluctuations in benthic populations and 
communities, making generalizations across space particularly complicated. Yet, a number of studies and anecdotal 
observations suggest that despite temporal fluctuations, spatial patterns of recruitment can be highly persistent for 
some species, at least over some spatial scales. Here we use long term databases (7-10 yr long) of monthly 
recruitment of intertidal mussels and barnacles at sites spanning around 1,000 kilometers along the coast of 
California-Oregon and Chile. Our results show that the dominant sessile components of these intertidal 
communities, particularly the mussels Mytilus spp. and Perumytilus purpuratus, and to a lesser extent chthamalid 
barnacles, exhibit remarkably persistent patterns of among-site variation in recruitment rates at scales of few to tens 
of kilometers. Despite large temporal variation in recruitment of these mussels in both hemispheres, the ranking of 
sites remained invariant for over 70 months. Recruitment of these species over scales of few meters did not show 
such a high temporal persistence. Moreover, among-sites variation contributed 30-40% more to the total variance in 
mussel recruitment than variation at scale of meters within sites. Spatial patterns of recruitment of a more cryptic but 
regionally common mussel, as well as balanid barnacles, were highly labile. Thus, dominant sessile species of 
temperate rocky intertidal communities in the Northern and Southern Hemispheres exhibit highly persistent spatial 
structure in recruitment at scales of kilometers, but highly labile patterns at all spatial scales can be found even in 
taxonomically similar species.  
 
† Needles, Lisa A.*, and Dean E. Wendt California Polytechnic State University San Luis Obispo BIG CHANGES 
TO A SMALL BAY: INVASIVE SPECIES IN THE INVERTEBRATE COMMUNITY OF MORRO BAY OVER 
THIRTY YEARS  
 
The presence and abundance of exotic marine invertebrates have been intensively studied in large bays and 
estuaries. Ballast water is thought to be one of the primary vectors for the introduction of new species in these 
ecosystems. Smaller bays and estuaries that do not receive ballast water have received much less attention as to the 
effects of exotic marine invertebrates on community composition. In this study, we examined the native and exotic 
taxa in the fouling community of a small, relatively isolated bay on the central coast of California (Morro Bay) and 
analyzed changes in community structure over the past thirty years. We found that, although the number and percent 
composition of exotic species did not change significantly, the community itself has changed dramatically. Several 
common native species found in historic surveys are presently absent or severely reduced in abundance. One exotic 
species only recently introduced, the bryozoan Watersipora subtorquata, now occupies 60-100% of the substrate in 
the fouling community. Although Morro Bay has received fewer exotic species than larger bays, the effect of a few 
invaders on community composition has been striking. Despite the lack of international shipping and ballast water, 



 65 
 

 

small harbors are also threatened by invasive species.  
 
Nesbitt, Nicholas J.1*, Kimbro, David L.2, and Edwin Grosholz3 1 - Cal Poly San Luis Obispo, Center for 
Coastal Marine Sciences 2 - UC Davis, Environtmental Science & Policy, Bodega Bay Marine Laboratory 3 - UC 
Davis, Environtmental Science & Policy, Bodega Marine Laboratory INVASIVE PREDATORS IN TROPHIC 
CASCADES; SHOULD THEY BE SCARED?  
 
Trophic cascades are typically defined as large predators benefiting plants or basal prey by consuming intermediate 
predators or herbivores. Trophic cascades are key to the study of predator prey interactions as they show how simple 
species to species interactions can alter entire communities. Marine invasive species are an increasing threat to the 
function of estuarine and coastal marine ecosystems and the rate of invasion shows no sign of slowing. Although 
substantial literature exists on trophic cascade function as well as marine invasive species, few studies have 
investigated how invasive species affect trophic cascades. To answer this question, we investigated the function of 
oyster community trophic cascades containing native or non-native oyster drills. Using laboratory mesocosm 
experiments, we found that the native crab, Cancer antennarius, indirectly benefited the native oyster, Ostreola 
conchaphila, by scaring the native oyster drill, Acanthina spirata. The native crab also benefited the native oyster by 
consuming the non-native oyster drill Urosalpinx cinerea.  
 
† Neufeld, C.J.*, and A.R. Palmer University of Alberta and Bamfield Marine Sciences Centre BRIDGING THE 
GAP: ENVIRONMENTAL CONSTRAINTS ON PENIS FORM OF AN INTERTIDAL BARNACLE  
 
In animals with internal fertilization, genitalia often evolve quite rapidly and therefore can offer reliable characters 
for species identification. Past work on genital evolution has focused primarily on interspecific comparisons. 
However, substantially less is known about the prevalence and degree of within-species variation in genital form. 
Barnacles are ubiquitous on rocky shores and thrive in a wide range of flow conditions. To reproduce, barnacles 
extend impressively long, flexible penises into the opercular opening of a nearby individual. Barnacles are therefore 
ideal candidates for assessing the amount of within-species variation in genital form. Here we show that penises of 
barnacles from exposed shores were more than twice as massive (at standard penis length) as those collected from 
nearby protected bays and that variation in this and other penis traits could be attributed almost exclusively to 
differences in the maximum velocity of breaking waves at a given site. Barnacle penises therefore represent one of 
the most extreme examples of within-species variation in genital form and reveal that factors other than sexual 
selection can be important in determining the shape of animal genitalia.  
 
Newman, K. E.* San Diego State University EFFECT OF SPECIES RARITY VERSUS SAMPLE PREVALENCE 
ON MODELS OF HABITAT SUITABILITY FOR HERPTILES IN SOUTHERN CALIFORNIA  
 
Predictive species modeling is the process of forecasting species' occurrence across a landscape from the spatial 
distribution of environmental variables associated with known occurrences of the species. Models’ performance can 
vary according to species’ characteristics, such as prevalence. Previous literature suggests that the effect of 
prevalence may be a statistical artifact. We looked at the effect of both species rarity and species prevalence in the 
sample on the accuracy of predictions from three kinds of models -- generalized linear models, generalized additive 
models, and classification trees. We used a herptile data set collected by the USGS. Thirty species whose rarity 
(frequency within the survey locations) ranged from 0.06 to 0.93 were modeled. Model performance was evaluated 
using the “AUC,” a measure of agreement between observations and predictions for binary outcomes. A select ten 
species were modeled using as random subset of the data with random, even, 1:2 and 1:3 sampling prevalence. We 
found a negative correlation between species rarity and model performance and no significant difference in 
predictive performance between models based on different sampling prevalences; thus there was no statistical 
artifact of species prevalence in the sample, but rather rarer species had higher model performance regardless of 
sample prevalence.  
 
Novak, M.*, and J.T. Wootton University of Chicago  ESTIMATING THE PER CAPITA STRENGTH OF 
SPECIES INTERACTIONS IN AN OMNIVOROUS FOOD WEB OF THE NEW ZEALAND INTERTIDAL.  
 
Natural communities are often characterized by species rich, reticulate food webs in which trophic omnivores are 
common. Efforts to estimate the strength of species interactions in such systems have been hampered by the 
multitude of direct and indirect interactions they exhibit. Here we present a new method for directly measuring, on a 
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per capita basis, the strength of trophic species interactions within such food webs. The approach of this method is 
observation-based, allowing it to overcome many of the logistical and theoretical difficulties associated with 
estimating interaction strengths in multi-species omnivorous food webs. This new method requires three pieces of 
information, obtainable through field surveys and laboratory experiments: (1) species abundances, (2) predator-prey-
specific â€œhandling-timesâ€�, and (3) predator-specific feeding-surveys that tally the number of predator 
individuals observed to be feeding and not feeding at any given time. In this talk we describe the advantages and 
assumptions of the method, and apply it to data from a New Zealand intertidal food web that reveals some 
interesting implications concerning the way ecologists measure and model the species interactions of empirical food 
webs.  
 
O'Donnell, M.J.*, Todgham, A.E., Crombie, T.A., and G.E. Hofmann Marine Science Institute, UCSB WHAT’S 
GOING ON? A SNAPSHOT OF GENE EXPRESSION PATTERNS IN MYTILUS ACROSS A BROAD SPAN 
OF LATITUDE.  
 
Species that occupy broad geographic ranges generally experience variability in environmental conditions across 
their habitat. Individuals may exhibit a plastic physiological response to tolerate such variability. Previous studies on 
intertidal specias have suggested that the patterns of such variability will be complex; driven not by a simple 
latitudinal cline in temperature, but by interactions with time of low tide. To explore the variability of such a 
response through space, we collected intertidal mussels (Mytilus californianus) from 7 field sites spanning 17 
degrees of latitute during a single low tide series in July of 2006. We used qPCR to look at gene expression for a 
number of genes associated with physiological stress. Consistent with previous studies, our results show a pattern of 
expression consistent with stress from daytime low tides. Populations from northern latitudes (Oregon) had much 
higher levels of constitutive heat shock proteins than did southern populations (Baja California, Mexico). No 
populations showed an induced level of HSPs consistent with intense physiological stress.  
 
† Oliver, T.A.*, and S.R. Palumbi Stanford University CORALS AND THEIR SYMBIONTS IN THE CENTRAL 
PACIFIC  
 
Coral bleaching, the high temperature breakdown of symbiosis between corals and their dinoflagellate 
endosymbionts (Symbiodinium spp.), often leads to high coral mortality. Previous research has identified putatively 
high-temperature resistant Symbiodinium strains, but their genetic descriptions have been very coarse. We have 
spent the previous year developing genetic markers, performing functional assays of genetically distinct corals and 
Symbiodinium, and surveying the genotypic distribution of corals and Symbiodinium across the central Pacific. We 
sampled Acropora hyacinthus and Acropora cytherea from the Phillipines, Palmyra Atoll, Fiji and American Samoa. 
This talk will present data to show: 1) in 164 samples taken from Acropora hyacinthus in American Samoa that no 
recombination has been observed across 4 nuclear, 1 mitochondrial and 1 chloroplast loci, 2) Frequencies of the 
distinct clades do significantly shift across the reef profile, 3) that corals hosting type D Symbiodinium show 
significantly lower signs of thermal stress than those hosting type C in the field, and laboratory results show a 
similar trend without significance, 4) across all corals sampled in this study, the supposedly resistant clade D is 
restricted to American Samoa populations and 5) that while corals are greatly restricted in their gene flow, 
Symbiodinium is widely dispersed.  
 
† Olyarnik, S V*, and J J Stachowicz University of California - Davis INTERANNUAL VARIATION IN GREEN 
MACROALGAL BLOOMS AND THEIR EFFECTS ON SEAGRASS WITHIN AN UPWELLING REGIME  
 
Seagrasses are widely recognized as an important foundation species that provide key ecological services. However, 
they are currently facing multiple stressors including increased sediment and nutrient runoff and increased frequency 
of algal blooms. While there have been many studies exploring the effect of these stressors on seagrass, most have 
considered effects of increased anthropogenic nutrient inputs. Little is known about seagrass-Ulva interactions from 
upwelling coasts where delivery of nutrient-rich water to the nearshore during the growing season is a natural 
phenomenon. Here we report results of an ongoing field experiment started in June 2004 that explores the short- and 
long-term consequences of seasonal green algal blooms (Ulva sp.) on the seagrass (Zostera marina) community of 
Bodega Bay, CA. We are manipulating Ulva biomass in 3-meter wide enclosures (removal, ambient, 2x ambient) to 
determine effects on seagrass and its associated epifauna and flora. Over the last 3 summers, Ulva abundance varied 
over several orders of magnitude. Only in summer 2006, when Ulva abundance was greater than 4 kg/m2 (over 
double that of the two previous years), did Ulva decrease seagrass density and growth. We also present some 
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hypotheses regarding the factors that are contributing to Ulva abundance in this system.  
 
† Ortiz, DM*, and Tissot, BN Washington State University Vancouver EFFECTS OF HABITAT AND 
PREDATOR ABUNDANCE ON RECRUITMENT OF YELLOW TANGS (ZEBRASOMA FLAVESCENS) IN 
HAWAII  
 
We examined the effects of habitat and piscivore abundance on the recruitment of yellow tangs (Zebrasoma 
flavescens), a species targeted by the aquarium industry, in an existing MPA network in West Hawaii. Current 
studies have shown a lack of correlation between recruitment intensity and fish replenishment area (FRA) 
effectiveness suggesting differential post-settlement mortality among sites. Post-settlement processes such as 
predation may alter the initial abundance of new settlers. Substratum characteristics, particularly the complexity of 
coral, may offer different levels of shelter from predation to new settling aquarium fish. Using stationary point count 
surveys and video-monitoring, randomly distributed along a spatial gradient of settler habitat (high, moderate, and 
low, based on Porites compressa finger-coral cover) at each site, we monitored settler and piscivore abundance. 
Fourteen existing plots were surveyed at two FRAs, Keei and Honokohau (n= 7 plots /site). In addition, two plots at 
Honokohau were video monitored for 2 days. A combined spatial-explicit correlation approach was used to compare 
varying levels of settler abundance and habitat, and piscivore abundance among sites. Preliminary results of this 
study will allow us to understand factors controlling the early life history and subsequent population dynamics of 
reef fish and how they interact with habitat to influence MPA effectiveness.  
 
† Pabst, B. N.* California State University, Los Angeles DIET COMPOSITION OF HORN SHARKS, 
HETERODONTUS FRANCISCI (GIRARD, 1855), IN THE SOUTHERN CALIFORNIA BIGHT  
 
In the Southern California Bight, horn sharks, Heterodontus francisci (Girard, 1855) have been observed coming 
into the intertidal during summer high tides and feeding primarily on the cnidarians Corynactus californica and 
Anthopleura elegantissima. With no ontogenetic studies of horn shark diets, their feeding habits are not well 
understood. This unique observation may have implications for understanding the intertidal food web structure and 
horn shark habitat requirements.  
 
† Page, K. N.1*, and P. S. Vroom2 1 - University of Hawaii at Manoa, Botany 2 - NOAA Coral Reef Ecosystem 
Division TOP-DOWN FACTORS HAVE PRIMACY IN EXPLAINING BENTHIC COMMUNITY STRUCTURE 
IN A NEAR-PRISTINE CORAL REEF ECOSYSTEM  
 
Many factors, both biotic and abiotic, act to structure coral reef communities. The dominant factors are likely 
determined, in part, by the level of anthropogenic impact present at a particular location. Here we examine potential 
determinants of coral reef community structure in a near-pristine system, Pearl and Hermes Atoll (PHA). PHA 
represents one end of a global continuum ranging from near-pristine to highly degraded. We measured percent cover 
of benthic organisms along with herbivorous fish density and biomass, urchin density, nutrient availability, and 
wave exposure. Multi-linear regressions revealed that for each of the benthic functional groups examined (coral, 
frondose macroalgae, crustose coralline red algae, and turf algae) herbivorous fish density was a significant 
explanatory factor. When all benthic functional groups were combined in a multivariate analysis, herbivorous fish 
density combined with wave exposure were identified as having the highest significant correlation with benthic 
community composition at PHA. Nutrient availability, based on algal tissue nutrient content, did not correlate with 
percent cover of benthic organisms. Our results suggest that top-down mechanisms have primacy over bottom-up 
mechanisms in an ecosystem free from direct anthropogenic impacts, including fishing.  
 
Pardo, L.M.1, and L.E. Johnson2* 1 - Universidad Austral de Chile, Laboratorio Costero Calfuco, Valdivia, Chile 
2 - Québec-Océan, Université Laval, Québec (QC), Canada PREDICTING INTERACTION STRENGTH: 
INTEGRATING THE EFFECTS OF SIZE-STRUCTURE AND ENVIRONMENT IN A SNAIL-ALGAE 
INTERACTION  
 
We measured interaction strength between the herbivorous snail Littorina saxatilis and filamentous green algae as 
the area of the algal mat removed (i.e., the browse zone) around shelters used by snails to avoid high wave forces 
and desiccation. Using natural shelters, we assessed the influence of environmental conditions (high vs. low shore 
levels and north vs. south orientations) and found biomass of grazers was slightly better than density (i.e., per capita) 
for estimating local interaction strength. Artificial shelters (drilled holes) were used to manipulate snail density, 
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biomass, and size structure and revealed that different size snails have different effects on the formation of algal 
mats depending on hydrodynamic forces and algal biomass. As expected, per capita interaction strength generally 
increased with snail size under most environmental conditions. A striking exception occurred at low shore levels 
where the largest snails had very small effects. We hypothesize that longer immersion periods and higher wave 
forces may restrict the foraging of the largest snails thereby limiting their impact. Algal biomass was a significant 
covariate in most cases, especially for small snails. Estimation of interaction strength appears complex, and a better 
understanding of population structure and environmental context is clearly required.  
 
† Pespeni, M. H.*, and S. R. Palumbi Stanford University THE RSTA* ARRAY: A NOVEL METHOD FOR 
GENOME-WIDE POPULATION GENETICS  
 
The distribution of a species along an ecological cline presents the opportunity to study how natural selection drives 
local adaptation despite the homogenizing effects of gene flow. The purple sea urchin (Strongylocentrotus 
purpuratus) species range is from Alaska to Baja. Previous studies found no population structure using 
mitochondrial DNA or allozymes. However, rapidly evolving genes exhibit population structure between Oregon 
and Baja, Mexico, suggesting that selection acts on the genome in a locus-specific way. To expand the search for 
genes under selection, we have developed a method using custom high-density oligonucleotide arrays to survey 
genetic diversity in all 23,000 genes of the purple sea urchin. Using this method we aim to identify which, among all 
genes, are the targets of environmental selection across the ecological cline of the species. These data will help us 
understand how molecular evolution shapes genetic diversity across the genome and how this species might respond 
to changing sea temperatures. In addition, genes identified by this study can be screened in other species as 
candidates for adaptive loci, and custom RSTA arrays can be synthesized based on EST or BAC libraries for 
organisms that do not have a sequenced genome. (* Restriction Site Tiling Analysis)  
 
Petersen, Christine H.*, and Libby Gilbert-Horvath NOAA Fisheries - SWFSC - Santa Cruz COMPARATIVE 
GENETIC ANALYSIS OF YOUNG-OF-YEAR WIDOW, BLACK AND BLUE ROCKFISH IN THE NE 
PACIFIC  
 
  A comparative analysis of spatial genetic structure as well as local demographic patterns was undertaken for three 
species of rockfish sampled as juveniles from central California through Oregon in 2004-2005. While each of these 
winter spawning species share a similar development time and occupy a similar deep depth position (~60-110m) 
during the late larval stage, Blue (Sebastes mystinus), Black (Sebastes melanops), and Widow rockfish (Sebastes 
entomelas) display different adult shelf habitat, and movement and diet behaviors. Genotypes at 14-17 microsatellite 
loci revealed no detectable structure at Cape Mendocino for any species, despite previous reports of a major barrier 
for adult Blue rockfish. Lower levels of isolation-by-distance for Widow rockfish might reflect its pelagic adult life-
history, in contrast with the nearshore habitat of Blue and Black rockfish, while higher levels of within-Oregon IBD 
for Black rockfish could reflect contrasting upwelling patterns between regions. After an initial measurement of very 
high heterozygote deficiency, subgroups move into HW-equilibrium when Blue rockfish are separated into two 
genetic clusters evident in a factorial analysis. While no morphological difference or spatial structure could be 
identified between the juvenile groups, this suggests some barrier to interbreeding between two subtypes. The rarer 
type, occurring among only 15% of 2004-05 juveniles, comprised the majority of adults sampled at Big Sur.  
 
