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96™ ANNUAL MEETING
NOVEMBER 5—8, 2015
IN SACRAMENTO, CALIFORNIA

Registration and Information

Welcome! The registration desk will be open Thurs 1700-2000, Fri-Sat 0730-1800, and Sun
0800-1000. Registration packets will be available at the registration table for those members
who have pre-registered. Those who have not pre-registered but wish to attend the meeting can
pay for membership and registration (with a $20 late fee) at the registration table.
Unfortunately, banquet tickets cannot be sold at the meeting because the hotel requires
final counts of attendees well in advance. The Attitude Adjustment Hour (AAH) is included in
the registration price, so you will only need to show your badge for admittance. WSN T-shirts
and other merchandise can be purchased or picked up at the WSN Student Committee table.

A patrtial list of restaurants near the DoubleTree by Hilton Hotel Sacramento can be found at the
end of the program.

Back by popular demand!

In addition to all of the traditional WSN special events (see the schedule), there will be a dance
immediately following the auction on Saturday night (starting ~11 pm)! The Student Committee
will provide music.

Thanks to Student Travel Fund Donors
We'd like to thank all of you who made donations to the Student Travel Fund when you
registered; those funds are greatly appreciated by our many student members. Thanks to all!



http://www.wsn-online.org/

SCHEDULE OF EVENTS

THURSDAY, NOVEMBER 5, 2015

1800-2100

2100-???

STUDENT WORKSHOP (Sacramento Room)
Pre-registration required
STUDENT MIXER. Casual, no-host get together (RJ’s, Doubletree Hotel)

FRIDAY, NOVEMBER 6, 2015

0820-1200

1200-1315

1315-1745

1900-2200

1900-2200

STUDENT SYMPOSIUM (Capitol Ballroom ABCD)

“CRITICAL ISSUES AND INNOVATIVE APPROACHES IN MARINE POLICY

ALONG THE NORTHEAST PACIFIC”

LUNCH

CONTRIBUTED PAPERS (Capitol Ballroom ABCD, Sacramento Room,

Garden Terrace, and Maxi’'s Room)

WSN POSTER SESSION AND EXHIBITORS (Capitol Ballroom ABCD and
Sacramento Room)

ATTITUDE ADJUSTMENT HOUR (AAH) (Capitol Ballroom ABCD)

SATURDAY, NOVEMBER 7, 2015

0815-1120

1120
1130
1135
1200-1315
1315-1730

1800-1900
1930-2130
2130-2300

PRESIDENTIAL SYMPOSIUM (Capitol Ballroom ABCD)
“‘GLOBAL CHANGE MARINE ECOLOGY”

ESTABLISHING NEW RAFE SAGARIN AWARD

AWARDING OF NATURALIST OF THE YEAR AWARD (by Andy Brooks)

WSN NATURALIST OF THE YEAR (Milton Love)

LUNCH

CONTRIBUTED PAPERS (Capitol Ballroom ABCD, Sacramento Room,
Garden Terrace, and El Camino Room)

ANNUAL BUSINESS MEETING (Sacramento Room)

PRESIDENTIAL BANQUET (California Ballroom)

WSN AUCTION (California Ballroom)

SUNDAY, NOVEMBER 8, 2015

0900-1130

1200-1250

1250-1300
1300-1400

CONTRIBUTED PAPERS (Capitol Ballroom ABCD, Sacramento Room,
Garden Terrace)

PLENARY SPEAKER (Capitol Ballroom ABCD)

Dr. Steve Gaines. “MOVING FROM DEFINING PROBLEMS TO DRIVING

ENVIRONMENTAL SOLUTIONS”

BEST STUDENT PAPER/POSTER AWARDS ANNOUNCEMENT
SOUTH OF THE BORDER LUNCH (California Ballroom)
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THURSDAY, NOVEMBER 5, 2015

STUDENT WORKSHOP and MIXER

1800-2100 STUDENT WORKSHOP SACRAMENTO ROOM
“LINKING SCIENCE AND POLICY: PRACTICAL SKILLS FOR EARLY CAREER SCIENTISTS”
Have you ever wondered where you fit into the policy process? Understanding the link between
science and policy is not taught as part of our formal education process, despite the growing
marine environmental challenges that policy makers and scientists both face. Come join us for a
workshop that provides practical ways for scientists to participate at the interface of policy and
science.
The workshop will explore the link between science and policy through a brief introduction to the
policy process and a panel session with speakers from diverse sectors. The workshop will also
provide an opportunity for participants to interact, network, and ask questions of the speakers.
PANELISTS:

Amber Mace, Deputy Direct of California Council on Science and Technology (CCST)

Letise LaFeir, California Ocean Policy Manager at Monterey Bay Aquarium

Tegan Hoffmann, Principal and Founder, Blue Earth Consultants, LLC

John Field, Groundfish Analysis Team Leader, NOAA Southwest Fisheries

Mark Carr, Long Marine Laboratory, University of California Santa Cruz

2100 -??  STUDENT MIXER at R.J.’s Lounge, Entry Level, Doubletree Hotel



FRIDAY, NOVEMBER 6, 2015

0745 Complimentary Bagels and Cream Cheese (Capitol Ballroom Lobby)

STUDENT SYMPOSIUM (0820-1200) CAPITOL BALLROOM ABCD

“CRITICAL ISSUES AND INNOVATIVE APPROACHES IN MARINE POLICY ALONG THE
NORTHEAST PACIFIC”

0820 INTRODUCTION AND ANNOUNCEMENTS (Jenn Burt, WSN Student Committee)
0830 Cat Kuhlman, Ocean Protection Council and California Natural Resources Agency
INTEGRATING SCIENCE AND POLICY AROUND OCEAN ACIDIFICATION, HYPOXIA, AND
CHANGING OCEAN CONDITIONS ON THE WEST COAST

0900 Caren Braby, Oregon Department of Fish and Wildlife

OREGON’S MARINE POLICY SEASCAPE, KEY ISSUES, AND INTEGRATION OF SCIENCE
INTO DECISION-MAKING

0930 John Bones, Nanwakolas Council of First Nations, British Columbia

INTEGRATING FIRST NATIONS CULTURE AND GOVERNANCE WITH SCIENCE AND
POLICY IN BC MARINE PLANNING

1000 BREAK

1030 Brendan Kelly, Monterey Bay Aquarium

ANSWERING THE RIGHT QUESTION: STRATEGIES FOR INFORMING POLICY WITH
SCIENCE

1100-1200 PANEL DISCUSSION

1200-1315 LUNCH

1315-1745 CONTRIBUTED TALKS

1900-2200 WSN POSTER SESSION AND EXHIBITORS (Capitol Ballroom ABCD and
Sacramento Room)

1900-2200 ATTITUDE ADJUSTMENT HOUR (AAH) (Capitol Ballroom ABCD)



FRIDAY, NOV 6  1315-1530 t eligible for Best Student Paper Award
Time | Session 1: Session 2: Session 3: Session 4:
BALLROOM A BALLROOM B BALLROOM C BALLROOM D
Evaluating MPAs | Intertidal Ecology | Community Ecology | Applied Ecology |
Chair: Liebowitz, D Chair: Gilman, SE Chair: Halpin, PM Chair: Garza, CD
1315 | Lonhart, SlI Gilman, SE Halpin, PM Garza, CD
CHARACTERIZING BIG | A TEST OF FOOD PATTERN AND SCALE DEPENDENT
SUR KELP FORESTS IN LIMITATION AT THE PROCESS IN WAVE- DRIVERS OF MPA
MONTEREY BAY UPPER VERTICAL LIMIT | DISTURBED MUSSEL PERFORMANCE: A CASE
NATIONAL MARINE OF AN INTERTIDAL BEDS STUDY OF THE SPINY
SANCTUARY BARNACLE LOBSTER (PANULIRUS
INTERRUPTUS) ON
SANTA CATALINA
ISLAND
1330 | T Rhoades, OK T Yip, HK Thompson, SA T Griffin, KJ
FEED OR FLEE: THE LINK BETWEEN THE BLOB VS. FINE SPATIAL
IMPACTS OF FISHING PISASTER GROWTH UPWELLING: RESOLUTION SPECIES
AND DIVING ON FISH AND CHRONIC IMPLICATIONS FOR THE | DISTRIBUTION MODELS:
FORAGING AND DIFFERENCES IN CALIFORNIA CURRENT TOOLS FOR MAPPING
ECOLOGICAL MUSSEL ZONATION ECOSYSTEM AND BIOMONITORING
FUNCTION ACROSS COMPLEX HABITATS
MARINE RESERVES
1345 | Prall, MW T Mutti, AM T Hollarsmith, JA t Hang, M
SURVEY OF ROCKY MUSSELS ON THE SPATIALLY COMPLEX INNOVATIVE USES OF
HABITATS INSIDE AND | MENU? INVESTIGATING | IMPACTS OF UPWELLED | LOW-COST OPEN
OUTSIDE OF PREY PREFERENCE IN WATERS INTO TOMALES | SOURCE
CALIFORNIA'S MARINE | INVASIVE EUROPEAN BAY TECHNOLOGIES FOR
PROTECTED AREAS GREEN CRABS MARINE ECOLOGICAL
USING A REMOTELY RESEARCH
OPERATED VEHICLE
1400 | Robinette, DP Roche, JS Gregory, KM Halpern, BS
CAN NEARSHORE PREY SELECTION IN SPATIAL AND RESHUFFLING OF
FORAGING SEABIRDS EASTERN PACIFIC TEMPORAL VARIATION GLOBAL MARINE
DETECT VARIABILITY IN | CANCRID CRABS: WHAT | IN CRAB COMMUNITIES BIODIVERSITY UNDER
JUVENILE FISH INFLUENCES CHOICE ACROSS AN ESTUARINE | CLIMATE CHANGE
DISTRIBUTION INSIDE WHEN YOU'RE SERVED GRADIENT
AND OUTSIDE OF A MENU OF MOLLUSKS?
MARINE RESERVES?
1415 | Aalto, EA Donovan, DA Morgan, SG White, JSS
MARINE PROTECTED IMMERSION TIME SURFZONE EFFECTS OF
AREAS LOWER AFFECTS PREDATOR- HYDRODYNAMICS AS A PROTECTION FROM
ABALONE EXTINCTION | INDUCED KEY DETERMINANT OF GRAZING ON
RISK FOLLOWING MORPHOLOGICAL MARINE COMMUNITIES FOUNDATION SPECIES
CATASTROPHIC PLASTICITY IN THE
COLLAPSE GENUS NUCELLA
1430 | t Khalil, MT T Fairbanks, DO Shanks, AL Williams, SL
ANALYZING MARINE CONSUMPTION OF RED PHYTOPLANKTON CORAL REHABILITATION
PROTECTED AREA ALDER LEAVES IN THE SUBSIDIES TO THE IN SOUTH SULAWESI,
DESIGNS FOR ROCKY INTERTIDAL ZONE | INTERTIDAL ZONE ARE INDONESIA
FISHERIES AND STRONGLY AFFECTED
BIODIVERSITY BY SURFZONE

OBJECTIVES IN THE
CENTRAL SAUDI
ARABIAN RED SEA

HYDRODYNAMICS




FRIDAY, NOV 6 1315-1530 T eligible for Best Student Paper Award

Time | Session 5: Session 6: Session 7:
SACRAMENTO ROOM GARDEN TERRACE MAXI'S ROOM
Fisheries Biology | Physiological Ecology | | Coral Communities |
Chair: Bond, T Chair: Todgham, AE Chair: Selkoe, KA

1315 |Bond, T Todgham, AE T Davis, SL
USING STEREO-BRUVS | HIGH AND DRY: MOVING | EFFECTS OF A
TO DESCRIBE AND BEYOND SIMPLE HEAT GRADIENT IN
UNDERSTAND THE FISH | SHOCKS TO HERBIVORE PRESSURE
ASSEMBLAGE OF THE UNDERSTAND THE ON THE DYNAMICS OF A
PILBARA, WESTERN THERMAL PHYSIOLOGY | CORAL REEF ALGAL
AUSTRALIA. OF AN INTERTIDAL COMMUNITY

LIMPET

1330 | t Denney, CT Rivest, EB T Kane, CN
COMPARISON OF ECO-PHYSIOLOGY OF PATTERNS AND
DENSITY AND LENGTH JUVENILE CALIFORNIA POTENTIAL
DATA COLLECTED MUSSELS: CARRY-OVER | MECHANISMS DRIVING
FROM TWO DIFFERENT EFFECTS OF LARVAL VARIATION IN
VISUAL SURVEY TOOLS: | EXPOSURE TO HERBIVOROUS REEF
THE ROV BEAGLE AND UPWELLING AND FISH ABUNDANCE FROM
THE STEREO VIDEO RELAXATION REGIMES SHALLOW TO
LANDER MESOPHOTIC DEPTHS

IN HAWAII

1345 | ¥ Dunn, RP T Hancock, JR Davis, K
PREDATOR HARVEST HOW INTERTIDAL DRIVERS OF THE RATES
DRIVES ALTERNATIVE SCULPINS COMBAT AND SPATIAL PATTERNS
STATES WHILE HYPOXIA AND OCEAN OF FORAGING IN A
HERBIVORE HARVEST ACIDIFICATION: A TERRITORIAL
MODULATES PHYSIOLOGICAL PARROTFISH
ECOLOGICAL CONUNDRUM
RESILIENCY ON ROCKY
REEFS

1400 | Steele, MA Kashef, NS T Donovan, MK
RAPID RESPONSE OF EFFECTS OF HYPOXIA & | ECOSYSTEM REGIMES
KELP BASS OCEAN ACIDIFICATION AND RESILIENCE OF
(PARALABRAX ON CRITICAL SWIMMING | HAWAIIAN CORAL
CLATHRATUS) SIZE TO SPEED AND AEROBIC REEFS
CHANGES IN FISHING SCOPE IN ROCKFISHES
REGULATIONS (SEBASTES SPP.)

1415 | Fields, RT T Coffey, DM Selkoe, KA
CHANGES IN ROSY FIRST AUTONOMOUS THE DNA OF
ROCKFISH (SEBASTES RECORDING OF IN SITU | BIODIVERSITY:
ROSACEUS) GROWTH DISSOLVED OXYGEN SEASCAPE GENETIC
AND MEAN SIZE IN FROM FREE-RANGING ANALYSIS OF A REEF
CENTRAL CALIFORNIA FISH COMMUNITY

1430 | t Duryea, JD Kram, SL Pinheiro, HT
EVALUATING EFFECTS OF CARIBBEAN
INDUCTION, RECOVERY, | INCREASED CO2 ON MESOPHOTIC CORAL
AND THE CORTISOL THE PHYSIOLOGY OF REEF FISH SURVEYS

STRESS RESPONSE OF
GOPHER ROCKFISH TO
IMMEDIATE-RELEASE
ANESTHETICS

GIANT KELP,
MACROCYSTIS
PYRIFERA

REVEAL UNEXPECTED
DIVERSITY AND HIGH
SPECIES TURNOVER




FRIDAY, NOV 6  1315-1530 t eligible for Best Student Paper Award
Time | Session 1: Session 2: Session 3: Session 4:
BALLROOM A BALLROOM B BALLROOM C BALLROOM D
Evaluating MPAs | Intertidal Ecology | Community Ecology | Applied Ecology |
Chair: Liebowitz, D Chair: Gilman, SE Chair: Halpin, PM Chair: Garza, CD
1445 | White, JW Button, C t Whalen, MA T Fejtek Smith, S.
FILLING IN THE GAPS: A | NONTROPHIC EFFECTS | SUCKING DOWN THE BEST PRACTICES FOR
NEW METHOD TO OF THE SEA HARE, FOOD WEB: SOUTHERN CALIFORNIA
DETECT SUBTLE APLYSIA CALIFORNICA, | INTERACTIVE EFFECTS | WETLAND
EFFECTS OF MARINE ON THE RHODOPHYTE, | OF WATER FLOW AND RESTORATION AND
PROTECTED AREAS ON | PLOCAMIUM SUSPENSION FEEDER MANAGEMENT IN THE
FISH SIZE CARTILAGINEUM DIVERSITY ON FACE OF CLIMATE
DISTRIBUTIONS COMMUNITY FILTRATION | ~cHANGE
RATES
1500 | Saarman, ET t Elsberry, LA T Carr, LA T Diskin, MS
FILLING THE WHITE POTENTIAL DRIVERS OF | FACTORS GETTING TO THE ROOT
ZONE THROUGH COMMUNITY ASSEMBLY | INFLUENCING OF THE PROBLEM:
INTERPOLATION: A PROCESSES ON SHALLOW SUBTIDAL BLACK MANGROVE
PRACTICAL APPROACH | CALIFORNIA ROCKY BENTHIC COMMUNITY EXPANSION INTO
TO PERSISTENT GAPS | SHORES STRUCTURE IN THE SOUTHEAST TEXAS
IN HABITAT MAPPING GALAPAGOS ISLANDS SALTMARSHES
1515 | Meyer, EL Schneider, JH Bergman, JB Kitting, CL
FROM DATA TO FILLING IN THE ROCKY NUTRIENTS INDUCE A PILOT STUDY ON
DECISION-MAKING: INTERTIDAL RESEARCH | AND HERBIVORES MACROINVERTEBRATE
DEVELOPING A REPORT | GAP IN THE PACIFIC MAINTAIN RECOLONIZATION AT
CARD THROUGH NORTHEAST STRUCTURAL THE BOTTOM OF
EXPERT JUDGMENT TO DEFENSES AGAINST DREDGED SHIP
EVALUATE PROTECTED HERBIVORY IN CHANNELS IN THE
AREAS TURBINARIA ORNATA | CALIFORNIA DELTA
1530 | BREAK BREAK BREAK BREAK
Time | Session 8: Session 9: Session 10: Session 11:
BALLROOM A BALLROOM B BALLROOM C BALLROOM D
Evaluating MPAs I Sea Star Wasting Community Ecology Il | Applied Ecology I
Disease
Chair: Liebowitz, D Chair: Gravem, SA Chair: Gagnon, P Chair: Catton, C
1600 | Botsford, LW Gravem, SA Gagnon, P Catton, C
BEST PRACTICES FOR | WHAT CAN WE LEARN MECHANISMS OF IMPACTS OF RECENT
ADAPTIVE FROM THE PISASTER DISPLACEMENT, WARMING EVENTS ON
MANAGEMENT OF DISASTER? RESPONSES | ABRASION, AND RED ABALONE (HALIOTIS
MARINE PROTECTED OF PISASTER OVERTURNING IN RUFESCENS)
AREAS POPULATIONS AND RHODOLITHS EROM REPRODUCTION AND
INTERTIDAL MUSSELS TO | sOUTHEASTERN RECRUITMENT IN
SEASTAR WASTING NEWFOUNDLAND, NORTHERN CALIFORNIA
DISEASE CANADA
1615 | Nickols, KJ T Moritsch, MM T Robinson, KM T Blando, MN
ADAPTIVE SEA STAR WASTING CRYPTOFAUNAL BROODSTOCK
MANAGEMENT OF SYNDROME AND INVERTEBRATE CONDITIONING OF THREE

MPA'S: ESTIMATING
PRE-MPA FISHING
RATES TO PROJECT
POST-MPA
POPULATION
TRAJECTORIES

INTERTIDAL COMMUNITY
RESPONSE: A NATURAL
EXPERIMENT TESTING
IMPACT OF DECLINES IN
KEYSTONE SPECIES

ASSEMBLAGES IN
CATALINA ISLAND’S
RHODOLITH BEDS

ABALONE SPECIES IN
SOUTHERN CALIFORNIA




FRIDAY, NOV 6  1315-1530 T eligible for Best Student Paper Award
Time | Session 5: Session 6: Session 7:
SACRAMENTO ROOM GARDEN TERRACE MAXI'S ROOM
Fisheries Biology | Physiological Ecology | | Coral Communities |
Chair: Bond, T Chair: Todgham, AE Chair: Selkoe, KA
1445 | T Barilotti, AA t Shukla, P t Hurley, KKC
QUANTIFYING PIER IMPACTS OF ELEVATED | AN ASSESSMENT OF
ASSOCIATION AND SITE | pCO2 AND MESOPHOTIC AND
FIDELITY OF TEMPERATURE ON SHALLOW REEF
CALIFORNIA HALIBUT MULTIPLE LIFE STAGES | BRACHYURAN CRAB
AND WHITE CROAKER OF THE GIANT KELP ASSEMBLAGES IN THE
HAWAIIAN ISLANDS
1500 | t Marshall, RC Connor, KM Scott, AR
SUITABILITY OF MODULATION OF UNCOVERING THE
SOMATIC GROWTH OF DIGESTIVE UNSEEN: IMAGING AND
ENGLISH SOLE AS AN PHYSIOLOGY IN COLLECTION
ECOSYSTEM INDICATOR | MYTILUS TECHNIQUES REVEAL
CALIFORNIANUS IN DENSE COMMUNITIES
RESPONSE TO FEEDING | OF CRYPTIC
LEVEL ACCLIMATION INVERTEBRATES ON
AND INTERTIDAL HAWAIIAN CORAL
MICROHABITAT REEFS
1515 | Gregg, JL t Fowler, A t Counsell, CWW
PHYLOGENY OF THE PROTEOMIC SPATIAL AND
ICHTHYOPHONUS RESPONSE OF TIDALLY | TEMPORAL PATTERNS
PARASITES INDICATES AND SUBTIDALLY- IN BIODIVERSITY: A
MAJORITY OF GLOBAL ENTRAINED CALIFORNIA | LOOK AT CRYPTIC
IMPACTS CAN BE MUSSELS, MYTILUS CORAL REEF
ATTRIBUTED TO A CALIFORNIANUS, TO COMMUNITIES AROUND
SINGLE, UBIQUITOUS ANOXIA STRESS OAHU, HAWAII
MARINE SPECIES
1530 | BREAK BREAK BREAK
Time | Session 12: Session 13: Session 14:
SACRAMENTO ROOM GARDEN TERRACE MAXI'S ROOM
Fisheries Biology Il Physiological Ecology Il | Coral Communities I
Chair: Marshman, BC Chair: deVries, MS Chair: Silbiger, NJ
1600 | Marshman, BC deVries, MS Silbiger, NJ
UNDER SIEGE FROM THE STRESS THE CORAL REEF
DISEASE: RANGE PHYSIOLOGY AND BALANCING ACT: A
EXTENSION OF EXOSKELETON MULTI-SCALE ANALYSIS
MIKROCYTOS MACKINI, STRUCTURE OF OF ACCRETION AND
THE AGENT OF DENMAN | INTERTIDAL MANTIS EROSION ALONG A
ISLAND DISEASE, SHRIMP UNDER OCEAN NATURAL
WITHIN CALIFORNIA ACIDIFICATION AND ENVIRONMENTAL
WARMING GRADIENT
1615 | Zuercher, R T Bahr, KD T Lewis, LS
CLIMATE INFLUENCES INTERACTIVE EFFECTS COMPARATIVE
ON PACIFIC OCEAN OF MULTIPLE EXPERIMENTS ON 8

PERCH (SEBASTES
ALUTUS) GROWTH
REVEALED BY 87-YEAR
BERING SEA
CHRONOLOGY

STRESSORS ON CORAL
BLEACHING

NEARSHORE HAWAIIAN
CORAL REEFS: SPATIAL
VARIATION IN THE
ENVIRONMENTAL
DRIVERS OF REEF
DEVELOPMENT

10



FRIDAY, NOV 6  1600-1745 t eligible for Best Student Paper Award
Time | Session 8: Session 9: Session 10: Session 11:
BALLROOM A BALLROOM B BALLROOM C BALLROOM D
Evaluating MPAs I Sea Star Wasting Community Ecology Il Applied Ecology Il
Disease
Chair: Liebowitz, D Chair: Gravem, SA Chair: Gagnon, P Chair: Catton, C
1630 | Van Diggelen, AD Tyburczy, JA T McConnico, LA T Duncan, EA
STATUS OF CHANGES IN MUSSEL DO CRYPTIC ANIMALS PREDICTING EFFECTS
CALIFORNIA'S BED METRICS AND PROVIDE AN OF ENVIRONMENTAL
REDESIGNED MARINE ABUNDANCE AND IMPORTANT NUTRIENT VARIABILITY ON
PROTECTED AREAS WASTING SYNDROME SOURCE FOR THERMAL RISK TO
NETWORK PREVALENCE IN RHODOLITHS IN BAJA BLACK ABALONE:
PISASTER IN CALIFORNIA, MEXICO? COMBINING
CALIFORNIA'S NORTH ECOMECHANICS WITH
COAST MPA REGION BEHAVIOR
1645 Robinson, JW T Filbee-Dexter, K Jeppesen, R
PANEL DISCUSSION* | USING A LONG TERM PREDICTING PATTERNS | EFFECTS OF ALGAL
MONITORING OF DRIFT ALGAL WRACK ON SALT
“NETWORK EVALUATION | EXPERIMENT TO SUBSIDY IN DEEP MARSH ECOSYSTEMS
OF CALIFORNIA MPASs: MEASURE THE SUBTIDAL
SCIENCE, POLICY, AND ECOLOGICAL IMPACTS ENVIRONMENTS
SCALES OF CHANGE” OF SEA STAR WASTING
DISEASE
1700 Wares, JP t Schmitt, TJ tWendt, CA
PANEL DISCUSSION* | INTERACTIONS CONSISTENT EUROPEAN GREEN
BETWEEN SINGLE- PREDICTORS OF SANDY | CRAB DISTRIBUTION AS
“NETWORK EVALUATION | LOCUS BEACH INVERTEBRATE AN EFFECT OF WATER
OF CALIFORNIA MPAs: OVERDOMINANCE IN DIVERSITY AND QUALITY
SCIENCE, POLICY, AND THE SEASTAR ABUNDANCE IN
SCALES OF CHANGE” PISASTER AND SOUTHERN CALIFORNIA
'SEASTAR WASTING
DISEASE'
1715 t Litt, JN t Johnson, LN t Haggerty, JM
PANEL DISCUSSION* | VERTICAL GLOBAL INFLUENCE OF BENTHIC
DISTRIBUTION OF SEA BIOGEOGRAPHY OF ORGANISMS ON
“NETWORK EVALUATION | STAR WASTING BENTHIC DEEP SEA OPPORTUNISITC
OF CALIFORNIA MPAs: DISEASE IN NORTHERN | MICROBIAL PATHOGENS OF THE
SCIENCE, POLICY, AND CALIFORNIA COMMUNITIES WATER COLUMN
SCALES OF CHANGE”
1730 Judge, JL t Demko, AM
PANEL DISCUSSION* MACROINVERTEBRATE LATITUDINAL

“NETWORK EVALUATION
OF CALIFORNIA MPAs:
SCIENCE, POLICY, AND
SCALES OF CHANGE”

COMMUNITY ASSEMBLY
ON DEEP-SEA WOOD
FALLS IN MONTEREY
BAY IS STRONGLY
INFLUENCED BY WOOD
TYPE

GRADIENTS OF
SEAWEED NUTRITIONAL
CONTENT AND
PALATABILITY TO
GENERALIST MARINE
HERBIVORES

*California MPAs, Panel Discussion: Becky Ota, Mark Carr, & Will White (moderated by Dina Liebowitz).