†Petes, L.E.*, Packard, M.E., Milston-Clements, R.H., Momoda, T.S., and B.A. Menge Oregon State University  
EFFECTS OF ENVIRONMENTAL STRESS ON INTERTIDAL MUSSELS AND THEIR SEA STAR 
PREDATORS 
 
Consumer stress models predict that mobile predators will be more stressed than their sessile prey. Intertidal mussels 
Mytilus californianus span a vertical stress gradient from the low zone (low stress) to the high zone (high stress). 
Mussels were transplanted from the middle of the mussel bed to cages in the low and high edges. Sea star predators, 
Pisaster ochraceus, were added to half of the cages. Mussels and sea stars were sampled monthly between June and 
September. Mussel growth was measured, and tissues were collected for heat shock protein (Hsp) and histological 
analyses of reproduction. Sea stars were weighed, and tissues were collected for Hsp analyses. High-edge mussels 
had higher Hsp70 production than low-edge mussels and maintained fewer gametes throughout the summer than 
low-edge mussels, indicating a plastic response of reproduction to stress regime. Sea stars fed more in the low edge 
and exhibited high mortality in the high edge, but Hsp production was the same in sea stars regardless of month or 
location. Results of this study suggest that mussels are better able to induce defenses against physiological stress 
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than their mobile predators.  
 
Pincebourde, S.1*, Hemuth, B.S.T.1, and E. Sanford2 1 - University of South Carolina, Dept Biological Sciences 2 
- University of California-Davis, Bodega Marine Laboratory THERMAL STRESS ALTERS FEEDING RATE IN 
A KEYSTONE PREDATOR  
 
Studies reporting the physiological and ecological effects of changes in temperature variability at small temporal 
scales are rare. Chronic (persistent over several days) and acute (peak during one day) thermal stresses might have 
different effects on the physiology of organisms. Therefore, alterations in the patterns of relative occurrence of 
chronic and acute thermal stresses can have some side-effects on temperature-dependent physiological mechanisms. 
We investigated the impacts of chronic and acute thermal stresses during aerial exposure (low tide) on feeding rate 
in a keystone intertidal predator, the sea star Pisaster ochraceus feeding on the Californian mussel. Feeding 
experiments were done in sea water tanks at constant water temperature, and different aerial body temperatures 
during low tide were tested based on body temperature patterns measured in the field. Chronic thermal stress (8 
consecutive days at high body temperature) lead to a large decrease in the feeding rate, whereas acute thermal stress 
(only one day at high temperature over a week) induced a substantial increase in the amount of mussel tissues eaten. 
The results highlight the importance of temperature variability within a small temporal window since even the sign 
of the effect on the feeding rate can be reversed in this top-predator.  
 
Pinsky, M.L.1*, Springmeyer, D.2, and X. Augerot2 1 - Stanford University 2 - Wild Salmon Center 
FRESHWATER INTEGRITY AND LAND USE AT LARGE SCALES: A CASE STUDY WITH PACIFIC 
SALMON  
 
An understanding of the spatial scale and correlation between freshwater biodiversity and its threats (e.g. land use 
change and river corridor fragmentation) is necessary to effectively frame freshwater conservation planning efforts. 
Pacific salmonids are sensitive indicators of freshwater integrity, and in this study, we use these species as well as 
socioeconomic factors to develop measures of conservation value and human impact for watersheds of the northern 
Pacific. We find that watersheds at southern latitudes within this range have, to date, been heavily impacted by 
agricultural activities, dam building, and urbanization. Salmon abundance and life history diversity, in contrast, 
reach maxima to the north of most human impacts in both the northeastern and northwestern Pacific. At smaller 
scales, a more complex landscape of spatial partitioning and coexistence between human development and 
salmonids is apparent. We recommend that southern freshwater conservation efforts proceed with the most urgency, 
but note that conservation efforts north of 50°N still have the opportunity to act proactively and therefore have the 
highest chance of long-term success.  
 
† Pister, B. A.*, and K Roy University of California, San Diego COMMUNITY COMPOSITION AND 
DIVERSITY ON JETTIES AND BREAKWATERS IN URBAN ROCKY INTERTIDAL ENVIRONMENTS  
 
Jetties and breakwaters constructed of large quarried boulders (termed riprap) occupy approximately 30% of 
southern California’s coast, which is greater than the natural rocky intertidal. And more is being added as coastal 
development increases. Despite anthropogenic origins, riprap is easily colonized by benthic organisms. It is one of 
the most common coastal construction materials in many countries, and can persist for millennia. Despite extensive 
distribution in both space and time, such anthropogenic structures have received very little scientific investigation 
concerning biology. In addition, the ecological consequences of these additions to other coastal ecosystems remain 
largely unknown. In this study I quantitatively compared rocky intertidal community composition and diversity on 
wave exposed riprap and neighboring rocky intertidal benches. Diversity did not significantly differ between habitat 
types. But community composition did. Some species occur in significantly greater abundances on riprap. In 
addition, communities living on riprap were relatively lush and consisted of indigenous intertidal organisms. 
Invasive species, found to be a common component in communities living on other anthropogenic substrates, were 
almost non-existent. The communities growing on them most likely play important ecological roles in coastal 
ecosystems.  
 
† Preisler, R. K.* UC Santa Cruz, Elkhorn Slough National Estuarine Research Reserve BIOGEOGRAPHIC 
INVESTIGATION OF VARIATION IN ABUNDANCE, HABITAT USE AND BEHAVIOR OF THE 
EUROPEAN GREEN CRAB, CARCINUS MAENAS  
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For better prevention or management of invasive species’ spread and negative impacts there is a strong need for 
research addressing broad scale patterns of biogeographic variation in abundance, morphology, and behavior of 
invasive species. In order to quantify patterns of spatial variation in abundance, habitat use, and behavior of a global 
invader, I have begun sampling the European green crab, Carcinus maenas, in its native and invaded ranges. I am 
examining aspects of the invader and the invaded community that can contribute to invasion success, such as 
relative abundance, size distribution, fecundity, and behavior. Long term monitoring in Elkhorn Slough has shown 
that while relative abundances of native crabs have been declining since 2001, relative abundance of the European 
green crab has been increasing. While not implying any causal relationship, this pattern is intriguing, and will be 
investigated at a biogeographic scale, i.e. on the US West and East Coast and in Europe. This study will allow us to 
provide specific information about factors that may regulate crab populations at various locations at local and global 
scales. Our study will provide valuable insights to community ecologists and coastal managers on how to prioritize 
prevention, management, and eradication of invasive species.  
 
† Puritz, J. B.* University of Hawai'i at Manoa, Hawai'i Institute of Marine Biology INFERRING GENE FLOW 
FROM NUCLEAR INTRON SEQUENCES: PATIRIA MINIATA- A CASE STUDY  
 
The common Bat Star, Patiria miniata, has a disjunct distribution along the coast of western North America. It is 
found at intertidal and subtidal depths from Alaska to Baja California, but largely absent from the coasts of 
Washington and Oregon. Ongoing population genetic work using mitochondrial DNA (see Keever and Sunday, this 
meeting) shows a strong genetic break at Queen Charlotte Sound, suggesting that northern populations either 
survived the Pleistocene in glacial refugia or represent a post-Pleistocene colonization event. To clarify between 
these two hypotheses, this study developed primers for a 600 base pair intron sequence in ATP synthetase subunit 
alpha. Preliminary results from an analysis of 70 individuals from 7 populations show similar patterns to the results 
from the mtDNA study. Implications for the congruent patterns in both a mitochondrial and nuclear marker will be 
discussed.  
 
† Putnam, H.M.*, and P.J. Edmunds California State University, Northridge DOES FREQUENT VARIATION 
MATTER? PHYSIOLOGICAL RESPONSE OF SCLERACTINIAN CORALS TO A HIGHLY VARIABLE 
THERMAL ENVIRONMENT.  
 
The seawater flowing over coral reefs undergoes changes in abiotic conditions on a scale of seconds-hours, but little 
is known regarding the biological effects of such variation. In the lagoon surrounding Moorea, French Polynesia, 
seawater temperature varies up to ±2.5°C over <12 h, thereby creating a heterogeneous environment with potentially 
important consequences for corals. The purpose of this study was to test the effects of such fluctuations on coral 
physiology, with the larger goal of understanding how corals transduce fine-scale abiotic signals into organism 
performance. To this end, colonies of Pocillopora meandrina and Porites rus were exposed either to stable or 
fluctuating temperatures in outdoor microcosms, with the response assessed through dark-adapted yield, 
zooxanthellae density, skeletal growth, and respiration. Two successive trials showed trends of depressed dark-
adapted yield for both species exposed to fluctuating temperatures, although the extent of the effect varied between 
trials, most likely as a result of differing light regimes. Zooxanthellae densities, growth, and respiration also were 
affected by the fluctuating temperatures, and again the responses were mediated by light levels. The results of this 
study are important as they provide preliminary evidence that high frequency temperature fluctuations can affect 
reef corals in ecologically meaningful ways.  
 
Ramon, Marina L.1 and Matthew L. Knope2* 1University of California, Santa Cruz 
2University of Hawaii, Manoa A MOLECULAR PHYLOGENY OF SCULPINS IN THE GENERA RUSCARIUS, 
ARTEDIUS, CLINOCOTTUS, AND OLIGOCOTTUS 

 
Sculpins in the genera Ruscarius, Artedius, Clinocottus, and Oligocottus are common intertidal and subtidal benthic 
fishes of the Northeast Pacific Ocean.  While there has been a long history of attempts to reconstruct the 
evolutionary relationships within this clade, studies have largely resulted in conflicting conclusions.  Current ideas 
regarding the limits of species and genera in this subfamily (Oligocottinae) and their branching order are based 
primarily on Bolin (1944, 1947).  The primary objectives of this study were to determine if the phylogenetic 
relationships inferred from DNA characters are concordant with those inferred from morphological characters and to 
investigate possible mechanisms of speciation for these taxa.  Cytochrome b and nitrogen-dehydrogenase subunit 
one gene fragments (mtDNA), and one nuclear intron (S7 ribosomal protein) were sequenced in order to determine 
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the phylogenetic relationships within this subfamily.  Maximum parsimony, genetic distance, maximum likelihood, 
and bayesian algorithms were employed to reconstruct phylogenetic trees.  Support is found for the monophyly of 
Ruscarius, Artedius, and Oligocottus, whereas Clinocottus is polypheletic in all analyses.  Shimodaira-Hasegawa 
tests reject the hypothesis that the molecular maximum likelihood and Bolin’s (1947) phenetic trees are concordant.   
 
Rasmuson, L.*1, and S. Morgan2 1-University of Puget Sound, 2- Bodega Marine Lab, University of California, 
Davis DO CALIFORNIA LINE SHORE CRABS, P. CRASSIPES, SYNCHRONIZE THE RELEASE OF THEIR 
LARVAE TO MINIMIZE THE EFFECTS OF PREDATION? 
 
The timing of larval release by shore crabs in the Northwest Atlantic Ocean is entrained by as many as four 
environmental cycles (tidal, tidal amplutide, lunar and light-dark),when predation by fishes is minimized. We 
determined whether shore crabs of the Northeast Pacific Ocean also release larvae during the safe period by using 
two approaches. Hatching patterns and fish predation on recently hatched larvae of several species of shore crabs 
were determined in tidal estuaries by sampling periodically with a plankton net and a beach seine. We also 
determined the timing of larval release by one of these crabs (Pachygrapsus crassipes) by placing ovigerous crabs in 
a mesocosm amid natural populations and monitoring larval release every 30 minutes while the mesocosm was 
submerged for 28 days. Larval abundance peaked when maximum amplitude tides coincided with sunset.  When 
these conditions were not met, hatching occurred during low-light or maximum amplitude tides.  Ongoing gut 
content analysis has yielded only one larva in over 200 fishes.  Thus, selection may have favored peak release when 
the visibility of larvae to fishes is reduced and maximum amplitude tides expedite transport of larvae away from 
high densities of fishes. 
 
Reilly, C.R.L.* The Reed Institute VARIATION IN LOW-LIGHT VISUAL THRESHOLD AND PREDICTED 
ECOLOGICAL IMPACT IN KELP FOREST ROCKFISH (GENUS SEBASTES) COMMUNITIES.  
 
Organisms are linked to their environments not only through physical and trophic interactions, but also by flows of 
information. Organisms use information about the state of their local surroundings to initiate and shape behavior. 
Processes which limit access to environmental information limit the probability of behav ioral success. I have found 
that the ability of the low-light visual system in rockfish to reliably detect dim-light signals is temperature 
dependent, and while different species have diferent species-specific threshold levels, the temperature dependence of 
sensitivity is similar and does not acclimate over weeks to months. Here I present a computational environmental 
light model based on the physical environment of the Monterey Bay and species visual thresholds to predict effect of 
variations in visual threshold (with temperature and between species) on fishes ecology (estimated by time above 
threshold). I also note that increases in nocturnal light pollution may soon impact diel activity patterns of these fish.  
 
Robles C.D.1*, Garza C.2, Desharnais R.A.1, and Donahue M.J.3 1 - California State University at Los Angeles 2 
- NOAA 3 - Humboldt State University LARGE-SCALE FIELD TESTS OF A SPATIALLY EXPLICIT MODEL 
OF INTERTIDAL PREY ZONATION 
 
A cellular automaton of mussel zonation (Robles and Desharnais 2002) simulates mussel bed boundaries as abrupt 
shifts in equilibria between size-dependant predation and prey production (mussel recruitment and subsequent 
growth). Tidal emersion, bottom flow rates, and the clustering of the mussels themselves affect the relative levels of 
predation and production, and thus determine the location and intensity of boundaries within the tidal- and wave-
exposure gradients. Spatial analysis of mussel bed boundaries in Barkley Sound, British Columbia confirms the 
existence of the simulated patterns of boundary height and intensity. In a large-scale field experiment, the location of 
the lower boundary of mussel beds was forced up- or down-shore by increasing or decreasing predatory sea star 
densities. The experimental results confirm that the level the boundary is not fixed to an upper limit of predator 
foraging set by its tolerance to physical stress, but rather arises from a biotic equilibrium that varies predictably over 
the physical gradients. The implication of these findings for other avenues of theory is discussed.  
 
Rogers-Bennett, L K1, and B A Allen2* 1 - UC Davis; California Dept of Fish & Game, Marine Region 2 - 
University of Califonia, Davis NORTHERN ABALONE AND ENGINEERING SPECIES IN THE SAN JUAN 
ISLANDS: IMPLICATIONS FOR RESTORATION 
 
The role of ecosystem engineers and positive species interactions in the maintenance of rare species is poorly 
understood in marine communities. Northern abalone, Haliotis kamtschatkana, once common on subtidal rocky 
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reefs may now be scarce in the San Juan Islands and throughout the Pacific Northwest. In the subtidal, we examined 
abalone abundances at sites with different habitat engineers and differences in associated mollusks during timed 
swims. In the laboratory, we offered juvenile northern abalone (X=15mm) choices between microhabitats 
encountered in the field. We found significantly more adult northern abalone at sites with kelp beds (X2=18.8, 
d.f.=2, p=0.01) compared with sites with sea urchins and kelp or sea urchins alone. No juvenile or small abalone 
(<75mm) were found at any sites. Adult northern abalone abundance was correlated with rock scallop and white cap 
limpet abundance (R2=0.542, F= 9.52, p=0.01), but not pink scallop, keyhole limpet or brachiopod abundance. 
Reserve status of the site was a poor predictor of adult northern abalone and rock scallop abundance. In laboratory 
preference trials, juvenile northern abalone sheltered under rocks more than under sea urchins or in kelp holdfasts. 
The combination of finding no juvenile abalone coupled with low abundances of adult abalone suggests recent 
recruitment failure.  
 
Ruttenberg, B.I.*, Lester, S.E., Gaines, S.D., and B.P. Kinlan University of California, Santa Barbara DOES 
DISPERSAL ABILITY DETERMINE SPECIES’ RANGE SIZES?  
 
There are a variety of proposed evolutionary and ecological explanations for why some species have larger 
geographic ranges than others. None of these has been accepted as universal, in part because it is difficult to test 
biogeographic theories. One of the most frequently cited explanations for range size variation is a species’ dispersal 
ability. However, a positive relationship between dispersal distance and range size has been subject to few 
theoretical investigations or empirical tests using quantitative data. Because quantitative dispersal estimates are 
lacking for most taxa, dispersal ability is usually evaluated as a categorical variable, using measures that may 
obscure or over-emphasize a relationship with range size. We investigate the putative association between dispersal 
ability and range size using two quantitative marine datasets: 1) dispersal distance estimates for 68 benthic species 
(macroalgae, invertebrates, and fish) calculated from genetic isolation-by-distance slopes, and 2) pelagic larval 
durations, another quantitative proxy for dispersal ability, for 499 fish species. Our results suggest that while 
dispersal plays some role in shaping species’ distributions, it is not the primary determinant of the size of a species’ 
range. We reconcile this finding by critically evaluating the mechanistic theories for a positive range size-dispersal 
distance relationship.  
 
Sagarin, R. D.* Nicholas Institute for Environmental Policy Solutions, Duke University NATURAL DEFENSE: 
DARWINIAN PERSPECTIVES ON SECURITY IN AN UNCERTAIN WORLD  
 
Disease, resource scarcity, natural disasters, and conflict have threatened human societies for thousands of years. 
But the rest of the biological world has faced these same threats for over 3.5 billion years. Biological organisms 
have developed millions of responses to these threats, as evidenced by the incredible diversity of life. There is much 
that humans can learn from biological organisms about how to maintain security in a hostile and uncertain 
environment. I present findings from an interdisciplinary working group at NCEAS that brought ecologists, 
paleobiologists, psychologists, virologists and security experts together to discuss how natural history might better 
inform discussions of security in society. Although we used diverse approaches and tools, and considered a large 
number of natural systems, our discussions nonetheless converged on the following four biologically-inspired 
themes to guide security systems: 1) Environmental awareness, which acknowledges that there will always be risk in 
the environment and allocates resources appropriately; 2) Organizational structures which rely on semi-autonomous 
units that sense and respond to environmental change with limited central control; 3) An understanding of human 
behaviors rooted in their evolutionary development; and 4) An understanding that systems at all levels of complexity 
go through stages of origination, growth, and senescence.  
 
Salomon, A.K.* Marine Science Institute, University of California - Santa Barbara TOP-DOWN CONTROL OF A 
KEYSTONE GRAZER LEADS TO THE ALTERATION OF A TEMPERATE COASTAL ECOSYSTEM  
 
On the Kenai Peninsula, Alaska, localized depletion of the black leather chiton (Katharina tunicata), a known 
keystone grazer, is a direct consequence of shoreline collection by humans and sea otter predation. Experimental 
removals of Katharina at 5 sites varying in ambient grazer density and wave exposure revealed that annual primary 
production of the dominant mid-intertidal kelp, Alaria marginata, can be as high as 90 kg m-2 year-1 in the absence 
of Katharina and as low as 0.58 kg m-2 year-1 in its presence. However, under extreme top-down control, where 
Katharina densities had been severely depleted, this consumer became functionally unimportant. Stronger 
population-level impacts of Katharina at higher densities arise because its per capita interaction strength was 
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constant as a function of ambient grazer densities. Surveys across 11 sites varying in subsistence collection effort 
and sea otter presence revealed that shorelines with dramatically reduced Katharina densities had 6.1 times greater 
Alaria biomass and altered intertidal community assemblages. Based on model selection, strong evidence suggests 
that this spatial variation in Alaria was driven predominantly by Katharina. Our results provide evidence of a 
trophic cascade and reveal the extent to which fishing and natural predation, via the reduction of a shared keystone 
prey, can indirectly alter a temperate coastal ecosystem.  
 
† Samhouri, J.F.* University of California Los Angeles THE RELATIVE IMPORTANCE OF DENSITY-
DEPENDENT BIRTH AND DEATH RATES IN STABILIZING CORAL REEF FISH METAPOPULATIONS  
 
Density-dependent mortality can be readily measured for most benthic marine organisms. This process acts to 
stabilize both local- and meta-populations. In contrast, adult reproductive output within local populations is 
decoupled from larval settlement, so that density-dependent fecundity occurring on the local scale can exert 
regulatory effects only at the metapopulation scale. Therefore, it is difficult to quantify empirically the combined 
impacts of density-dependent mortality and fecundity on marine metapopulation stability. Here I use a bioenergetic 
model of a coral reef fish to evaluate the relative contributions of these two processes in regulating a two-patch 
metapopulation. The model assumes a non-mechanistic form of density-dependent juvenile mortality, but specifies 
food competition as the mechanism of density-dependent fecundity. All parameter values relating to density-
dependent processes are based on field experiments conducted on bicolor damselfish (Stegastes partitus). I first 
consider the relative roles of density-dependent mortality and fecundity in stabilizing the metapopulation via two 
demographic currencies—number of individuals and biomass—when the patches are identical. I then compare the 
contributions of density-dependent mortality and fecundity to population stability when one patch receives a 
disproportionate supply of: (1) recruits, (2) food, and (3) recruits and food.  
 
Sandin, S.A.* Scripps Institution of Oceanography UNVEILING INTERMEDIATE DISTURBANCE ON CORAL 
REEFS  
 
Greater species diversity is linked commonly to more complex ecosystem function, and greater stability and health. 
Despite debate regarding specific benefits of preserving diversity, it is generally accepted that site-specific 
biodiversity is systematically lost with increasing levels of human disturbance. This heuristic argument is founded 
on the implicit assumption that biodiversity attains a maximum in the absence of deleterious human activities. 
However, a comparably voluminous body of literature asserts that diversity is maximized not at extrema of 
disturbance, but instead at intermediate levels, the so-called intermediate disturbance hypothesis. Based on 
successional theory, over a range from no to moderate disturbance the number of opportunities increases for 
population growth of increasingly many species. Beyond some moderate level of disturbance, increasingly many 
late successional species are lost leaving a depauperate community of rapid colonizers. Disturbance can increase the 
suite of niches, and hence the biological diversity, that an ecosystem can support. Here we link conservation-based 
hypotheses of human impacts on biodiversity with successional-based hypotheses by viewing humans as a source of 
disturbance on coral reefs. For three disparate taxa (fishes, corals, and viruses) across the northern Line Islands, we 
find that biodiversity is highest on reefs suffering intermediate levels of human disturbance.  
 
† Schuiteman, M.A.* Oregon Institute of Marine Biology BREEDING SEASON DIET OF LEACH'S STORM-
PETREL (OCEANODROMA LEUCORHOA) IN SOUTHERN OREGON DURING TWO YEARS OF VARYING 
UPWELLING CONDITIONS, 2004 – 2005 
 
The breeding season diet of a pelagic Procellariform seabird, the Leach's Storm-petrel (Oceanodroma leucorhoa), is 
described from the Saddle Rock colony in Southern Oregon. Samples were collected by mist-netting during two 
consecutive breeding seasons. Diet collection resulted in a total of 608 samples with identifiable items. Euphausiids, 
mainly Euphausia pacifica, and myctophid fish formed the bulk of the birds' diet in both years. Additional items in 
the diet included cephalopods, hyperiid and gammariid amphipods, hydrozoans, lepadomorph cyprids and isopods. 
Incidental items included nematode worms and plastic particles. Community analysis of complete diet by date 
showed no significant difference between years, but a closer look at the overall percent occurrence of euphausiids 
and fish revealed evidence of prey switching between the two years. Transition to upwelling conditions in Oregon in 
2005 was anomalously late (24 May), and upwelling of cold water did not occur until mid-July. Neither this late 
transition to productive conditions nor the daily sea surface temperature within the birds estimated foraging range 
appeared to influence diet composition.  
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Sebens, K.P.* University of Washington, Friday Harbor Laboratories ECOLOGICAL RESEARCH IN A UNIQUE 
NETWORK OF MARINE PROTECTED AREAS, SAN JUAN ISLANDS, WA.  
 
The University of Washington's Friday Harbor Laboratories (FHL) manages six extensive marine protected areas as 
part of the the U.W. San Juan Archipelago Biological Preserves, which also comprises five terrestrial preserves. 
Eight additional areas are designated Bottomfish Recovery (no-take) Zones, established by San Juan County. The 
archipelago also contains 83 National Wildlife Refuges, primarily small islands and rocky reefs. This network of 
preserves, and the nearby non-preserve areas, provides a unique opportunity for sustained ecological research, short-
term studies, and biodiversity analysis. Existing studies have focussed on declines in rockfish and abalone 
populations, and on the appearance and effects of non-native species in the region. We have established a new 
program of community-level studies in rocky intertidal and subtidal habitats in the preserves, which we plan to 
expand to each of the individual preserve sites. This effort includes site-specific weather stations and subtidal 
instrument arrays, as well as regular water column sampling. We are also collaborating with San Juan County, the 
Northwest Straits Commission, non-profit organizations and state agencies as part of a citizen-based stewardship 
effort that encompasses all coastal and subtidal resources of the county. Researchers from other universities are 
invited to take part in this program, using the facilities, laboratories and research vessels available through FHL.  
 
†Selgrath, JC1*, Hovel, KA2, and RA Wahle3 1 - Project Seahorse, University of British Columbia Fisheries 
Centre 2 - Biology Department, San Diego State University 3 - Bigelow Laboratory for Ocean Sciences HOT 
LOBSTER DESTINATIONS: AMERICAN LOBSTER DISTRIBUTION IN COASTAL NEW ENGLAND 
 
Rocky reefs composed of boulders and cobble form an important, but fragmented habitat for species such as the 
American lobster, Homarus americanus, which forms the most valuable single species fishery in New England. Our 
goal was to study the influence of benthic habitat structure on American lobster abundance and distribution in eight 
regions of New England. We sought to (1) map cobble habitat in deep nearshore waters using side-scan sonar (SSS), 
and (2) use a remotely operated vehicle (ROV) to collect video transects of lobster location and habitat use. From 
these surveys we determined (1) if the regional abundance and configuration of rocky habitat varied, (2) if regional 
variability in lobster abundance was correlated with the amount and configuration of rocky habitat, and (3) if lobster 
abundance varied with proximity to patch edges or the densities of competitors and predators. Lobsters and rocky 
habitat both were more abundant in northern than in southern New England. Among regions, lobster abundance was 
not correlated with the abundance of competitors (crabs) or predators (large fishes), but lobsters were positively 
associated with the regional abundance of edge habitat and, at the patch-scale, lobsters were likely to be found in 
close proximity to habitat edges.  
 
Shaughnessy, F.J.*, Ferson, S., Frimodig, A., and J. Black Department of Biological Sciences, Humboldt State 
University EXPERIMENTAL EFFECTS OF BRANT GEESE GRAZING ON EELGRASS PRODUCTIVITY IN 
HUMBOLDT BAY, CA.  
 
Management of eelgrass habitats understandably tends to focus on the bottom up effects of nitrogen loading and 
light limitation. However, eelgrass productivity in Humboldt Bay, CA may also be affected by brant geese grazing, 
fecal deposition, or both. These hypotheses were experimentally tested in southern Humboldt Bay during 2004 and 
2005. Geese were excluded from replicate blocks and, during 2004 when 3.0 m2 treatments were used, treatments 
were: intermediate clipping to simulate grazing, intermediate geese fecal addition, both, and no clipping or fecal 
addition. Treatments during 2005 were 9.0 m2 and included intermediate clipping and fecal addition, intense 
clipping and addition, and no clipping or addition. During 2004 and 2005 the treatments combining intermediate 
grazing and fecal addition resulted in the highest rate of shoot production and in 2004 the highest level of flowering 
shoot production. Only the intense 2005 clipping and addition treatment resulted in enhanced leaf growth rates. 
Brant geese can therefore increase the productivity and in some cases the fecundity of eelgrass in southern 
Humboldt Bay. Management practices for this critical fish habitat should therefore not only target watershed 
nitrogen and suspended sediments, but also the population size, health and behavior of brant geese.  
 
† Shelton, A.O.* University of Chicago SKEWED SEX RATIOS, POLLEN LIMITATION, AND 
REPRODUCTIVE FAILURE IN THE SEAGRASS PHYLLOSPADIX  
 
Phyllospadix is a dominant, long-lived seagrass inhabiting the low intertidal of much of the North Pacific. Despite 
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its abundance and ecological importance, little is known about Phyllospadix’s population biology. In particular, the 
importance of vegetative spread versus sexual reproduction through seeds is unknown. Allocation between these 
reproductive modes has significant implications for the persistence of populations, resistance to and rates of 
recovery from disturbance, and the genetic and demographic connectedness of populations. I present evidence of 
widespread reproductive failure in two species of Phyllospadix in Washington state. Extreme male rarity (< 15% 
male in all populations) and very local pollen dispersal lead to low levels of pollination, reduced seed production 
and rare seedling recruitment in intertidal populations of P. serratulus and P. scouleri. Across seven sites, seed 
production is variable and positively correlated with population sex ratio. Male rarity, therefore, leads to a reliance 
on vegetative propagation for population persistence and limited dispersal between populations. The ultimate cause 
of male rarity remains unclear but appears to arise from high mortality rates of pre-reproductive males.  
 
† Shinen, J.L.*, and S.G. Morgan Bodega Marine Laboratory, University of California Davis INTERFERENCE 
OR EXPLOITATION? MECHANISMS AND CONSEQUENCES OF COMPETITIVE INTERACTIONS 
AMONG NATIVE AND INVASIVE MYTILUS SPP.  
 
In rocky intertidal communities, competition has been identified as an important driver of community structure. 
Competitive interactions are also a recognized mechanism of community resistance to exotic species invasions. The 
wave exposed shores of northern California mark an invasion front for the exotic mussel Mytilus galloprovincialis. 
Despite overlapping settlement patterns with two native congeners, Mytilus trossulus and Mytilus californianus, 
adult M. galloprovincialis are often rare while M. californianus dominate the intertidal landscape. This study 
investigates if exploitative and/or interference competition among native and invasive Mytilus spp. are important 
post-settlement forces that may be constraining the establishment of M. galloprovincialis in Bodega Bay, CA. Field 
and laboratory manipulations of Mytilus spp. composition and density indicate that inter-specific competition does 
not limit the growth or spread of M. galloprovincialis as growth rates of the invader were often an order of 
magnitude greater than the two native mussels. Results from laboratory feeding trials, growth studies, and 
behavioral observations further suggest that competition between M. galloprovincialis and M. trossulus may 
contribute to the displacement of M. trossulus. Investigations into the specific mechanisms of displacement suggest 
that both exploitative and interference competition among mussels may be important determinants of northern 
California intertidal community structure.  
 
† Silbiger, N, and M.J. Childress Florida State University CLEANER SHRIMP FREQUENCY AND 
DISTRIBUTION ON HOST ANEMONES IN FLORIDA BAY AND ANEMONE-SHRIMP HOST-SPECIFICITY 
 
Symbiotic relationships are prominent in marine ecosystems and may explain the distribution patterns of 
symbionts.   The relationship between cleaner shrimp and sea anemones is thought to be mutually beneficial.  The 
shrimp use the anemone for shelter, protection from predators, and as a source of nutrition.  Anemones with shrimp 
symbionts exhibit increased abundance of zooxanthellae, stimulated by nitrogen excretions from the shrimp, and 
protection from predaceous fire worms.  We investigated whether this mutualism implied any host-specificity for 
three shrimp species (Periclimenes pedersoni, P. yucatanicus, and P. rathbunae) to four anemone species 
(Condylactis gigantea, Epicystis crucifer, Stichodactyla helianthus, and Bartholomea annulata) in Florida Bay.  
Specificity was determined by the field distribution of anemones and cleaner shrimps as well as choice tests in 
laboratory tanks.  P. yucatanicus displayed strong host-specificity to the anemone C. gigantea.  P. pedersoni 
occupied several anemone species, but displayed specificity to its naturally occurring host when placed in choice 
tests.  Due to the rarity of P. rathbunae, I could not confirm its relationship with any anemone species.  Host-
specificity may not arise from the existence of a mutualism, but varying levels of costs and benefits, such as toxicity 
and amount of protection, may have different effects on the level of cleaner shrimp-sea anemone host-specificity.  
 
Sivasundar, A.*, and S. R. Palumbi Hopkins Marine Station, Stanford University ADAPTIVE MOLECULAR 
EVOLUTION IN SEBASTES RHODOPSINS  
 
Speciation usually involves the establishment of reproductively isolating mechanisms between species. Genes 
contributing to such mechanisms often undergo accelerated rates of evolution. Loci responsible for characters that 
serve to distinguish closely related species from each other are good candidates for adaptive evolution. Color often 
plays an important role in species recognition in groups of closely related animals. Consequently, visual systems 
may undergo adaptive evolution in such groups. The rhodopsin gene, which encodes a visual pigment was studied 
for evidence of adaptation in closely related species of the genus Sebastes (rockfishes). Sequences of this gene from 
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several species were examined using maximum likelihood methods. There is clear evidence of positive selection 
acting on this gene. Particular amino acid sites under strong selective pressure are identified.  
 
† Smart, T.I.*, Emlet, R.B., and C.M. Young Oregon Institute of Marine Biology TOLERANCE OF THE EARLY 
LIFE HISTORY STAGES OF OWENIA FUSIFORMIS TO ENVIRONMENTAL CONDITIONS: POSSIBLE 
LIMITS TO DISPERSAL  
 
Exposure to extreme environmental conditions can cause lethal and sub-lethal effects on development and survival 
in marine invertebrates, affecting dispersal and abundance. Owenia fusiformis is a tube-building polychaete found in 
mudflats and beaches in temperate and tropical regions. Potentially, this species is exposed to a wide variety of 
environmental conditions that can be detrimental to early planktonic stages. The effects of a range of temperatures 
and salinities on survival of embryos and larvae from Coos Bay, OR, were investigated in the laboratory. Newly 
fertilized embryos and larvae were exposed to five temperatures from 5 to 30°C and four salinities from 5 to 35 ppt. 
Survival or developmental stage was determined after 24-hour exposures. Survival at high temperatures of Oregon 
embryos and larvae was lower than expected, considering the geographic distribution of this species. However, these 
stages did survive temperatures comparable to those common along the coasts and in the lower regions of estuaries 
in this region during the reproductive season. By comparison, juveniles and adults showed much higher tolerances to 
the extreme conditions possible in estuaries. The tolerances of distinct life history stages in this species may serve to 
limit dispersal within an estuary by limiting supply of healthy larvae.  
 
Smith, J.E.* NCEAS, UCSB ALGAE KILL CORAL BY ENHANCING MICROBIAL ACTIVITY  
 
Declines in coral cover are generally associated with increases in the abundance of fleshy algae. In many cases it 
remains unclear whether algae are responsible, directly or indirectly, for coral death or whether they simply settle on 
dead coral surfaces. Here we show that algae can indirectly cause coral mortality by enhancing microbial activity via 
the release of dissolved compounds. When coral and algae were placed in chambers together but separated by a 0.02 
micron filter, corals suffered 100% mortality. With the addition of the broad-spectrum antibiotic ampicillin, 
mortality was completely prevented. Physiological measurements showed complementary patterns of increasing 
coral stress with proximity to algae. Our results suggest that as human impacts increase and algae become more 
abundant on reefs a positive feedback loop may be created whereby compounds released by algae enhance microbial 
activity on live coral surfaces causing mortality of corals and further algal growth.  
 
† Smith, K.A.* University of South Carolina DETERMINING THE TIDAL ELEMENTS THAT INFLUENCE 
MUSSEL BODY TEMPERATURE IN THE INTERTIDAL: CAN WE MAKE A GLOBAL ASSESSMENT OF 
EMERGENCE RISK? 
 
The timing and duration of low tide exposes marine intertidal organisms to physiologically stressful terrestrial 
climate conditions. The mixed semi-diurnal tidal regime of the Pacific Coast of North America provides a variable 
environment for looking at the body temperatures of Mytilus californianus, a prevalent bed-forming mussel species 
found on the wave-exposed coasts of this region. By understanding how different tidal elements contribute to mussel 
body temperatures, we can better predict the areas that are likely to be affected by climate change. Mussel body 
temperatures were obtained from the long term “Robomussel” dataset, and tidal predictions were obtained from X-
Tide. We compared the timing of maximum mussel body temperatures to the timing and duration of low tide and 
constructed a relationship in order to extrapolate emergence risk at individual sites. In addition, we correlated the 
timing and duration of low tide to duration of maximum body temperature to calculate risk of acute versus chronic 
maximum mussel body temperatures. Our goal is to use tidal predictions to look for emergence risk to climate at 
additional sites worldwide across different tidal regimes and over long periods of time including into the future.  
 
† Stallings, Christopher D. * Oregon State University EXPLOITED GROUPER INDIRECTLY ENHANCE 
RECRUITMENT OF CORAL-REEF FISHES  
 
I examined biotic interactions among fished and unfished species of grouper and how these interactions affect 
recruitment of other coral-reef fishes.  Previous observations had indicated that reefs with lower abundances of 
heavily fished larger groupers are inhabited with higher abundances of smaller unfished groupers.  I manipulated the 
abundance of Nassau grouper (Epinephelus striatus; a heavily exploited species) on 22 isolated patch reefs (zero to 
five individuals per reef).  I subsequently added one young-of-year coney (Cephalopholis fulva) or graysby 
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(Cephalopholis cruentata), two species of smaller unfished groupers, to each reef.  I maintained these treatments for 
8 weeks and measured persistence and growth of the unfished groupers.  Persistence of the unfished groupers was 
high across the range of Nassau grouper abundance.  However, growth of the unfished groupers decreased 
significantly while recruitment increased significantly with increasing Nassau grouper abundance.  Field 
observations further revealed that Cephalopholis groupers spent more time hiding in reef holes with increasing 
Nassau grouper abundance.  These results indicate that unfished groupers are less successful predators on coral-reef 
fish recruits, and therefore suffer reduced growth rates, as the abundance of Nassau grouper increases.  Incorporating 
interaction web complexity into fisheries management provides a more holistic view of the effects of fishing, and 
may strengthen marine conservation efforts. 
 