This panel will discuss evaluating California MPAs as a network, from scientific and State management
perspectives. It is an open conversation about current approaches and challenges for network
evaluation, and will explore questions such as: How do we align data collection occurring at multiple
spatial scales, with management decisions, also occurring at a range of scales? Are there emerging
methods or tools that can deepen our understanding of network effects and impacts?

11




FRIDAY, NOV 6  1600-1745 T eligible for Best Student Paper Award

Time | Session 12: Session 13: Session 14:
SACRAMENTO ROOM GARDEN TERRACE MAXI'S ROOM
Fisheries Biology I Physiological Ecology Il | Coral Communities Il
Chair: Marshman, BC Chair: deVries, MS Chair: Silbiger, NJ

1630 | t Won, CJ Barshis, DJ T Swanson, SA
SPATIAL VERY LOCAL RAPID EROSION OF
CHARACTERIZATION OF | ADAPTATION IN CORAL DEAD CORAL
BARRED SAND BASS THERMAL TOLERANCE STRUCTURE RESULTS
SPAWNING LIMITS: EVIDENCE FROM | IN A SINK HABITAT FOR
AGGREGATIONS USING 2.5 COUNTRIES, 2 JUVENILE CORALS
ACTIVE ACOUSTIC OCEANS, AND 2
TECHNOLOGY SPECIES

1645 | t Dedrick, AG t Hart, CH t Smolenski, JR
QUANTIFYING THE THE IMPACTS OF THE BURROWING
INTERACTIONS EDC 4-NONYLPHENOL INVERTEBRATES ARE
BETWEEN ON THE IMMUNE DIFFERENTIALLY
MANAGEMENT RESPONSE OF THE DISTRIBUTED BETWEEN
PRACTICES AND THE PACIFIC OYSTER, COLOR MORPHOTYPES
PORTFOLIO EFFECT IN CRASSOSTREA GIGAS OF THE CORAL PORITES
SALMON ASTREOIDES

1700 | t Bassett, MK t Sawyna, JM t Navarrete-Fernandez, T
LINGCOD (*OPHIODON IMMUNE FUNCTION OF TRAIT-DEPENDENT
ELONGATUS*) HABITAT ROUND STINGRAYS HABITAT MODIFICATION
ASSOCIATIONS: FROM LIVING ALONG HEAVILY | ALTERS RECRUITMENT
ROV IMAGERY TO URBANIZED BEACHES AND REFUGE CHOICE
LANDSCAPE-SCALE OF REEF FISH AND
MODELS INVERTEBRATES:

CANOPY VERSUS
SKELETON

1715 | T Jew, M t Johnson, KM t Caiger, PE
REDESCRIPTION OF INVESTIGATING THE PHENOTYPIC DIVERSITY
THE BIGEYE CHIMAERA, | EFFECTS OF 4- IN A REEF FISH ACROSS
HYDROLAGUS NONYLPHENOL ON AN EXPOSURE
MACROPHTHALMUS, DE | ENDOCRINE AND GRADIENT
BUEN, 1959, OSMOREGULATORY
(CHIMAERIFORMES: FUNCTION IN THE
CHIMAERIDAE) ARROW GOBY

CLEVELANDIA IOS
1730 | T Walovich, KA Higgins, BA T Artim, JM

A REVISION OF THE
SHORT-NOSE
CHIMAERAS (GENUS
HYDROLAGUS) FROM
SOUTHERN AFRICA:
CONSERVATION AND
MANAGEMENT
IMPLICATIONS

SCALING OF DENTITION
FOR THE CALIFORNIA
MORAY
(GYMNOTHORAX
MORDAX)

SCLERACTINIAN CORAL
DENSITY IS NEGATIVELY
ASSOCIATED WITH A
COMMON REEF FISH
PARASITE

12



SATURDAY, NOVEMBER 7, 2015

PRESIDENTIAL SYMPOSIUM (0815-1120) BALLROOM ABCD
“GLOBAL CHANGE MARINE ECOLOGY”

0815 INTRODUCTION (Gretchen Hofmann)

0825 Cascade Sorte, University of California, Irvine

BACK TO THE FUTURE: COMBINING HISTORY AND PHYSIOLOGY TO UNDERSTAND

GLOBAL CHANGE IMPACTS IN COASTAL MARINE SYSTEMS

0850 Eric Sanford, Bodega Marine Laboratory, University of California, Davis

THE NEXT GENERATION? REPOPULATION OF THE KEYSTONE PREDATOR
PISASTER OCHRACEUS DURING A WASTING DISEASE EPIDEMIC

0915 Carol Blanchette, University of California, Santa Barbara

THINKING OUTSIDE THE BOX: WORKING ACROSS DISCIPLINES TO UNDERSTAND THE

CONSEQUENCES OF RAPIDLY CHANGING OCEAN CONDITIONS

0940 Sergio Navarrete, Estacion Costera de Investigaciones Marinas, Pontificia Universidad
Catolica de Chile

DISPERSAL AND THE MAINTENANCE OF BIODIVERSITY IN MARINE META-

COMMUNITIES: FROM STRONGLY DETERMINISTIC NICHE DIFFERENTIATION TO

STOCHASTIC NEUTRAL COEXISTENCE

1005 BREAK

1030 Heather Leslie, Darling Marine Center, University of Maine
ECOLOGICAL SCIENCE INSPIRING ACTION

1055 Karina Nielsen, Romberg Tiburon Center for Environmental Studies, San Francisco
State University
ROCK, SAND, WATER: META-ECOSYSTEMS AT THE LAND-SEA INTERFACE

1120 ESTABLISHING NEW RAFE SAGARIN AWARD FOR BEST PAPER IN
OBSERVATIONAL ECOLOGY (Gretchen Hofmann)

1130 AWARDING OF NATURALIST OF THE YEAR AWARD (by Andy Brooks)
1135 WSN NATURALIST OF THE YEAR (Milton Love)

1200-1315 LUNCH

1315-1730 CONTRIBUTED TALKS

1800-1900 ANNUAL BUSINESS MEETING (Sacramento Room)

1930-2300 PRESIDENTIAL BANQUET & WSN AUCTION (California Ballroom)
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Rafe Sagarin Award for Best Paper in Observational Ecology

The Western Society of Naturalists has established the Rafe Sagarin Award to recognize
students conducting creative research that includes a strong component of observational
ecology. Rafe was a remarkably innovative thinker, and judges of student talks will seek to
recognize students who are not afraid to “think outside the box” in developing and applying
observational approaches to address important ecological and societal questions. Rafe’s own
research interests were incredibly broad and he championed the value of observational ecology
in many realms. It is therefore appropriate that students eligible for this award may be selected
from a similar breadth of research topics. Rafe spoke and wrote eloquently about the need for
rediscovering natural history, which he recognized as core to observational ecology. Therefore,
students whose work demonstrates exceptional natural history in any study system will be
strong candidates for the Sagarin Award. However, Rafe’s conception of observational ecology
also encompasses more than traditional natural history, because it embraces new technology
such as remote sensing and molecular tools like genomics. Rafe’s vision for observational
ecology also includes looking beyond academia for knowledge, for example by employing social
science methods to interview fishers and other local observers, or by seeking out long-term,
historical data sets in unconventional places. Rafe was especially fascinated by the power of
observational approaches to address questions spanning large spatial and temporal scales that
are not amenable to ecological experiments, such as questions related to biogeography and
global environmental change. Overall, WSN hopes that this award will encourage students to
continue Rafe Sagarin’s legacy by addressing important ecological questions through
observational approaches applied in novel and creative ways.

14



SATURDAY, NOV 7 1315-1530 t eligible for Best Student Paper Award
Time | Session 15: Session 16: Session 17: Session 18:
BALLROOM A BALLROOM B BALLROOM C BALLROOM D
Long-Term Monitoring | Broadening Reproduction,
for Long-Term Change | Participation Community Ecology lll Dispersal, Recuitment |
Chair: Duncan, B Chair: Sayce, K Chair: Reynolds, LK Chair: Burgess, SC
1315 | Carr, MH Meyer, R Reynolds, LK t Karatayev, VA
LONG-TERM CHALLENGES AND PLANT GENOTYPE CAN OPEN FORESTS
ECOLOGICAL STUDIES | OPPORTUNITIES FOR IDENTITY, DIVERSITY, COLLAPSE TO URCHIN
CONTRIBUTE CITIZEN SCIENCE AND MESOGRAZER BARRENS?
DISPROPORTIONATELY | MONITORING OF MPAS SPECIES DIVERSITY
TO ADVANCING THE IN CALIFORNIA: CASE INTERACTIVELY
SCIENCE AND STUDIES AND INFLUENCE DETRITAL
INFORMING POLICY RECOMMENDATIONS CYCLING IN EELGRASS
MEADOWS
1330 | Caselle, JE Huntington, BE t Abbott, IM Dudgeon, SR
RECOVERY COMPARING FISHERY- RELATIVE INFLUENCE VARIATION IN
TRAJECTORIES OF INDEPENDENT OF GENOTYPIC RECRUITMENT AND THE
KELP FOREST ANIMALS | LONGLINE AND HOOK RICHNESS AND ESTABLISHMENT OF
ARE RAPID YET AND LINE SURVEYS TO | GENETIC RELATEDNESS | ALTERNATIVE STATES
SPATIALLY VARIABLE TAILOR MONITORING ON FUNCTIONING IN A
ACROSS A NETWORK METHODS TO A LOCAL SEAGRASS COMMUNITY
OF TEMPERATE MARINE RESERVE
MARINE PROTECTED
AREAS
1345 | Pondella, DJ T Kelmartin, ID t Bayliss, SL Castorani, MCN
BASELINE COLLABORATIVE GENETIC DIVERSITY IN GIANT KELP: A MODEL
CHARACTERIZATION RESEARCH METHODS SYMBIONT RESPONSE SYSTEM FOR TESTING
OF THE SHALLOW FOR SURVEYING FISH TO INCREASED METAPOPULATION
ROCKY REEF AND COMMUNITIES NUTRIENTS THEORY
KELP FOREST ASSOCIATED WITH
ECOSYSTEMS OF THE | NEARSHORE ROCKY
SOUTHERN REEFS IN NORTHERN
CALIFORNIA BIGHT CALIFORNIA MPAS
1400 | Freiwald, J Wendt, DE Rubinoff, BG Burgess, SC
LONG-TERM MPA OVERVIEW OF A MULTI- | THE SURFGRASS' NEW | STOCHASTIC
MONITORING REVEALS | SECTOR CLOTHES: THE EFFECTS | DISPERSAL, VARIANCE
COMMUNITY COLLABORATION TO OF SMITHORA NAIADUM | IN REPRODUCTIVE
CHANGES: A NORTH SUPPORT MARINE ON EPIFAUNAL SUCCESS, AND BET-
CENTRAL CALIFORNIA | POLICY AND FISHERIES | COMMUNITIES IN HEDGING IN MARINE
COAST CASE STUDY MANAGEMENT PHYLLOSPADIX SPP. LIFE HISTORIES
BEDS
1415 | t Freedman, RM Sayce, K. t Yeager, ME Dawson, MN
TROPICALIZATION AND THE ORIGINAL EELGRASS USING NATURAL
COMMUNITY CHANGE IN | CONSERVATIONISTS: STRUCTURAL EXPERIMENTS TO
THE TRANSITION ZONE: | INTEGRATING COMPLEXITY EXPLORE CORRELATES
A FISH CASE STUDY IN FISHERMEN'S INTERACTS WITH FISH OF GENETIC
THE CHANNEL ISLANDS | KNOWLEDGE INTO BODY SIZE TO MEDIATE | DIFFERENTIATION
NATIONAL MARINE SCIENCE-BASED THE VALUE OF
SANCTUARY DECISION MAKING SEAGRASS NURSERY
HABITAT FUNCTION
1430 | t Bell, TW McClintock,WJ Rice, MM Johnson, DW

LONG-TERM MON-
ITORING OF GIANT KELP
BIOMASS DYNAMICS
EXPOSES NONLINEAR
RELATIONSHIPS WITH
ENVIRONMENTAL
DRIVERS

SEAMONITOR: A
PROPOSED SOFTWARE
SERVICE FOR
ECOLOGICAL
MONITORING DATA

EXAMINING THE

INFLUENCE OF CLIMATE
CHANGE ON SEAGRASS
ECOSYSTEM FUNCTION

THE INFLUENCE OF
PELAGIC LARVAL
DURATION ON THE
OPENNESS AND
STABILITY OF REEF
FISH POPULATIONS
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SATURDAY, NOV 7

1315-1530 Tt eligible for Best Student Paper Award

Time | Session 19: Session 20: Session 21:
SACRAMENTO ROOM GARDEN TERRACE EL CAMINO ROOM
Population Biology and | Evolutionary Biology | Behavioral Ecology |
Ecology |
Chair: Bramanti, L Chair: Eernisse, DJ Chair: Shanks, AL

1315 | Bramanti, L Eernisse, DJ Burford, BP
UNDERWATER GREEN EGGS AND BEHAVIOR AND
GORGONIAN FORESTS HULLS: DNA MIMICRY IN THE
IN THE USVI: THE SEQUENCING OF JUVENILE AND
EFFECT OF CANOPY SOUTHERN SUBADULT LIFE STAGES
STRUCTURE ON AUSTRALIAN CHITONS OF THE MESOPELAGIC
CURRENT FLOW AND AND THEIR PLANKTON- SQUID CHIROTEUTHIS
TURBULENCE COLLECTED EMBRYOS CALYX

1330 | T Nelson, HR T Laruson, AJ T Clark, BLF
ALLOMETRY AND POPULATION COURTING BEHAVIOR
INTEGRATION STRUCTURE AND OF GIANT SEA BASS,
CONSTRAIN CARIBBEAN | EVOLUTIONARY HISTORY | STEREOLEPIS GIGAS
OCTOCORALS OF THE HAWAIIAN
MORPHOLOGY COLLECTOR URCHIN,

TRIPNEUSTES GRATILLA,
AN EMERGING
BIOCONTROL AGENT

1345 | T Jeffries, SV Heras, J T Carrillo, A
SLOW VEGETATIVE ANALYSIS OF MULTIPLE LARVAL FISH LEARN TO
GROWTH INHIBITS TRANSCRIPTOMES TO FORAGE IN THE DARK
DISTURBANCE IDENTIFY ADAPTIVE
RECOVERY OF EVOLUTION IN
INTERTIDAL ROCKFISHES
MACROCYSTIS IN (SEBASTES) SUBGENUS
CENTRAL CALIFORNIA PTEROPODUS

1400 | Morton, DN T Bockrath, KD Bolton, DK
LOCAL AND REGIONAL COMPARATIVE LIGHTS, CAMERA,
SCALE SPATIAL TRANSCRIPTOMICS PREDATION
SYNCHRONY OF BETWEEN DISEASE-

AMPHIPODS IN GIANT RESISTANT AND

KELP FORESTS SUSCEPTIBLE
ACROPORA PALMATA IN
THE U.S. VIRGIN
ISLANDS

1415 | T Benes, KM T Coleman, RR T Carlson, PM
GEOGRAPHIC REGAL STRATEGIC FORAGING
VARIATION IN PHYLOGEOGRPAHY: BY A LARGE CORAL
PHENOTYPIC RANGE-WIDE SURVEY OF | REEF HERBIVORE
DIFFERENTIATION THE MARINE ANGELFISH
ACROSS THE PYGOPLITES
INTERTIDAL GRADIENT | DIACANTHUS REVEALS

EVOLUTIONARY
PARTITIONS

1430 | t Hameed, SO t Gould, AL Logan, RK
DRIVERS OF FECUNDITY | POPULATION SITE FIDELITY OF KELP
DIFFERENCES AMONG GENOMICS OF A FOREST ASSOCIATED

SHORE CRAB
POPULATIONS
SPANNING 12 DEGREES
OF LATITUDE

BIOLUMINESCENT
VERTEBRATE-MICROBE
SYMBIOSIS

GAMEFISHES ON A
LARGE IMPACT
MITIGATION ARTIFICIAL
REEF IN SOUTHERN
CALIFORNIA
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SATURDAY, NOV 7 1315-1530 t eligible for Best Student Paper Award
Time | Session 15: Session 16: Session 17: Session 18:
BALLROOM A BALLROOM B BALLROOM C BALLROOM D
Long-Term Monitoring | Broadening Reproduction,
for Long-Term Change | Participation Community Ecology lll | Dispersal, Recuitment |
Chair: Duncan, B Chair: Sayce, K Chair: Reynolds, LK Chair: Burgess, SC
1445 | Garza, CD Wicker, J Reynolds, PL Rognstad, RL
PRELIMINARY OCEANSPACES: BIOGEOGRAPHIC REPATRIATION AT THE
EVIDENCE OF THE INNOVATIVE TOOLS TO PATTERNS IN TRAILING EDGE OF
COLLAPSE OF MUSSEL | BUILD TRUST AND EELGRASS CLIMATE CHANGE: THE
BEDS (MYTILUS PROMOTE SCIENCE- COMMUNITY ROLE OF ANOMALOUS
CALIFORNIANUS) IN INFORMED DECISIONS FUNCTIONING COLD WINTERS IN
THE SOUTHERN ADULT PROVISIONING
CALIFORNIA BIGHT OF THE LARVAL POOL
1500 | Dugan, JE Young, AN t Noto, AE T Satterthwaite, EV
BIRDS AS INDICATORS EMPOWERING AND DOES INTERACTION HABITAT
OF ECOSYSTEM SUPPORTING COASTAL STRENGTH VARY CHARACTERISTICS
CONDITION ON ROCKY | NATURALISTS IN LATITUDINALLY DRIVE A RELATIONSHIP
AND SANDY SHORES BIODIVERSITY AMONG CALIFORNIA BETWEEN
DOCUMENTION SALT MARSH PLANTS? REPRODUCTION AND
TOWARD RESEARCH, RECRUITMENT:
CONSERVATION, AND IMPLICATIONS FOR
COMMUNITY BUILDING MARINE MANAGEMENT
1515 | Claisse, JT Craig, S T Beheshti, KM Henkel, SK
MPA BASELINE DATA CONNECTING CRAB FACILITATION OF | SHIFTING DOMINANCE
INTEGRATION: COMMUNITIES, SALT MARSH LOSS: OF FLATFISH RECRUITS
BIOGEOGRAPHIC BUILDING CAPACITY ABIOTIC STRESSORS ON THE OREGON INNER
PATTERNS OF AND CREATING MADE WORSE BY SHELF
COMMUNITIES ACROSS | ECOSYSTEM ECOSYSTEM
MULTIPLE MARINE RESILIENCE THROUGH ENGINEERS
ECOSYSTEMS IN MPA MONITORING IN
SOUTHERN NORTHERN CALIFORNIA
CALIFORNIA
1530 | BREAK BREAK BREAK BREAK
Time | Session 22: Session 23: Session 24: Session 25:
BALLROOM A BALLROOM B BALLROOM C BALLROOM D
Long-Term Monitoring | Ecology in California’s
for Long-Term Change | Proteced Areas Community Ecology IV | Invasion Ecology
Chair: Edmunds, PJ Chair: Meyer, E Chair: Kroeker, KJ Chair: Lord, JP
1600 | Gilbane, LA T Leary, PR Kroeker, KJ Davidson, TM
WHY LONG TERM INTERNAL TIDE POOLS OCEAN ACIDIFICATION DOES ENEMY RELEASE
ROCKY INTERTIDAL AND THEIR INFLUENCE IN A COMPLEX COASTAL | EXPLAIN THE
MONITORING MATTERS | ON THE DISTRIBUTION ZONE: EFFECTS OF DOMINANCE OF
OF HYPOXIA IN THE OVERLAPPING INVASIVE MANGROVES
KELP FOREST ENVIRONMENTAL IN HAWAII
MOSAICS ON MUSSEL
PERFORMANCE AND
INTERACTIONS
1615 | Menge BA Succow, ML T Donham, EM Lord, JP
IMPACTS OF CLIMATE GOT CRABS? EFFECTS OF OCEAN IMPACT OF
ON ROCKY INTERTIDAL | PREDATION BY REDTAIL | ACIDIFICATION AND TEMPERATURE AND
COMMUNITIES SURFPERCH ON GRAZING ON KELP COMPETITION ON
PACIFIC SAND CRABS FOREST SPECIES GLOBAL ABUNDANCE

ON NORTHERN
CALIFORNIA SANDY
BEACHES

ASSEMBLAGES

OF FOULING SPECIES
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SATURDAY, NOV 7

1315-1530 Tt eligible for Best Student Paper Award

Time | Session 19: Session 20: Session 21:
SACRAMENTO ROOM GARDEN TERRACE EL CAMINO ROOM
Population Biology and
Ecology | Evolutionary Biology | Behavioral Ecology |
Chair: Bramanti, L Chair: Eernisse, DJ Chair: Shanks, AL

1445 | t Rinehart, SA t Cornwell, BH Flynn, CM
LINKING OMNIVORE POPULATION GENETIC THE EFFECTS OF FOOD
HABITAT SELECTION TO | STRUCTURE OF THREE DISTRIBUTION ON THE
DIET-MEDIATED SPECIES OF ANEMONE HOMING BEHAVIOR OF
PREFORMANCE IN THE GENUS THE LIMPET LOTTIA

ANTHOPLEURA ALONG SCABRA
THE PACIFIC COAST OF
THE UNITED STATES

1500 | T Mitchell, CR Jacobs, DK T Brett, MN
SIZE-SPECIFIC SEA-LEVEL CYCLES CASCADING NON-
PREDATION OF THE GENERATE GLACIAL CONSUMPTIVE
GIANT SEA SCALLOP AGE REFUGIA ON EFFECTS OF A FISH
PLACOPECTEN SUBTROPICAL COASTS PREDATOR ON THE
MAGELLANICUS IN THE GRAZING BEHAVIOR OF
DAMARISCOTTA RIVER A HOST-SPECIFIC

LIMPET

1515 | f Ginther, SC Ellingson, RA tDrake, CA
THE EFFECT OF AN CLIMATE CHANGE DECORATING BEHAVIOR
INVASIVE ALGA ON THE FACILITATES RECENT IN LOXORHYNCHUS
RECRUITMENT OF A TRANS-ARCTIC AND CRISPATUS AND
POPULAR SPORT FISH TRANS-ATLANTIC CONSEQUENCES OF
AT SANTA CATALINA MIGRATION IN A POSSIBLE MUTUALISM
ISLAND, CALIFORNIA COSMOPOLITAN SEA FROM LIVING ON A