Steele, M. *1, and G. Forrester2 1-Department of Biology, California State University, Northridge, 18111 Nordhoff 
Street, Northridge, CA 91330-8303, USA, 2-Dept. of Natural Resources Science, University of Rhode Island, 
Kingston, RI 02881, USA EXTRAPOLATING FROM SMALL-SCALE ECOLOGICAL EXPERIMENTS TO 
LARGE-SCALE DYNAMICS:  DENSITY DEPENDENCE IN CORAL REEF FISHES 
 
Although field experiments allow rigorous tests of ecological hypotheses, they are usually limited to small spatial 
scales.  We often want to know if their findings extrapolate to larger scales, especially when applying their results to 
conservation and management.  We show first that that density-dependent mortality of reef fish on small habitat 
patches scales-up to have similar effects on much larger entire reefs that are the size of small marine reserves and 
approach the scale at which some reef fisheries operate.  This result is in accord with a scaling model which 
indicates that localized events can be aggregated to describe larger-scale interactions with minimal distortion.  
Ongoing work is testing whether the biological interactions causing density dependence also scale up.  Experiments 
on small habitat patches reveal that locally density-dependent mortality is inflicted by predators.  As prey become 
crowded, they suffer a progressively increasing shortage of structural refuges.  A manipulation of refuge abundance 
on entire reefs suggests that a similar interaction occurs at this much larger scale.  The results so far suggest that 
careful extrapolation from small-scale experiments identifying species-interactions may be possible, and so should 
improve our ability to predict the outcomes of alternate management strategies for coral reef fishes. 
 
Steves, B.P.1*, de Rivera, C.E.2, Fofonoff, P1, and G.M. Ruiz1 1 - Marine Invasion Research Laboratory, 
Smithsonian Environmental Research Center, Edgewater, MD 21037 2 - Aquatic BioInvasions Research & Policy 
Institute, Portland State University, Portland, OR 97207 PREDICTING THE POTENTIAL RANGE OF A 
MARINE INTRODUCED CRAB (CARCINUS MAENAS) USING ENVIRONMENTAL NICHE MODELS.  
 
The European green crab (Carcinus maenas) is a highly successful invasive species having established populations 
on five continents outside its native European range including both coasts of North America. An environmental 
niche modeling approach using the Genetic Algorithm for Rule-set Prediction (GARP) was used to evaluate the 
relationship between 259 spatially unique green crab global occurrence records and 12 underlying coastal marine 
environmental parameters. Green crab occurrence data were categorized two ways; within native or introduced 
range and from establish or failed populations. Native occurrences were used to create predictive models of potential 
non-native populations. The resultant models were then projected onto similar coastal environments at a global level 
and both established and failed non-native populations were used to validate the models. Model output had low 
omission error (successfully predicting all known established non-native populations) and low commission error 
(predicting a relatively restricted favorable niche as well as predicting poor habitat match for failed populations). 
Several suitable areas predicted for green crabs around the world which are not currently invaded were also 
predicted including the coasts of New Zealand, Chile and southern Alaska.  
 
Szathmary, P.L.* University of South Carolina MODELING BODY TEMPERATURE IN THE INTERTIDAL: 
EFFECTS OF CLIMATE ON A KEYSTONE PREDATOR (PISASTER OCHRACEUS)  
 
Predicting the responses of populations and ecosystems to climate change requires that we understand both the 
direct effects of temperature on organism physiology, and the indirect effects of temperature change on interactions 
such as predation and competition. As a first step to compare levels of physiological stress between predator-prey 
pairs, I developed a mechanistic heat budget model that uses environmental data to predict the body temperatures of 
the keystone predator Pisaster ochraceus. Model accuracy was verified using measured microclimate data and 
output compared against live P. ochraceus temperatures in the field. The average absolute errors in the model were 
~1°C. To continuously monitor sea star body temperatures in the field, I developed physical models that thermally 
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mimics P. ochraceus. The accuracy of the physical models was tested against P. ochraceus body temperature data, 
and they were found to mimic body temperatures within ~1°C. Physical models were deployed at different tidal 
heights at a site in Bamfield, British Columbia to investigate within-site body temperature variation. These models, 
in conjunction with similar models of prey species of P. ochraceus, will be applied on a biogeographical scale to 
investigate both within- and between-site variation in body temperature.  
 
† Szoboszlai, A.I. * Moss Landing Marine Laboratories ALGAL RECRUITMENT IN A STRESSFUL 
ENVIRONMENT  
 
Does intertidal macroalgal cover affect the recruitment success of the ubiquitous fucoid alga Pelvetiopsis limitata? 
Intertidal algal canopies can modify the micro-habitat and impact the survival and recruitment of algal propagules. 
Upper-intertidal habitats of the North American coast are characterized by a patchy distribution of Endocladia 
muricata and Pelvetiopsis limitata. Initial observations of Pelvetiopsis recruits growing within the turf-like thallus of 
Endocladia suggested a facilitative relationship between Endocladia and Pelvetiopsis. I manipulated algal canopy 
cover of different species in the field to explore the relationship between algal cover and algal recruitment. I 
established and monitored permanent plots with Endocladia only, Pelvetiopsis only, and complete removal of algal 
cover for one year. Pelvetiopsis recruits <1cm high in the different treatments were counted monthly. Results 
indicated that Pelvetiopsis recruitment was enhanced at intermediate levels of algal cover, and reduced at very low 
and high levels of cover. Furthermore, algal canopy species composition had little effect on Pelvetiopsis recruitment; 
this observation was further supported by the springtime appearance of Porphyra sp. in the plots and subsequent 
high numbers of Pelvetiopsis recruits. The relationship between algal canopy cover and recruitment success of 
intertidal organisms has important implications for understanding patterns of species distribution and diversity.  
 
† Talmage, S.C.*, and R.C. Carpenter California State University, Northridge VARIATION IN ABUNDANCE 
AND CARBON ALLOCATION FOR SARGASSUM MANGAREVENSE ACROSS GRADIENTS IN HERBIVORY 
AND HYDRODYNAMIC EXPOSURE IN MOOREA, FRENCH POLYNESIA  
 
Optimal resource allocation across gradients in environmental conditions can determine the distribution of aquatic 
organisms. This study addressed how water motion and herbivory can alter the distribution and responses of a 
tropical macroalgal species. Maximum water flow was estimated in three reef habitats (reef crest, back reef, and 
fringing reef) using dynamometers. Sargassum mangarevense abundance, growth rates, herbivore abundances, and 
grazing intensity were estimated across habitats. Both the abundance and growth rates of Sargassum were highest on 
the reef crest where herbivore abundance and grazing intensity were reduced. Holdfast tenacity and stipe strength 
were greatest in the back reef. An echinoid feeding assay suggested that algal thalli from the reef crest were the most 
preferred despite high phlorotannin levels in reef crest and back reef thalli. Fertility was highest on the fringing reef, 
and then switched to the reef crest suggesting a seasonality effect. The amount of carbon allocated to stipe and 
holdfast structures was highest in back reef habitats, while allocation to receptacles was highest in the fringing reef 
habitats. These results suggest that this seaweed allocates resources differentially across gradients in herbivory and 
hydrodynamic exposure, and that trade-offs between life functions are habitat-specific.  
 
† terHorst, C P*, and T E Miller Florida State University DIFFUSE COMPETITION LEADS TO DECREASED 
RATES OF EVOLUTION OF COMPETITORS IN A COMMUNITY CONTEXT 
 
Few studies have examined the evolution of competitors in a multi-species community context. Most community 
ecology neglects evolution and evolutionary studies are generally restricted to one or two species. We modeled the 
simultaneous evolution of competitors in a multi-resource environment to examine the effect of increased species 
number on the rate of evolution of a focal species. Per-capita interaction coefficients between competing species 
were based on the degree of resource overlap, while species’ growth rates were determined by Lotka-Volterra 
competition equations. Each species was allowed to evolve its resource use to maximize population growth rate. 
Evolution was followed until all species reached some stable resource-use pattern. The rate of evolution of a focal 
species towards an adaptive peak decreases as community diversity increases. This result is attributed to weaker 
selection due to diffuse competition in more diverse communities. Diffuse competition blurs the adaptive landscape 
reduces selection towards an adaptive peak. One striking result is the relative ease with which species converge, 
rather than diverge, in resource use. Laboratory selection experiments are now being conducted to test this theory 
empirically. Following evolution in a community context is complex, but may be necessary to understand how 
species evolve in natural systems. 
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Thompson, S.B.1*, Moeser, G.M.2, and E. Carrington2 1 - California State University, Fresno 2 - University of 
Washington, Friday Harbor Labs MUSSEL BED FLOW MODIFICATION  
 
Mussels are an important intertidal species. To remain attached, mussels use their foot to create byssal threads. 
Thread production is limited by the ability of the foot to protrude into flow at ~18 cm/s for solitary Mytilus edulis 
(Moeser et. al. 2006). On wave swept shores, flows are routinely two orders of magnitude higher (35 m/s) than this 
threshold, making it unclear when mussels produce threads on exposed coasts. This study evaluates flow reduction 
by mussel aggregations to allow thread production. An Acoustic Doppler Velocimeter and particle tracking through 
video was used to measure water velocities in mussel beds of Mytilus galloprovincialis and M. trossulus in flume 
and field studies. Flow velocities inside the bed were greatly reduced, <6% of freestream (lab trials) and 0.5% of 
freestream (field). Lengthwise measurements along the bed showed a dramatic decrease in flow velocity inside the 
bed as distance from the leading edge increased. An analysis of 3-12 cm diameter gaps in the bed showed an 
increase in velocity with increasing gap size, flow reduction provided by the neighboring bed was nonetheless 
substantial (<13% of freestream). Overall, the magnitude of the flow reduction observed in the bed is sufficient to 
produce new byssal threads.  
 
Tolimieri N. *1, Clarke M. E. 1, Wakefield W1, Singh H.2, York K.1, Clemens, J. 1 
1 - NOAA Fisheries, Northwest Fisheries Science Center, 2 - Woods Hole Oceanographic Institute ABUNDANCE, 
BIOMASS AND SUBSTRATUM USE OF ROSETHORN ROCKFISH, SEBASTES HELVOMACULATUS, ON 
TRAWLABLE AND UNTRAWLABLE AREAS AT DAISY AND COQUILLE BANKS QUANTIFIED WITH 
THE SEABED AUV 
 
As part of a program to increase our ability to assess rockfish populations in untrawlable areas, we used the SeaBED 
AUV to quantify rosethorn abundance, biomass and small scale habitat use at three locations (two at Daisy Bank and 
one at Coquille Bank) in both rocky and soft sediment habitats. Rosethorn abundance was approximately 13 times 
higher on the rocky portion of the banks than on adjacent soft sediment, and there was a trend for more fish at the 
edge of the rocky portion of the banks than in the center.  Rosethorn biomass (estimated from individual length) was 
higher at the margin of the rocky banks than in the center due at least in part to larger individuals along the edge of 
the rocky habitat.  Rosethorn found in primarily soft sediment areas were larger (5-10 cm longer and 1-2 kg heavier) 
on average than those in primarily rocky habitat.  In terms of small scale habitat use, there were approximately 1.7 
times as many rosethorn on boulder versus cobble habitat.  Moreover, rosethorn were associated with boulder 
habitat more frequently than would be expected at random and were less common on cobble habitat than expected.   
 
Tran, C.D.*, Sanderson, B.L., Macneale, K.H., and H,J. Coe Northwest Fisheries Science Center, NOAA 
Fisheries THE QUEST CONTINUES: FURTHER EXPLORING NUTRIENT LIMITATION IN ANADRAMOUS 
IDAHO STREAMS  
 
Spawning adult salmonids deliver marine-derived nutrients vital to the ecology of nutrient-poor streams throughout 
the Pacific Northwest. In Idaho, declining stocks of endangered chinook salmon has affected stream productivity of 
the Salmon River basin. To determine the magnitude and mechanisms of nutrient limitation, we placed in-stream 
nutrient diffusing substrates to measure algal biomass accrual in control, N, P, and N+P treatments. Past results 
indicate primary N limitation and N+P co-limitation in most study streams, though patterns of significantly lower 
chlorophyll a in P treatments versus control treatments reoccur yearly, and across multiple streams. We continue to 
explore this inhibitory algal growth response in P treatments in 2006 using a spectrum of P concentrations and the 
addition of tea tree oil as a possible bacteria inhibitor. In contrast, we also present data from a similar experiment we 
conducted in Washington State, where endangered salmonids reside in P-limited streams. Understanding and 
identifying specific patterns of nutrient limitation is a critical first step in assessing whether nutrient additions are 
appropriate restoration measures for streams with declining adult salmon returns.  
 
Tsao, C.-F.*, Morgan, L., and J. Guinotte Marine Conservation Biology Institute STATUS OF DEEP-SEA 
CORALS IN U.S. WATERS  
 
Recent research of deep-sea corals demonstrates that these animals provide keystone structures, but since they grow 
slowly and are long-lived they are vulnerable to seafloor disturbances. To evaluate the status of deep-sea corals we 
compiled coral locations, literature on deep-sea coral ecology, spatial distribution of current threats, and the 
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available management tools for conserving them. Deep-sea corals are widely distributed throughout the USA, 
typically where bathymetry is complex, e.g., shelf edge, seamounts, submarine canyons. Some corals form reefs 
kilometers long, while others grow in tree-like forms meters tall. Fishes and invertebrates are often observed in 
deep-sea coral communities, but the extent to which fishes rely on coral habitat varies. Rockfish associations with 
corals in Alaska are considered strong, but in California fish do not appear to differentiate between corals and other 
three-dimensional structures. To date, conservation of deep-sea corals is generally adopted in accordance with 
fisheries management, and is insufficient because this protection hinges on the demonstration of a relationship to 
commercial fisheries. Ecosystem-based management (EBM) would improve deep-sea coral protection because it 
mandates comprehensive measures to protect seafloor habitats. EBM bases adaptive management on the 
precautionary principle so conservation measures can adjust as scientific understanding of deep-sea corals matures.  
 
† Tyburczy, J.A.1*, Ostrander, C.E.2, Pespeni, M.3, and K.B. Schwager4 1 - Oregon State University 2 - 
University of Hawaii at Manoa 3 - Stanford University 4 - University of California, Santa Barbara COASTAL 
OCEANOGRAPHY AND ITS EFFECTS ON OFFSHORE LARVAL FLUX AND ONSHORE RECRUITMENT 
OF BARNACLES OFF OF TERRACE POINT, MONTEREY BAY, CALIFORNIA  
 
A variety of instruments were deployed for 10 days, from 22 June to 1 July 2006, to investigate the temporal and 
spatial patterns in physical and biological processes in northern Monterey Bay. These instruments included: an array 
of offshore thermistor chains and surface larval traps, a moored acoustic Doppler current profiler, and barnacle 
recruitment plates. Data on surface currents (from HF radar), winds, and tides were also analyzed. Surface currents 
off of Terrace point were strongly influenced by local winds, especially the diurnal eastward sea breeze. The 
prevailing slow, westward surface flow may be opposed and even reversed by strong eastward winds. Strong 
eastward local winds also appeared to increase the eastward advection of cold water into the bay. The days 
following strong eastward local wind events had higher flux of competent barnacle larvae (cyprids) and greatly 
elevated onshore recruitment. A possible explanation for this correlation is that cyprids retained near the mouth of 
Monterey Bay during regional relaxation were advected into the bay by wind-enhanced eastward transport. This 
proposed mechanism would require the co-occurrence of regional relaxation and local eastward winds for elevated 
recruitment at Terrace Point. Confirmation of this mechanism, however, is dependent on additional research.  
 
Vasquez, M.C.*, Shinen, J.L., and S.G. Morgan Bodega Marine Laboratory, University of California Davis A 
STUDY INVESTIGATING THE PRESENCE OF PHENOTYPIC PLASTICITY IN THE MUSSEL MYTILUS 
CALIFORNIANUS  
 
In recent years trait mediated interactions have received increasing attention in marine community ecology. 
Important components of trait mediated interactions are traits that are induced responses to predators. Laboratory 
studies have shown that responses can be induced by predator cues but this has rarely been demonstrated in a natural 
setting. We investigated whether there is evidence of rocky intertidal predators inducing morphological and 
behavioral changes in the mussel Mytilus californianus along the Sonoma Coast. Mussels were collected from a 
boulder community where the presence and absence of Pisaster ochraceus and Nucella ostrina had been maintained 
as an ongoing study for 3 years. Initial findings indicate that the presence of predators are not producing the 
predicted inducible defense (such as increased shell thickness and adductor mussel size) in the mussel community. 
In addition, chlorophyll clearance rates in laboratory feeding trials were not altered in the presence of Pisaster 
ochraceus and Nucella ostrina effluent. Our findings suggest that predators do not induce morphological or behavior 
responses in mussels. This study may also indicate that further investigations of trait mediated interactions should 
include more natural systems to determine the importance of phenotypic interactions to marine communities as a 
whole.  
 
† Walsh, J.H.1*, and D.A. Ebert2 1 - Moss Landing Marine Laboratories 2 - Moss Landing Marine Laboratories & 
Pacific Shark Research Center A REVIEW OF THE SYSTEMATICS OF WESTERN NORTH PACIFIC ANGEL 
SHARKS, GENUS SQUATINA, WITH REDESCRIPTIONS OF SQUATINA FORMOSA, S. JAPONICA, AND S. 
NEBULOSA (CHONDRICHTHYES: SQUATINIFORMES: SQUATINIDAE)  
 
Squatinids are quite distinct from other shark-like fishes, but are difficult to differentiate amongst each other. Four 
of the 16 known valid squatinid species reported occur in the western North Pacific (WNP). Differences among the 
WNP species complex have traditionally relied upon the nasal barbel shape, interorbital and interspiracle distances, 
ocelli patterns, number of dermal folds about the mouth, and the presence of midback thorns. Unfortunately, many 
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of these characters are difficult to distinguish, hindering identification of individuals. Using WNP squatinid 
specimens and photographs, both from field expeditions and museums, we confirm the validity of four species in the 
area. Additionally, the resulting information obtained also corrects mistakes present in S. formosa type material, 
clarifies differences in the particularly challenging distinction between S. formosa and S. nebulosa, and is the basis 
for a revised dichotomous key for the region that includes all four known valid WNP squatinid species.  
 
Watson, J. C.* Malaspina University-College, Nanaimo, BC, Canada SPATIAL AND TEMPORAL VARIATION 
IN KELP FOREST COMPOSITION OFF THE NW COAST OF VANCOUVER ISLAND, BRITISH COLUMBIA.  
 
Variation in the species composition of kelp forests was documented from 1987-2006, at 5 permanently-marked 
sites located in areas occupied by sea otters off the NW coast of Vancouver Island. Although predictable 
successional changes in species composition occurred after sea otters removed red urchins, long-term changes were 
less predictable. Water temperature, episodic algal recruitment and demographic processes all appeared to affect the 
relative abundance and species composition of kelp forests. In general, annual species such as Desmarestia spp., 
were highly variable in abundance, whereas long-lived species such as Pterygophora californica and Laminaria 
setchellii, underwent a gradual decline in abundance over the 20 year period. Eisenia arborea and Macrocystis 
integrifoilia appeared, recruited and increased in abundance during periods of elevated water temperature.  
 
Weiskel, H.W.1*, Byers, J.E.2, Huspeni, T.C.3, Zabin, C.J.4, Mohammad, B.A.5, and E.D. Grosholz6 1 - 
University of California, Davis and the San Francisco Bay National Estuarine Research Reserve 2 - University of 
New Hampshire 3 - University of Wisconsin, Stevens Point 4 - Smithsonian Environmental Research Center 5 - 6 - 
University of California, Davis AN OLD, NEW INVADER: BATILLARIA ATTRAMENTARIA HERE BUT NOT 
TO STAY IN SAN FRANCISCO BAY.  
 
In July 2005 we discovered the first known population of Batillaria attramentaria, an invasive mud snail native to 
Japan, in San Francisco Bay, California. Survey data suggest that this invasion is relatively new, offering a unique 
opportunity to investigate early invasion dynamics of a species that elsewhere has been part of west coast mudflat 
communities for several decades. This study includes a characterization of the invasion as well as an eradication 
effort. All west coast introductions of this snail have been traced to a single Prefecture in Japan (Miura et al. In 
Review), while its most common parasites (two genetically distinct cryptic species of the trematode Cercaria 
batillariae), were likely introduced as a larval infection with introduced snail hosts and as eggs dispersed in 
migratory shorebird hosts. We expect genetic analyses to confirm the Prefecture origin of the snail and identify 
which cryptic parasite species is in the SF Bay population, thereby permitting insight into possible vectors. If 
Batillaria expands its range in SF Bay, it could have bay-wide impacts on mudflat communities. The results from 
the eradication will inform other eradication efforts, contribute to our knowledge of estuarine health and provide an 
opportunity for outreach on marine invasive species.  
 
† Whitcraft, Christine R.*, and L. Pierotti. Scripps Institution of Oceanography RESPONSE OF BENTHIC 
FOOD WEBS TO CHANGING FLUSHING REGIMES IN A SOUTHERN CALIFORNIA LAGOON  
 
When southern Californian lagoons close for extended periods, the widgeongrass, Ruppia maritima L. thrives in the 
resultant lower salinity, higher temperature water. Because plant cover is a main source of spatial heterogeneity in 
Pacific coast wetlands, such changes in plant community can influence the abundance, diversity, and food web 
structure of benthic invertebrates. The objective of this research was to describe the role of Ruppia maritima in 
structuring the benthic community and food webs in San Dieguito Lagoon. Multivariate analysis indicates 
differences in fauna composition between subtidal areas with and without Ruppia as well as between intertidal and 
subtidal areas. We conducted 1) natural abundance stable isotopic analyses to describe the base of the food web as 
well as the important consumers and 2) isotopic enrichment experiments to create an unambiguous marker that 
could track Ruppia through the food chain. For our isotopic enrichment study, we collected intact Ruppia plants 
from the lagoon, replanted them in the laboratory, injected the sediments with 12 mmol/L ammonium sulfate (98 
atom % 15NH4) and allowed them to grow for a 7-day period. After assuring that the plants had accumulated 
sufficient label, we redeployed Ruppia as detritus in mesh bags into a randomly paired block design in both subtidal 
and intertidal habitats. Results of natural abundance and enrichment experiments indicate that N derived from 
labeled Ruppia detritus is entering the sediment food web, particularly as a portion of the diet of shredders such as 
Monocorophium spp. and deposit feeders such as Capitella sp. complex. Understanding the benthic community 
alterations due to changes in plant cover and in flushing regime will increase knowledge of complex wetland 
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interactions and aid conservation of Southern California lagoon ecosystems.  
 
† White, J.W.* UC Santa Barbara CORRELATED RECRUITMENT OF MARINE ORGANISMS AND THEIR 
PREDATORS: EMPIRICAL EVIDENCE AND METAPOPULATION CONSEQUENCES  
 
Recognizing that oceanic currents strongly affect the movement of marine larvae, ecologists have begun to model 
patterns of larval exchange among spatially distinct subpopulations, often attempting to identify self-sufficient 
‘source’ populations that are net exporters of larvae. Such efforts commonly assume that within-population 
processes (mortality, fecundity) are spatially constant, so source-sink status is largely a function of dispersal 
processes. However, the predators of the species being modelled also have planktonic larvae which are affected by 
the same oceanic currents, potentially producing correlations in the recruitment (and thus abundance) of prey and 
their predators. In the Virgin Islands, the recruitment of a wrasse and one of its major predators, a grouper, show just 
such a correlation. Moreover, this correlation leads to substantial spatial variation in wrasse mortality: wrasse at 
high-recruitment (= high-predator) sites experience more intense density-dependent predation. To explore the 
potential consequences of this phenomenon, I constructed a simple metapopulation model. In the model, populations 
that are sources when recruitment is uncorrelated can become sinks when the recruitment correlation is high. Future 
attempts to identify source populations could profit from a multispecies perspective that accounts for correlations in 
the recruitment of predators and their prey.  
 
White, L. and J. Shurin Department of Zoology, the University of British Columbia INVASIVE VERSUS 
NATIVE MACROALGAE IN WESTERN CANADA 
 
The question of whether invasions cause net increases or decreases in local or regional species richness is hotly 
debated. Previous experiments we conducted found invasibility of macroalgal communities by Sargassum muticum, 
a brown alga native to Japan, changed over time and life history stage of the invader. Invasibility was initially 
highest in high diversity systems, but this relationship reversed over time with invasibility becoming highest in low 
diversity systems as settled exotic recruits were lost and showed growth. Investigating how local diversity effected 
invasibility in this system raised the converse question, how does invasion affect native diversity? We investigated 
how S. muticum affects native diversity in macroalgal communities surrounding Bamfield Marine Sciences Centre, 
on the west coast of Canada. We established 48 permanent plots in the low intertidal and manipulated density of the 
exotic in one of two ways, to test whether effects of S. muticum arise through competition for space we manually 
removed the whole alga, or through competition for light, we removed only the annual reproductive frond. The 
response of native macroalgal taxa was monitored over five months. Because experimental scales can be misleading, 
we compared experimental results with field observations. Results suggest invasion by exotic S. muticum negatively 
impacts native diversity. Plots with high exotic cover had low native diversity, and plots with low exotic cover had 
the highest increases in native diversity over time. Our previous study found invasibility in this system was 
ultimately highest in low diversity plots. Current results indicate that invasion by S. muticum may lead to a loss of 
native diversity, suggesting a potential negative feedback which may facilitate further invasion. 
 
Williams, G.D.1*, Farrer, D.2, Katz, S.1, Moser, M.L. 1, and P. Levin1 1 - NOAA - Northwest Fisheries Science 
Center 2 - Washington Department of Fish and Wildlife SEASONAL USE OF WASHINGTON COASTAL 
ESTUARIES BY SEVENGILL SHARKS NOTORHYNCHUS CEPEDIANUS, AS INFERRED BY ACOUSTIC 
TRANSMITTER DATA.  
 
Understanding the ecology and behavior of apex predators is crucial for developing rigorous plans for ecosystem-
based management. However this widely acknowledged platitude, is rarely realized. We acoustically monitored 
sevengill sharks Notorhynchus cepedianus to document the extent, duration, and timing of habitat use by these large, 
highly mobile predators in Washington coastal estuaries. We implanted acoustic tags in 32 sevengill sharks (16 
male, 16 female) in two adjacent estuaries (Grays Harbor and Willapa Bay, WA) and maintained an array of 
acoustic receivers deployed throughout both estuaries. Tagged sharks used these estuaries seasonally (between 
February and October) with females returning in the spring, on average, three weeks before males. Individuals 
displayed high regional fidelity, with 88% of sharks tagged in 2005 detected again in 2006. Spatial scale of 
movement was not constrained to a single estuary, with at least 25% of tagged individuals using both Grays Harbor 
and Willapa Bay. During the spring and summer, most sharks concentrated in central channels, though this varied by 
month [3 scales of spatial analysis further explored by subsequent Katz et al. paper]. Over the winter, tagged sharks 
were detected from Puget Sound to the central Oregon coast, and as far south as San Diego.  
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Yahel, G1, Eerkes-Medrano, D. I2*, and P.S. Leys3 1 - Biology Department, University of Victoria, Victoria, BC 2 
- Department of Zoology, Oregon State University, Corvallis, OR 3 - Biological Sciences Department, University of 
Alberta, Edmonton AB SIZE INDEPENDENT SELECTIVE FILTRATION OF ULTRAPLANKTON BY 
HEXACTINELLID GLASS SPONGES  
 
Selective feeding allows animals to maximize their energy gain, avoid harmful or toxic food items, and optimize 
their diet. In many benthic habitats, sponges are considered key grazers. We studied in-vitro the feeding preferences 
of two dominant glass sponges of deep North Pacific habitats. Inhaled and exhaled water was simultaneously 
sampled from sponges, and analyzed by flow cytometry. Both sponges showed a similar (but not identical) feeding 
pattern, efficiently removing up to 99% of the most abundant bacteria cells whereas clays, silts and debris particles 
were expelled into the exhaled water. Surprisingly, filtration efficiencies were maximal for the relatively large and 
rare eukaryotic algae (86%) and for small non-photosynthetic bacteria (89%) while intermediate sized non-
photosynthetic bacteria were efficiently removed in February (92%), but not in July (28%). Based on detailed 
analysis of the ultrastructure of the glass sponge filtration apparatus we propose that selective filtration may involve 
individual processing, recognition, sorting, and transport of each particle through the sponge syncytial tissue.  
 
 

POSTER ABSTRACTS 
 
† Acosta, L.R.*, Mull, C.G., Young, K.A., and C.G. Lowe California State University Long Beach THE 
POSSIBLE INFLUENCE OF TESTOSTERONE ON CHANGES IN TOOTH MORPHOLOGY OF MALE 
ROUND STINGRAYS (UROBATIS HALLERI) OVER THE BREEDING SEASON.  
 
Male round stingrays, Urobatis halleri, change their tooth morphology during mating season (April-May) from 
molariform to cuspidate teeth in order to achieve an oral grip on the females and increase their chances of a 
successful mating. Seasonal fluctuations in testosterone may drive this morphological change in tooth morphology. 
For each stingray, mean aspect ratio of teeth in the lower jaw was found by measuring the length and width of each 
tooth (5-7 teeth per ray) from the lingual to labial portions of the mouth. Blood samples were obtained for the same 
rays to determine testosterone levels using a radioimmunoassay. Tooth aspect ratio was positively correlated with 
changes in testosterone (p = 0.001, r = 0.552). Cuspidate teeth began to appear in September when testosterone 
levels increased considerably. Mean aspect ratios (2.18 ± 0.12) and testosterone levels (132 ± 57.82 ng/ml) peaked 
simultaneously in March. Future studies will attempt to induce changes in tooth morphology by administering 
testosterone to captive rays during the non breeding season.  
 
† Ahern, R.M.1*, and M. McKenna2 1 - Lewis & Clark College. Research Experience for Undergraduates, 
University of Virginia, Blandy Experimental Farm. 2 - Howard University FLORAL DEVELOPMENT AND 
REPRODUCTION IN ALYSSUM HYPERACCUMULATORS  
 
This study addressed the role of nickel in the reproduction of Alyssum murale Waldst. & Kit. (Brassicaceae). This 
plant hyperaccumulates nickel from the soil into their flowers but the reason is not well understood. Alyssum plants 
have potential for use in phytoremediation processes that may be economically beneficial. We investigated how 
nickel soil affects various aspects of floral development and reproduction. We found greater percent pollen 
germination in vitro for plants grown in nickel vs. non-nickel soil (p = 0.008, ANOVA). We also found larger fruit 
lengths and widths (p = 0.000, ANOVA; p = 0.040, ANOVA) and over 20% more trichomes per fruit in nickel (p = 
0.000, Kruskal-Wallis). Nickel in soil had no significant effect on pollen size and viability, anther length and 
fullness, ovary length and width, style length, and trichome number on petals. Nickel negatively affected anther 
width (p = 0.042 ANOVA). This research suggests that nickel has a significant influence on pollen germination, 
fruit growth and protection in Alyssum murale.  
 
† Bailey, D. M.*, Steele, M. A., and L. G. Allen California State University Northridge, Nearshore Marine 
Fisheries Research Program EFFECTS OF ACCUMULATION OF LARGE PISCIVORES IN STRUCTURING 
FISH COMMUNITIES  
 
One of the main goals of community ecology is to understand how communities are assembled and how they 
function. Marine protected areas (MPAs) are changing community and population structure. One change is that 
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older, larger and more fecund fish accumulate in MPAs. Predation pressure from these larger piscivorous fish may 
increase mortality of smaller fishes and potentially alter the assemblage of prey. Potential cascade effects from 
increased mortality among mid-size piscivores may decrease predation on small fish. This study tests whether 
predator accumulation in a MPA regulates size distribution and species composition of prey fishes. Fish 
communities within the Catalina Marine Life Refuge (CMLR) and similar non-protected reefs were visually 
sampled on SCUBA transects at two months intervals. Size of each fish encountered was estimated to the nearest cm 
for all conspicuous and cryptic fishes. Preliminary results show greater relative abundance of large fishes within the 
MPA, greater mid-size abundance in non-MPAs but similar abundance in small fishes across all areas. Differences 
in small and mid-size abundance are expected in future surveys as juvenile fish grow in size. The final results of this 
study will provide a better understanding of how accumulation of large predators structures population and 
community dynamics.  
 
Barraza, C.1,2, Goodwin, L.D.1, Ocampo, J.1,2, Pisbe, C.1,2, Singleton, T.1,3, Soria, A.1,2, Talley, D.M.1,3,4, Talley, 
T.S.1,3, Wallace, J.1,2 1Aquatic Adventures Science Education Foundation, 2Hoover High School, San Diego, 
3University of California, Davis, 4San Francisco National Estuarine Research Reserve THE ROLE OF 
WETLANDS IN AN ARID ENVIRONMENT 
 
Wetlands may be particularly important in the connectivity of marine and desert ecosystems where transition zones 
are generally narrow and physically harsh, however are least studied in these environments. We tested the effects of 
wetland presence on fauna in adjacent shallow subtidal and upland transitional habitats in Bahía de Los Angeles, 
Baja California Mexico. There were no consistent trends in upland or subtidal taxonomic abundance and diversity 
with distance from wetland. Taxa generally responded to local environmental conditions and did so in different ways 
illustrating specialized uses of these habitats. The exception was that wetlands supported marsh-resident fishes; 
increasing the richness of fishes near wetlands compared with farther away. A lack of strong wetland effects in this 
study signifies that the strength of connectivity may vary with focal taxa, spatial scale, contrast between adjacent 
systems and insularity. The unique fauna found in these wetlands reflect their value in regional biodiversity. We call 
for the protection of each unique wetland and further study of the controls and influences of these ecosystems. 
Finally, this work demonstrates the benefits of integrating education and scientific research. Participating high 
school students gained scientific and personal experience while making tangible contributions to research and 
conservation efforts.  
 
Bollens, S.M.*1, Rollwagen-Bollens, G., 1 Gibson, A.1, Hooff, R.1, McComas, I.1, Kalata, O.1, and C. Roegner2  1 

School of Earth and Environmental Sciences, Washington State University Vancouver 2 NOAA Fisheries, Point 
Adams Biological Field Station. PLANKTON DYNAMICS OF THE LOWER COLUMBIA RIVER ESTUARY 
 
In January 2005 we initiated a multi-year field study to investigate several aspects of the plankton dynamics in the 
lower Columbia River estuary, with particular emphasis on non-indigenous species and freshwater flow effects. Our 
sampling design consisted of three types of surveys: i) monthly sampling at 5 locations ranging from 180 km 
upstream to the mouth of the estuary, ii) four broad-scale surveys near the mouth of the estuary (two each in June 
and August, corresponding to high and low river flow periods, respectively), and iii) sampling every 3 hours over a 
full tidal cycle in August.  We sampled hydrography, chlorophyll, nanoplankton, microplankton, and 
mesozooplankton at each station.  The dominant microplankton groups were diatoms (Asterionella formosa, 
Fragellaria crotonensis, and Synedra spp.), dinoflagellates (Gonyaulex sp.) and aloricate ciliates (Mesodinium sp.).  
Dominant mesozooplankton taxa included the copepods Eurytemora affinis and Coullana canadensis. Two species 
of non-native copepods were also observed: Pseudodiaptomus forbesi and Sinocalanus doerri. Results suggest a 
strong seasonal cycle, with spring blooms of diatoms and copepods, followed by compositional shifts in summer 
toward flagellates, ciliates and other copepods.  With respect to freshwater flow, both biomass and abundance of 
microplankton were higher in June (high flow) than in August (low flow).   
 
Calvanese, T.P.* San Francisco State University EFFECT OF TRANSIENT TEMPERATURE ANOMALIES ON 
POPULATION STRUCTURE IN OLIVE ROCKFISH (SEBASTES SERRANOIDES)  
 
Population structure of the olive rockfish, Sebastes serranoides, is described for a southern California population 
located at Santa Cruz Island, in Channel Islands National Park. Recruitment success was estimated by sampling the 
population using SCUBA and pole spear to determine relative year class frequencies during the 6 years represented 
by this study (1999–2004). Recruitment success was compared to sea surface temperature (SST) anomaly data 
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averaged over the three-month period corresponding to the early planktonic juvenile phase for olive rockfish. A 
highly significant correlation was found between recruitment success and average SST anomalies during the 
planktonic juvenile phase (p = 0.017, r² = 0.83). These data suggest that transient temperature anomalies may exert 
strong influence over recruitment and population structure at regional spatial scales, with important implications for 
the design, implementation, and monitoring of marine protected areas.  
 
† Carney, L.T. *, Edwards, M.S., and A.J. Bohonak. San Diego State University.THE CONSEQUENCES OF 
DELAYED DEVELOPMENT FOR POPULATION PERSISTENCE AND GENETIC STRUCTURE OF GIANT 
KELP FORESTS 
 
The giant kelp, Macrocystis pyrifera, is severely impacted by El Nino events, often resulting in the complete loss of 
the species throughout the southern half of its range along North America. Macrocystis may also suffer reduced 
fitness from inbreeding due to limited spore dispersal during favorable times. To counter these, banks of 
microscopic stages undergoing delayed development may help to ameliorate the negative effects of both 
catastrophic events and inbreeding. First, in situ substrate sterilizations suggest sporophyte recruitment is prevented 
when the bank of microscopic stages is removed. Second, the gametophytes of several kelp species (including 
Macrocystis) can delay development for up to 170 days in laboratory culture but retain the ability to reproduce once 
development resumes. We are also examining the factors that lead to delayed development and resumed activity.  
Because, catastrophic events like El Niño can impose bottlenecks on populations, thus altering their genetic 
structure, we are studying genetic diversity in Macrocystis populations before and after such events, and between 
recruits arising from sterilized versus non-sterilized substrate. To do this, methods for screening Inter-Simple 
Sequence Repeat (ISSR) markers are being developed, and show promise in quantifying patterns of genetic variation 
for Macrocystis. 
 
† Cataldo, M. 1*, Van Alstyne, K.L.2, and E.V. Iyengar1 1 - Muhlenberg College 2 - Shannon Point Marine 
Center, Western Washington University THE EFFECTS OF NUTRIENTS AND HERBIVORY BY LACUNA 
VINCTA ON THE GROWTH AND CHEMISTRY OF ULVOID ALGAE  
 
Macroalgal blooms, which can create anoxic conditions and release harmful bioactive compounds, have been 
increasing in frequency, particularly in the northeast Pacific Ocean. Eutrophic conditions and elevated ocean 
temperatures; may trigger these blooms, but little else is known about the factors that affect bloom severity. 
Densities of Lacuna vincta, a small intertidal gastropod, occur in large numbers on the blades of ulvoid algae and 
these grazers may prove useful as a biocontrol agent for future blooms. We examined the effect Lacuna vincta had 
on the growth rate of three species of ulvoid algae under eutrophic conditions, both with and without other algal 
choices. We also investigated changes in algal chemistry under increased nutrient availability and herbivory. Lacuna 
vincta did not have a significant effect on the growth of the ulvoid algae nor did the snail significantly prefer anyone 
of the three ulvoid species. Carbon to nitrogen ratios were significantly different between ulvoid species, but 
eutrophication did not significantly affect these ratios. Dimethylsulfide and dopamine content (chemical defenses) 
were not significantly affected by eutrophic conditions or herbivory.  
 