SLUG MOBILE ENVIRONMENT

1530 | BREAK BREAK BREAK
Session 26: Session 27: Session 28:
SACRAMENTO ROOM GARDERN TERRACE EL CAMINO ROOM
Population Biology and
Ecology I Evolutionary Biology I Behavioral Ecology |l
Chair: Foley MM Chair: Krug, PJ Chair: Reynolds, PL

1600 | t Schmeltzer, ER T Ewers-Saucedo, C Names, GA
MICROBIOME SHARING LONGTERM- A STUDY OF
BETWEEN REEF- MAINTENANCE OF ULTRAVIOLET-BLUE
BUILDING CORALS AND HOST-SPECIFIC COLORATION IN THE
EPIBIOTIC PHENOTYPIC COMMON WALL LIZARD
GASTROPODS IN PLASTICITY IN AN (PODARCIS MURALIS)
FRENCH POLYNESIA EPIBIOTIC BARNACLE AND ITS ROLE AS A

SIGNAL IN COMPETITION

1615 | t Sternberg, DR t Armstrong, AF T Strobel, SM
IMPACT OF PERSISTENT | | GOT IT FROM MY VISUAL RESPONSES OF
ASPERGILLOSIS MOMMA: THE ROLES OF | SEAOTTERS TO

INFECTIONS ON
CARIBBEAN SEA FAN
POPULATIONS

MATERNAL
INVESTMENT AND
HORMONAL
REGULATION IN SEA
BISCUIT LARVAL
DEVELOPMENT

CHANGES IN AMBIENT
LIGHT AND
IMPLICATIONS FOR
AMPHIBIOUS LIVING
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SATURDAY, NOV 7 1600-1730 t eligible for Best Student Paper Award
Time | Session 22: Session 23: Session 24: Session 25:
BALLROOM A BALLROOM B BALLROOM C BALLROOM D
Long-Term Monitoring Ecology in California’s
for Long-Term Change Proteced Areas Community Ecology IV Invasion Ecology
Chair: Edmunds, PJ Chair: Meyer, E Chair: Kroeker, KJ Chair: Lord, JP
1630 | fLaScala-Gruenewal DE | Shaughnessy, F t Ober, GT Marraffini, ML
LONG-TERM EFFECTS AN UNEXPECTED TROPHIC TROUBLE: HOW WELL DO
OF THERMAL PARTY: THE HOW ACIDIFICATION SETTLEMENT PLATES
VARIABILITY ON CONVULUTED AND AND EUTROPHICATION CAPTURE NON-NATIVE
INTERTIDAL REWARDING PATH OF COMBINE TO IMPACT SPECIES DIVERSITY?
COMMUNITIES ESTUARINE MPA MACROALGAL GROWTH
MONITORING ON THE AND INTERTIDAL
NORTH COAST OF GRAZING
CALIFORNIA
1645 | Edmunds, PJ Tissot, BN T Jellison, BM T Svanfeldt, K
A CRYPTIC REGIME SEA STAR WASTING SEAWATER CHEMISTRY | IS WATERSIPORA A LOW
SHIFT IN BENTHIC DISEASE IN NORTHERN ALTERS THE SENSORY RESOURCE
COMMUNITY CALIFORNIA MPAS ABILITIES OF SNAILS SPESIALIST?
STRUCTURE ON AND THEIR SEA STAR
SHALLOW REEFS IN ST. PREDATORS: IMPACTS
JOHN, US VIRGIN ON TRAIT-MEDIATED
ISLANDS INDIRECT EFFECTS
1700 | Krumhansl, K Teague, CH t Contolini, GM t Srednick, GS
GLOBAL PATTERNS OF INITIAL INSIGHTS INTO EVOLUTION IN ACID: THE INFLUENCE OF THE
KELP FOREST CHANGE NORTHERN CALIFORNIA | LOCAL ADAPTATION IN PHYSICAL STRUCTURE
OVER THE PAST HALF- FISH COMMUNITY A SHELL-DRILLING OF AN INVASIVE ALGA
CENTURY STRUCTURE FROM MPA | PREDATOR ON THE DISTRIBUTION
BASELINE SURVEYS OF FISHES
1715 | Rogers-Bennett, L t Esgro, M t Page, HN t Symons, CC
KELP FOREST DANGER ZONE: ROLE DIFFERENTIAL CLIMATE CONSTRAINS
MONITORING REVEALS OF A MILITARY MODIFICATIONS OF LAKE COMMUNITY AND

CHANGES FROM HABS,
SEA STAR DISEASE,
PURPLE URCHIN
EXPLOSIONS AND EL
NINO IN NORTHERN
CALIFORNIA

RESTRICTED AREA IN
PROTECTION OF
DEMERSAL FISH AND
INVERTEBRATE
COMMUNITIES AT SAN
CLEMENTE ISLAND

SEAWATER CARBON
CHEMISTRY BY MAJOR
CORAL REEF BENTHIC
COMMUNITIES

ECOSYSTEM
RESPONSES TO
INTRODUCED
PREDATORS
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SATURDAY, NOV 7 1600-1730

T eligible for Best Student Paper Award

Time | Session 26: Session 27: Session 28:
SACRAMENTO ROOM GARDEN TERRACE EL CAMINO ROOM
Population Biology and
Ecology I Evolutionary Biology Il Behavioral Ecology |l
Chair: Foley, MM Chair: Krug, PJ Chair: Reynolds, P

1630 | t Coblentz, KE t Cameron, H Chandler, J
A MODEL OF INDIVIDUAL | WHY DO LARGER OBSERVED BEHAVIOR
DIET SPECIALIZATION MOTHERS PRODUCE OF AN OTTER THROUGH
WITHIN GENERALIST LARGER OFFSPRING? A | ETHOGRAM STUDIES
PREDATOR TEST OF CLASSIC
POPULATIONS THEORY

1645 | t Pang, GH Krug, PJ t Clatterbuck, CA
THE EFFECTS OF WHY HERMAPHRODITES | RATS WITH WINGS?
RECOVERING SLEEP AROUND: POTENTIAL
POPULATIONS OF SEA POLYANDRY OFFSETS IMPLICATIONS OF
OTTERS (ENHYDRA COSTS OF TRAUMATIC BREEDING LOCATION
LUTRIS) ON CONSUMER | MATING AND ON FORAGING
ISOTOPIC NICHE INBREEDING IN SEA BEHAVIOR AND
WIDTHS SLUGS WITH A ORGANIC

WEAPONIZED PENIS CONTAMINANT LOAD IN
WESTERN GULLS

1700 | t Navarro, EC Marshall, DJ Schraft, HA
TROPHIC NICHE ENVIRONMENTAL SINGING
ASSESSMENT OF PREDICTABILITY AND PERFORMANCE
CONGENERIC MARINE LIFE HISTORIES | IMPROVES WITH
THORNYHEAD FISH, MORNING SINGING IN
SEBASTOLOBUS ADELAIDE’'S WARBLERS
ALASCANUS AND S.

ALTIVELIS, IN THE
SOUTHERN CALIFORNIA
BIGHT

1715 | t Gabara, SG Monro, K t Yund, SR
STABLE ISOTOPES THE BIOGEOGRAPHY OF | CRAFTING A MODEL OF
SUGGEST FERTILISATION MODE IN | THE TAMENESS

ONTOGENETIC DIETARY
NICHE BREADTH
CONSISTENCY IN THE
CALIFORNIA MORAY
GYMNOTHORAX
MORDAX

THE SEA

BEHAVIOR OF COMMON
LOONS (GAVIA IMMER)
IN NORTHERN
WISCONSIN
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SUNDAY, NOVEMBER 8, 2015

0900-1130 CONTRIBUTED PAPERS (Capitol Ballroom ABCD, Sacramento Room,
Garden Terrace)
1200-1250 PLENARY SPEAKER (Capitol Ballroom ABCD)

Steven D. Gaines, Bren School of Environmental Science and Management,
University of California Santa Barbara

‘“MOVING FROM DEFINING PROBLEMS TO DRIVING ENVIRONMENTAL SOLUTIONS”
1250-1300 BEST STUDENT PAPER/POSTER AWARDS ANNOUNCEMENT

1300-1400 SOUTH OF BORDER LUNCH (California Ballroom)

21



22



SUNDAY, NOV 8 0900-1130 t eligible for Best Student Paper Award
Time | Session 29: Session 30: Session 31: Session 32: Session 33: Session 34:
BALLROOM A BALLROOM B BALLROOM C BALLROOM D SACRAMENTO ROOM GARDEN TERRACE
) ] Science Informing o Kelp Forest Rgproducuon, .
Human Dimensions Management Ocean Acidification Communities Dlspersal, Intertidal Ecology I
Recruitment Il
Chair: Sievanen, L Chair: Knight, EP Chair: Suchanek, TH | Chair: Byrnes, JEK Chair: Aquilino, KM | Chair: Bracken, MES
0900 | Anderson, SS Knight, EP Suchanek, TH t Spyksma, AJP T Benseman, SA T Hunt, EM
ECOLOGICAL AND TRACKING OCEAN MUSSEL SHELL DIRECT AND INDIRECT | THE SECRET LIFE OF | PHOTOSYNTHETIC
SOCIOLOGICAL ACIDIFICATION AND THINNING OVER THE EFFECTS OF BABY GIANTS: THE PERFORMANCE AND
IMPACTS OF THE MAY HYPOXIA TO INFORM PAST TWO MILLENIA: A | PREDATORS ON SEA RECUITMENT OF THE | COMMUNITY STRUCTURE
2015 REFUGIO OIL DECISIONS: THE VALUE | PRODUCT OF OCEAN | URCHIN BEHAVIOUR ENDANGERED GIANT | OF MICROALGAE IN
SPILL OF AWEST COAST- ACIDIFICATION? AND MORPHOLOGY: SEA BASS RESPONSE TO
WIDE PERSPECTIVE IMPLICATIONS FOR TEMPERATURE VARIATION
KELP FOREST TROPHIC
CASCADES
0915 | Walecka, H Bickel, A T Ito, M T Burt, IM T R.-Whitefield, C Bracken, MES
MAPPING HUMAN THE DEVELOPMENT OF | EFFECTS OF CO2 SEA URCHIN PHYTODETRITUS STOICHIOMETRIC
IMPACTS ON THE AN OPERATIONAL ENRICHMENT ON TWO | ABUNDANCE AND NUTRITIONAL MISMATCH MEDIATES
CORAL REEFS OF HARMFUL ALGAL SPECIES OF PREDATOR-AVOIDANCE | CONSEQUENCES FOR | GROWTH OF ROCKY
HAWAI'I BLOOM MODEL FOR SPIRORBID BEHAVIOUR REGULATE | REPRODUCTION IN A INTERTIDAL FILTER
COASTAL CALIFORNIA | POLYCHAETES IN KELP CONSUMPTION IN | DEPOSIT-FEEDING FEEDERS
SEAGRASS BED HIGH LATITUDE SEA CUCUMBER
TEMPERATE REEFS
0930 | Hedge, LH Duncan, BE Fennie, W Jenkinson, RS Aquilino, KM T Kinsey, MJ
QUANTIFYING DEVELOPING LONG- EARLY LIFE HISTORY | EXPERIMENTAL AND PHOTOPERIOD PREDICTABLE CHANGE OF
RECREATIONAL TERM CLIMATE TRAITS INFLUENCE FIELD EVIDENCE OF INFLUENCES UNPREDICTABLE
INTENSITY IN COMPLEX | CHANGE INDICATORS THE EFFECTS OF TRAIT MEDIATED ENDANGERED WHITE | MAGNITUDE: THE
URBAN WATERWAYS FOR THE NORTH- ELEVATED CO2 ON INDIRECT ABALONE (HALIOTIS IMPORTANCE OF
CENTRAL CALIFORNIA | THE BEHAVIOR AND INTERACTIONS IN KELP | SORENSENI) STOCHASTIC THERMAL
COAST AND OCEAN PHYSIOLOGY OF FORESTS OF THE REPRODUCTIVE ENVIRONMENTS ON THE
JUVENILE SOUTHERN CONDITION AND PHYSIOLOGY OF LIMPETS
ROCKFISHES IN CA CALIFORNIA BIGHT SPAWNING SUCCESS
0945 | Schiel, DR T Dunic, JD t Buckham, SM t Low, HNN T Romero, R t Kroupa, TF
SUSTAINABLE SEAS: A | IDENTIFYING LARVAL SWIMMING HYPOXIA EFFECTS ON | SPATIAL AND THERMAL DEFENSE
NATIONAL SCIENCE ANTHROPOGENIC PERFORMANCE URCHIN-KELP GRAZING | TEMPORAL VARIATION | STRATEGY DETERMINES
CHALLENGE AND NEW | DRIVERS OF CHANGES | CHANGES IN INTERACTIONS IN ULVOID LIMPET RESPONSE TO
INITIATIVE IN SCIENCE | IN LOCAL SCALE ELEVATED CO2 DEPEND ON URCHIN PROPAGULE ACUTE TEMPERATURE
AND ECOSYSTEM- MARINE DIVERSITY CONDITIONS SPECIES AND SIZE AVAILABILITY IN SAN STRESS ON ROCKY

BASED MANAGEMENT
IN NEW ZEALAND

CLASS

FRANCISCO BAY

SHORES
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1000 | t Tydlaska, MM T Piacenza, SE t Merolla, SM T Dobkoski, KA tSan Miguel, RA t Burdi, CE
VISITOR AWARENESS FATHOMING EFFECTS OF OCEAN | DOES COMPETITION REDUCED AND WHEN MORPHOLOGICAL
OF MPAS, VISITOR BASELINES: ACIDIFICATION AND OR PROPAGULE DELAYED IDENTIFICATIONS FAIL:
ACTIVITIES AND MONITORING WATER FLOW ON AVAILABILITY SPOROPHYTE SPECIES-SPECIFIC
IMPACTS ON THE STRATEGY CALCIFICATION FOR | DETERMINE WHERE RECRUITMENT IN SELF- | PRIMERS RELIABLY
SPECIES COMPOSITION | EVALUATION TO DIFFERENT ANNUAL BULL KELP FERTILIZED CULTURES | IDENTIFY TWO LIMPET
OF ROCKY INTERTIDAL | IDENTIFY PRIORITIES MORPHOLOGIES OF | GROW IN THE SALISH | OF MACROCYSTIS SPECIES, LOTTIA SCABRA
SITES FOR SEA TURTLE CORALLINE ALGAE SEA? PYRIFERA IN AND L. CONUS
POPULATION CALIFORNIA
MONITORING
1015 | t Ordonez-Gauger, L | Kentner, VA t Swezey, DS Broughton, FJ Gatins, R t Pandori, LLM
ASSESSING VIEWING SEA STARS INTERACTIVE ZOOPLANKTON SPAWNING OF CORAL | ONTOGENETIC
FISHERMEN'S FROM THE SKY: HIGH EFFECTS OF DIVERSITY AND REEF INVERTEBRATES | VARIATION IN
PERCEPTIONS OF THE RESOLUTION AERIAL TEMPERATURE, PARASITISM IN SANTA | AND A SECOND MICROHABITATS AND
ECOLOGY AND MAPPING OF THE FOOD, AND BARBARA CHANNEL SPAWNING SEASON THERMAL CONDITIONS
MANAGEMENT OF THE ROCKY INTERTIDAL SKELETAL KELP FORESTS FOR SCLERACTINIAN OF INTERTIDAL
CALIFORNIA NORTH ZONE MINERALOGY CORALS IN THE INVERTEBRATES
COAST MARINE MEDIATE CENTRAL RED SEA
PROTECTED AREA RESPONSES TO
NETWORK OCEAN
ACIDIFICATION IN A
COLONIAL
BRYOZOAN
1030 | Lundquist, CJ Ahr, BJ t Flynn, EE T Yates, DC Tt Lenz, EA T Fales, RJ
BRIDGING THE SOCIO- SPATIAL AND OCEAN SPATIAL VARIATION REPRODUCTION IN THE | HIGH STRESS IN SO-CAL:
ECOLOGICAL DIVIDE TO | TEMPORAL BENTHIC ACIDIFICATION MAY | OF INVERTEBRATE STONY CORAL, SPECIES INTERACTIONS
ENHANCE MARINE COMMUNITY EXACERBATE THE SURVIVORSHIP IN MONTIPORA CAPITATA, | SHIFT FROM NEGATIVE
STEWARDSHIP ASSESSMENT IN THE EFFECTS OF OCEAN | CENTRAL CALIFORNIA | AFTER A MAJOR TO POSITIVE AROUND A
LA-LB HARBORS AND WARMING DURING KELP FORESTS BLEACHING EVENT IN MAJOR BIOGEOGRAPHIC
IMPLICATIONS FOR EARLY KANE'OHE BAY, HAWAI'l | BOUNDARY
FISH HABITAT DEVELOPMENT IN AN
SELECTION ANTARCTIC FISH
1045 | Doerr, AN Bowles, CM Kurman, MD Ford, TK Feehan, CJ t Hillman, JR
INSTITUTIONAL NORMS, | FUNCTION AND THE SHORT AND RESTORING GIANT FERTILIZATION THE MULTIPLE
FAILURE, AND CONFLICT | MANAGEMENT OF LONG TERM KELP FORESTS OFF LIMITATION OF DIMENSIONS OF
IN THE BAHAMIAN SPINY | DYNAMIC SEASONAL PHYSIOLOGICAL OF THE PALOS DIADEMA ANTILLARUM | CONNECTIVITY
LOBSTER FISHERY ESTUARIES: RESPONSE OF THE VERDES PENINSULA, | ON REEFS IN THE

IDENTIFYING PHYSICAL
AND BIOLOGICAL
DRIVERS OF
ECOSYSTEM FUNCTION

COLD-WATER CORAL
LOPHELIA PERTUSA
TO OCEAN
ACIDIFICATION

LOS ANGELES CA

FLORIDA KEYS
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SUNDAY, NOV 8 0900-1130 T eligible for Best Student Paper Award
1100 | Gourlie, D Foley, MM t Reidenbach, LB | t Sievers, KT T DeBrish, AM t Bible, JIM
CREATING AN PHYSICAL AND ULVA SP. GROWTH HABITAT STRUCTURE | INVESTIGATION OF OLYMPIA OYSTERS
ASSESSMENT TOOL TO | BIOLOGICAL EFFECTS | RATES IN SUB- AND KELP FOREST DEVELOPMENTAL AND | RESPOND TO INVASIVE
FACILITATE ADAPTIVE OF DAM REMOVAL ON | SATURATING LIGHT FISH POPULATIONS AT | PROTEOMIC CHANGES | PREDATORS WITH
MANAGEMENT IN THE ELWHA RIVER WERE AFFECTED BY | A SEASCAPE SCALE IN THE PURPLE SEA INDUCIBLE DEFENSES
FISHERIES ESTUARY ECOSYSTEM | AMMONIUM URCHIN DUE TO
MANAGEMENT: A ENRICHMENT, BUT EXPOSURE TO
CALIFORNIA CASE NOT OCEAN ULTRAVIOLET
STUDY ACIDIFICATION RADIATION
1115 | Sievanen, L T Steele, CLW Picard, M Byrnes, JEK T Uibel, NC T Klosinski, JA
INTEGRATING NATURAL | ECOLOGICAL IMPACTS | INVESTIGATING CHANGES IN FISH EFFECTS OF DEPOSITION AND
AND SOCIAL SCIENCES | OF MICROPLASTIC ESTUARINE COMMUNITIES DRIVEN | BISPHENOL-A AND PERSISTENCE OF KELP
TO INFORM MARINE DEBRIS IN SANDY ACIDIFICATION IN BY KELP LOSS: A STYRENE ON WRACK ALONG THE
ECOSYSTEM-BASED BEACH ECOSYSTEMS NORTHERN GLOBAL META- FERTILIZATION AND CENTRAL CALIFORNIA
MANAGEMENT CALIFORNIA AND ITS | ANALYSIS DEVELOPMENT OF COAST
IMPACT ON NATIVE STRONGYLOCENTROTUS
JUVENILE OYSTER PURPURATUS
(OSTREA LURIDA)
1130 | BREAK BREAK BREAK BREAK BREAK BREAK
1200 | PLENARY TALK: Steve Gaines. MOVING FROM DEFINING PROBLEMS TO DRIVING ENVIRONMENTAL SOLUTIONS
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ABSTRACTS

Student Symposium

Bones, J.G.”

INTEGRATING FIRST NATIONS CULTURE AND GOVERNANCE WITH SCIENCE AND POLICY IN BC MARINE
PLANNING

Nanwakolas Council of First Nations

Increasing recognition of Indigenous rights and governance in natural resource management is generating
innovative planning and policy initiatives that require new approaches and relationship building between indigenous
communities and multiple levels of government, industry, and non-governmental organizations. In British Columbia
(BC), three organizations representing eighteen First Nations governments recently co-led the preparation of
marine spatial plans with the BC government, under the Marine Planning Partnership for the North Pacific Coast
(MaPP). A central challenge in plan development was to integrate and reconcile government policy and available
scientific information with First Nations governance systems, cultural practices and traditional knowledge. This
presentation will discuss how the MaPP initiative worked to overcome this challenge to develop marine plans using
a strong co-leadership model, collaborative resolution, and blending of modern analytical tools and scientific
information with First Nations knowledge, economic concerns and cultural values. The MaPP process provides
several lessons learned that can be used to inform scientists, managers, industry, and governments who wish to
improve the integration of Indigenous communities and knowledge into planning. In BC, the real test of strength will
be success in joint implementation of plans.

Braby, C.E.*

OREGON'S MARINE POLICY SEASCAPE, KEY ISSUES, AND INTEGRATION OF SCIENCE INTO DECISION-
MAKING

Oregon Department of Fish and Wildlife

Scientific information plays an incredibly important role in marine resource management along the West Coast (and
beyond). Yet, how that information is used is not always transparent. Each jurisdiction makes decisions and takes
management action based on its own unique set of regulations and policies, and from within its own governance
structure — both of which are nuanced and are often poorly understood, even by the very subject matter experts
(e.g. scientists) who are working hard to inform decision-making and make a difference. Oregon has approached
marine policy development in its own way — the way that works for this particular geography, culture, and
governance structure. | will highlight how science has made significant contributions to the trajectory of marine
policy in Oregon, and how the state process works to better understand and sustain the incredible marine
resources in our public trust.

Kelly, B.P.*

ANSWERING THE RIGHT QUESTION: STRATEGIES FOR INFORMING POLICY WITH SCIENCE

Study of Environmental Arctic Change, International Arctic Research Center, University of Alaska Fairbanks;
Center for the Blue Economy, Middlebury Institute of International Studies

We are all familiar with the clichéd image of a tourist speaking louder to be understood by someone using a
different language. It would be helpful if we could as easily identify fallacies in communication among scientists and
policy makers. Having spent significant time on both sides of the divide, | offer the perspective that scientists think
in terms of more is always better, while policy makers often operate on the principle that less is more. Translators
can help scientists (as well as tourists) communicate, but knowing the language of policy makers proves more
effective. Scientists can learn to present their knowledge in ways that are relevant and accessible to policy makers
(although doing so is considerably harder than speaking more loudly). Even when the communication is clear
across the divide, real peril remains if neither side recognizes when the wrong question has been asked.

Kuhlman, C.E.*

SCIENCE TO POLICY: A CASE STUDY OF OCEAN ACIDIFICATION AND HYPOXIA ALONG THE WEST COAST
California Natural Resources Agency/Ocean Protection Council

Understanding and responding to the challenges presented by ocean acidification and hypoxia is a challenge for
marine science and policy. California, Oregon, Washington and British Columbia are engaged in a cutting edge
effort, experimenting with unique approaches to integrating science and policy at the regional and national scale.
This is a messy and interesting process that requires scientist to think like policy makers, and policy makers to think
like scientists.
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Presidential Symposium

Blanchette, C. A.”

THINKING OUTSIDE THE BOX, WORKING ACROSS DISCIPLINES TO UNDERSTAND THE CONSEQUENCES
OF RAPIDLY CHANGING OCEAN CONDITIONS

University of California, Santa Barbara

Ocean conditions are undergoing rapid changes, and our ability to predict the consequences of changing conditions
for organisms and ecosystems depends critically on our ability to synthesize information across temporal and
spatial scales and across traditional disciplinary boundaries. The California Current Ecosystem lies at the front line
of ocean change. The combined effects of temperature increases, sea level rise, acidification and changes in
upwelling may lead to dramatic shifts in species distributions and community structure. The Partnership for
Interdisciplinary Studies of Coastal Oceans (PISCO) has pioneered a large-scale, long-term, interdisciplinary
approach to studying this ecosystem to address fundamental science questions that are relevant to society.
Additionally, the Ocean Margin Ecosystem Group for Acidification Studies (OMEGAS) has focused the large-scale,
interdisciplinary approach on the problem of coastal ocean acidification. In this talk | will provide examples of the
power of a large-scale, interdisciplinary approach to addressing global ocean change issues in coastal marine
ecosystems.