Chang, L.E., and N.L. Adams* California Polytechnic State University, San Luis Obispo PURPLE SEA 
URCHINS, STRONGYLOCENTROTUS PURPURATUS, ON THE CALIFORNIAN CENTRAL COAST 
CONTAIN MYCOSPORINE-LIKE AMINO ACIDS (MAAS)  
 
Mycosporine-like amino acids (MAAs) are natural sunscreens found in many marine organisms. Some marine 
organisms, including sea urchins, acquire MAAs through consumption of macroalgae and sequester them in their 
gonads and gametes. MAAs are produced in red algae in San Luis Obispo, CA and are potentially eaten by local sea 
urchins. The aim of this study was to determine whether purple sea urchins, Strongylocentrotus purpuratus on the 
Californian central coast have MAAs in their ovaries or testes. We compared concentrations of MAAs in gonads of 
sea urchins from three rocky intertidal sites using high performance liquid chromatography of methanolic extracts of 
gonads. Three specific MAAs (shinorine, porphyra-334 and palythine) are present in ovaries and testes of S. 
purpuratus, but there was no significant difference in total MAA, shinorine (absmax=334nm) or palythine 
(absmax=320nm) concentrations of gonads among field sites or sexes and there was no interaction between sex and 
site for any MAA (P>0.05). Nevertheless, there were generally higher concentrations of shinorine in ovaries. There 
were significantly higher concentrations of porphyra-334 (absmax=334nm) in ovaries (P=0.034), but no difference 
in porphyra-334 by site. Individual and total MAA concentrations of gonads were highly variable and ranged from 0 
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to 7.36 nmol/mg dry wt., indicating that there may be some effect of microhabitat or proximity to specific types of 
algae that determines whether sea urchins acquire MAAs and whether embryos are protected against UVR damage. 
These data also indicate that some, but not all, S. purpuratus eggs contain potential photobiochemical defenses 
against ultraviolet radiation.  
 
† Clark, C.J.1*, Dayton, G. 2, and A.R. Wiskind2 1 - California State University, Monterey Bay 2 – Moss Landing 
Marine Labs  CRAM DOWN THE RIVER: VALIDATION OF THE CALIFORNIA RAPID ASSESSMENT 
METHOD (CRAM)  
 
California policy aims to achieve a long-term net gain in the quantity and quality of wetlands; however there is no 
commonly accepted method to measure wetland condition in the State. The California Rapid Assessment Method 
(CRAM) was developed as a tool to rapidly and inexpensively assess the habitat condition of California wetlands. In 
the summer of 2005 the method was ground truthed by comparing CRAM results from 54 riverine sites to a more 
intensive and quantitative Index of Biotic Integrity (IBI) of benthic macro-invertebrates. These randomly chosen 
sites were assessed by the California Department of Fish and Game using IBI in 2003. Results revealed a significant 
correlation (r = 0.623, P < 0.001) between overall CRAM results and IBI scores. Individual CRAM attributes were 
also significantly correlated with IBI scores. The close association between CRAM results and the more in-depth 
assessment suggests that CRAM is a viable tool for assessing ecological integrity, despite the rapid and somewhat 
qualitative nature of the method. Future work will involve an ambient CRAM assessment of California rivers 
sampled in parallel with ongoing IBI monitoring.  
 
† Collins, S.M.1,4*, Hopper, J.V.2,4, and E. Michel3,4 1 - Department of Biochemistry and Molecular Biology, Lewis 
& Clark College 2 - Department of Ecology, Evolution and Marine Biology, University of California Santa Barbara 
3 - Department of Zoology, The Natural History Museum 4 - The Nyanza Project, Department of Geosciences, The 
University of Arizona TREMATODE PREVALENCE, DIVERSITY AND LIFECYCLES IN LAVIGERIA NASSA: 
A CO-EVOLUTIONARY ARMS RACE BETWEEN GASTROPODS AND PARASITES  
 
Lake Tanganyika’s ancient age and remarkably diverse array of endemic flora and fauna are reason to expect 
numerous co-evolutionary developments among its inhabitants. Interactions between host gastropods and trematode 
parasites remain relatively unstudied in the lake despite potential impacts on the ecosystem and human health. This 
study aimed to relate trematode prevalence and diversity in Lavigeria nassa, a Thiarid gastropod common in the 
littoral zone, to depth, site characteristics, brood size, scarring frequency (due to attempted crab predation), and shell 
morphometric variables. We examined approximately 1200 L. nassa collected near Kigoma, Tanzania for parasite 
infection and identified five trematode morphotypes. Parasitized L. nassa experienced significantly more frequent 
scarring than non-parasitized individuals. Parasite prevalence and diversity significantly differed across depths and 
sites, likely due to various intermediate and definitive host ranges. The possible candidates for the second 
intermediate or definitive host following L. nassa infection are discussed and related to varying parasite prevalence 
and scarring frequencies among L. nassa populations. Furthermore, preliminary brood analysis found that recently 
infected L. nassa females had small broods in the late stages of development compared to non-infected brooding 
females. This study contributes to the further analysis of the co-evolutionary race between L. nassa and the 
trematode parasites.  
 
† Cover, W. A. * University of California, Santa Cruz IMPACT OF SEA URCHINS (ECHINOMETRA MATHAEI) 
ON LIVE CORAL (POCILLOPORA LIGULATA) ON MIDWAY ATOLL  
 
Urchins are known to have an indirect positive impact on corals via grazing of competitive algae, but less is known 
about direct interactions between urchins and live coral. Surveys conducted at eight sites in the backreef of Midway 
Atoll (Northwestern Hawaiian Islands) in 2005 revealed a negative correlation between urchin (Echinometra 
mathaei) densities and coral cover (R2 = 0.69, p<0.004), indicating, among other things, possible direct interactions 
between the two. In August 2006, I conducted an experiment to determine if urchins were capable of negatively 
impacting live corals. Treatments consisted of coral nubbins (Pocillopora ligulata) placed in high-urchin and urchin-
free plots. Most nubbins exposed to urchins had large patches (~2cm2) of flesh removed after two days; none of the 
control nubbins were affected over the two weeks of the experiment. This clear grazing effect indicates that E. 
mathaei is likely to remove corals settling within its range of grazing, and therefore may have a strong negative 
effect on coral recruitment in areas with high urchin densities. This study suggests that urchins may only have a 



 87 
 

 

positive effect on corals at intermediate densities; high densities of urchins may limit coral cover.  
 
Ferry-Graham, L.A.* Moss Landing Marine Labs ECOLOGICAL IMPACTS OF ONCE-THOUGH COOLING 
AT CALIFORNIA POWER PLANTS: THE ROLE OF THE W.I.S.E.R. PROGRAM  
 
There are 21 California coastal power plants that utilize once-through cooling technology. Although this cooling 
technology has been used in California for over 50 years, the ecological effects have not been well studied. In order 
to improve our understanding of the impact of this technology on the species inhabiting California’s coastal and 
estuarine waters, the Public Interest Energy Research (PIER) Program of the California Energy Commission 
established the Water Intake Structure Environmental Research (WISER) Program through California State 
University's Moss Landing Marine Laboratories (http://ecomorphology.mlml.calstate.edu/WISER.html). This 
program is meant to identify and fund research that will further our understanding of entrainment impacts, as well as 
provide better tools for the reduction or removal of impacts where possible. As the result of a workshop that 
identified research priorities within the scope of the PIER program, WISER solicited proposals via an RFP, 
subjected these to broad peer-review, and has funded a number of studies specifically focused on accurately 
quantifying and preventing entrainment losses. These include studies that will 1) implement new techniques for 
enumerating entrained species; 2) provide improved life history information for entrained species for improving 
model estimates of entrainment impacts; 3) integrate computational fluid dynamics for quantifying source water 
areas; 4) identify and test new anti-entrainment technology, and 5) conduct long term surveys of species abundances 
in potentially affected areas in order to provide a context for entrainment losses.  
 
† Gonzalez, Vanessa L*, and Dr. Elizabeth Torres California State University, Los Angeles MOLECULAR 
PHYLOGENY OF CYPRIDINID OSTRACODS AND THE EVOLUTION OF BIOLUMINESCENCE.  
 
The ostracode family Cypridinidae (Myodocopida) contains approximately 200 species, of which about half are 
bioluminescent. Cohen and Morin (2003) reconstructed a phylogeny for the Cypridinidae based on morphology. 
They proposed that bioluminescence evolved just once in the Family Cypridinidae. Bioluminescent signaling for 
courtship appears to have evolved subsequently and just once in the Caribbean cypridinids, where males of over 60 
species display nightly on coral reefs to attract females. Here, we construct a molecular phylogeny to independently 
test the hypotheses of Cohen and Morin (2003). Sequences from the 16SrRNA and 12SrRNA mitochondrial genes 
from 30 species, representing several genera, are used to reconstruct relationships within the Cypridinidae. The 
patterns of evolution of bioluminescence and the major signaling display types are examined by mapping behavioral 
characters onto the molecular phylogeny. The molecular phylogeny is largely congruent with the morphological 
phylogeny of Cohen and Morin (2003).  
 
Gooding, R.A.*, Podurgiel, A.M., and M.D. Behrens Dept. of Biology, Pacific Lutheran University VARIATION 
IN DIET, GUT MORPHOLOGY, AND RESOURCE PARTITIONING IN THREE PRICKLEBACK FISHES 
ACROSS A GEOGRAPHIC GRADIENT  
 
Although much research has been conducted regarding fish diet and gut morphology, most studies analyze these 
factors at single sites, possibly overlooking geographic variation across species ranges. In this study, we determined 
the gut morphology and diet in three related intertidal fishes, Xiphister mucosus, Xiphister atropurpureus, and 
Anoplarchus purpurescens, from sites ranging from Alaska to California. Despite shared phylogeny in an 
herbivorous clade, X. mucosus and X. atropurpureus differed in their diet and relative gut length (RGL). X. mucosus 
consumed an herbivorous diet across all sites and possessed the longest and least variable RGL. In contrast, A. 
purpurescens and X. atropurpureus were omnivores with diets that varied substantially by site. X. atropurpureus 
had a shorter RGL than A. purpurescens; however, the RGL of both fishes increased with percentage photosynthetic 
material consumed, indicating plasticity in gut morphology. These findings suggest that variable gut morphology 
and resource partitioning may permit these fishes to consume a generalist diet to cope with varying food availability 
and competition. In addition to enhancing our understanding of the diet of these three species, our study highlights 
the importance of considering geographic variation when determining the diet and gut morphology of a species.  
 
Halpin, P.*, Bacon, D., and C. Culver. Marine Science Institute, University of California, Santa Barbara. USE OF 
COLLABORATIVE SCIENCE TO INVESTIGATE MOVEMENTS OF THE KELP BASS, PARALABRAX 
CLATHRATUS, IN A NO-TAKE MARINE RESERVE 
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Calico or kelp bass are a highly prized sport fish in central and southern California. One of the controversies 
surrounding the formation of no-take areas in the Northern Channel Islands was over how their implementation 
would affect recreationally fished species. 
In the case of kelp bass, information on its movements were conflicting, with some sources stating the fish moved 
very little, and other indicating they can move tens to hundreds of miles. In 2005, the Collaborative Marine Research 
Program, part of the Channel Islands National Marine Sanctuary Foundation, funded a pilot project to examine the 
movements of kelp bass from within to outside reserve areas. One unique aspect of the project is the collaborative 
effort between scientists and anglers.  For the project, expert anglers from the area caught kelp bass for tagging 
within Scorpion Marine Reserve.  Scientists measured and tagged the fish, noting the location of tag and release. 
Over 150 calico bass were tagged. Use of expert anglers minimized bycatch and increased CPUE over trapping. 
Three fish were recaptured during tagging trips within the reserve, all close to their original tagging site. Results are 
discussed within the context of using collaborative research as both outreach and  science. 
 
† Hammond, L. M.*, and G. E. Hofmann University of California, Santa Barbara THERMOTOLERANCE AND 
HSP70 GENE EXPRESSION IN EARLY LARVAL STAGES OF STRONGYLOCENTROTUS PURPURATUS 
ACROSS A LARGE BIOGEOGRAPHIC SCALE  
 
Investigating the physiological and genetic responses to heat shock in Strongylocentrotus purpuratus larvae can 
provide valuable insight into how larvae will respond to increases in ocean temperatures. Urchins were collected 
from 4 sites between Baja California and Oregon and spawned. Thermotolerance assays were carried out on the 
gastrula and 4-arm pluteus stages to determine 100% mortality at different life history stages. Heat shock 
temperatures ranged from the control temperature to the 100% mortality temperature in 1-2 ºC increments. Larvae 
were heat shocked for one hour followed by assessment of mortality and RNA extraction. Quantitative PCR will be 
performed to determine upregulation of the heat shock gene, hsp70, in the larvae across the large geographical scale. 
Thermotolerance results of larvae from Baja, Santa Barbara, Santa Cruz, and Oregon show there is little to no 
difference in gastrula mortality vs. 4-arm plutei mortality. Results also suggest there is little variability in 
temperature tolerance across the biogeographical range because mortality between Oregon and Baja only differed by 
roughly 1 ºC. qPCR results will reveal how levels of hsp70 gene expression are affected at both developmental 
stages at each site, which, in turn, will be compared to the larval physiological response to heat shock.  
 
Haring, R.N.*, Stebbins, T.D. , Pasko, D. , and D. James City of San Diego Marine Biology Laboratory, 
Environmental Monitoring & Technical Services Division, San Diego, CA A TEN-YEAR REGIONAL 
ASSESSMENT OF BENTHIC INFAUNAL ASSEMBLAGES OFF THE COAST OF SAN DIEGO, CA 
The City of San Diego has conducted regional benthic surveys of the continental shelf and slope off San Diego since 
1994. The main objectives of these surveys are: (1) to characterize benthic conditions for the coastal region off San 
Diego; (2) to characterize the ecological health of the marine benthos in the area; (3) to gain a better understanding 
of regional conditions in order to distinguish between areas impacted by anthropogenic or natural events. The study 
area ranged from northern San Diego County south to the US/Mexico border. A total of 324 randomly selected sites 
were sampled during this 10-year period ranging in depth from 9–461 m. Patterns of macrobenthic community 
structure and various environmental parameters were addressed using a suite of univariate and multivariate statistics. 
Bray-Curtis similarity and cluster analyses classified 10 macrobenthic assemblages. Cluster mapping and ordination 
by MDS discriminated assemblages stratified along depth contours, with no apparent spatial patterns with respect to 
point source inputs. Results from the univariate analyses varied but were comparable to other historical values 
recorded from the Southern California Bight. Overall, these data suggest that the structure of benthic communities 
off San Diego has not changed substantially in recent years.  
 
Hodges, Corbin J.*, Wendt, Dean E., and Nikki L. Adams California Polytechnic State University THE 
INFLUENCE OF DOM AND UVR ON THE EARLY EMBRYONIC DEVELOPMENT OF THE SEA URCHIN, 
STRONGYLOCENTROTUS PURPURATUS 
  
Many species of marine invertebrates can take up dissolved organic matter (DOM) but the ecological importance of 
DOM uptake remains largely unexplored. Of the studies that directly assess the putative ecological benefits of 
DOM, few, if any, examine the interaction between DOM uptake and abiotic factors such as UV radiation. This 
study examines the potential for DOM, as an energy and nutritional source, to reduce the deleterious effects of ultra-
violet radiation on embryos of the sea urchin, Strongylocentrotus purpuratus. We also explored the relationship 
between DOM presence/absence and the timing of early embryonic development. We found that in the presence of 
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DOM embryos complete first cleavage more quickly than in the absence of DOM. Our preliminary results show that 
S. purpuratus embryos in seawater with DOM took 5% less time to reach 50% cleaved than embryos in seawater 
without DOM. Our preliminary data also suggest that DOM can offset the negative effects of exposure to UVR. 
Cleavage delay normally observed after UV exposure was reduced by about 10% when DOM was present. Further 
work will explore the degree to which these trends occur in other species and whether the benefits last through later 
stages of development.  
 
Jacobs-Palmer, E.1*, Alla, V.1, Galindo, H.M.1, Sotka, E.E.2, and S.R. Palumbi1 1 - Stanford University 2 - 
College of Charleston HIGH SPATIAL RESOLUTION OF A GENETIC CLINE IN BALANUS GLANDULA 
SUPPORTS A STEPPING-STONE MODEL OF POPULATION STRUCTURE 
 
Sessile adult populations of many marine organisms may be interconnected by larval dispersal; instances in which 
dispersal is limited are reflected in the presence of genetic differentiation among populations. In a previous study 
exploring genetic variation in the acorn barnacle Balanus glandula, a strong genetic cline was identified in a 475 
kilometer region of coastline centered roughly on San Francisco Bay. This north-south cline provides a unique 
opportunity to study the extent of barnacle larval dispersal, and also to identify potential limits to dispersal and 
population connectivity. Here we explore the cline in great detail, examining variation at the mitochondrial 
cytochrome oxidase I locus for >1,000 individuals from 21 populations. Our high-resolution data suggest that the 
cline is smooth, not punctuated significantly by features such as headlands, bays, or upwelling centers. It appears 
that dispersal of Balanus glandula is influenced less by physical barriers, and more by extremely short dispersal 
distances, natural selection, or a combination of the two. In sum, this study supports a stepping-stone model of 
coastal population structure, in which gene flow is interrupted minimally by oceanographic features.  
 
† Jui, G. * Reed College. DROUGHT ADAPTATION IN TWO RECENTLY DIVERGED PACIFIC 
NORTHWEST LARKSPUR 
 
Purple-flowered Delphinium nuttallii and white-flowered Delphinium leucophaeum are two recently diverged 
species of Pacific Northwest larkspur and are mainly distinguished by flower color. The two species are found 
predominantly in separate populations with D. nuttallii growing in a drier habitat than D. leucophaum. 
Anythocyanins, the pigment compounds responsible for a purple flower color in D. nuttallii, may help alleviate 
drought stress by helping to maintain cell turgor and reducing the overall rate of plant transpiration.  This study 
tested the hypothesis that presence of anthocyanins acting as osmoticums in Delphinium may be a drought 
adaptation helping to maintain the observed flower color variation between the two species. No significant 
difference was found in leaf water potential, relative water content and water use efficiency in greenhouse grown 
plants, rejecting the hypothesis of osmoticum action in the common greenhouse environment. However, specific leaf 
weight was higher in D. nuttallii than in D. leucophaeum, suggesting that local adaptation is occurring through 
modifications in leaf structural architecture. 
 