Leslie, H.M.”

ECOLOGICAL SCIENCE INSPIRING ACTION

Darling Marine Center, University of Maine

Marine ecology has been a hotbed of theory and empirical results relevant to conservation and management long
before many eminent researchers in the field began counting seastars, snails, and sea otters. Drawing on several
examples from the Pacific coast, Heather will reflect on how marine ecologists working in the last two decades in
particular have contributed to the rapid emergence of marine conservation science and its applications. By
integrating natural and social science knowledge and approaches, conservation science has played a key role in
solving challenges facing the fisheries and aquaculture industries as well as coastal communities more broadly.
Both population-level and ecosystem-based science have and will continue to be critical to enabling us to forecast
the coupled dynamics of marine ecosystems and the people who are part of them.

Navarrete, S.A.*

DISPERSAL AND THE MAINTENANCE OF BIODIVERSITY IN MARINE META-COMMUNITIES: FROM
STRONGLY DETERMINISTIC NICHE DIFFERENTIATION TO STOCHASTIC NEUTRAL COEXISTENCE
Estacion Costera de Investigaciones Marinas, Pontificia Universidad Catolica de Chile

One of the fundamental questions in ecology has been "which are the processes that control local biodiversity i.e.
the coexistence of species within a community?". From the 60's - 80's, marine ecologists working on rocky shores
addressed this question through experimental manipulations that focused on subsets of strongly interacting
species. Their results established the paradigm of local control of species diversity, where deterministic competitive
hierarchies lead to local extinction unless prevented by predation or disturbance. Since the 90's, some of the same
pioneering marine ecologists have led the way in showing us that, despite the recurrence of the predation
hypothesis, the explanation is far from being an overriding mechanism controlling biodiversity in any marine
community. The reasons are many and some are illustrated in this presentation: 1) predation-mediated and niche-
based coexistence are possible in only a small subset of species. Dispersal-mediated coexistence at regional
scales is probably a much more general mechanism. 2) competitive hierarchies are not universal among sessile,
space-dominant species. Fairly "neutral" coexistence among competitors, passively following recruitment variation,
may be more common than previously suspected. 3) both deterministic and neutral processes often appear to
modulate local biodiversity when a large fraction of species are considered, instead of the few typically included in
experiments

Nielsen, K.J.*

ROCK, SAND, WATER: META-ECOSYSTEMS AT THE LAND-SEA INTERFACE

Romberg Tiburon Center for Environmental Studies, San Francisco State University

Our knowledge of natural systems, the influence of human activities on them and the portfolio of opportunities
available for adaptive ecosystem management have been enhanced by our growing understanding of ecosystem
connectivity. Marine communities of the coastal margin, have been extensively studied over a range of spatial
scales, ranging from tightly controlled field manipulations at a single site to comparative experiments along
environmental gradients encompassing many sites to the analysis of seascapes. This body of work has revealed
the nature and scale(s) of connectivity among populations, among the interacting species that comprise
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communities, and among ecosystems connected by the exchange of energy, materials and organisms. Ecosystems
of the land-sea interface such as rocky shores, sandy beaches and salt marshes are boundary ecosystems that link
oceanic and terrestrial ecosystems, and are often linked to adjacent ecosystems along the coast, of the same or
different type(s). Studies of these ecosystems as networks, within the context of the theory of metaecosystms, are
providing new insights about the importance of ecosystem connectivity. Sustaining the functional links of
metaecosystems will become increasingly important as we manage for coastal ecosystem resilience in face of
climate change.

Sanford, E.”

THE NEXT GENERATION? REPOPULATION OF THE KEYSTONE PREDATOR PISASTER OCHRACEUS
DURING A WASTING DISEASE EPIDEMIC

Bodega Marine Laboratory, University of California Davis

A widespread epidemic of Sea Star Wasting Disease (SSWD) along the Pacific coast of North America has
devastated populations of the keystone predator Pisaster ochraceus. Although recovery of these populations will
depend on successful recruitment of new individuals, we know surprisingly little about the natural history and
ecology of juvenile Pisaster. Since Fall 2013, we have been studying a massive settlement event of Pisaster that
occurred in the Bodega Bay region. | will present data regarding the intertidal distribution, density, diet, growth,
survival, and incidence of SSWD in juvenile Pisaster over their first two years. Our results document a remarkably
diverse juvenile diet and an important ecological role for tiny gastropod and bivalve prey. Early survival was
surprisingly high during the first 6 months, but then declined, perhaps as preferred prey were depleted and juvenile
stars became more vulnerable to bird predation. Juvenile Pisaster experienced a trend of increasing, and then
decreasing, incidence of SSWD, and this cycle was temporally delayed relative to that of adult Pisaster. After two
years, despite relatively high levels of mortality and many unanswered questions, there is reason for optimism that
juvenile Pisaster will contribute to repopulation in this region.

Sorte, C.J.B.*

BACK TO THE FUTURE: COMBINING HISTORY AND PHYSIOLOGY TO UNDERSTAND GLOBAL CHANGE
IMPACTS IN COASTAL MARINE SYSTEMS

University of California Irvine

Global change has already led to widespread alterations of species’ distributions and community composition in
coastal marine systems. Understanding the ecological processes driving these alterations is critical for anticipating
future changes under not only continuing but accelerating global change. To inform future prediction, | started by
going back in time. Using identical methods, | conducted resurveys of intertidal blue mussel (Mytilus edulis)
populations in the Gulf of Maine and shallow subtidal communities in northern California that were previously
surveyed in the 1970s. Comparisons to historical baselines indicated significant shifts in mussel abundances and
subtidal community composition over the past 35-40 years. | combined these retrospective analyses with
physiological studies to help resolve the role of climate in driving past changes and anticipate future population and
community trajectories.
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Invited Plenary Speaker

Gaines, S.D.”

MOVING FROM DEFINING PROBLEMS TO DRIVING ENVIRONMENTAL SOLUTIONS

Bren School of Environmental Science and Management, University of California Santa Barbara

Many marine ecologists over recent decades, including myself, have explored natural systems and identified
challenging environmental problems. Many are satisfied with raising the red flag and encouraging others to solve
the problem. This is often a very inefficient handoff. Ecologists are increasing getting engaged at the science policy
interface to play a more active role in finding and implementing solutions. There are many important skills (e.g.,
effective communication, patience) that are important to working successfully in this arena. | will talk about these a
bit, but focus more on my experiences where thinking about solutions drives new research needs that we otherwise
would not do. | will highlight the importance of several areas — forming interdisciplinary teams, seeking solutions
that already exist, finding solutions that meet multiple objectives, and seeking ways to scale solutions faster than
the problems grow. | will draw on examples from my own experiences with fisheries, but | will argue that these
lessons apply broadly to many other environmental challenges that need science driven solutions.
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Contributed Talks

* indicates presenting author
T indicates eligibility for Best Student Paper/Poster Award

Aalto, E.A. ¥*, Micheli, F. %, Boch, C.A. ?2, Woodson, C.B. 3, Rosetto, M. 4, De Leo, G.A. !

MARINE PROTECTED AREAS LOWER ABALONE EXTINCTION RISK FOLLOWING CATASTROPHIC
COLLAPSE

1 - Hopkins Marine Station, Stanford University, 2 - Monterey Bay Aquarium Research Institute, 3 - University of
Georgia, Athens, 4 - Politecnico di Milano

Non-harvest factors such as temperature extremes or eutrophication can cause catastrophic collapse in otherwise
sustainably managed fisheries. Recovery may be particularly difficult if stock abundance drops below critical
thresholds for successful breeding. Abalone species, for example, may experience mass mortality over a large
spatial scale from upwelling of hypoxic water and have low fertilization success at densities below 0.2 adults per
mZ2. By maintaining higher pre-collapse densities, marine protected areas (MPASs) can disperse larvae into fished
regions post-collapse and rescue populations below the Allee threshold. Using a spatially-explicit continuous-size
model with stochastic dispersal, we investigated whether the establishment of a system of MPAs speeds post-
catastrophe recovery of abundance and catch as compared to non-spatial management. We found that MPA
networks eliminated the risk of extinction following a moderate catastrophe while fisheries under traditional MSY
management often continued to decline. Although MPAs did not speed recovery or increase overall catch
compared to traditional management in non-collapse scenarios, the use of spatial management allowed the fishery
to withstand higher severity, more frequent catastrophes. Similar resilience could be achieved via post-catastrophe
harvest delays at the expense of lower or no catch for several decades. We suggest that, for broadcast spawners
experiencing Allee effects, the use of MPAs provides a buffer against mass mortality events while providing a lower
but stable post-catastrophe catch.

tAbbott, J.M. ¥*, DuBois, K. 2, Grosberg, R.K. , Williams, S.L. !, Stachowicz, J.J. !

RELATIVE INFLUENCE OF GENOTYPIC RICHNESS AND GENETIC RELATEDNESS ON FUNCTIONING IN A
SEAGRASS COMMUNITY

1 - Bodega Bay Marine Lab, University of California, Davis, 2 - Bodega Bay Marine Lab, Coastal Marine Sciences
Institute, University of California, Davis

Genetic diversity within key species can play an important role in the functioning of entire communities. However,
the extent to which different dimensions of diversity (e.g., the number of genotypes vs. the extent of genetic
differentiation among those genotypes) best predicts functioning is unknown and may yield clues into the different
mechanisms underlying diversity effects. We explicitly test the relative influence of genotypic richness and genetic
relatedness in a factorial field experiment using the seagrass species, Zostera marina (eelgrass). Final realized
genetic diversity, but not initial planted diversity of eelgrass genotypes influenced final biomass, leaf growth rate,
and invertebrate grazer richness and abundance. Eelgrass biomass in a plot increased with the genotypic richness
and decreased with the relatedness of genotypes remaining in that plot. In contrast, relatedness was positively
correlated with leaf growth rate and invertebrate grazer richness and abundance. Trait diversity of assemblages
increased with genotypic richness, likely providing a mechanism underlying the effects of genotypic richness.
Relatedness effects were more complicated, leading to higher aboveground leaf growth rates but lower
belowground biomass, potentially as a result of shifting resource allocation when competing with close kin vs.
unrelated individuals. We show that multiple dimensions of biodiversity contribute independently to eelgrass
biomass accumulation and community structuring through a number of mechanisms.

Ahr, B.J.*, Lowe, C.G., Whitcraft, C.R.

SPATIAL AND TEMPORAL BENTHIC COMMUNITY ASSESSMENT IN THE LA-LB HARBORS AND
IMPLICATIONS FOR FISH HABITAT SELECTION

California State University Long Beach

Benthic invertebrate communities are often used as indicators of ecosystem health because representative species
are sensitive to pollution and anthropogenic changes in their environment. Community metrics are often monitored
to determine whether the community is shifting temporally and spatially. As sediment contamination levels continue
to decrease in the Los Angeles and Long Beach harbors, it is expected that the benthic infauna community will shift
to less pollutant-tolerant organisms. Seldom studied is how shifts in benthic organisms are expected to affect fish
movement and habitat selection as fish should distribute themselves to match the distribution of their prey. In this
study, the benthic community was compared within regions and between years (1976, 2006, 2008, and 2013) in the
LA-LB harbors and compared to white croaker habitat selection. The benthic community composition differed
significantly with year and harbor region. While the decline in abundance of pollutant-tolerant polychaetes (historical
prey items of white croaker), suggests white croaker diet has shifted over time with the changing benthic
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community. Understanding the dynamics of the benthic infauna community can help assess the health of the
community, aid in explaining fish movement and distribution, and aid in predicting fish habitat selection.

Anderson, C.R. !, Kudela, R.M. , Bahr, F.L. 2, Chao, Y. 3, Norris, T.A. 4, Bickel, A.R. ?*

THE DEVELOPMENT OF AN OPERATIONAL HARMFUL ALGAL BLOOM MODEL FOR COASTAL CALIFORNIA
1 - University of California, Santa Cruz, 2 - Central and Northern California Ocean Observing System, 3 - University
of California, Los Angeles, 4 - The Marine Mammal Center

The neurotoxin, domoic acid (DA), produced by the diatom Pseudo-nitzschia is a significant health, ecosystem, and
economic risk along the California coast, as evidenced by health advisories and fishery closures in 2014 and 2015
due to high levels of DA in the food web. Despite the numerous research programs that interface with harmful algal
bloom (HAB) issues, there is no predictive capacity for these events. In response, researchers from the University
of California Santa Cruz, the Central and Northern California Ocean Observing System, and other partners have
been developing an operational HAB forecasting system that predicts the spatial likelihood of blooms and
dangerous levels of DA using a unique blend of numerical models, satellite ocean color imagery, and ecological
models. A feasibility demonstration of routine model predictions suggests a robust model that has captured the
dynamics of the massive bloom events of 2014 and 2015 and provided advanced warning of mammal strandings
along the central California coast. The forecasts are now running in a pre-operational capacity but will be
incorporated into NOAA’s operational HAB forecasting system. An operational HAB model has the potential to
significantly influence coastal decision-making and the state of biological monitoring on the U.S. west coast.

Anderson, S.S. *, Wormald Steele, C.L !, O'Hirok, L.S. %, Rodriguez, D.A. %, Spaur, P.A. 1, Schmitt, T.J. 1,
Tillman, C 2, Pratt, R.T. %, Newell, A.L. %, Anderson, S.S. !, Anderson, G.D. 3

ECOLOGICAL AND SOCIOLOGICAL IMPACTS OF THE MAY 2015 REFUGIO OIL SPILL

1 - California State University Channel Islands, 2 - Moorpark Community College, 3 - Oaks Christian Middle School
The Plains All American pipeline rupture on May 19, 2015 spilled an estimated 79,000 | (21,000 gal, 500 bbls) of
unrefined crude oil onto Refugio State Beach (Santa Barbara County, California) and into the Pacific Ocean. Heavy
littoral oiling affected Refugio and El Capitan State Beaches immediately. Highly variable tarring episodes
impacting beaches as far as 170 km from the break over the ensuing weeks, creating a unique arena in which to
test tarring impacts. Sandy beach ecosystems dominate the shorelines of these regions and so bore the brunt of
the impacts from this spill. Infaunal diversity dropped and heretofore unobserved conspicuous dead Emerita
analoga (sand crabs) were common in the swash zone across several beaches although an independent decline in
sandy beach infaunal diversity/abundance across the region over the past year made impact detection problematic.
Laboratory experiments confirmed the toxicity of deposited tar to developing Emertia embryos, juveniles, and
adults. The spill had immediate but mostly ephemeral effects on people: reducing summer spending at the most
heavily tarred beaches by an order of magnitude, halving the number of people who felt Santa Barbara-area
seafood was safe to eat, and bolstering support for offshore drilling bans.

Aquilino, K.M. ¥*, Ashlock, L.M. 2, Walker, B.J. 2, Kawana, S.K. 2, Boles, S.E. 4, Vines, C.A. %, Moore, J.D. ?,
Rogers-Bennett, L. 2, Neuman, M.J. 5, Cherr, G.N. !

PHOTOPERIOD INFLUENCES ENDANGERED WHITE ABALONE (HALIOTIS SORENSENI) REPRODUCTIVE
CONDITION AND SPAWNING SUCCESS

1 - Bodega Marine Laboratory, University of California, Davis, 2 - Bodega Marine Laboratory, University of
California, Davis; California Department of Fish and Wildlife, 3 - California Department of Fish and Wildlife, 4 -
Bodega Marine Laboratory, University of California, Davis; Department of Environmental Toxicology, University of
California, Davis, 5 - NOAA, NMFS West Coast Region

Without significant intervention by captive breeding and outplanting efforts, endangered white abalone (Haliotis
sorenseni) are likely to rapidly reach extinction. Captive breeding success has surged over the past four years;
however, production remains limited by poor reproductive condition of broodstock. White abalone tend to reproduce
once yearly during the late winter through early spring, and it is likely that one or more environmental cues exist to
trigger gametogenesis. We investigated the effects of photoperiod on white abalone growth, reproductive condition,
and spawning success. White abalone were held under both natural and accelerated (2x) photoperiod conditions.
We assessed and attempted to spawn animals out of season, in late summer 2015, when abalone in the
accelerated photoperiod treatment were experiencing early springtime (spawning season) photoperiods. Abalone
held in the accelerated photoperiod treatment had higher gonad indices and produced more gametes than those in
the natural photoperiod conditions. Photoperiod manipulation could allow greater control over captive abalone
breeding and potentially allow white abalone to become reproductive more than once annually, further increasing
production.
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tArmstrong, A.F.*, Grosberg, R.K.

| GOT IT FROM MY MOMMA: THE ROLES OF MATERNAL INVESTMENT AND HORMONAL REGULATION IN
SEA BISCUIT LARVAL DEVELOPMENT

The University of California, Davis

Non-feeding larvae have evolved multiple times, sometimes quite rapidly, from presumably feeding ancestors in
nearly every major clade of metazoans. Despite the ubiquity of these transitions, and their profound ecological and
evolutionary consequences, we still have a limited understanding of the genetic changes that underlie such
developmental shifts. To determine how larval developmental mode is inherited, we hybridized the two sea biscuit
species, Clypeaster rosaceus and C. subdepressus. These species possess different larval types: C. rosaceus
larvae do not need to feed to develop, whereas C. subdepressus larvae are obligately planktotrophic. By
characterizing development of hybrid offspring in fed and starved conditions, we determined the developmental
mode of each interspecific cross. The offspring from each hybrid cross all developed like their maternal species.
However, because echinoid larvae obtain both energy and hormones essential for metamorphosis from their algal
food, we also set up an additional starved treatment where we added the thyroid hormone, thyroxine. Every larval
cross was able to metamorphose without food in the presence of thyroxine. These results provide strong evidence
that the evolution of non-feeding larval development is not solely due to changes in egg energy content, but also
must involve changes in hormonal regulation and synthesis.

tArtim, J.M. ¥*, Sikkel, P.C. ?

SCLERACTINIAN CORAL DENSITY IS NEGATIVELY ASSOCIATED WITH A COMMON REEF FISH PARASITE
1 - Arkansas State University, Program in Environmental Science, 2 - Arkansas State University, Department of
Biological Sciences and Program in Environmental Science

Caribbean coral reefs have suffered extensive losses of live scleractinian coral cover. Reductions of coral cover are
associated with decreasing fish diversity and abundance but the effects on smaller reef organisms is less-well
studied. Gnathia marleyi is a small host-generalist fish parasite found on shallow reefs throughout the Eastern
Caribbean. Gnathiids are susceptible to predation by live stony coral but the ecological effects of this predation are
unknown. If predation by live coral polyps is a significant limiting factor for gnathiid populations, gnathiid
micropredation could have a disproportionately large effect on fish populations where live coral cover has been lost.
We surveyed gnathiid density and assessed fish abundance and live coral cover at three reef sites in the Virgin
Islands. Daytime fish abundance in each quadrant of each site and live coral cover estimates at each sample point
were negatively correlated with gnathiid abundance. We conclude that live coral cover may be a limiting factor in
gnathiid density and that increased gnathiid density and decreased fish abundance in low-coral-cover habitat
increases the negative effects of micropredation on individual fish in this habitat.

tBahr, K.D. ¥*, Baghdasarian, G. 2

INTERACTIVE EFFECTS OF MULTIPLE STRESSORS ON CORAL BLEACHING

1 - Hawai'i Institute of Marine Biology, 2 - Santa Monica College

Most coral reef ecosystems are experiencing extensive stress and mortality as a result of local and global
stressors. The occurrence and severity of mass coral bleaching as a result of increases in sea surface
temperatures has increased dramatically over the last two decades. During the recent major bleaching event in
Kane'ohe Bay, Hawai'i, sensitivity to bleaching varied between individual corals and among taxon across depths.
These observations fueled our experiment to test the direct and interactive effects of multiple stressors (i.e.,
temperature, irradiance, and pCOz2) on the physiological responses of dominant Hawaiian corals. Corals were
exposed to a factorial design of eight experimental treatments including two CO: levels (400 patm and 900 patm)
and two temperatures (27°C and 29°C) under two irradiance levels representing attenuated light at 1m and 6m
depth. Physiological and genotypic differences in the holobiont may explain the variations in bleaching
susceptibility. Results revealed climate change implications are not uniform within species and a few individuals
were not affected by worst case scenario conditions; therefore, some corals may be able to ameliorate climate
change impacts on essential physiological processes.

tBarilotti, A.A.*, Lowe, C.G.

QUANTIFYING PIER ASSOCIATION AND SITE FIDELITY OF CALIFORNIA HALIBUT AND WHITE CROAKER
California State University Long Beach

California halibut and white croaker are important food fishes commonly taken by fishers from coastal fishing piers
in southern California. Unfortunately, both are known to contain highly variable amounts of DDT and PCBs in their
tissues through bioaccumulation, resulting in human health hazard warnings throughout the Los Angles area. To
document residency, and attraction to and association with fishing piers, we monitored the movements of 42
California halibut and 198 white croaker using passive acoustic telemetry within the LA/LB Harbor over 1.5 years.
Average residency times for fish detected within 300 m of the pier was approximately 90.5 + 104.8 days for
California halibut and 31. 9 + 25.7 days for white croaker. Only 18% of white croaker and 6% California halibut
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tagged from other region of the harbor (> 1 km away) were detected migrating to the pier, and majority of these
individuals spent < 10 min within 300 m of the pier. When in detection range of the pier, 14% of California halibut
and 0.35% of white croaker positions were within casting range (approximately 30 m) of the pier. Though both
species are frequently caught near fishing piers, California halibut show the greatest potential affinity for pier
habitat.

Barshis, D.J. **, Jones, D.D. !, Rosen, P. ?

VERY LOCAL ADAPTATION IN CORAL THERMAL TOLERANCE LIMITS: EVIDENCE FROM 2.5 COUNTRIES, 2
OCEANS, AND 2 SPECIES

1 - Old Dominion University, Department of Biological Sciences, 2 - Nyack High School

It is well known that the same species of coral from different latitudes can differ in bleaching thresholds by as much
as a few degrees. This phenomenon has historically been attributed to evolutionary tuning of coral thermal limits to
the conditions of their local environment (i.e. local adaptation). A growing body of evidence finds that corals from
different micro-habitats within the same reef-system (500m to 5km apart) can differ in bleaching tolerances as
much as corals from reefs separated by 100s - 1000s of kilometers. Here, we compare the response of corals to
experimental heat stress from three study sites: shallow back-reef pools in American Samoa, a nearshore and
offshore patch reef in the Florida Keys, and a back- and fore-reef in Belize. In all three cases, corals from micro-
habitats with the highest daily variability in temperature showed the greatest resistance to bleaching compared to
conspecifics from neighboring sites with more stable temperatures. Bleaching differences were consistent despite
substantial common garden acclimation (30, 36, and 240 days for Belizean, Samoan, and Floridian corals
respectively), and similar symbiont types. These results suggest that thermal variability plays an important role in
shaping coral bleaching thresholds, and that local adaptation could be as common at within-reef scales as it is
thought to be across latitudinal gradients in ocean temperatures.

tBassett, M.K.*, Lindholm, J.