Kushner, D.K. , Moss, M.D.*, and K.R. Faulkner Channel Islands National Park ASSESMENT OF CHANNEL 
ISLANDS MARINE PROTECTED AREAS' USING A LONG TERM ECOLOGICAL MONITORING 
PROGRAM  
 
There have been widespread and dramatic changes to the marine communities and populations within the Channel 
Islands during the past 25 years. These changes, a result of both man-made (fishing) and natural perturbations have 
been documented by the National Park Service Kelp Forest Monitoring Program which has been ongoing since 
1982. Establishing fishery independent baseline of the ecological condition of newly established Marine Protected 
Areas (MPA’s) at the Channel Islands is critical in understanding the effectiveness of MPA’s as an ecosystem 
management tool. Channel Islands National Park has shown that a long-term ecological monitoring program can 
show MPA effects. In 2003, the State of California established a network of MPA’s at the Channel Islands. In 2005, 
three years of funding was provided by the NPS Natural Resource Preservation Program to establish a baseline for 
these new MPA’s for later analysis.  
 
Ladner, J. T.*, and S. R. Palumbi Hopkins Marine Station of Stanford University POPULATION GENETIC 
STRUCTURE OF TWO CLOSELY RELATED ACROPORA SPECIES IN THE FIJIAN ISLANDS  
 
Acropora cytherea and A. hyacinthus are two closely related, mass-spawning corals with sympatric distributions 
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extending throughout most of the Indo-Pacific region and extremely high levels of interspecific hybridizations in 
vitro. However, despite this potential for homogenization, distinct morphologies have been maintained throughout 
their range, and previous studies on Australian populations using both allozymes and nuclear intron data have 
determined that despite extensive para- and polyphyly, the two species represent statistically distinguishable 
lineages. In this study, we use a 420 base pair segment of the mitochondrial control region to further explore the 
relationship between these two species at another locality within their range, the Fijian Islands. AMOVA and 
pairwise Fst analyses suggest that, despite previous findings of species differentiation, most variability in our data is 
within populations and among populations within species, rather than between species.  
 
Lindeberg, Mandy1, Lindstrom, Sandra2*, and Susan Saupe3 1 - Auke Bay Laboratories NOAA/NMFS, Auke 
Bay, AK 2 - Dept of Botany, University of British Columbia, Vancouver, BC 3 - Cook Inlet Regional Citizens 
Advisory Council, Kenai, AK WWW.SEAWEEDSOFALASKA.COM—A PHOTO-RICH PORTAL TO THE 
TAXONOMY OF ALASKAN SEAWEEDS AND THEIR HABITATS  
 
SeaweedsofAlaska.com has been developed to complement and aid ongoing habitat mapping and research in the 
coastal areas of Alaska. The website provides a searchable taxonomic database linked to dynamic web pages. 
Imagery includes Alaskan seaweeds in their natural habitats, herbarium specimens, and photomicrographs. Baseline 
information covers taxonomic classification and geographic distribution. At present, 125 species commonly 
encountered in coastal Alaska are represented. More species will be added as the site is developed, and detailed 
descriptions for these species are being solicited. Additional site information includes maps, descriptions of the 
regions, and examples of coastal habitat classifications. Through multiple partnerships and sponsorship by the Cook 
Inlet Regional Citizens Advisory Council, this website will serve as a valuable resource for researchers studying the 
nearshore of Alaska and complement other online databases.  
 
Lindholm, J, and A Knight* Pfleger Institute of Environmental Research RECOVERY OF SEAFLOOR 
HABITATS AND ASSOCIATED TAXA FOLLOWING THE CESSATION OF BOTTOM TRAWLING  
 
There is no doubt that mobile, bottom-contact fishing gear (such as otter trawls) alters seafloor communities. 
Considerably less is known about the recovery of seafloor habitats and associated taxa following that alteration, 
though this information is critical for successful management. In part, this paucity of information can be attributed to 
the lack of access to adequate control sites – areas of the seafloor that are closed to fishing activity. Recent closures 
along the coast of central California provide an excellent opportunity to track the recovery of historically trawled 
areas and to compare recovery rates to adjacent areas that continue to be trawled. In June 2006 we initiated a multi-
year study of the recovery of seafloor microhabitats and associated benthic fauna within, and adjacent to, an EFH 
closure. Video and still photographic data collected via ROV will be used to quantify the abundance, richness, and 
diversity of microhabitats and epifaunal macro-invertebrates at recovering and actively fished sites. A companion 
project utilizing bottom grabs and CTD casts will quantify infaunal diversity and characterize local environmental 
conditions. Ultimately, the goal of this project is to characterize the recovery trajectories of seafloor habitats, and to 
link that recovery to the dynamics of exploited marine fishes.  
 
Lockwood, B.L.*, and G.N. Somero Hopkins Marine Station of Stanford University TEMPERATURE AS A 
SELECTIVE FORCE THAT SHAPED THE MOLECULAR EVOLUTION OF CYTOSOLIC MALATE 
DEHYDROGENASE (CMDH) IN BLUE MUSSEL SPECIES  
 
Temperature is a potentially strong selective force in natural populations. The blue mussel Mytilus galloprovincialis, 
a native of the Mediterranean, has been introduced to the western coast of the United States, where it has displaced 
the native blue mussel Mytilus trossulus over the southern end of its former range. Physiological and biochemical 
studies indicate that M. galloprovincialis is more adapted to high temperatures than M. trossulus. In particular, the 
structure and function of the enzyme cytosolic malate dehydrogenase (cMDH) suggest that the orthologs from M. 
galloprovincialis and M. trossulus are warm and cold adapted, respectively. I am examining the DNA sequences of 
cMDH from individuals of both species to assess the extent to which natural selection has shaped the molecular 
evolution of this gene.  
 
McDonald, P.S.1*, Holsman, K.K.2, Beauchamp, D.A.1, Dumbauld, B.R.3, and D.A. Armstrong1 1 - University 
of Washington, School of Aquatic and Fishery Sciences 2 - People for Puget Sound 3 - U.S. Department of 
Agriculture, Agricultural Research Service, Hatfield Marine Science BIOENERGETICS MODELING TO 
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INVESTIGATE HABITAT USE BY THE NONINDIGENOUS CRAB, CARCINUS MAENAS, IN WILLAPA 
BAY, WASHINGTON  
 
A bioenergetics model was developed and applied to questions of habitat use and migration behavior of 
nonindigenous European green crab (Carcinus maenas) in Willapa Bay, Washington, USA. The model was 
parameterized using published studies of C. maenas. We ran simulations describing four scenarios during a 214-day 
simulation period (April – October), including adult crabs occupying habitats characterized as: (1) high littoral, (2) 
mid-littoral, (3) sublittoral, and (4) sublittoral but undertaking intertidal migrations. We compared model results to 
the observed distribution of C. maenas. Model estimates indicate crabs in sublittoral habitats had lower metabolic 
demands and higher monthly growth efficiency than their migrating or littoral counterparts. Yet C. maenas are 
abundant in mid-littoral habitats, and there is no evidence of resident sublittoral populations. The discrepancy 
intimates the significance of agonistic interactions with native Dungeness crabs (Cancer magister) that are not 
incorporated into the model but nonetheless increase metabolic costs and decrease foraging opportunities. C. maenas 
may avoid encounters by remaining in littoral habitats neglected by native crabs, such as meadows of non-
indigenous cordgrass (Spartina alterniflora). Adult C. maenas in Willapa Bay may occupy tidal elevations that 
minimize such encounters, and metabolic costs, while simultaneously maximizing submersion time and foraging 
opportunities.  
 
† Moriarty, V.* Northeastern University (Three Seas Program) THE EFFECT OF LIGHT AND ENHANCED 
HETEROTROPHIC FEEDING ON THE CORAL/ ALGAL RELATIONSHIP IN TWO SPECIES OF CORAL 
(PORITES LOBATA AND MONTIPORA HISPIDA).  
 
The symbiotic interaction between coral polyps and photosynthetic algae (zooxanthellae) provides the cornerstone 
for highly productive coral reef ecosystems. How this symbiotic relationship responds to environmental changes can 
give important insight into the nature of this important yet fragile association. The following experiment examines 
the effects of light and enhanced heterotrophic feeding on the coral/ algal relationship in two species of coral 
(Porites lobata and Montipora hispida). Coral nubbins were placed in situ under both clear and shaded canopies in 
order to examine the effects of light. Half of the canopies were exposed to chemiluminesencent glow sticks at night 
to stimulate heterotrophic feeding of zooplankton. After 14 days of treatment measures of coral skeletal growth and 
zooxanthellae densities were recorded. No significant interactions were found between skeletal growth or 
zooxanthellae densities for glow stick treatments. The lack of any significant rise in zooxanthellae densities under 
enhanced feeding regimes suggests a tight regulation of intracellular inorganic nitrogen in coral tissue. Shade 
treatments were found to decrease skeletal growth and increase zooxanthellae densities in both species of coral. The 
increase in zooxanthellae densities within shade treatments suggests an effort by light starved corals to increase the 
amount of translocated carbon from zooxanthellae.  
 
† Mothokakobo, R.*, and M.S. Edwards. San Diego State University. DECOUPLING OF BIOTIC AND 
ABIOTIC FORCES ON PRODUCTION OF BROWN ALGAE PHLOROTANNINS 
 
The production of secondary metabolites within the tissues of brown algae can be influenced by abiotic factors such 
as light intensity and nutrient availability, and by the type and intensity of herbivory. These carbon-based 
compounds are related to the tannins commonly found in terrestrial plants and are known to be herbivore deterrents; 
through may be produced primarily for cellular functions. Manipulative studies examining the ability of brown algae 
individuals to turn on and off the production of phlorotannins has primarily been focused on the accessible intertidal 
species, with little work examining subtidal species. This project focuses on the abiotic and biotic forces that 
influence phlorotannin production within brown algae. Working at the Point Loma Kelp Forest, San Diego, CA, we 
are examining a yearlong correlation with in situ nitrogen as well as removing the Macrocystis pyrifera canopy to 
examine influences of increased light on under-story species.  A pilot study on Santa Catalina Island in August 
2006, examined the influence of caging out of mesograzer predators to give grazers unrestricted access to 
Macrocystis pyrifera individuals, highlights the potential for phlorotannins to act as an induced defense, respond to 
reduced light levels and fluctuate throughout the water column in the brown alga Macrocystis pyrifera.   
 
† Moyers, B. *Reed College. EFFECTS OF A PUTATIVE FLORAL PATHOGEN ON THE REPRODUCTIVE 
FITNESS OF NATIVE AND INTRODUCED GRASSES ON A CALIFORNIA COASTAL PRAIRIE 
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Most of the common native and introduced grasses on the Bodega Marine Reserve in California show symptoms 
consistent with infection by a generalist floral pathogen.  This study looked at the effects of this disease-like 
syndrome (DLS) on the fitness of apparently infected inflorescences by comparing seed size, germination, and early 
growth of seedlings for three native perennial grasses and five introduced annual grasses.  Overall, seeds from 
inflorescences with high symptom levels were lighter in mass, shorter, and had lower mass to length ratios than 
seeds from inflorescences with moderate and low symptom levels, and this difference in seed size appeared to 
cascade through to a longer time to emergence for the highly affected seeds of at least some species. Severity of 
DLS symptoms did not appear to have an effect on early seedling growth.  No clear difference in the apparent 
disease’s effects was seen between native and introduced species. It is possible that introduced species, mostly 
annuals, are disproportionately affected, because native species, all perennials, are less dependent on seed survival, 
germination, and growth for persistence.  This DLS may be involved in shaping the coastal grassland community, 
but further work must be done on its pathology. 
 
† Muehllehner, N*, and P J Edmunds California State University, Northridge THE EFFECT OF INCREASED 
CARBON DIOXIDE ON THE CALCIFICATION RATE, LINEAR EXTENSION RATE AND MORPHOLOGY 
OF REEF CORALS  
 
Global climate change poses multiple and serious threats to the tropical reef ecosystem, but many recent studies 
have focused on the role of increasing levels of carbon dioxide in depressing coral calcification. As atmospheric 
CO2 levels rise, seawater pH decreases, aragonite saturation state declines, and it becomes energetically more 
challenging for organisms to deposit aragonite (i.e., to calcify). The morphological effects of changes in mass 
deposition are not easily predicted as the mass deposition of aragonite and colony morphology is coupled only 
loosely (Brown et al, 1985). This study used manipulative experiments to examine the effects of pCO2 on mass 
deposition (mg day-1) and linear extension (µm day-1) of Acropora hyacinthus to test the hypothesis that there is a 
trade-off between these traits in their response to pCO2. Preliminary analyses suggest a disproportionately low 
reduction in mass deposition compared to linear extension in response to increased pCO2. This decoupling in the 
response of these two growth parameters to increasing levels of CO2 could impact the current predictions of coral 
reef decline as a result of climate change, particularly if the putative trade-off occurring between linear extension 
and mass deposition has general application within the scleractinia.  
 
† Nicely, A.M.*, and K.L. Van Alstyne Shannon Point Marine Center, Western Washington University THE 
EFFECTS OF ADDED NUTRIENTS ON THE GROWTH AND CONSUMPTION OF ULVOID ALGAE BY 
STRONGYLOCENTROTUS DROEBACHIENSIS  
 
Macroalgal blooms are occurring more frequently worldwide. In particular, ulvoid algal species are creating harsh 
living conditions for several intertidal species. It is not understood why this is occurring but there are many 
hypotheses as to why ulvoid algae has taken off in the last few decades. Eutrophication is a major contender as the 
cause, which may be aided by the fact that ulvoids produce compounds that have been found to be feeding deterrents 
to certain herbivores such as the green sea urchin. In this study, feeding experiments were carried out in the field 
examining the relative palatability to sea urchins, growth rates, and chemical makeup of a few algal species with and 
without added nutrients. While nutrients were not found to play a part in increasing growth or consumption, it was 
clear that urchins prefer Ulva lactuca to Ulvaria obscura and Chondracanthus exasperatus to ulvoids in general. It 
was also found that DMSP levels were higher without nutrients and urchins preferred algal species with higher 
carbon to nitrogen ratios adding evidence to the fact that chemical defenses are present in ulvoids. This data will 
contribute to better understanding of macroalgal blooms and generates many new questions for further research.  
 
† Overstrom-Coleman, M* Moss Landing Marine Laboratories SPATIOTEMPORAL VARIABILITY OF 
PARTICULATE ORGANIC MATTER (POM) WITHIN AND EXTERNAL TO A CENTRAL CALIFORNIA 
KELP FOREST.  
 
Kelp-derived particulate organic material is an important component of kelp forest food webs. This production is 
available to the coastal ecosystem by direct grazing or to other ecosystem components via drift kelp, particulate 
organic material (POM) and dissolved organic material (DOM). Based on the high productivity and biomass of kelp 
in central California, especially the species Macrocystis pyrifera , it is likely that, within kelp forest ecosystems, 
plankton-derived POM is supplemented or enriched by kelp-derived POM, with potential impacts on the 
productivity and diversity of these systems. If background levels of POM are enriched by kelp-derived POM, one 
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hypothesis is that levels of POM are elevated inside a kelp bed and reduced external to the bed. This study in 
focused on the kelp bed in Stillwater Cove, California. The main goal of this project is to determine the 
spatiotemporal variability of kelp-derived POM within and external to a kelp bed. The first question addressed is the 
distribution of total POM (measured as particulate organic carbon, POC). Particulate organic material levels were 
consistently higher within the kelp bed and indicate that further analysis of the origin of the POM, plankton or kelp-
derived, are warranted.  
 
† Poray, A.K. 1,2*, Fonseca, M.S. 2, and A. Malhotra21-California State University, Northridge, 2-NOAA/NOS 
Beaufort Lab., Beaufort, NC FORECASTING RELATIVE WAVE EXPOSURE AS A PREDICTIVE TOOL FOR 
COASTAL SALT MARSH STRUCTURE AND DISTRIBUTION 
 
Coastal salt marshes provide several important functions relative to their location and the landscapes they buffer. 
With increasing coastal development degrading salt marshes, there is a need for predictive tools to forecast the 
effects of these actions on salt marsh resiliency and persistence. The goal of this study was to provide a preliminary 
tool for evaluating the physical setting of coastal salt marshes under natural sources of wave exposure. To do this we 
utilized a Wave Exposure Model (WEMO) forecasting a range of wave exposures for salt marsh habitat in Core 
Sound, North Carolina. WEMO is a modeling program that outputs a relative wave energy value for any point 
within a water body based on fetch length, wind speed and directional frequency and the intervening bathymetry. 
We initially stratified our study into five wave exposure categories, randomly sampling a minimum of five salt 
marsh sites within each strata. Each site was characterized by edge complexity and habitat composition along 100m 
of the marsh-subtidal habitat interface. We found with increasing wave exposure there was dramatic decline in salt 
marsh frequency. However, from recent preliminary analysis of the site data there appears to be very little 
relationship between wave energy and fine-scale (100m) marsh characteristics.  
 
† Rauer, E.R.* Marine Conservation Biology Institute SEA LION PREDATION AT BONNEVILLE DAM: THE 
BATTLE OVER FISH AND POWER ON THE COLUMBIA RIVER  
 
California and Steller sea lions arrive at Bonneville Dam on the Columbia River to feast on the spring runs of 
threatened and endangered Chinook salmon, steelhead trout, and sturgeon. Each year sea lions arrive earlier, leave 
later, and consume more fish. Sea lions are protected by the Marine Mammal Protection Act (MMPA) and represent 
a significant management challenge to those trying to restore depleted fish runs as they struggle to find legal means 
to reduce sea lion predation. A study monitoring sea lion predation at Bonneville Dam and assessing the 
effectiveness of hazing with acoustic deterrent devices and non-lethal firearms at reducing sea lion presence and 
predation at the dam was conducted. Sea lions were present nearly every day of the study and consumed 
approximately 3% of the run, primarily Chinook and steelhead, with Steller sea lions taking large sturgeon. Hazing 
was found to be effective at reducing sea lion presence near the fishway entrances, but not at reducing predation, or 
at reducing sea lion presence or predation at the dam. To reduce sea lion predation at Bonneville Dam, alternative 
approaches need to be found to minimize the impact sea lions are having on salmonid and sturgeon runs.  
 
Rollwagen-Bollens, G.*1, Gifford, S.2, Slaughter, A.3, and S. Bollens1 1School of Earth and Environmental 
Sciences, Washington State University Vancouver 2Department of Marine Science, University of Georgia 3Romberg 
Tiburon Center for Environmental Studies, San Francisco State University. PROTISTS IN A TEMPERATE 
ESTUARY: DIVERSITY, GRAZING AND CONSUMPTION BY METAZOANS 
 
To assess the role of microzooplankton in the northern San Francisco Estuary (Suisun Bay) food web, we measured 
the abundance and composition of protist plankton between January 2004 and August 2005.  In addition, we 
conducted microzooplankton grazing (dilution) experiments concurrent with mesozooplankton feeding incubations 
on the natural plankton assemblage from Suisun Bay during spring and summer of both years.  We observed that 
heterotrophic/mixotrophic protist abundance and biomass peaked in late spring each year, coinciding with 
chlorophyll maxima, and was dominated by aloricate ciliates (Strombidium, Strobilidium) in 2004 and both aloricate 
and tintinnid ciliates (Tintinnopsis, Stenosemella) in 2005.  Microzooplankton grazing rates on chlorophyll were 
highest during spring, although in April 2004 phytoplankton growth exceeded grazing (grazing:growth 0.7-0.8) 
while in April and May 2005 grazing far exceeded phytoplankton growth (grazing:growth 3-10).  Ciliates dominated 
the diets of cladocerans (Daphnia) and copepods (Limnoithona, Acartia) in spring 2004 and 2005.  Our results 
indicate that microzooplankton are the dominant grazers of phytoplankton chlorophyll and in turn the dominant prey 
for copepod/cladoceran consumers in Suisun Bay.  Moreover, the relative abundance of aloricate ciliates vs. 
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tintinnids may affect the grazing impact of microzooplankton and the feeding of mesozooplankton, thus confirming 
the need to assess both diversity and community grazing activity in studies of planktonic food webs. 
 