LINGCOD (OPHIODON ELONGATUS) HABITAT ASSOCIATIONS: FROM ROV IMAGERY TO LANDSCAPE-
SCALE MODELS

Institute for Applied Marine Ecology, CSU Monterey Bay

Understanding the spatial distribution of marine species and the scales of the processes driving those distributions
continues to be limited, but is increasingly critical with the implementation of marine spatial planning. Lingcod
(Ophiodon elongatus) are exploited both commercially and recreationally, and as such are managed spatially
across the entirety of their range. This study represents an in situ investigation of habitat utilization by Lingcod at
the southern end of this range (Point Arena to Morro Bay, California). We used ROV-derived underwater video,
coupled with high-resolution bathymetry data, and Generalized Linear Models to investigate: a) the spatial scales at
which Lingcod of different size classes associated with seafloor habitats, and b) the extent to which any ontogenetic
patterns varied significantly across those habitats. We extrapolated habitat associations beyond the sampled areas
to broader areas of the coast. The results of this study clearly depicted an ontogenetic shift in Lingcod habitat
utilization. Lingcod shifted from primarily low relief, soft sediments as young to mixed substrates at intermediate
ages and ultimately to primarily harder substrates as adults. This is important in the context of on-going marine
spatial planning where information on the habitat associations of targeted species can allow for more refined
management.

tBayliss, S.L. 1%, terHorst, C.P. 1, Coffroth, M.A. 2

GENETIC DIVERSITY IN SYMBIONT RESPONSE TO INCREASED NUTRIENTS

1 - California State University, Northridge, 2 - State University of New York at Buffalo

Increased species diversity typically results in high ecosystem function and stability. Recent evidence suggests that
within-species diversity (e.g. genetic diversity) can play a similar role. The aims of our experiments were to
determine (1) whether genotypes of Symbiodinium differ in response to nutrient environments and (2) whether
increased genetic diversity affects these responses. Because we expect individual genotypes to differ in these
traits, we also expect to find effects of diversity attributable to complementarity, facilitation or sampling effects. We
examined nitrogen absorbance, chlorophyll content, photosynthesis (quantum yield and variable fluorescence), cell
size and population growth rates for monocultures and mixed cultures (2, 4, or 6 genotypes) of Symbiodinium
grown in N:P ratios of 5:1, 15:1 and 30:1. Results show that genotypes differ in quantum yield, variable
fluorescence, nitrogen use efficiency and chlorophyll content, regardless of nutrient environment. Nutrient
environment did affect nitrogen use efficiency, variable fluorescence and chlorophyll content. We also found that
high diversity cultures were less productive. Our study shows that genotypes of Symbiodinium are functionally
diverse. With this, we may begin to understand how the presence of specific symbionts, or a symbiont community,
may make a host more or less capable of coping with global change.
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tBeheshti, K.M. ¥*, Hughes, B.B. 1, Silliman, B.R. 2, Angelini, C 3

CRAB FACILITATION OF SALT MARSH LOSS: ABIOTIC STRESSORS MADE WORSE BY ECOSYSTEM
ENGINEERS

1 - University of California, Santa Cruz, 2 - Duke University, 3 - University of Florida

Over a meter of sea level rise is projected to occur along the west coast in the upcoming century, compromising
salt marsh sustainability. Drowning salt marshes with low rates of sediment accretion are at particularly high risk of
loosing important ecosystem services, such as carbon sequestration. To explore both biotic and abiotic forces
contributing to salt marsh loss in such a system, we conducted a long term study that focused on how species
interactions of perennial halophytic shrub, Sarcocornia pacifica and native grapsid crab species, Pachygrapsus
crassipes, influences marsh dieback and erosion in west coast estuary, Elkhorn Slough. The results of the 2+ year
long press caging experiment showed that P. crassipes may be facilitating salt marsh loss through herbivory of S.
pacifica (we conducted crab feeding trials that confirmed P. crassipes' dietary preference for root material and new
shoots) and burrowing (avg. 30.64 burrows/m2) leading to a decrease in above- and below-ground biomass, thus
weakening the sediment matrix and indirectly encouraging erosion in an already drowning marsh. Our study is
evidence of strong top-down pressure exerted by P. crassipes onto their salt marsh habitat, an effect we believe to
be mediated by density dependence.

tBell, T.W. I*, Cavanaugh, K.C. 2, Reed, D.C. !, Siegel, D.A. !

LONG-TERM MONITORING OF GIANT KELP BIOMASS DYNAMICS EXPOSES NONLINEAR RELATIONSHIPS
WITH ENVIRONMENTAL DRIVERS

1 - University of California, Santa Barbara, 2 - University of California, Los Angeles

Giant kelp forests are important, dynamic systems that are susceptible to changing environmental conditions.
Determining the relative strengths and nonlinear effects of these environmental stressors is vital to understanding
potential changes in the future. As part of the Santa Barbara Coastal Long-Term Ecological Research Project, we
have used a novel long-term, large-scale (25 years, 1500 km coastline) dataset of giant kelp canopy biomass to
determine the most important environmental drivers. We then fit generalized additive and linear models to
determine the nonlinear effect and relative importance of each potential driver. We found that maximum significant
wave height, mean nitrate, and the state of the North Pacific Gyre Oscillation were the most important predictors,
and that the nonlinear effect shapes of these drivers as well as previous kelp occupancy, harvest effort and sea
urchin density helped explain spatial differences in relative effect size. These results led to a site-specific model
whose modeled hindcast matches up well with observations at many sites and may be able to identify
spatiotemporal patterns of unknown drivers or forecast canopy biomass patterns under future climate scenarios.
This study underscores the usefulness of long-term, large-scale monitoring efforts to reconcile short-term, local-
scale conclusions to better inform management decisions.

tBenes, K.M.*, Bracken, M.E.S.

GEOGRAPHIC VARIATION IN PHENOTYPIC DIFFERENTIATION ACROSS THE INTERTIDAL GRADIENT

UC Irvine

Temperate rocky shores are characterized by steep environmental gradients that can drive local adaptation if there
is strong selection and/or barriers to dispersal across the gradient. However, rocky shores are nested within larger,
latitudinal environmental gradients that could mediate local-scale processes resulting in geographic variation in
local adaptation to different tide heights. We used Fucus vesiculosus to test our hypothesis that phenotypic
differentiation across tide heights would vary among geographic regions. Reciprocal transplants between the upper
and lower edges of Fucus' intertidal distribution were conducted at sites spanning ~500-km of the Gulf of Maine
(GOM) coastline. Changes in biomass revealed phenotypic differentiation across tide heights (i.e., local adaptation)
in the northeast, but not elsewhere in the GOM. However, nitrogen assimilation (changes in tissue nitrogen) did not
necessarily respond to transplantation in the same way as growth, suggesting further geographic variation in
resource allocation. Greater tidal amplitude increases vertical distance between individuals across the intertidal
gradient in the northeastern GOM. Thus, barriers to dispersal in some regions may drive geographic variation in
phenotypic differentiation in this species. Regional differences in processes that maintain intraspecific variation
within a population have potential ecological and evolutionary consequences.

tBenseman, S.A.*, Allen, L.G.

THE SECRET LIFE OF BABY GIANTS: THE RECUITMENT OF THE ENDANGERED GIANT SEA BASS
California State University, Northridge

In its adult form, the giant sea bass (GSB) (Stereolepis gigas), is the largest near-shore teleost off the California
coast, and has been a popular recreational fishery since the late 1800's, and commercially since the early 1900's.
Very few studies have been conducted on S. gigas, due to the historically low populations in the last 80 years, and
none that have provided detailed description of the natural life history at this early age. Therefore, this study intends
to 1) determine populations, distribution, and ecology for the young-of-the-year of S. gigas in the wild, 2) estimate
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their growth rates, based upon both site aggregations, and otolith age analysis, and 3) determine and predict
pelagic larval duration and the temporal scale of their spawning period. We have detected noticeable non-random
patterns of distribution along the southern California coast, and the specific microhabitats that yield the highest
abundances during recruitment periods. Specifically, during summer-fall months in calm shallow sandy beach
waters adjacent to underwater canyons. This study will finally solve the mystery of YOY recruitment and settlement,
complete the missing piece of their life history, yield valuable information on early life history and behavior, and
assist assessment of current fishing regulations and allowances.

Bergman, J.B. *, Dang, B.N. 2, Tabatabaee, M. 2, McGowan, M.M. ?, Fong, C.R. 3, Bittick, S.J. 2, Fong, P. ?
NUTRIENTS INDUCE AND HERBIVORES MAINTAIN STRUCTURAL DEFENSES AGAINST HERBIVORY IN
TURBINARIA ORNATA

1 - California State University, Northridge, 2 - University of California, Los Angeles, 3 - University of California,
Santa Barbara

Global losses of coral, frequently driven by anthropogenic disturbances, can result in phase shifts to dominance by
macroalgae. We hypothesized that two human impacts, nutrient enrichment and overfishing, would increase the
production of physical defenses in Turbinaria ornata, a macroalga undergoing range expansion across the South
Pacific. Using a field survey, a mesocosm experiment, and two field experiments, we examined growth and thallus
toughness, a physical defense against herbivores. Survey results showed a weak but significant negative
relationship between fish abundance and thallus toughness, mainly driven by greater thallus toughness observed in
sites more likely to be nutrient-rich. A mesocosm experiment confirmed a positive relationship between nutrient
supply and thallus toughness, with no significant effect on thallus height. Reduction of natural fish herbivory through
caging in ambient nutrient conditions reduced thallus toughness, while caged thalli subjected to simulated herbivory
maintained thallus toughness at a cost to growth height. Overall, thallus toughness declined and growth increased
in response to the removal of fish herbivory pressure, while thallus toughness alone was enhanced by nutrient
enrichment. Our study suggests that the physical defense and growth responses of T. ornata to increased nutrients
and decreased herbivory may have facilitated this macroalga's expansion.

tBible, J.M. '*, Griffith, K.R. 2, Sanford, E. !

OLYMPIA OYSTERS RESPOND TO INVASIVE PREDATORS WITH INDUCIBLE DEFENSES

1 - Bodega Marine Laboratory, University of California Davis, 2 - Bodega Marine Laboratory, San Diego State
University

Although inducible prey defenses are common in marine organisms, we know little about whether these responses
can evolve rapidly in response to introduced predators. We examined whether Olympia oysters (Ostrea lurida)
display inducible defenses in the presence of an invasive predator, the Atlantic oyster drill (Urosalpinx cinerea), and
whether these responses vary among oyster populations that have experienced different levels of predation
pressure. We spawned oysters from six populations distributed among three estuaries in northern California and
raised their offspring through two generations under common laboratory conditions. We then exposed second-
generation oysters to one of three cue treatments: control seawater, drills eating barnacles, or drills eating oysters.
Oysters from all populations grew smaller shells when exposed to drill cues, and grew thicker shells when those
drills were eating oysters. Oysters exposed to drills eating other oysters were subsequently less likely to be preyed
upon. Oysters from the estuary with the highest drill pressure grew the smallest shells. Our results demonstrate that
populations have evolved differences in the strength of their response to drilling predators. We are currently
investigating whether these divergent responses reflect rapid evolution to a novel predator, or a history of exposure
to varying levels of native predators.

Black, B.A. 1, Zuercher, R. 2, Hamilton, V.S. 3, Underwood, C.A. 4, Gentry, C. %, Savage, K. !, Donahue, R. ¢,
Wils, T. 7, Hall, W. 1, Matta, M.E. &, Helser, T.A. 8

CLIMATE INFLUENCES ON PACIFIC OCEAN PERCH (SEBASTES ALUTUS) GROWTH REVEALED BY 87-
YEAR BERING SEA CHRONOLOGY

1 - University of Texas at Austin, 2 - University of California Santa Cruz, 3 - University of Tasmania, 4 - University of
Wisconsin, 5 - Austin Peay State University, 6 - Indiana State University, 7 - Rotterdam University, 8 - NOAA
Alaska Fisheries Science Center

Long time series of environmental conditions and biological responses in the marine environment are essential for
climate reconstruction and for investigating the effects of environmental variability on species. Such datasets are
often lacking due to the substantial time and financial inputs required for data collection. Dendrochronology (tree-
ring science) techniques applied to annual otolith increments of Pacific Ocean Perch (Sebastes alutus) collected
from the Bering Sea were used to produce multi-decadal chronologies (1920-2007) of growth and luminance (a
measure of the optical density of increments), the longest biological time series established for the region to date.
Correlations between growth chronologies and sea surface temperature, sea ice cover and the Multivariate El Nino
Southern Oscillation Index (MEI) are consistent with the effects of warmer temperatures on regional productivity,
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and highlight the profound impact that the 1976/1977 regime shift had on fish growth. Luminance chronologies also
closely track the Pacific Decadal Oscillation providing an additional metric to validate crossdating, and may be
useful for investigating the effects of environmental variability on diet and behavior. Establishing historical ranges of
variability is crucial for informing ecosystem-based management strategies and gives further insight into climate-
driven influences on biological productivity in the marine environment.

tBlando, M.N.*, Edwards, M.S.

BROODSTOCK CONDITIONING OF THREE ABALONE SPECIES IN SOUTHERN CALIFORNIA

San Diego State University

Wild abalone populations of California have experienced serious declines due to overfishing, withering syndrome,
and various other anthropogenic stressors. Conservation biologists have consequently turned to wild captive and/or
laboratory adult abalone broodstock conditioning to investigate key factors of hatchery grow-out and outplant
methods in order to increase wild populations. Our research provides a recommendation for which of the three
abalone (black abalone (Haliotis cracherodii), red abalone (Haliotis rufescens), or green abalone (Haliotis fulgens))
demonstrated to be the ideal candidate to rear under aquaculture settings in southern CA. We investigated how
various macroalgal diets and/or temperature affects the feed conversion efficiency and growth in adult black, red,
and green abalone from 2013 to 2015. From our findings, we determined green abalone as the best candidate for
grow-out due to the increased growth of broodstock adults under local temperatures and reduced logistical
limitations. In 2015 we investigated how diet and/or temperature impacts adult green abalone growth, fecundity,
and egg and yolk size. Further investigation of egg lipid analysis is heeded to determine how adult diet affects lipid
content in abalone eggs. Current findings from this study reveal important considerations for conservation and
commercial biologists when conditioning H. cracherodii, H. rufescens, and/or H. fulgens broodstocks.

tBockrath, K.D. **, Muller, E. 2, Wares, J.P. 3

COMPARATIVE TRANSCRIPTOMICS BETWEEN DISEASE-RESISTANT AND SUSCEPTIBLE ACROPORA
PALMATA IN THE U.S. VIRGIN ISLANDS

1 - University of Georgia, Department of Genetics, 2 - Mote Marine Laboratory & Aquarium, 3 - University of
Georgia, Department of Genetics University of Georgia, Odum School of Ecology

White Syndrome Disease (WSD) has severely reduced the number Elkhorn coral (Acropora palmata) in the Florida
Keys and with most A. palmata gone, studying their response to disease is difficult. However, A. palmata in the US
Virgin Islands (USVI) have, until recently, been relatively unaffected by WSD. The USVI population thus provides a
dynamic means of studying A. palmata response to WSD. Sixteen USVI A. palmata colonies were followed over 10
years and show differences in disease tolerance, where some colonies have fewer occurrences of WSD than
others and suffer less tissue loss if they become infected. To determine if an underlying genetic basis is
contributing to disease response, coral nubbins were collected from these 16 A. palmata colonies; 8 from disease
resilient corals and 8 from disease susceptible corals. Total RNA was sequenced and differential expression
between coral colonies was compared and assessed in relation to their disease history and health status at time of
collection.

Bolton, D.K. '*, Becker, A. 2, Clark, G.F. !, Johnston, E.L.?

LIGHTS, CAMERA, PREDATION

1 - School of BEES, UNSW Sydney Institute of Marine Science, 2 - Department of Primary Industries, NSW School
of BEES, UNSW

Urban landscapes are inundated with artificial lighting, producing a significant source of light pollution. Light
pollution has been increasing as urban centres have expanded, particularly in coastal regions. We investigated fish
predation behaviour on sessile invertebrate communities and the associated change in these communities under
different lighting scenarios. Over 19 days we filmed fish and sessile communities under 3 light treatments (Natural
Day, Natural Night and Atrtificially-lit Night). Artificial lighting was installed under a wharf not previously lit at night,
using an array of 10 LED spot lights. We used GoPro cameras to film during natural day and artificially-lit night
treatments, and a Dual frequency IDentification SONar (DIDSON) to film during natural night treatments. There was
significantly more fish predation during the day compared to the natural night, which was evident in the structure of
sessile communities exposed to predation. Sessile communities from the artificially-lit night treatments were more
similar to the day than the natural night treatments. Predation during artificially-lit nights was more likely to have
occurred after 11pm, as fish abundance was seen to increase from this time onwards. We demonstrate the direct
effect of artificial lighting on fish behaviour (predation) and indirectly on sessile community structure.
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Bond, T. ", Langlois, T.J. 2, McLean, D.L. ?, Birt, M.J. ?

USING STEREO-BRUVS TO DESCRIBE AND UNDERSTAND THE FISH ASSEMBLAGE OF THE PILBARA,
WESTERN AUSTRALIA.

1 - University of Western AustraliaThe UWA Oceans Institute and School of Plant Biology, The University of
Western Australia, Australia, 2 - The UWA Oceans Institute and School of Plant Biology, The University of Western
Australia, Australia

Baited remote underwater video systems (BRUVSs) are a fishery-independent technique used to assess the
community composition, distribution, relative abundance and size of marine fishes. Advances in camera technology
and BRUV design has allowed this standardised method to be adopted throughout the world to effectively describe
a fish assemblage. BRUVs were used to survey the extensive and highly diverse Pilbara coast of Western
Australia, characterised by large embayments, islands and the longest fringing reef in the world. Key objectives
included finding juvenile commercial offshore species, identifying habitat associations, regional differences, and
depth and fishing pressure gradients. A diverse fish assemblage comprising over 343 species from 58 families was
initially recorded. The abundance and distribution patterns of fishery-targeted species were linked to areas of high
relief, hard coral, reef and macroalgae and the distance to the nearest oceanic waters. Areas of high conservation
value for fish were identified with the greatest abundance of key species. Since the initial survey, the biggest single
expedition using stereo-camera techniques has been conducted in the region to further understand the area's
biography and inform future plans for fisheries and marine conservation partnerships.

Botsford, L.W. ¥*, White, J.W. 2, Nickols, K.J. 3, Cordoleani, F. 4, Malone, D. 5, Carr, M.H. %, Baskett, M.L. %,
Hastings, A. !

BEST PRACTICES FOR ADAPTIVE MANAGEMENT OF MARINE PROTECTED AREAS

1 - UC Davis, 2 - UNC Wilmington, 3 - CSU Monterey Bay, 4 - NOAA, 5 - UC Santa Cruz

Calls for global increases in marine protected areas draw attention to the need for agreement on best practices for
their adaptive management. Based on our experience in modeling, monitoring and decision-making for MPA
implementation, we propose several best practices. Having a clear expectation for the effects of MPAs on marine
communities follows naturally from the concept of adaptive management. Existing meta-analyses demonstrate that
the metrics defining MPA success should be clearly linked to population dynamics or ecosystem health. These
performance expectations should account for life history differences among species, the pre-MPA state of the
ecosystem (e.g., what the harvest rate was), and the type of community being protected. Assessment of success
will depend on monitoring, hence must account for sampling locations, and should quantify observation
uncertainties. We present examples that illustrate how MPA adaptive management has (or has not) followed these
best practices, including discussion of (1) the choice of null hypotheses in assessment, (2) a description of how
expectations depend on species longevity, age of maturity, and prior fishing, (3) the effects of sampling locations,
(4) the statistical characteristics of abundance ratios, and (5) examples of communities with different types of
predator-prey or competitive responses.

Bowles, C.M.”

FUNCTION AND MANAGEMENT OF DYNAMIC SEASONAL ESTUARIES: IDENTIFYING PHYSICAL AND
BIOLOGICAL DRIVERS OF ECOSYSTEM FUNCTION

American River College, Sac State

Estuaries are inherently dynamic systems and seasonal or bar-built estuaries are especially dynamic, at times
connected to the ocean and at other times hydrologically disconnected from the ocean by a sandbar. With
undergraduate classes collecting data, we examined the complex changes to ecosystem function associated with
creation and loss of the sandbar, to establish causal links between biological and physical drivers of ecological
function- invertebrate production and habitat quantity and quality- in seasonal estuaries. An interdisciplinary
approach was used to understand physical and ecological processes associated with bar state in California
seasonal estuaries, including: How do bar state, water movement, nutrients, water quality, and primary production
directly and indirectly change ecosystem function- habitats and invertebrate production? Are these ecosystems
resilient? Conceptual models of ecological process and function were built through synthesis and case studies, and
used to identify major drivers of key ecosystem processes — habitat quality and quantity and invertebrate
production. Drivers included: mouth state, water quality, and nutrients. The results can predict how key processes
will respond to changes such as management actions or climate change. The results are considered in the context
of resilience, to evaluate resilience mechanisms and resilience as a management goal. The project also
demonstrates how undergraduate students can contribute to applied research and management.

Bracken, M.E.S.”

STOICHIOMETRIC MISMATCH MEDIATES GROWTH OF ROCKY INTERTIDAL FILTER FEEDERS
University of California, Irvine

The concept of ecological stoichiometry -- the balancing of elemental ratios in ecological interactions -- has
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transformed our thinking about processes in natural systems. Here, | apply this perspective to rocky shore
ecosystems, exploring the causes and consequences of variation in internal nutrient ratios across two trophic
levels. Specifically, | measured the internal concentrations of carbon (C) and nitrogen (N) in mussels (Mytilus spp.)
and particulate organic matter (POM) to evaluate the effects of stoichiometric mismatch -- the difference in the
carbon-to-nitrogen ratio (C:N) between a consumer and its resources -- on mussel growth at sites on the coasts of
Oregon, USA, and the South Island of New Zealand. As POM quality declined, C:N of the POM increased, but C:N
of mussels declined. This resulted in a greater mismatch in C:N between mussels and their food source. Mussel
growth at a site was positively associated with phytoplankton availability (Chl a), but negatively associated with
stoichiometric mismatch. Thus, as the elemental ratios of consumers became more different from those of their
resources, growth declined, likely due to the energetic cost associated with processing lower quality food.
Ecological stoichiometry can provide important, and previously underappreciated, insights into consumer-resource
interactions on rocky shores.

Bramanti, L. **, Guizien, K. 2, Lasker, H.R. 3, Edmunds, P.J. !

UNDERWATER GORGONIAN FORESTS IN THE USVI: THE EFFECT OF CANOPY STRUCTURE ON CURRENT
FLOW AND TURBULENCE

1 - California State University Northridge, 2 - LECOB-CNRS Observatoire Oceanologique Banyuls sur mer, 3 -
University of Buffalo

Octocorals are ecosystem engineers forming dense canopies of colonies that increase environmental
heterogeneity. The term "animal forest" (sensu Rossi 2013) describe the analogy between the canopy-like
structures created by octocorals and the canopies created by terrestrial forests. Recent studies show that octocoral
populations in the Caribbean have shown a stable or increasing pattern over the last few decades, whereas the
abundance of many stony corals has declined. Caribbean octocoral forests are therefore expected to change the
seascape and play a more prominent role in the next future. To evaluate the implications of this change, we
focused on the effect of the octocoral canopy on the current speed and turbulence which can affect the nutrient
exchange in the canopy and the feeding capacity of colonies. We measured current speeds around octocoral
forests in St. John, US Virgin Islands, to evaluate the extent to which they are modified by canopies. Measurements
were performed over a 3 m vertical profile using a high resolution Acoustic Doppler Current Profiler (ACDP) located
inside and outside octocoral canopies. Our results showed the extent to which octocoral canopies modulate current
speed and turbulence in a pattern that is associated with canopy density and structure.

tBrett, M.N.*, Anderson, T.W.

CASCADING NON-CONSUMPTIVE EFFECTS OF A FISH PREDATOR ON THE GRAZING BEHAVIOR OF A
HOST-SPECIFIC LIMPET

San Diego State University; Coastal and Marine Institute

Predator-prey interactions consist of both consumptive effects or the direct removal of prey, and non-consumptive
effects, the response of prey to the threat of predation that alters prey behavior, morphology, or physiology. We are
investigating the relative importance of consumptive and non-consumptive effects in a tri-trophic interaction of a
temperate reef fish, Oxyjulis californica, a grazing limpet, Lottia insessa, and the habitat-forming kelp Egregia
menziesii. In laboratory mesocosms, consumptive and non-consumptive effects were quantified in treatments
restricting and allowing fish access to limpets. Limpets modify their behavior in the presence of fish by decreasing
grazing and movement. Changes in limpet behavior directly impact the breaking strength of fronds, which has
implications for other kelp-associated species. The relative importance of these effects was assessed through
simulating predation without the presence of fish by culling limpets at an ecologically realistic rate. Non-
consumptive effects constituted 81% of the total predator effect relative to direct consumption. We are now testing
the ecological realism of these interactions through field caging experiments to provide context of the
pervasiveness of non-consumptive effects in natural habitats.

Broughton, F.J.*, Morton, D.N.

ZOOPLANKTON DIVERSITY AND PARASITISM IN SANTA BARBARA CHANNEL KELP FORESTS

Department of Ecology, Evolution and Marine Biology at University of California, Santa Barbara

Planktonic organisms are often overlooked in studies of coastal ecosystems. The links between planktonic
organisms and coastal systems are poorly understood, although these links are presumed to be important. The
parasites of these organisms are still less understood, but many parasites of benthic organisms are hypothesized to
use planktonic species as intermediate hosts. Giant kelp forests are important coastal ecosystems that interact with
offshore inputs. To begin understanding the role of planktonic organisms within kelp forests, we sampled
zooplankton near kelp forests and surveyed these organisms for parasites. We conducted plankton tows near the
kelp forests off of the coast of Santa Barbara, California during the summer and fall of 2015. Samples were initially
sorted to morphospecies and a subsample of tows was examined for parasites. Diverse free-living planktonic
species were present in samples, including larval stages of kelp forest residents. Larval stages of parasitic isopods
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(which use benthic hosts as adults), as well as adult gnathiid isopods (micropredators of fishes), were present. This
suggests interaction between planktonic and benthic communities. Continuation of this work will help us to describe
the complete life cycles of ecologically important parasites and begin an evaluation of host-parasite dynamics within
kelp forests.

tBuckham, S.M.*, Arellano, S.M.

LARVAL SWIMMING PERFORMANCE CHANGES IN ELEVATED CO2 CONDITIONS

Shannon Point Marine Center, Western Washington University

Early developmental stages of marine invertebrates are generally considered the most vulnerable to the effects of
ocean acidification (OA). Previous studies have demonstrated the negative effects of OA on larval physiology and
morphology. This study investigates the effect of OA on larval swimming performance and behavior in the oysters
Ostrea lurida and Crassostrea gigas using digital larval tracking methods. OA-induced morphological and energetic
changes were analyzed to determine if they corresponded to changes in swimming performance and behavior.
Results showed that both O. lurida and C. gigas increased swimming speeds at some point during development,
but maintained vertical displacement velocity in response to increased pCO: levels. This performance change
suggests a behavioral mechanism used to maintain vertical position in the water column. Helical analyses showed
that C. gigas and O. lurida larvae use different behavioral mechanisms to adjust to pCO: increases. C. gigas larvae
allocated a higher proportion of energy to swimming, and showed decreased growth, whereas O. lurida did not
allocate as much energy to swimming and showed no differences in growth in response to OA. This suggests that
the behavioral modification used by O. lurida larvae is less energetically demanding than the mechanism used by
C. gigas.

tBurdi, C.E.", Eernisse, D.J.

WHEN MORPHOLOGICAL IDENTIFICATIONS FAIL: SPECIES-SPECIFIC PRIMERS RELIABLY IDENTIFY TWO
LIMPET SPECIES, LOTTIA SCABRA AND L. CONUS

California State University Fullerton

Rocky intertidal grazers with similar morphologies and habitats likely compete for food and space. Two of the most
common intertidal limpets in southern California, Lottia scabra and L. conus, are very similar in their morphology,
and therefore the potential interactions between them remain unstudied. Despite how common it is in southern
California, little has been published on L. conus since it was described in 1945 and, therefore, published
comparisons of L. scabra to L. conus are limited. These species have been contrasted via shell characteristics;
however, dorsal shell plasticity confounds accurate field identification. Because each species has distinctive
mitochondrial 16S rDNA gene sequences, we developed species-specific primers to identify individuals. Our assay
allowed us to contrast published characteristics and test whether improved diagnoses were feasible for
distinguishing L. scabra from L. conus. Our results indicate that L. conus has a wider range of morphologies than
previously recognized, some of which are indistinguishable from L. scabra. We further adapted techniques for
extracting DNA non-lethally as a method for identifying species, which can be used for future studies of any
interactions between L. scabra and L. conus. This non-lethal method also has limitless potential applications for
other molluscan studies, including endangered species.

Burford, B.P. '*, Robison, B.H. 2, Sherlock, R.E. 2

BEHAVIOR AND MIMICRY IN THE JUVENILE AND SUBADULT LIFE STAGES OF THE MESOPELAGIC SQUID
CHIROTEUTHIS CALYX

1 - Stanford University; Monterey Bay Aquarium Research Institute, 2 - Monterey Bay Aquarium Research Institute
Cephalopods are common inhabitants of the deep ocean's mesopelagic zones worldwide, yet very little is known
about their behavior due to the inaccessibility of this environment. Recent studies suggest that, contrary to historical
predictions, deep-sea cephalopods exhibit a wide array of visual behaviors. We used in situ footage from remotely
operated vehicles, coupled with laboratory observations to assemble the first behavioural ethogram for the juvenile
and subadult life stages of the mesopelagic squid, Chiroteuthis calyx. The number of behavioral components we
described is comparable to or exceeds those recognized in ethograms of shallow-water teuthids. We used the
ethogram to make a detailed behavioural comparison between the juvenile and subadult life stages, and found
distinctly different patterns. Behavioral and morphological differences between the two life stages support the
hypothesis that juvenile C. calyx mimic the abundant siphonophore Nanomia bijuga, in order to deter predation.

Burgess, S.C. '*, Snyder, R.E. ?

STOCHASTIC DISPERSAL, VARIANCE IN REPRODUCTIVE SUCCESS, AND BET-HEDGING IN MARINE LIFE
HISTORIES

1 - Florida State University, 2 - Case Western Reserve University

We sought to understand how turbulent coastal eddies influence selection on the adult reproductive strategies of
benthic marine organisms with a pelagic larval period. We developed a general mathematical model that draws
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from theories on bet hedging, offspring size-number trade-offs, and stochastic dispersal in coastal currents. In our
model, the dispersal of larvae is driven primarily by turbulent eddies that collect larvae into coherent "packets". The
larvae in a packet succeed or fail as a group, which generates large variance in reproductive success of each
individual parent. We ask when the stochasticity in packet success favors changes in offspring size, spreading
offspring releases over time, or both, to decrease variance in fitness at the expense of producing more offspring in
order to increase long-term fitness (i.e., to bet-hedge). Our theory predicts that stochasticity in packet success
selects for spreading reproductive effort over time and for offspring sizes that are different from the size that
produces the most offspring. Even when there is no bet-hedging in offspring size, a strategy producing a non-
optimal size can still prevail against one producing the optimal size if it is correlated with a longer spawning
duration.

tBurt, J.M. 1*, Demes, K.W. ?, Pontier, O. 2, Salomon, A.K. 1

SEA URCHIN ABUNDANCE AND PREDATOR-AVOIDANCE BEHAVIOUR REGULATE KELP CONSUMPTION IN
HIGH LATITUDE TEMPERATE REEFS

1 - Simon Fraser University; Hakai Institute, 2 - Hakai Institute

Sea urchins are recognized as the most important temperate reef herbivore, capable of destructive grazing that can
drive kelp forests between alternative states. Changes to the abundance and behaviour of sea urchins, via
consumers, bottom-up processes, and physical factors, can have dramatic effects on grazing rates and
consequently influence ecosystem structure. We quantified how changes in the density, size and behaviour of red
urchins (Mesocentrotus franciscanus) influence grazing rates on kelp through a subtidal grazing survey and
experiment at sites on the central coast of British Columbia, Canada. Grazing rates were density dependent, such
that kelp loss rates saturated at high densities of urchins. Behaviour was also important, as grazing rates were low
when urchins were "hiding/cryptic”. In our experiment, urchins were exposed to a predator-cue treatment (freshly
eviscerated urchin tests), which resulted in decreased grazing compared to controls. In plots with high urchin
biomass, this behavioural alarm response resulted in up to 30% less kelp being consumed, whereas treatment
plots with lower urchin biomass resulted in 10-20% less kelp being consumed. In sum, among numerical,
behavioural, and abiotic factors, urchin grazing rates were best predicted by sea urchin biomass, although cryptic
behaviour and predator alarm responses also significantly influenced urchin grazing.

Button, C.*, Kubler, J.E.

NONTROPHIC EFFECTS OF THE SEA HARE, APLYSIA CALIFORNICA, ON THE RHODOPHYTE, PLOCAMIUM
CARTILAGINEUM

Biology Department, California State University, Northridge

Grazing is a trophic interaction with potential nontrophic implications. Aplysia californica scrapes off possibly
harmful epiphytes growing on Plocamium cartilagineum, and also consumes the seaweed. | observed seaweed
near grazing sea hares were more brightly colored. | tested my hypothesis that sea hares benefitted the growth and
pigmentation of seaweed. | performed my experiment with sea hares in divided tanks with water flowing through the
barrier. Sea hares were on one side, and seaweeds were on both. Control tanks had seaweed on both sides and
no sea hares. | took repeated measurements of the weight of seaweed, and samples from both sides of the tanks. |
measured growth rates as well as chlorophyll and phycobilin concentrations in the seaweed. | used a range of sea
hare sizes to vary the intensity of the grazer effect. Growth rates of the seaweed were unaffected. Phycobilin
production increased in the seaweed exposed to the sea hares, whether they were grazed or not, relative to the
controls. | take this as evidence for a positive, nontrophic effect of grazing sea hares on the seaweed.

tCaiger, P.E. ¥, Croq, C. ?, Clements, K.D. 3

PHENOTYPIC DIVERSITY IN A REEF FISH ACROSS AN EXPOSURE GRADIENT

1 - Institute of Marine Science, University of Auckland, 2 - Ministry of National Education, Marseille, 3 - School of
Biological Sciences, University of Auckland

New Zealand triplefin fishes are thought to have diversified as a result of selection on ecological characters in
relation to habitat, i.e. through ecological speciation. Demonstrating that such processes of ecological (habitat)
divergence are ongoing would provide support for this, as seen in classic freshwater model systems including
crater-lake cichlids and freshwater sticklebacks. We tested the hypothesis that ecological diversification is ongoing
in the marine triplefin fish Forsterygion lapillum, a habitat generalist. This involved examining the relationships
between abundance and morphological characters such as size and fin morphology across an exposure gradient.
Seasonal sampling indicated substantial annual variation in both fish size and abundance by habitat, probably as a
result of short life span. We found significant differences between sheltered and exposed sites in both body and fin
morphology, as seen in the model freshwater systems listed above. To test whether these differences were plastic
or hereditary, we set up a common garden experiment in the laboratory, analysis of which is underway. Together,
these data demonstrate intraspecific phenotypic differences in F. lapillum populations in relation to habitat,
indicating that ecological divergence is ongoing in this marine system.
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tCameron, H.*, Monro, K., Marshall, D.J.

WHY DO LARGER MOTHERS PRODUCE LARGER OFFSPRING? A TEST OF CLASSIC THEORY

Monash University, Australia

Offspring size is positively correlated with maternal body size within most taxa. In an influential paper, Parker and
Begon (1986) explored this pattern in an optimality framework and proposed that larger, more fecund mothers
create more competitive offspring environments that select for the production of larger offspring. Direct empirical
tests of Parker and Begon's classic model are surprisingly rare. We parameterise this optimality model with field
data that estimates the offspring size-fitness function across a range of sibling densities for a marine bryozoan.
While sibling competition did modify the offspring size-performance relationship, this occurred in ways
unanticipated by the classic theory.

tCarlson, P.M. ¥*, Davis, K. !, Caselle, J.E. ?

STRATEGIC FORAGING BY A LARGE CORAL REEF HERBIVORE

1 - University of California, Santa Barbara, 2 - University of California Santa Barbara

Parrotfish have become the focus for much of the coral reef resilience research over the past decade, but few
studies have examined their role on pristine reefs where social structure, competition, predation, and resources are
at undisturbed levels. We investigated the space use, foraging patterns, and benthic impact of the large-bodied
parrotfish, Chlorurus microrhinos at Palmyra Atoll, USA. Coupling fine-scale spatial data with behavioral
observations, we saw highly localized feeding in areas where algal growth rates were significantly higher.
Comparatively, feeding was spread more evenly throughout a fish's territory in areas where algal growth rates were
slower. Photo plots were used to track the succession of bite scars through time and demonstrated that the spatial
patterning of algae removal and the availability of bare space for coral recruitment differs at these sites. This
variability in foraging strategies suggests that resource availability and regeneration time can have dramatic effects
on parrotfish behavior, social systems, and ultimately, benthic impact.

tCarr, L.A.*, Bruno, J.F.

FACTORS INFLUENCING SHALLOW SUBTIDAL BENTHIC COMMUNITY STRUCTURE IN THE GALAPAGOS
ISLANDS

UNC Chapel Hill

Community composition varies across spatiotemporal environmental gradients due to many ecological processes.
Ocean currents are important drivers of environmental variation and can influence benthic community dynamics in
nearshore systems. Due to spatial and temporal changes in oceanographic currents, the nearshore systems of the
Galapagos experience large variation in ocean temperature (11-31°C). We conducted surveys quantifying shallow
subtidal benthic community patterns across spatial (sites) and temporal (seasons and years) temperature gradients
in the Galapagos Archipelago. We examined the relative importance of large-scale processes (temperature) and
local-scale consumer assemblages on benthic community structure. Foliose macroalgae (mainly Ulva spp.) and
filamentous (or turf) algae dominate the shallow subtidal benthic communities across the Islands. Temperature,
herbivore biomass and herbivore density were negatively correlated with macroalgal biomass. And were significant
predictor variables describing the spatial and temporal variation in benthic community structure. While a negative
correlation between temperature and macroalgal biomass is often assumed to be due to nutrient availability, we
argue this relationship might be partly attributed to other factors, such as temperature effects on trophic
interactions. However, more empirical studies are needed to tease out the mechanistic underpinnings of the
interplay between nutrients, temperature and algal biomass in this system.

Carr, M.H. ¥*, Sullivan, J. 2, RClab *, Menge and Novak labs ?

LONG-TERM ECOLOGICAL STUDIES CONTRIBUTE DISPROPORTIONATELY TO ADVANCING THE SCIENCE
AND INFORMING POLICY

1 - University of California Santa Cruz, 2 - Oregon State University

Long-term ecological and environmental studies (LTEES) hold great promise for identifying and understanding the
ecological consequences of a changing global climate and for informing management and policy responses.
However, the relative number and investment in LTEES is declining. Key to this trend is the perceived value of
LTEES by the scientific community and funders of environmental research. To assess the perceived value of
LTEES for advancing ecological understanding, we evaluated the relationships between citation rates and study
duration, and the proportionate representation of LTEES in relation to impact factor of 15 ecological journals. We
found the proportionate representation of LTEES increases with journal impact factor, and the positive relationship
between citation rate and study duration is stronger as journal impact factor increases. LTEES therefore contribute
disproportionately to the perceived value of articles in higher impact journals. We evaluated the perceived value of
LTEES for informing environmental policy by comparing their representation in National Research Council (NRC)
reports with that in the scientific literature. We found that representation of LTEES in NRC reports was greater than
in the ecological literature and that their authors particularly valued LTEES. We conclude that investment in LTEES
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by the research community and funders does not reflect their disproportionate contributions to science and
informing policy.

tCarrillo, A.*, McHenry, M.J.

LARVAL FISH LEARN TO FORAGE IN THE DARK

University of California, Irvine

Larval fish struggle to forage while under the threat of predation. We found that larval fish (Danio rerio) gain the
capacity to forage in the dark as they grow. This was determined by video-recording larvae as they foraged on
zooplankton (Artemia sp.), which is a behavior that diminished when the flow-sensing lateral line receptors were
compromised. We found no change to the morphology of these receptors that could improve flow sensing. We
tested whether the improvement in foraging could be a consequence of fish learning to sense prey. This was
achieved by raising two groups of fish that were naive to the flow of swimming prey. One group was fed dead prey
and another was raised with a compromised lateral line system. We found that both groups of fish foraged with a
significantly lower rate than fish raised with exposure to flow of prey. This suggests that larval fish learn to use
water flow to forage in the dark, which could enhance their ability to acquire resources in habitats with low visibility.

Caselle, J.E. ¥*, Rassweiler, A. 1, Hamilton, S.L. 2, Warner, R.R. 2

RECOVERY TRAJECTORIES OF KELP FOREST ANIMALS ARE RAPID YET SPATIALLY VARIABLE ACROSS
A NETWORK OF TEMPERATE MARINE PROTECTED AREAS

1 - Marine Science Institute, University of California, Santa Barbara, 2 - Moss Landing Marine Laboratories, 3 -
Department of Ecology, Evolution, and Marine Biology, University of California, Santa Barbara

Oceans currently face a variety of threats, requiring ecosystem-based approaches to management such as
networks of marine protected areas (MPAs). We evaluated changes in fish biomass on temperate rocky reefs over
the decade following implementation of a network of MPAs in the northern Channel Islands, California. We found
that the biomass of targeted species has increased consistently inside all MPAs in the network, with an effect of
geography on the strength of the response. More interesting, biomass of targeted fish species also increased
outside MPAs, although only 27% as rapidly as in the protected areas, indicating that redistribution of fishing effort
has not severely affected unprotected populations. Whether the increase outside of MPAs is due to changes in
fishing pressure, adult spillover, favorable environmental conditions, or a combination of all three remains unknown.
We evaluated methods of controlling for biogeographic or environmental variation across networks of protected
areas and found similar performance of models incorporating empirical sea surface temperature versus a simple
geographic blocking term based on assemblage structure. The patterns observed are promising indicators of the
success of this network, but more work is needed to understand how ecological and physical contexts affect MPA
performance.

Castorani, M.C.N. *, Reed, D.C. %, Raimondi, P.T. ?, Alberto, F. 3, Bell, T.W. 4, Cavanaugh, K.C. 5, Siegel, D.A.
4 Simons, R.D. 4

GIANT KELP: A MODEL SYSTEM FOR TESTING METAPOPULATION THEORY

1 - Marine Science Institute, University of California, Santa Barbara, 2 - Department of Ecology and Evolutionary
Biology, University of California, Santa Cruz, 3 - Department of Biological Sciences, University of Wisconsin-
Milwaukee, 4 - Earth Research Institute, University of California, Santa Barbara, 5 - Department of Geography,
University of California, Los Angeles

Ecological theory predicts that demographic connectivity among spatially-structured populations can strongly
influence population dynamics at both local (i.e., patch) and regional (i.e., metapopulation) scales. However,
empirical support has been constrained by major limitations in data and methodology. We tested predictions from
metapopulation theory for giant kelp Macrocystis pyriferaa key habitat-forming species in temperate coastal
ecosystems worldwidein southern California, USA, by combining a long-term (22 years), large-scale (> 600 km
coastline), high-resolution survey of kelp biomass with novel patch-delineation methods based on spatial population
synchrony and an innovative connectivity measure incorporating dynamic oceanographic transport and source
fecundity. Connectivity strongly predicted local dynamicswell-connected patches had lower risks of extinction and
higher probabilities of colonizationbut this relationship was mediated by patch size. Surprisingly, connectivity had a
smaller influence on colonization relative to extinction, possibly because local ecological factors differ greatly
between extinct and extant patches. We also found that temporal variation in fecundity, rather than dispersal, was
the dominant driver of connectivity and a key determinant of local extinctions and colonizations. Our results provide
the first comprehensive evidence that southern California giant kelp forests function as metapopulations,
challenging the view that populations of this important foundation species are governed exclusively by self-
replenishment.
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Chandler, J.*, Russell, G.

OBSERVED BEHAVIOR OF AN OTTER THROUGH ETHOGRAM STUDIES

Monterey Bay Aquarium

We have developed a ethogram based on the behavior of a captive otter population. We use this ethogram to
generate a quantitatively descriptive model that can be used to monitor variation in behavior over time or between
individual animals. Understanding the behavior of sea otters is especially important because they are an
endangered species. We are particularly interested in the potential for discovering correlation between surface and
subsurface behaviors in the easily observable captive population, and applying these models to predict subsurface
behavior in the more difficult to observe wild population. Initial results indicate some correlations between
surface/subsurface behaviors using a Markovian analysis of the otters in captivity. We also note a distinctive
repeated action pattern with one individual. These types of models may be be useful in predicting subsurface
behaviors in wild otters and monitoring health state of captive populations.

Claisse, J.T. '*, Blanchette, C 2, Dugan, J ?, Caselle, J.E. ?, Williams, J.P. 3, Freiwald, J. 4, Pondella, D.J. 3,
Schooler, N. 2, Davis, K. 2, Zahn, L.A. 3, Williams, C.M. 3

MPA BASELINE DATA INTEGRATION: BIOGEOGRAPHIC PATTERNS OF COMMUNITIES ACROSS MULTIPLE
MARINE ECOSYSTEMS IN SOUTHERN CALIFORNIA

1 - California State Polytechnic University Pomona, 2 - University of California Santa Barbara, 3 - Vantuna
Research Group, Occidental College, 4 - Reef Check California

With the implementation of ecosystem based management approaches becoming more common, broad scale
guestions are increasingly dominant in conservation and management, requiring marine ecologists to examine
linkages between patterns and processes operating at large spatial scales across ecosystems. The Southern
California Bight is a complex biogeographic region as it is a transitional zone between the cold temperate fauna
fueled by the California Current to the north and the warm temperate fauna from the south. A large scale MPA
baseline sampling effort in 2011 and 2012 created a novel opportunity to compare patterns in marine algae,
invertebrate and fish community structure across multiple ecosystem types (rocky intertidal, sandy intertidal, kelp
forests, and deep soft bottom habits). Here we compared spatial patterns of community structures in communities
which inhabit multiple marine ecosystems across this region. We found a high degree of spatial structure in the
similarity within and across these communities. Patterns related to the complex environmental gradients that occur
across the region, but differences were revealed among some community types which have implications for the
scales at which they are managed.

tClark, B.L.F.*, Allen, L.G.

COURTING BEHAVIOR OF GIANT SEA BASS, STEREOLEPIS GIGAS

California State University, Northridge

Courting behaviors are important to reproductive success because they increase the likelihood of synchronized
gamete release and production of viable offspring. The Critically Endangered (IUCN) giant sea bass, Stereolepis
gigas, has a long history of overexploitation resulting in a population collapse. Giant sea bass are members of the
wreckfish family, Polyprionidae, whose species are long-lived, late to mature and their reproductive behaviors are
relatively unknown. Understanding their reproductive behavior can serve as a baseline for the entire wreckfish
family and can be applied to their management and conservation strategies. Based on these rationales, the
objective of this study was to investigate giant sea bass reproductive behavior at Santa Catalina Island. This study
took place within the Long Point Marine Protected Area where a spawning aggregation of giant sea bass is known
to form each year. SCUBA transects were run to identify when abundances were highest throughout the day
(morning, afternoon and evening) and observations of reproductive behaviors were recorded in both the summers
of 2014 and 2015. Abundances of giant sea bass were much lower in the mornings when compared to afternoons
and evenings. Observations made of presumed sexual dimorphism and courtship behaviors will be discussed.

Clark, G.F. ', Leung, B. ?, Dafforn, K.A. !, Johnston, E.L.?

DIFFUSE TOLERANCE FACILITATES MARINE BIOINVASION

1 - The University of New South Wales, 2 - McGill University

Tolerance to contaminants is a trait critical to the success of many species, particularly in heavily polluted
environments. Most research has focused on localised tolerance, but mechanisms now exist for the evolution of
diffuse, global-scale tolerance, with fundamentally different properties. Vessels coated in copper anti-fouling paint
act as numerous mobile, heavily contaminated sites for marine epibiota, selectively transporting copper-tolerant
species between contaminated port and harbours. We examined how diffuse (non-localised) tolerance may
contribute to bioinvasion by testing the relationship between copper tolerance and marine bioinvasion at a regional
scale (99 sites over 7 estuaries). Invader abundance and diversity were positively correlated with environmental
copper, and invaders were 60% less sensitive to copper than native or cryptogenic species. Tolerance of a
dominant invader ('Watersipora subtorquata’) increased with environmental copper, suggesting regulation of
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tolerance. We then used a simulation model to explore the basic properties of diffuse tolerance, and discover how
its evolution and consequences intrinsically differ from those of localised tolerance.

tClatterbuck, C.A. ¥*, Lewison, R.L. 2, Schiff, K. 3, Dodder, N. 3, Cassell, A. 4, Warzybok, P. 5, Bradley, R. 5,
Jahncke, J. °, Shaffer, S.A. ®

POTENTIAL IMPLICATIONS OF BREEDING LOCATION ON GULL FORAGING BEHAVIOR AND ORGANIC
CONTAMINANT LOAD

1 - Coastal and Marine Institute, San Diego State University; Graduate Group in Ecology, University of California,
Davis, 2 - San Diego State University, 3 - Southern California Coastal Water Research Project, 4 - San Jose State
University, 5 - Point Blue Conservation Science, 6 - San Jose State University; University of California, Santa Cruz
Gulls reputation as trash birds is largely based on observed feeding activity on human-derived subsidies, but few
studies have quantified how often gull individuals may feed on refuse and patterns of contaminant loads associated
with this foraging choice. First, we compared foraging behavior and habitat use of western gulls (Larus occidentalis)
breeding on one offshore colony (Southeast Farallon Island, SEFI) and one nearshore colony (Afio Nuevo Island,
ANI) in central California. Results indicated that gulls breeding on ANI traveled to refuse sites more frequently
(>40% of all foraging trips) and ate more refuse (27% of wet diet) than gulls breeding on SEFI. Based on gull
tracking and diet data, we also predicted that gulls breeding on nearshore colonies have a lower contaminant load
than gulls breeding on offshore colonies due to biomagnification. Gull eggs collected in 2013 from 2 offshore
colonies (Anacapa Island and Santa Barbara Island) and 1 nearshore colony (NAS North Island) in the Southern
California Bight were analyzed for a suite of PCBs, PBDEs, and organochlorines. We suggest that gulls breeding
on nearshore colonies consume more refuse during the energetically-costly breeding season than gulls breeding on
offshore colonies and compare organic contaminant loads between colony type.

tCoblentz, K.E.*, Novak, M.