† Rooney, S.C.* University of Alaska Fairbanks, School of Fisheries and Ocean Sciences PATTERNS OF 
MACROINVERTEBRATE DISTRIBUTION WITHIN NEREOCYSTIS LUETKEANA HOLDFASTS  
 
Kelp holdfasts can provide an important microhabitat for a large number of cryptofanual species. Perennial holdfasts 
are a relatively stable habitat; however, annual holdfasts can be unstable due to their inherent seasonal and annual 
variability. This study examined the macroinvertebrates (>1 mm) that inhabited the annual Bull kelp (Nereocystis 
luetkeana), to determine how their community composition was affected by factors including: site, size, holdfast 
age, and holdfast structure. The specific questions that were addressed include: 1) How much variability exists in 
Nereocystis holdfast communities?, 2) Does holdfast community vary with holdfast size?, 3) Does holdfast 
community vary with holdfast age?, 4) Are holdfast cryptofauna attracted to the structure of the holdfast or the 
organic material of the haptera? SCUBA was utilized to collect first and second year Nereocystis holdfasts from 
three locations within Kachemak Bay, Alaska. The collected holdfasts were dissected and all organisms were 
identified, enumerated and damp weights were taken. The holdfasts were then weighed and the total holdfast 
displacement volume was calculated. In addition artificial substrates were deployed to measure differences in 
macroinvertebrate colonization patterns. Significant variability was observed in holdfast communities among sites. 
Holdfast volume correlated only weekly with increased organism abundance, numbers of taxa and invertebrate 
biomass. Second year holdfasts were found to contain greater average numbers of taxa and greater organism 
abundance and biomass per unit volume compared to first year holdfasts. In a manipulative experiment, there were 
no significant differences in the colonization rates or invertebrate biomass of mimic holdfasts containing natural 
verses artificial holdfast materials. This study demonstrated that although Nereocystis is an annual and typically only 
offers a temporary habitat for organisms; an array of invertebrates from many different phyla takes advantage of the 
habitat.  
 
† Schroeder, S.L.*, and R.B. Emlet Oregon Institute of Marine Biology, University of Oregon RECENT 
OBSERVATIONS ON DEVELOPMENT AND JUVENILE FORM OF THE BASKETSTAR 
GORGONOCEPHALUS EUCNEMIS  
 
Euryalid brittlestars, recogonized by their bar-like radial shields and distinct vertebral articulation, are considered to 
have separated from other living brittlestars early in ophiuroid radiation, but little is known about their development. 
Patent (1970) followed the early embryology of the basketstar, Gorgonocephalus eucnemis, discovering they 
developed directly and lacked the pluteus form found in other ophiuroids. She also postulated that the juveniles 
required a coral in order to continue development. We recently obtained eggs and juveniles of G. eucnemis and 
confirmed Patent’s results of direct development by following juveniles for 3-4 weeks. When they were ~10 days 
old, we were able to get juvenile brittlestars to attach to and remain on the ectoderm of two different soft corals 
(Discophyton and Paragorgia species). Our study was twofold: juveniles were found in the plankton near 
Charleston, OR and raised on coral colonies while adults were collected by dredge and subsequently induced to 
spawn. Fertilization was successful and the embryos were raised to 28 days, with fixations occurring at pivotal 
points to be later analyzed for skeletal development. Confirmation that the planktonic juveniles were G. eucnemis 
occurred when the developmental stages reached 14 days and were morphologically identical to those collected as 
plankton.  
 
† Schuiteman, M.A.* Oregon Institute of Marine Biology A NEW SPECIES OF MARINE ISOPOD FOUND IN 
THE BREEDING SEASON DIET OF LEACH'S STORM-PETREL, (OCEANODROMA LEUCORHOA), IN 
SOUTHERN OREGON.  
 
Leach's Storm-petrels are Procellariform seabirds that are assumed to feed past the continental shelf break. While 
studying the diet of these seabirds at their breeding colony in southern Oregon, we found that the birds were preying 
on a new species of isopod. Most of the 27 specimens were well preserved, and are in the process of being 
described. This isopod was likely first seen in Vermeer & DeVito's 1983 study of the diet of Leach's and Fork-tailed 
Storm-petrels (Oceanodroma furcata) in British Columbia, where it was tentatively identified as Cirolana 
californiensis. The specimen itself most closely resembles Metacirolana japonica, for which there are no records in 
the northeast Pacific. Differences between M. japonica and the new species include number of antennular articles, 
presence of eyes, pleotelson and degree of overlap by the 7th coxa. Cluster analysis of storm-petrel diet to detail 
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species co-occurrence shows the new species of isopod clustering at the 50% similarity level with the By-the-Wind 
Sailor (Velella velella), an obligate neuston dweller.  
 
† Smart, T.I.*, Young, C.M., and R.B. Emlet Oregon Institute of Marine Biology EMBRYOLOGY AND 
DEVELOPMENT OF OWENIA FUSIFORMIS: FORMATION OF AN UNUSUAL LARVAL FORM  
 
Owenia fusiformis is a tube-building polychaete, belonging to the family Oweniidae, within the Sabellida clade. 
Larval biologists became interested in this species a century ago because of the unusual morphology of the larval 
form, the mitraria, and the unusual metamorphosis to a juvenile worm. Mitraria larvae possess a sinuous band of 
monociliated cells whose number expands as the larvae grow. By comparison, the ciliated bands (prototrochs) of 
other polychaete larvae contain a limited number of multiciliated cells formed from specific cells (trochoblasts) 
early on in development. Several types of microscopy were used to investigate the early embryology and 
development of the unusual prototroch of O. fusiformis from Coos Bay, OR. Embryos undergo typical spiral 
cleavage patterns throughout the first 24 hours of development, with a few exceptions. Preliminary results indicate 
that the prototroch initially forms as monociliated cells that continue to proliferate throughout development. 
Embryos do not appear to possess multiciliated trochoblasts at any stage of development. This type of development 
may be convergent to that displayed during the formation of expanded velar lobes in gastropods and bivalves, in 
which accessory cells from other lineages are added to the set number of trochoblasts in the prototroch as larvae 
grow.  
 
† Spitler, M.I.*, and R.C. Carpenter Department of Biology, California State University, Northridge, CA 
INTRASPECIFIC VARIATION IN ACANTHOPHORA SPICIFERA BETWEEN REEF HABITATS IN 
KANEOHE BAY, HAWAII  
 
Differences in algal morphology resulting from nutrient availability, flow and/or herbivory have been documented in 
many reef systems. Previous studies have shown how these factors can individually or collectively result in 
intraspecific morphological differences. This study focused on the variation of the red alga Acanthophora spicifera 
in two habitats, the lagoon and the reef flat of Kaneohe Bay, Oahu, Hawaii. Morphology, growth, abundance, 
biomass, drag, survivorship and breaking strength were compared for individuals from both locations. In a 
reciprocal transplant, growth of lagoon individuals was significantly higher at the exposed site than that of reef flat 
individuals at either site. Lagoon individuals had significantly higher drag values at six of the eight flow speeds 
tested. Percent cover and biomass were significantly higher in the lagoon than on the reef flat. Lagoon individuals 
had significantly more and longer branches than reef flat individuals. These preliminary data suggest that phenotypic 
plasticity, as well as growth and survivorship, of A. spicifera is due to differences in environmental factors, such as 
nutrient availability and flow, between the reef flat and lagoon environments. The plastic morphology of marine 
algae allows for the proliferation in a broad range of habitats with varying environmental conditions.  
 
† Suskiewicz, T.S.* Moss Landing Marine Laboratories INTERSPECIFIC COMPETITION DURING THE 
RECRUITMENT PHASE OF NEREOCYSTIS LUETKEANA IN CENTRAL CALIFORNIA  
 
Recruitment of the canopy forming kelp Nereocystis luetkeana was followed throughout the spring, summer and fall 
months of 2006 at Big Creek Marine Reserve along central California. Numerous reproductive adults had survived 
winter storms and during all sampling periods. In April, a dense wave of recruits were observed within established 
control plots. These recruits experienced 100% mortality at the surveyed locations, most likely due to a series of 
storms following their recruitment. Each month a new plot was cleared of adult N. luetkeana and Pterygophora 
californica plants, and each plot was periodically surveyed. Each clearing resulted in numerous N. luetkeana 
recruits, many of which survived long enough to grow to the surface and become reproductive. Age, height and 
density measurements of the cleared P. californica plants showed the local population at Big Creek to be older, 
taller, and spaced much closer together compared to similar surveys conducted at Stillwater Cove, California. 
Interspecific competition may restrict the current N. luetkeana kelp beds in Central California by disrupting the 
recruitment stage, but which competitor that has the largest impact may change between sites.  
 
Tallman, J., and G. Forrester* Dept. of Natural Resources Science, 1 Greenhouse Rd., Kingston, RI 02881, USA.A 
BENEFICIAL SIDE-EFFECT OF AQUACULTURE:  OYSTER GROW-OUT CAGES FUNCTION AS 
ARTIFICIAL REEFS FOR TEMPERATE FISHES 
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Inshore nursery habitats are important for many coastal fish populations.  Since aquaculture facilities are often 
located in or around these inshore habitats, it is important to evaluate the effects of aquaculture facilities on nearby 
natural habitats and describe the habitat value of the aquaculture gear itself.  Oyster grow-out cages are large, high-
relief structures that are colonized by fishes normally associated with rocky reefs.  We compared the two habitats by 
performing trap surveys on 3 aquaculture sites and 5 natural reefs in 2004 and 2005.  The densities and size 
distributions of black sea bass Centropristis striata, cunner Tautogalabrus adsperus, and tautog Tautoga onitis were 
similar in both habitats, whereas scup Stenotomus chrysops were more abundant on grow-out cages than on natural 
reefs.  A mark-recapture study indicated that scup grow at higher rates on the natural habitat, but have higher 
apparent survival on aquaculture sites.  Based on these criteria, oyster grow-out cages provide habitat for reef-
associated fishes that is at least as good in quality as natural habitat. 
 
Vogt, S.V.*1, Gilbane, L. 2, Bullard, A. 1, Smith, J.R. 1, and S.N. Murray1 1 - Cal State University, Fullerton, 2 – 
Southern California Marine Institute SPATIAL AND TEMPORAL VARIATION IN DELTA-13C AND DELTA-
15N VALUES OF MACRO-ALGAE IN SOUTHERN CALIFORNIA WATERS  
 
Stable isotopes are useful tools for assessing the sources of nutrients to macro-algae and the contributions of macro-
algal-derived production to benthic consumers. Despite the increasing use of stable isotopes in analyzing the roles of 
macro-algae in coastal communities, delta-13C and delta-15N variation among and within species over space and 
time is not well understood. Herein, we report delta-13C and delta-15N values for six southern Californian seaweed 
species collected from two sites during winter and summer to examine spatial and temporal variation in these 
isotopes. As expected, mean delta-13C values were variable (-13.4 to -19.1 ‰) and could not be distinguished for 
most macro-algae, but clearly differentiated macro-algal from phytoplankton and other coastal production sources. 
Macro-algal mean delta-15N values were also variable (8.4 to 10.3 ‰) and were enriched compared to those 
reported for other temperate waters. Although the magnitude was small, five species showed statistically significant 
differences in delta-13C and four species in delta-15N between sites and/or sampling periods; enriched delta-15N 
values were detected during the winter sampling period for five species. More data are needed to improve 
understanding of spatial and temporal variation in delta-13C and delta-15N values of macrophytes in southern 
California waters.  
 
† Webber, J.D. *, and T.W. Anderson San Diego State University CAN GROWTH HISTORY INFLUENCE 
SWIMMING PERFORMANCE IN MARINE FISHES?  
 
The ‘bigger-is-better’ hypothesis predicts that the survival of marine fishes increases with increasing size.  Thus, 
pelagic larvae and post-settlement recruits should experience greater survival with higher growth rates.  However, 
investigations of this prediction have been equivocal, and there may be costs associated with rapid growth in terms 
of swimming performance, which may in turn, affect predation risk.  We measured swimming performance (U-crit) 
for recruits of four species of fishes at Santa Catalina Island during summer 2005.  Expectedly, U-crit increased with 
fish size but varied considerably among fish of a given size.  Otoliths from individuals used in swimming trials are 
being used to construct growth histories and estimate life-stage parameters (e.g., timing and size at settlement) that 
may have a relationship to swimming performance. 
 
† Wertz, L.A.*, and J.T. Harvey Moss Landing Marine Laboratories FISHES IN THE DIET OF BRANDT’S 
CORMORANTS (PHALACROCORAX PENICILLATUS) DURING THE NONBREEDING SEASON IN MOSS 
LANDING, CA  
 
Cormorants feed opportunistically; however, many of the fishes they eat rely on zooplankton as their food source. 
During years of decreased upwelling when zooplankton abundances are low, cormorants may be susceptible to 
starvation. In April and May 2005, a seabird mortality event occurred in Monterey Bay, California, coinciding with 
anomalous ocean conditions. Sixty-seven percent of the dead seabirds were emaciated Brandt’s Cormorants 
(Phalacrocorax penicillatus). From September to November 2005, I examined the diet of Brandt’s Cormorants 
roosting on the south jetty of Moss Landing Harbor using fish otoliths recovered from regurgitated pellets (n = 20). I 
compared fish species composition in the diet of Brandt’s Cormorants from September 1974 to April 1975 (Baltz 
and Morejohn 1977) with my results. Percent similarity between the two studies was 40%. Baltz and Morejohn 
(1977) reported greater percent numerical abundance of rockfishes (Sebastes sp.) and Pacific sanddab (Citharichthys 
sordidus) and lesser percent numerical abundance of northern anchovy (Engraulis mordax) and speckled sanddab 
(Citharichthys stigmaeus) compared with this study. The observed differences in prey may be a result of the 
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oceanographic anomaly in 2005 or may be an indicator of a more permanent change in the diet, warranting further 
investigation.  
 
† Wodniok, S.1*, and S.A. Krueger2 1 - Botanisches Institut, Universität zu Köln, Gyrhofstr. 15 , 50931 Köln 2 - 
California State University Northridge, 18111 Nordhoff St., Northridge, CA 91330 GENOME EVOLUTION OF 
STREPTOPHYTE GREEN ALGAE  
 
The colonization of the terrestrial habitat by streptophyte algae was one of the most important steps during evolution 
on earth. Land plants evolved from the ancestors of the extant streptophyte algae. Many typical characteristics of the 
Embryophyta were developed within this group of fresh water algae. In this project cDNA libraries of three 
streptophyte algae were prepared: Mesostigma viride (10395 ESTs (Expressed Sequence Tags), 3300 contigs) a 
flagellated unicellular algae; Klebsormidium subtile (4651 EST`s, 1554 contigs) a filamentous algae; and 
Coleochaete scutata (5039 EST`s, 2303 contigs) a highly developed streptophyte algae. For comparison with 
chlorophytes, we also have sequenced EST`s from Pyramimonas parkeae (5094 EST`s, 1580 contigs), an early 
branching chlorophyte. Currently, we are in the process of establishing a library for Chara, morphologically the 
most highly developed streptophyte alga. The obtained sequences were analysed with bioinformatics tools to address 
evolutionary questions such as the origin and evolution of protein families.  
 
† Wolf, M.*, and C. M. Young Oregon Institute of Marine Biology LIFE HISTORY AND LARVAL 
DEVELOPMENT OF A PARASITIC COPEPOD, ISMAILA BELCIKI (HO) ON A NORTHEAST PACIFIC 
NUDIBRANCH, JANOLUS FUSCUS  
 
Members of the genus Ismaila, like other Splanchnotrophid copepods, are internal parasites of opisthobranch 
molluscs, inhabiting the host’s main body cavity and/or cerata. Although the morphologies of the adult and a few 
larval stages of Ismaila species have been described, the life cycle and impact on their hosts have not been 
thoroughly studied in this genus. Along the Oregon coast, Janolus fuscus is the only nudibranch infected by Ismaila 
belciki. The accessibility and high percent of infection (62%) of this host provides an opportunity to study larval 
development in I. belciki, the mechanism and timing of infection and to begin piecing together this parasite’s life 
cycle. Infected J. fuscus can be identified by a pair of white egg masses protruding from the mantle of the 
nudibranch. Nauplii of I. belciki were collected from newly hatched egg masses. Larvae were reared through at least 
two planktotrophic naupliar stages. An examination of the cerata of live and preserved J. fuscus revealed a few 
molts of a late naupliar stage as well as later copepodid stages. The results of this study will be presented along with 
the potential impact of I. belciki on the survival and reproductive capabilities of its host, J. fuscus. 
 
Wood, S,*1 and D. Tallmon 1- Humboldt State University, Department of Biological Sciences, Arcata, CA 95521 2 
- Biology Program, University of Alaska Southeast, Juneau, AK 99801. 
david.tallmon@uas.alaska.edu A MARK & RECAPTURE STUDY INVESTIGATING NUCELLA LIMA 
RECOLONIZATION AND SURVIVAL AFTER A LOCAL EXTINCTION 

 
Nucella lima, an intertidal snail, went locally extinct in Auke Bay Marina, Alaska, due to imposex (female genitalia 
modified to the point of dysfunction) caused by Tri-bulty-tin (TBT) in antifouling paints used on boat hulls.  TBT 
contamination in the intertidal zone of the marina was found to be higher than in peripheral areas.  Antifouling 
paints have been banned, and TBT levels are now extremely low in most of Auke Bay.  However, snails have failed 
to recolonize much of their former habitat around Auke Bay Marina.  We assessed factors limiting re-colonization 
success of N. lima by monitoring movement and survival using mark–recapture. Snails were captured and then 
separated into two groups. One group was relocated to Auke Bay Marina and the other group was returned to the 
collection (control) site. A suite of Cormack-Jolly-Seber models was used to estimate parameters of survival and 
capture probability.  Microhabitat had a much greater impact on survival than release site, as survival did not differ 
between the formerly TBT-impacted marina and the control site.  The results suggest that snails could persist in 
Auke Bay Marina if immigration increases or translocations are employed.  
 
 
 
 
 



 98

Schedule worksheet 
 
 
Friday, November 10      

         

Time Room Talk 
1300                 

1315                 

1330                 

1345                 

1400                 

1415                 

1430                 

1445                 

1500   Coffee break           

1530                 

1545                 

1600                 

1615                 

1630                 

1645                 

1700                 

1715                 

1730                 

1745                 

         

                  
Notes: 
 
 
 
 
 



 99

 
Saturday, November 11      

         

Time Room Talk 
1300                 

1315                 

1330                 

1345                 

1400                 

1415                 

1430                 

1445                 

1500   Coffee break           

1530                 

1545                 

1600                 

1615                 

1630                 

1645                 

1700                 

1715                 

1730                 

1745                 

         

                  
Notes: 
 
 



 100

 
         

Sunday, November 12      

         

Time Room Talk 
1000                 

1015                 

1030                 

1045                 

1100                 

1115                 

1130                 

1145                 

1200                 
         
                  
Notes: 