A MODEL OF INDIVIDUAL DIET SPECIALIZATION WITHIN GENERALIST PREDATOR POPULATIONS

Oregon State University

Ecologists are increasingly aware of the widespread incidence of individual diet specialization and its potential
impact on a variety of ecological processes. However, quantitative theory of individual diet specialization remains in
its infancy. Here, we present a mathematical model of a one predator-two prey system in which the predator
population is compartmentalized into three sub-populations: one that is a generalist on both prey species and two
sub-populations that are each specialists on one of the alternative prey species. By altering the functions describing
the distribution of offspring among the generalist and specialist compartments, we present results pertaining to
three mechanisms for the cross-generational inheritance of prey preferences: 1) random inheritance, 2) Mendelian
inheritance, and 3) inheritance based on relative fithess among the compartments. We also investigate the
influence of the cost of generalization due to tradeoffs involved in consuming multiple prey. We show that top-down
control of prey decreases with an increasing cost of generalization, but the manifestation of this effect depends on
the underlying mechanisms of diet specialization. Our model suggests that integrating individual diet specialization
into ecological theory alters theoretical predictions and that knowledge of mechanisms underlying individual
specialization is critical for understanding diet specialization’s community impacts.

tCoffey, D.M.*, Holland, K.N.

FIRST AUTONOMOUS RECORDING OF IN SITU DISSOLVED OXYGEN FROM FREE-RANGING FISH

Hawai'i Institute of Marine Biology

Biologging technology has enhanced our understanding of the ecology of marine animals and has been central to
identifying how oceanographic conditions drive patterns in their distribution and behavior. Understanding of the
impact of oxygen on vertical movements would be advanced by contemporaneous in situ measurements of
dissolved oxygen from animal-borne sensors instead of relying on environmental data that may not have
appropriate spatial or temporal resolution. Here we demonstrate the capabilities of dissolved oxygen pop-up
satellite archival tags (DO-PATS) by presenting the results from calibration experiments and trial deployments of
two prototype tags on bluntnose sixgill sharks (Hexanchus griseus). The DO-PATSs provided fast, accurate, and
stable measurements in calibration trials and demonstrated high correlation with vertical profiles obtained via
traditional ship-borne oceanographic instruments. This is the first study to use an animal-borne device to
autonomously measure and record in situ dissolved oxygen saturation from non-air-breathing marine animals. The
DO-PATs maintained consistency over time and yielded measurements equivalent to industry standards for
environmental sampling. Acquiring in situ measurements of dissolved oxygen saturation alongside temperature and
depth data will greatly improve our ability to investigate the spatial ecology of marine animals and make informed
predictions of the impacts of global climate change.
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tColeman, R.R. ¥*, Eble, J.A. 2, DiBattista, J.D. 3, Rocha, L.A. 4 Randall, J.E. 5, Berumen, M.L. , Bowen, B.W.
;

REGAL PHYLOGEOGRPAHY: RANGE-WIDE SURVEY OF THE MARINE ANGELFISH PYGOPLITES
DIACANTHUS REVEALS EVOLUTIONARY PARTITIONS

1 - Hawal'i Institute of Marine Biology, 2 - University of West Florida, 3 - Curtin University, 4 - California Academy of
Sciences, 5 - Bernice Pauahi Bishop Museum, 6 - King Abdullah University of Science and Technology, 7 - Hawaii
Institute of Marine Biology

The Regal Angelfish (Pygoplites diacanthus; family Pomacanthidae) occupies reefs from the Red Sea to the central
Pacific, with distinct color morphs in the Indian Ocean to Red Sea and Pacific Ocean. To assess population
differentiation and evaluate the possibility of cryptic evolutionary partitions in this monotypic genus, we surveyed
one mtDNA marker and two nuclear introns in 547 individuals from 15 locations. Phylogeographic analyses
revealed four mtDNA lineages corresponding to the Pacific Ocean, the Red Sea, and two admixed lineages in the
Indian Ocean, consistent with known biogeographical barriers. Both introns showed strong population-level
differentiation between the Red Sea, Indian Ocean, and Pacific Ocean. The only consistent population structure
within these three regions was at the Society Islands, where surrounding oceanographic conditions may reinforce
isolation. Persistence of a Red Sea lineage through Pleistocene glacial cycles indicates a long-term refuge in this
region. The affiliation of Pacific and Red Sea populations invokes the possibility that the Indian Ocean was
recolonized from the Red Sea, possibly more than once.

Connor, K.M. ¥, Sung, A. %, Garcia, N.S. %, Gracey, A.Y. 2, German, D.P. !

MODULATION OF DIGESTIVE PHYSIOLOGY IN MYTILUS CALIFORNIANUS IN RESPONSE TO FEEDING
LEVEL ACCLIMATION AND INTERTIDAL MICROHABITAT

1 - University of California, Irvine, 2 - University of Southern California

The intertidal mussel Mytilus californianus is sessile, therefore it is an important bioindicator of long and short-term
fluctuations in marine and terrestrial environmental conditions. Growth rates in M. californianus decrease
continuously, up-shore and toward sheltered regions of wave-swept headlands. Growth in mussels is indeterminate
and principally controlled by level of food intake and thermal stress. While the effects of thermal stress has been
studied comprehensively in these organisms, investigations of resource acquisition and digestive physiology are
lacking. To assess digestive physiology in mussels, we measured the activity of several digestive enzymes that
digest proteins and carbohydrates, metabolic rate, clearance rate, and digestive efficiency in individuals subjected
to low, medium and high food rations under controlled conditions. Under field conditions we asked how digestive
strategies are related to microhabitats along gradients of food availability and thermal stress by using digestive
enzyme activities as markers of digestive strategy. We predicted that populations in wave-sheltered- high-intertidal
areas where temperatures are high and food availability low are bioenergetically challenged more than those in
other spatially separated microhabitats (including wave-exposed-high-intertidal areas). This investigation will help to
Identify, more precisely, populations within a shore, under environmental stress and their vulnerability to the
negative impacts of Global Climate Change.

tContolini, G.M.*, Palkovacs, E.P., Raimondi, P.T.

EVOLUTION IN ACID: LOCAL ADAPTATION IN A SHELL-DRILLING PREDATOR

University of California, Santa Cruz

On the US west coast, upwelling drives changes in seawater carbonate chemistry, which can be a strong selective
force for calcifying organisms. In the intertidal, dogwhelks Nucella ostrina prey on mussels by drilling a hole through
the mussel shell. These direct-developing dogwhelks should be able to genetically adapt relatively quickly to local
seawater conditions. Understanding how dogwhelks may have adapted their drilling ability to seawater carbonate
chemistry can tell us about the capacity for marine predators to evolve in response to ocean acidification. Drilled
mussel shells were collected among dogwhelk populations next to intertidal pH sensors at four sites in Oregon and
California. Shells were characterized for size, thickness, borehole diameter, and borehole location. Size and
borehole diameter were smallest at the northernmost site and largest in northern California. Borehole diameter was
smallest at the northernmost site, indicating dogwhelks were smallest at this site. Boreholes were disproportionately
more common in the anterodorsal quadrant of shells at two sites. pH was the most variable at the northernmost
site. Dogwhelks at this northernmost site may have adapted to excessive pH variability and taken advantage of the
differences in mussel shell properties.

tCornwell, B.H.*

POPULATION GENETIC STRUCTURE OF THREE SPECIES OF ANEMONE IN THE GENUS ANTHOPLEURA
ALONG THE PACIFIC COAST OF THE UNITED STATES

University of California, Davis

Varying dispersal rates, local adaptation and ecological interactions all contribute to population genetic structure in
marine intertidal populations. In this study, | describe the population genetic structure of three species of anemones
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in the genus Anthopleura along the Pacific coast of the United States. Consistent with the extended planktonic
larval phase of all three species, previous studies based on allozymes depicted panmictic populations, with little
evidence of genetic structure. In this talk, | show how the application of next-generation sequencing approaches
reveals a subtle, but potentially important pattern of isolation-by-distance in populations of A. elegantissima ranging
from Washington to southern California. Moreover, the markers also identify several outlier populations that do not
conform to the IBD pattern, and are genetically distinct. Given the enormous range of environmental conditions that
A. elegantissima experiences at multiple spatial scales, from centimeters to thousands of kilometers, and its critical
endosymbiosis with Symbiodinium and Elliptochloris marina the existence of genetic structure in the host member
of the holobiont may have important implications for the co-evolutionary interactions between hosts and symbionts,
and the capacity for the holobiont to respond to strongly varying selection regimes over a range of spatial scales.

tCounsell, C. W. W. *, Donahue, M.J. %, Franklin, E.C. !, Hixon, M.A. 2

SPATIAL AND TEMPORAL PATTERNS IN BIODIVERSITY: A LOOK AT CRYPTIC CORAL REEF COMMUNITIES
AROUND O'AHU, HAWALI'I

1 - Hawai'i Institute of Marine Biology; University of Hawai'i, Manoa, 2 - University of Hawai'i, Manoa; Oregon State
University

Ecosystem function and resilience are fundamentally connected to patterns in community composition. The goals of
this study were to document spatial and temporal patterns in reef biodiversity, to identify correlations between
community composition and environmental variables, and to investigate trends in species co-occurrences. This
work focused on communities of semi-cryptic fish and invertebrates closely-associated with Pocillopora meandrina
(POME). Communities were surveyed within 752 POMEs over 19 sites around O'ahu. Additionally, communities
within 20 POMEs at two sites were followed for 14 months. Although 95 different species were identified, most
species were rarely observed (32 species on <1% of corals). Environmental variables specific to the host coral
colony (e.g., coral size, percent live coral tissue) were highly correlated with community composition. Lower species
turnover was observed within POMEs over time than between different POMEs at the same time. Species co-
occurrence analyses identified more positive than negative species pairs, with a few species consistently
associated with most of the negative species pairs. These results suggest POME community composition is
strongly influenced by host coral quality and species interactions. Understanding the dynamics driving patterns in
coral reef communities can inform effective management strategies for conserving reef biodiversity.

Davidson, T.M. *, Smith, C.M. 2, Torchin, M.E. 3

DOES ENEMY RELEASE EXPLAIN THE DOMINANCE OF INVASIVE MANGROVES IN HAWAI'I?

1 - University of Hawai'i at Manoa & Smithsonian Tropical Research Institute, 2 - University of Hawai'i at Manoa, 3 -
Smithsonian Tropical Research Institute

Antagonistic interactions, such as herbivory, are widely known to control the growth and fecundity of foundation
species. Conversely, organisms released from natural enemies may experience enhanced growth and fecundity.
This "enemy release" may explain why some introduced species flourish in new places. Red mangroves
(Rhizophora mangle) were introduced to Hawai'i over a century ago; mangroves exhibit rapid growth, high
fecundity, and create dense thickets that dramatically alter Hawaiian ecosystems. To test the hypothesis that
invasive mangroves experienced a release from consumers, we compared mangroves at multiple sites within the
native (Caribbean-Florida, n=10) and introduced range (Hawai'i, n=10). At each site, we measured damage on
leaves, twigs, buds, roots, and propagules from brackish fringe mangroves and conducted visual surveys for
herbivores. Our results support the hypothesis that Hawai'i mangroves benefit from the absence of consumers
compared to mangroves in native ranges. Introduced mangroves experienced lower herbivory in leaves (3 vs.
86%), buds (0 vs. 8%), twigs (10 vs. 27%), roots (0 vs. 94%), and propagules (0 vs. 26%) and harbored
substantially fewer herbivores than native mangroves. This study provides an initial test of the enemy release
hypothesis and helps explain the mechanisms underpinning the success of an invasive species in Hawai'i.

Davis, K.*, Carlson, P.M., Caselle, J.E.

DRIVERS OF THE RATES AND SPATIAL PATTERNS OF FORAGING IN A TERRITORIAL PARROTFISH

UC Santa Barbara

Parrotfishes interact with coral reefs in many important ways. They consume algae that compete with coral for
space on the benthos and facilitate coral settlement by scraping bare spaces on the reef. It has been demonstrated
that the spatial patterning of herbivore foraging may be an important determinant in the trajectory of coral reef
benthic state. In order to evaluate the relative roles of competition and predation risk in structuring the foraging
habits of territorial parrotfishes we conducted a comparative study of foraging areas and feeding rates of a common
and widespread Pacific parrotfish across sites at Palmyra Atoll (high predator and herbivore abundance) and
Mo'orea, French Polynesia (low predator abundance and moderate herbivore abundance). We found that while
daytime predator abundance has an effect on foraging rates, variation in the spatial patterns of foraging is primarily
explained by competitor abundance and habitat characteristics. Because herbivore and piscivore populations are
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sometimes independently managed on coral reefs, it is important to understand how variation in these different
populations affect important process such as herbivory.

tDavis, S.L. ¥*, Schmitt, R.J. !, Holbrook, S.J. %, Brooks, A.J. 2, Adam, T.A. 2

EFFECTS OF A GRADIENT IN HERBIVORE PRESSURE ON THE DYNAMICS OF A CORAL REEF ALGAL
COMMUNITY

1 - University of California, Santa Barbara, 2 - Marine Science Institute, UCSB

Top-down control by herbivores has been implicated as a key process influencing transitions among coral
community states, especially in cases of algal dominance on Caribbean reefs. While the importance of herbivores
to coral reef benthic communities is no longer in question, we currently know very little about how the strengths of
consumer effects varies at different points in succession. If the herbivores in a system exert their greatest influence
on early successional stages, but are unable to control late successional stages, the positive indirect effects of
herbivores on coral recruitment and growth may be limited. This could also lead to a potential hysteresis or lag in
the algal response to herbivory — where higher herbivore pressures are required to limit late successional stages
than early stages. To determine how the effects of consumer pressure vary at different stages of algal succession,
we manipulated 1) herbivore pressure and 2) the initial algal community in field experiments in the lagoon and fore
reef habitats of Moorea, French Polynesia. Results from the two-year study suggest that herbivores may have
differential abilities to exert top-down control of algal communities depending on the developmental stage of the
algal community, however, these results were spatially variable within the reef habitats of Moorea.

Dawson, M.N.*, Schiebelhut, L.M.

USING NATURAL EXPERIMENTS TO EXPLORE CORRELATES OF GENETIC DIFFERENTIATION

University of California, Merced

Theory predicts that differences in phylogeographic structure between species should be caused by differences in
life history, environment, and evolutionary time. Implementing a study design that uses contrasts between
synchronously diverging co-distributed (SDC) taxa controls for effects of environment and time. Thus, contrasts of
SDC taxa offer an opportunity to estimate the effect size of life history traits (such as fecundity and pelagic duration)
on gene flow and to explore the magnitude and causes of residuals. Furthermore, meta-analyses of SDC contrasts
facilitate comparisons among studies and regions. Here, we apply the SDC study design in three situations: along
the coast of California, in the marine lakes of Palau, and in a meta-analysis using pairs of SDC taxa in marine and
terrestrial environments globally. In large continental-type settings, we find a generally clear and consistent
relationship: contrasts in gene flow can be explained largely by contrasts in dispersal-linked traits and/or their co-
correlates. However, several departures from that trend appear to occur in island settings. In the island-like settings
of Palau’s marine lakes, large residuals suggest substantial effects of factors including genetic drift, natural
selection, and trait-environment interactions.

tDeBrish, A.M.*, Adams, N.L.

INVESTIGATION OF DEVELOPMENTAL AND PROTEOMIC CHANGES IN THE PURPLE SEA URCHIN DUE TO
EXPOSURE TO ULTRAVIOLET RADIATION

Center for Coastal Marine Sciences, Cal Poly, SLO

Ultraviolet radiation (UVR) has deleterious effects on organisms including those in the marine environment. Larvae
of broadcast spawning organisms are especially susceptible to these stresses because they are lacking some of
the defenses found in adults. Biochemical defenses may be increased in these larvae by the inclusion of protective
compounds in the eggs from maternal stores before release into the environment. Previous research in our lab has
demonstrated exposure of embryos to UVR causes delays in development and morphological abnormalities. In this
study, we are examining the effects of UVR on maternal investment in eggs of the purple sea urchin,
Strongylocentrotus purpuratus. We separated sea urchins into treatments exposed to or protected from UVR. The
embryos from the maternal treatments were separated and exposed to or protected from UVR and then examined
for differences the following developmental end points: a delay between embryo treatments and differences in
these delays between the maternal treatments. The UVR-exposed mothers tend to produce eggs that are more
resistant to UVR (15% delay) than the control mothers (21% delay) suggesting a difference in maternal investment
(p=0.0360). We are performing proteomic analysis on the eggs to attempt to identify the difference between the
mothers.

tDedrick, A.G.*, Baskett, M.L., Faig, A., Springborn, M.R.

QUANTIFYING THE INTERACTIONS BETWEEN MANAGEMENT PRACTICES AND THE PORTFOLIO EFFECT
IN SALMON

University of California Davis

Diversity within populations can help buffer against collapse in a changing environment. This phenomenon, called
the portfolio effect, is particularly applicable to salmon stocks because varied conditions in streams can create runs

47



with diverse traits, such as outmigration timing. In the Central Valley fall-run Chinook system, which is heavily
affected by humans through hatcheries, harvest, and habitat change, eroded diversity among runs could have
contributed to the recent population collapse. In particular, hatchery release practices can change the amount of
exchange among creeks: fish released farther from the hatchery are more likely to stray and return to a non-natal
creek. Using a quantitative genetic model, we investigate the interactions and feedbacks between hatchery
management practices and the portfolio effect, looking at how release practice affects population dynamics and
diversity across creeks.

tDemko, A.M. ¥*, Amsler, C.D. 2, Baker, B.J. 3, Hay, M.E. 4 Long, J.D. %, McClintock, J.B. ?, Paul, V.J. ¢, Sotka,
E.E.7

LATITUDINAL GRADIENTS OF SEAWEED NUTRITIONAL CONTENT AND PALATABILITY TO GENERALIST
MARINE HERBIVORES

1 - Scripps Institute of Oceanography; College of Charleston, 2 - University of Alabama at Birmingham, 3 -
University of South Florida, 4 - Georgia Institute of Technology, 5 - San Diego State University, 6 - Smithsonian
Marine Station at Fort Pierce, 7 - College of Charleston

Over the past century there has been a rise in global ocean temperatures as a result of increased anthropogenic
activity. Increasing ocean temperatures have already begun facilitating the movement of tropical marine herbivores
and seaweeds into temperate systems with consequences to ecosystem dynamics, function, and productivity. In an
effort to gain insight into the seaweed-herbivore interaction over a latitudinal gradient, we assayed the palatability of
50 seaweeds (31 Rhodophyta and 19 Phaeophyta) collected from polar (Antarctica), temperate (California), and
tropical (Fiji) locations to generalist crab and urchin herbivores. Overall, seaweed palatability was found to increase
with latitude. This latitudinal increase in palatability is largely explained by the response of urchins to Rhodophytes.
Some of the latitudinal increase in palatability was attributable to latitudinal increases in nutritional content.
However, a residual analysis indicated that tropical Rhodophytes were significantly less palatable than expected,
suggesting that an undescribed component lowered their palatability. To our knowledge, this represents the first
study to directly assess palatability of any primary producer group across a broad latitudinal gradient. We predict
that herbivores with higher tolerance to seaweed defenses and seaweeds with lower palatability will be relatively
more successful with continued movement of tropical species into temperate regions.

tDenney, C.T., ¥*, Starr, R.M., 2, Marks, C.I., !

COMPARISON OF DENSITY AND LENGTH DATA COLLECTED FROM TWO DIFFERENT VISUAL SURVEY
TOOLS: THE ROV BEAGLE AND THE STEREO VIDEO LANDER

1 - Moss Landing Marine Labs, 2 - Moss Landing Marine Labs, California Sea Grant

| compared fish densities and length distributions between the ROV Beagle and a new visual survey tool: the stereo
video lander (lander). In order to compare these two visual survey tools, | first characterized the lander with respect
to optimal soak time, effect of baiting, accuracy of length measurements, and the sample size required to achieve
accurate estimates of density and size. | then compared density estimates between the two tools at our various
study sites as well as compared density with respect to habitat. Finally, | compared the length distributions of fish
measured with the two tools. For this talk, in addition to the general characterization of the lander, | will present
results of both the density analyses and the length distribution comparisons for Greenspotted Rockfish (Sebastes
chlorostictus). In this species, there was no significant impact of survey tool on observed density, and length
distributions were similar for the two tools.

deVries, M.S.*, Webb, S.J., Tu, J., Deheyn, D.D., Taylor, J.R.A.

THE STRESS PHYSIOLOGY AND EXOSKELETON STRUCTURE OF INTERTIDAL MANTIS SHRIMP UNDER
OCEAN ACIDIFICATION AND WARMING

Scripps Institution of Oceanography, UC San Diego

Many intertidal organisms experience increased oxidative stress or changes in exoskeleton mineralization in
response to experimental ocean acidification (OA) and ocean warming (OW) conditions. Such effects could be
detrimental to intertidal mantis shrimp that utilize calcified predatory appendages to deliver forceful punches to their
prey. We therefore examined oxidative stress and exoskeleton structure, mineral content, and material properties of
Neogonodactylus bredini under OA and OW conditions. Mantis shrimp were maintained in three treatments for six
months: ambient pH and temperature (7.9, 27°C), reduced pH and ambient temperature (7.6, 27°C), and reduced
pH and increased temperature (7.6, 30°C). Contrary to previous studies on intertidal organisms, neither enzymatic
indicators of oxidative stress nor exoskeleton calcium content showed significant changes in response to OA and
OW. The predatory appendage, however, had significantly higher %Mg in reduced pH conditions, but there were no
differences in exoskeleton stiffness and hardness. Thus, unlike other intertidal crustaceans, mantis shrimp tolerate
expanded ranges of pH and temperature without experiencing oxidative stress or changes to the exoskeleton. With
the integrity of the predatory appendage intact and the many prey species expected to suffer adverse effects,
mantis shrimp may impact intertidal food webs under future ocean conditions.
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tDiskin, M. S.*, Smee, D.L.

GETTING TO THE ROOT OF THE PROBLEM: BLACK MANGROVE EXPANSION INTO SOUTHEAST TEXAS
SALTMARSHES

Texas A&M University - Corpus Christi

Climate change is enabling the redistribution of foundation species with potential consequences for ecologically and
economically important ecosystem functions and marine organisms that are a part of these environments. One
example of this distribution shift is evident in the black mangrove expansion into southeast Texas saltmarshes.
While the climate mechanism facilitating black mangrove expansion is understood, less is known about the
consequences for replacing salt marsh habitat with black mangroves. This gap in knowledge deserves attention
because salt marshes are habitats to many key Texas fishery species, including the blue crab and the brown
shrimp. In this grant, | propose to conduct field sampling and manipulative experiments to help illuminate some of
the unknown effects on the ecosystems from this shift in vegetation species. First, | will determine if there is a
change in community structure as ecosystems shift from salt marsh to black mangrove forest by collecting nekton
and benthic samples from each ecosystem. Secondly, through a series of cage experiments, | will look at how
abiotic differences in salt marshes and black mangroves influence food web dynamics. Lastly, | will establish
whether marsh periwinkles, which are a common species throughout salt marshes, prefer salt marshes or black
mangroves as their habitat and food source. These series of experiments should shed more light on the effects of
the black mangrove expansion into southeast Texas saltmarshes, and allow us to implement conservation and
management strategies within these ecosystems.

tDobkowski, K.A.*

DOES COMPETITION OR PROPAGULE AVAILABILITY DETERMINE WHERE ANNUAL BULL KELP GROW IN
THE SALISH SEA?

University of Washington, Friday Harbor Laboratories

Bull kelp (Nereocystis luetkeana) is an ecologically and economically important annual species in the Salish Sea.
Juvenile bull kelp survivorship is low in the nearshore subtidal and multiple factors influence where annual kelp
beds persist from year to year. | experimentally tested the relative importance of competition from other macroalgal
species as well as microscopic propagule availability in a factorial clearing and seeding experiment initiated in late
April 2015 in the San Juan Islands of Washington State. In cleared treatments, | removed all of the macroalgae
taller than 5 cm); five fertile N. luetkeana sori were planted in each seeded plot. The four treatments (n=5 each) in
this factorial design experiment were cleared and seeded, cleared and unseeded, uncleared and seeded,
uncleared and unseeded. On average, the cleared and seeded plots grew 23.2 bull kelp, the cleared and unseeded
plots grew 8.8 bull kelp, the uncleared and seeded plots grew 0 bull kelp, and the uncleared and unseeded plots
only grew 0.2 bull kelp. These results indicate that microscopic propagules may be broadly present in the subtidal
environment and that competition may be the more important factor determining where juvenile bull kelp begin to
grow in the spring.

Doerr, A.N. ¥*, Sanchirico, J.N. 2

INSTITUTIONAL NORMS, FAILURE, AND CONFLICT IN THE BAHAMIAN SPINY LOBSTER FISHERY

1 - California Council on Science and Technology, 2 - University of California Davis

Commercial fishing plays an extremely important social and economic role in The Bahamas, and is the largest
source of income on several outlying Bahamian Family Islands. Although many fish species are harvested for local
consumption, the Caribbean spiny lobster (Panulirus argus) is the primary export species. The majority of lobsters
in The Bahamas are collected via condos, artificial habitats used to aggregate the species for easier harvest.
Despite the importance of the spiny lobster, there is a great deal of uncertainty about the health of the lobster
population and its habitat, much of which is due to the increasing use of condos. Through interviews and structured
surveys, | investigated the use of condos by Bahamian fishermen, including the number of condos set, how heavily
fishermen rely on them for harvest, and how the "open access" nature of condos influences these decisions. | also
examined the development of institutions throughout The Bahamas, and how differences in norms and strategies
between islands may lead to an increased likelihood to engage in conflict. This talk will consider the links between
condo use, institutions, culture, and conflict in the Bahamian lobster fishery, and provide policy recommendations
for more effective management of Panulirus argus.

tDonham, E.M. ¥*, Hamilton, S.L. 2, Kram, S.L. 3, Price, N.N. 4, Kelly, E.L. A. 3, Johnson, M.D. 3, Smith, J.E. 3
EFFECTS OF OCEAN ACIDIFICATION AND GRAZING ON KELP FOREST SPECIES ASSEMBLAGES

1 - Moss Landing Marine Laboratory University of California Santa Cruz, 2 - Moss Landing Marine Laboratory, 3 -
Scripps Institution of Oceanography, 4 - Bigelow Laboratory for Ocean Sciences

The world's oceans have been shown to buffer nearly 25% of total anthropogenic CO: since the beginning of the
industrial revolution. Increases in dissolved CO: (i.e., pCOz2) are altering seawater chemistry at an alarming rate.
Studies have shown that increased pCO: and associated changes to the carbonate system will differentially affect
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calcifying and non-calcifying marine organisms. However, few studies have assessed how these impacts will
manifest at the community level and how species interactions may modify the CO:2 response. We investigated how
multispecies assemblages from kelp forests in central and southern California respond to future pCO: conditions
and sea urchin grazing in a multifactorial design. Settlement tiles were installed at each location to accrue natural
mixed assemblages of seaweeds and invertebrates. After one year, tiles were placed in a laboratory experiment for
two months to simulate the effects of elevated CO2 and grazing. Species composition, growth, and calcification on
tiles from central California showed a strong effect of grazing, but no effect of pCO2. Conversely, species
assemblages from southern California showed no effect of grazing, but a significant effect of pCO.. These findings
suggest that the community-level responses to climate change stressors may depend on community composition,
species interactions, and prior pH exposure.

tDonovan, M.K*

ECOSYSTEM REGIMES AND RESILIENCE OF HAWAIIAN CORAL REEFS

University of Hawaii at Manoa

Coral reefs worldwide face an uncertain future with many reefs transitioning from cover dominated by coral to
algae. Yet this binary view of coral reefs is limited in that it does not consider the underlying processes and
complexities of the ecosystem that might relate to the resilience of the coral or macroalgal dominated states.
Therefore, there is a need to better describe coral reef ecosystems in terms of the communities that compose them,
especially considering the functional roles of ecosystem components that confer resilience. This study employs
cutting edge statistical techniques and a massive dataset to reveal five unique coral reef regimes that incorporate
both fish and benthic assemblages. Regimes are then mapped to understand the spatial distribution and variation
in reef regimes across the Main Hawaiian Islands. Next a set of hypotheses was developed about ecological
processes related to coral reef resilience and compared across regimes. The outcome is a step toward practical
implementation of ecosystem-based management at a scale that is useful for understanding the effects of human
drivers of coral reef ecosystem decline.

tDrake, C.A.*, Geller, J.B.

DECORATING BEHAVIOR IN LOXORHYNCHUS CRISPATUS AND CONSEQUENCES OF POSSIBLE
MUTUALISM FROM LIVING ON A MOBILE ENVIRONMENT

Moss Landing Marine Laboratories

With more than 800 species globally, and more than 230 species locally in North American waters, the superfamily
Majoidea contains a wide diversity of crabs. Yet, 75% of crabs in this superfamily behave similarly by decorating
their carapaces and appendages to camouflage themselves and avoid predation (Hultgren and Stachowicz 2011).
On the Eastern Pacific coast, the masking crab Loxorhynchus crispatus is often decorated with the same
bryozoans, tunicates, sponges, and various algae, despite any variation in the abundance of these taxa throughout
its habitat range (Wicksten 1978). This general trend might suggest that the crabs are preferentially choosing these
taxa for decoration, yet such selectivity was unexplored in previous studies. Additionally, it is not known whether the
decorative organisms benefit from living on this mobile environment, a condition for mutualistic symbioses. As
crabs decorate themselves, they could either facilitate or inhibit the well-being of the selected organisms. Thus, this
study aims to answer the following questions: (1) Is there evidence that the crabs are targeting their decorative
organisms in a non-random way, and (2) are there measurable benefits or costs for organisms inhabiting a crab
carapace? Preliminary results from this study will be presented.

Dudgeon, S.R. ¥*, Petraitis, P.S. 2

VARIATION IN RECRUITMENT AND THE ESTABLISHMENT OF ALTERNATIVE STATES

1 - California State University Northridge, 2 - University of Pennsylvania

We have hypothesized that mussel beds and fucoid stands are alternative states on intertidal shores in New
England, and here we test if variation in recruitment drives their development. Ice scour opens patches for
development of alternative states, and in 1996, experimental clearings were established to mimic ice scour. Half of
the plots were re-cleared in winter 2010-11. Recruitment data for barnacles, mussels and fucoids collected from
1997 to 2012 were used to (1) estimate sources of variation, (2) test the prediction that the past does not predict
subsequent recruitment, which would be expected for alternative states, and (3) fit data to a cusp catastrophe.
Barnacle and mussel recruitment varied among years and sites, and showed consistent long-term patterns with
respect to clearing size. Average recruitment prior to re-clearing predicted recruitment afterwards. In contrast, over
50% of the variance in fucoid recruitment was unexplained, and past fucoid recruitment was a poor predictor of
subsequent fucoid recruitment. The fitting of recruitment and abundance data to a cusp catastrophe revealed
alternative states that were defined by fucoid recruitment. The unpredictability of fucoid recruitment suggests
development of alternative states is highly dependent on starting conditions that vary on a very small scale.
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Dugan, J.E.*, Hubbard, D.M., Blanchette, C.A.

BIRDS AS INDICATORS OF ECOSYSTEM CONDITION ON ROCKY AND SANDY SHORES

Marine Science Institute, University of California, Santa Barbara

Higher trophic levels, as exemplified by shorebirds, respond to prey resources and to habitat features in coastal
ecosystems making them potentially effective indicators of ecosystem condition. Large numbers of birds
representing diverse species use rocky and sandy shores for foraging, roosting and wintering in southern
California. Many species use both rocky and sandy beach ecosystems, as well as the abundant mixed rocky and
sandy shorelines of the region. Here we evaluate the responses of birds to variation in biodiversity, abundance and
biomass of prey resources and in habitat features for two important coastal ecosystems, sandy beaches and rocky
intertidal shores, in southern California. Our results suggest that variation in 1) connectivity with kelp forests that
affects the availability of wrack subsidies and 2) the diversity and abundance of mobile invertebrate prey resources,
can strongly affect the composition and distribution of shorebirds in sandy beach ecosystems. For rocky intertidal
ecosystems, the distribution of wintering shorebirds responded to habitat connectivity and landscape features and
to a few taxa of key rocky shore invertebrates. Our results highlight how higher trophic levels, such as birds, utilize
the high connectivity between kelp forest, rocky and sandy ecosystems along the southern California coast.

Duncan, B.E. ¥, Suchanek, T.H ?, Higgason, K. 3

DEVELOPING LONG-TERM CLIMATE CHANGE INDICATORS FOR THE NORTH-CENTRAL CALIFORNIA
COAST AND OCEAN

1 - California Ocean Science Trust, 2 - Department of Wildlife, Fish and Conservation Biology, University of
California, Davis ; Bodega Marine Laboratory, University of California ; Western Ecological Research Center, US
Geological Survey, Sacramento, 3 - Greater Farallones National Marine Sanctuary

Initiated by the Greater Farallones National Marine Sanctuary (GFNMS), the Ocean Climate Indicators project
brought together over 50 regional research scientists and state and federal resource managers to develop a set of
8 physical and 4 biological ocean climate indicators for the North-central California coast and ocean, from Point
Arena to Point Ailo Nuevo. Taken together, the indicators represent the first set of physical and biological ocean
climate indicators specifically developed for this region. A smaller dedicated working group then developed a report
on the indicators - "Ocean Climate Indicators: A Monitoring Inventory and Plan for Tracking Climate Change in the
North-Central California Coast and Ocean Region." The plan includes monitoring goals and objectives common to
all indicators; specific goals and priority levels for each indicator; monitoring strategies and activities; an inventory
of available monitoring data; opportunities for expanding or improving existing monitoring or establishing new
monitoring; funding needs; and case studies with specific examples of management uses of long-term indicator
data. Beyond developing indicators that can support effective science-based management decisions, this scalable
process established and strengthened mutually beneficial connections between scientists and managers, resulting
in indicators that had broad support among project participants, were quickly adopted by GFNMS, and were
applicable to GFNMS and other marine resource managers and scientists in the region.

tDuncan, E.A. ¥*, Miller, L.P. 2, Denny, M.W. 3, Allen, B.J. !

PREDICTING EFFECTS OF ENVIRONMENTAL VARIABILITY ON THERMAL RISK TO BLACK ABALONE:
COMBINING ECOMECHANICS WITH BEHAVIOR

1 - California State University, Long Beach, 2 - San Jose State University, 3 - Hopkins Marine Station of Stanford
University

Black abalone (Haliotis cracherodii) were once a common intertidal inhabitant on rocky shores in California, but
have experienced dramatic population declines and local extinctions due to overharvesting and the emergence of
withering syndrome (WS). Susceptibility of black abalone to infection by WS is related to higher body temperature
variability during aerial exposure at low tide, suggesting that temperature stress is a key risk factor determining their
long-term viability. Our research is designed to quantify how body temperatures and associated risk of disease to
black abalone might be altered in response to anthropogenic climate change. We created a heat-budget model for
black abalone and coupled it with long-term meteorological records at Hopkins Marine Station (HMS) to generate
information about environmental and topographic controls of body temperature at this site. We simultaneously
collected real-time data across microhabitats at HMS on the distributions of body temperatures (Tb) of live abalone
with a calibrated infrared camera and operative environmental temperatures (Te) with species-specific thermal
mimics. These data will be combined to derive quantitative measures of the thermal quality of the habitat at HMS
and the precision, accuracy, and effectiveness of thermoregulation by black abalone in the field.

tDunic, J.D. ¥, Hensel, M.S. !, Kearns, P.J. !, Honig, A. !, Acuna-Hurtado, D. %, Ingty, T. !, Wilson, A. 1, Elahi,
R. 2, O’Connor, M.I 3, Byrnes, J.E.K. !

IDENTIFYING ANTHROPOGENIC DRIVERS OF CHANGES IN LOCAL SCALE MARINE DIVERSITY

1 - University of Massachusetts Boston, 2 - Hopkins Marine Station, Stanford University, CA; University of British
Columbia, BC, 3 - University of British Columbia, BC
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Biodiversity is decliningglobally. Locally, however, some recent syntheses show that, on average, species richness
has not changed over time. Rates of local biodiversity change are not uniformly low; rather, they are highly variable.
This variability suggests that we need to understand drivers such as human impacts to make sense of recorded
changes in biodiversity. To evaluate the effect of different human impacts on local marine diversity, we performed a
meta-analysis on a novel dataset of species richness change over time in marine ecosystems. Our dataset
contained 400 sites from 117 studies of which 151 sites come from studies where direct impacts (e.g., dredging)
that were explicitly identified by authors. We paired this data with large-scale drivers derived from geospatial
databases: human cumulative impacts, climate velocity, invasive potential, and pollution. Our results suggest that
changes in local diversity are driven by local events, climate, and species invasions. Our findings begin to explain
the high variability observed in species diversity at local scales and reframe previous findings in a human context.
We suggest that local species diversity change is a predictable phenomenon and that suggestions of no net change
can result when the global distribution of human impacts is not considered.

tDunn, R.P. ¥, Baskett, M.L. 2, Hovel, K.A. 3

PREDATOR HARVEST DRIVES ALTERNATIVE STATES WHILE HERBIVORE HARVEST MODULATES
ECOLOGICAL RESILIENCY ON ROCKY REEFS

1 - San Diego State University, Coastal and Marine Institute & University of California, Davis, 2 - University of
California, Davis, 3 - San Diego State University, Coastal and Marine Institute

Ecologically sustainable yield, an ecosystem-based fisheries management approach that aims to prevent fishery-
induced shifts in community states, requires an understanding of the ability of an ecosystem to withstand
perturbations. This ability to resist shifts between alternative community states, also called ecological resilience,
can be strongly dependent on species interactions across trophic levels. Thus, investigation into how multi-trophic
level fishery harvest can impact ecological resilience is needed. For example, predator-herbivore interactions on
rocky reefs can potentially drive shifts between kelp forests and urchin barrens. We created a dynamic model of a
rocky reef ecosystem with empirically-derived functional responses that describe the predator-prey interactions.
Changes to predator (spiny lobster) fishing mortality allowed for alternative community states to exist, while
manipulations of herbivore (urchin) fishing mortality did not. However, fishing for herbivores interacted with predator
harvest to influence ecological resilience. Specifically, increasing urchin fishing mortality increased ecosystem
resilience by reducing the range of spiny lobster harvest rates at which alternative states were possible. Therefore,
even if increasing prey harvest does not alter community structure directly, prey harvest can be important to
understand ecosystem resiliency and therefore the sustainability of both predator and prey populations.

tDuryea, J.D. **, Singh, P. 2, Starr, R.M. !

EVALUATING INDUCTION, RECOVERY, AND THE CORTISOL STRESS RESPONSE OF GOPHER ROCKFISH
TO IMMEDIATE-RELEASE ANESTHETICS

1 - Moss Landing Marine Labs, 2 - CardioDX

The only approved fish anesthetic in the United States, tricaine methanesulfonate (MS-222), requires a 21-day
holding period prior to release in the wild. This poses severe limitations to acoustic tagging conducted at sea where
fish are released shortly after capture. Studies evaluating immediate-release anesthetics on marine fishes are
generally lacking and appropriate concentrations have yet to be determined. In this study we established optimal
concentrations to sedate Gopher Rockfish Sebastes carnatus to stage IV anesthesia using unregulated methods:
carbon dioxide (CO2), sodium bicarbonate (NaHCO3), and pulsed DC electroanesthesia. Induction, recovery times,
plasma cortisol, and survival rates were then compared to MS-222 to assess the efficacy and safety of these
anesthetics. All methods successfully induced and recovered fish from stage IV anesthesia; however, times differed
significantly among treatments. Cortisol levels were found to vary among treatments but tended to peak around 0.5
h post-sedation and return to normal levels within 2 h. All anesthetics were effective at the concentrations used,
short and long-term survival rates were high, and the cortisol stress response quickly resolved. However, results
indicate that electroanesthesia would be preferable and more practical for the rapid surgical sedation and
immediate release of Gopher Rockfish at sea.

Edmunds, P.J. **, Lasker, H.R. 2

A CRYPTIC REGIME SHIFT IN BENTHIC COMMUNITY STRUCTURE ON SHALLOW REEFS IN ST. JOHN, US
VIRGIN ISLANDS

1 - California State University, Northridge, 2 - University at Buffalo

Using photoquadrats from the fringing reefs of St. John, U.S. Virgin Islands, we tested for long-term regime change
in benthic community structure involving scleractinians (mostly by species), octocorals (by genus), macroalgae and
a combination group of crustose coralline algae, algal turf, and bare space (CTB). Between 1992 and 2014,
community structure changed significantly, with macroalgae becoming more abundant, scleractinians remaining
relatively uncommon (~ 4.5% cover), and octocoral abundance declining (to 2001) but then increasing; scleractinian
cover did not precipitously decline as it has done elsewhere. Taxonomic richness and diversity of octocorals and
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scleractinians increased following 2000, and multivariate community structure distinguished two domains of
octocorals and scleractinians characterizing 1992-2001 versus 2002-2014. Overall, smoothed temporal variation in
multivariate community structure was associated with seawater temperature and rainfall, and smoothed variation in
the octocoral community was associated with hurricanes. Multivariate community structure was also associated
with the Atlantic Multidecadal Oscillation (AMO) component of Atlantic SST. The events affecting these shallow
reefs may amount to a cryptic regime change that largely went overlooked by researchers focusing on
scleractinians, and potentially was driven by local-scale phenomena involving chronic changes in temperature and
rainfall, and regional-scale phenomena associated with the AMO.

Ellingson, R.A.*, Krug, P.J.

CLIMATE CHANGE FACILITATES RECENT TRANS-ARCTIC AND TRANS-ATLANTIC MIGRATION IN A
COSMOPOLITAN SEA SLUG

California State University, Los Angeles

Understanding the impacts of historical climate change on biogeography can help us predict how species may
respond to rapid human-induced warming currently underway. The temperate sea slug Alderia modesta exhibits an
unusually wide circumpolar distribution, inhabiting estuaries throughout the northern Pacific and Atlantic.
Phylogeographic analysis of mtDNA previously showed a deep split between the North Pacific and Europe, but no
genetic structure across the Pacific. Here we present new data that reveal all western Atlantic haplotypes are of
recent Pacific origin, indicating trans-Arctic migration has occurred since the last glacial maximum. Reduced
nuclear microsatellite diversity on the North American Atlantic coast is also consistent with a recent colonization
event from the Pacific. Both mtDNA and nuclear microsatellite data show evidence for moderate gene flow from the
western to eastern Atlantic, and high connectivity across the entire North Pacific. Recent collecting efforts suggest
a decrease in abundance of A. modesta in eastern Europe, potentially as a result of climate warming. This
population decline plus immigration from the western Atlantic may threaten to wipe out the long-standing genetic
diversity of these slugs in Europe as global temperatures continue to climb, with potential implications for other
marine species in the North Atlantic.

tElsberry, L.A.*, Bracken, M.E.S.

POTENTIAL DRIVERS OF COMMUNITY ASSEMBLY PROCESSES ON CALIFORNIA ROCKY SHORES
University of California, Irvine

A major goal of community ecology is to understand how communities are formed and which abiotic and biotic
conditions constrain community assembly. Null model analyses have allowed ecologists to examine presence-
absence data to identify whether random or deterministic processes are acting on communities and whether
species interactions are positive or negative. At seven rocky intertidal sites along the California coast, we used 10
randomly placed transects and identified species at each vertical 0.5-meter interval. We collected water samples at
each site to quantify abiotic factors such as salinity, nutrients, and chlorophyll a. We then analyzed the data using
co-occurrence models to determine community assembly processes. We found that deterministic processes were
acting on the California coast as a whole. However, at the site level we found that most sites were randomly
assembled, but one site was characterized by deterministic processes. Nutrient availability increased with
increasing latitude, suggesting that nutrient limitation may be acting as an environmental filter along the California
coastline. Positive interactions between species also seem to be important in determining coast-wide community
assembly processes. Understanding how communities are assembled and the drivers of these processes can help
ecologists predict how communities will respond to changing abiotic and biotic conditions.

Emlet, R.B. %, Eernisse, D.J. &

GREEN EGGS AND HULLS: DNA SEQUENCING OF SOUTHERN AUSTRALIAN CHITONS AND THEIR
PLANKTON-COLLECTED EMBRYOS

1 - Oregon Institute of Marine Biology, University of Oregon, 2 - Cal State Fullerton

We obtained mitochondrial COIl and 16S sequences as DNA barcodes for adults of 24 morphology-identified chiton
species (Mollusca: Polyplacophora) collected from mostly Victoria, Australia, representing the first broad molecular
survey of the southern Australian chiton fauna. We then used the adult COI sequences to distinguish 21 species of
eggs or embryos collected as plankton that had already been documented with photo-microscopy. Partial COI
sequences were amplified from genomic DNA isolated from single embryos and matched with sequences from
adults. Chitons often have distinctive species-specific egg hull sculpturing patterns and their presence in the
plankton can reveal reproductive characteristics resulting from difficult-to-observe natural spawning events, and our
results could lead to new research directions. We matched embryos to adults for 10 of 21 species and identified
tentative genera for the other 11 genetically distinct chiton embryos. Including our sequences of about 35 total
South Australian chiton species along with a broader selection of worldwide chiton sequences has revealed the
distinctly endemic nature of this fauna, previously obscured by the conventional classification of this regional fauna

53



to genera assumed to be species-rich and cosmopolitan. In some cases it has also allowed us to estimate
phylogenetic relationships of species within this fauna.

tEsgro, M. ¥*, Lindholm, J. %, Nickols, K.J. %, Bredvik, J. 2

DANGER ZONE: ROLE OF A MILITARY RESTRICTED AREA IN PROTECTION OF DEMERSAL FISH AND
INVERTEBRATE COMMUNITIES AT SAN CLEMENTE ISLAND

1 - Institute for Applied Marine Ecology, CSU Monterey Bay, 2 - Naval Facilities Engineering Command Southwest
De facto marine protected areas (DFMPAS) are regions of the ocean that are not formal marine protected areas
(MPAS), but experience limited human impact nonetheless. NOAA's National Marine Protected Area Center has
estimated that there are currently more than 1,200 DFMPASs in United States waters, covering an area roughly
equal to that protected by state and federal MPAs. Despite this prevalence, however, the potential contributions of
DFMPAs to marine conservation have not been well studied. In 2012 and 2013, we conducted remotely operated
vehicle (ROV) surveys of mid-depth (20-500 m) ecosystems inside a military DFMPA and an adjacent control area
at San Clemente Island, the southernmost of the Channel Islands in the Southern California Bight. The DFMPA site
has been closed to civilians for security reasons since June 2010. The control site is one of the few locations at San
Clemente that is open to civilians, so it is frequently used as a recreational fishing area. Preliminary results indicate
that biomass and abundance of certain ecologically and economically important demersal species (e.g. California
Sheephead, Lingcod) are significantly higher inside the DFMPA than at the fished site. These results may have far-
reaching implications for marine spatial planning efforts in California and beyond.

tEwers-Saucedo, C. ¥*, Chan, B.K K. ?, Zardus, J.D. 3, Wares, J.P. !

LONGTERM-MAINTENANCE OF HOST-SPECIFIC PHENOTYPIC PLASTICITY IN AN EPIBIOTIC BARNACLE

1 - University of Georgia, 2 - Biodiversity Research Center, Academia Sinica, 3 - The Citadel

Phenotypic plasticity is the ability of a genotype to produce different phenotypes depending on the environment. Its
importance in ecology and evolution is increasingly recognized. Recent work discovered host-specific phenotypic
plasticity in the Pacific lineage of the epizoic barnacle Chelonibia testudinaria (Linnaeus, 1758). We investigated
genetic and morphological host-specific structure in the Atlantic lineage of C. testudinaria, which likely diverged
from the Pacific lineage four to five million years ago. We find patterns of host-specific shell morphology identical to
those of the Pacific lineage in the absence of genetic host-specific structure. The most parsimonious explanation
for this astonishing similarity between the two lineages is that C. testudinaria maintained phenotypic plasticity over
millions of years, suggesting its long-term stability.

tFairbanks, D.O.*, Young, C.M.2, McArthur, J.V.3, Rader, R.B.!

CONSUMPTION OF RED ALDER LEAVES IN THE ROCKY INTERTIDAL ZONE

1 - Brigham Young University, 2 - Oregon Institute of Marine Biology, 3 - Savannah River Ecology Laboratory
Terrestrial organic matter (TOM) constitutes an important source of energy in many aquatic environments. Its role
in food webs of the rocky intertidal zone has not been investigated. We compared the consumption of red alder
leaves (Alnus rubra) to bull kelp (Nereocystis luetkeana) and seagrass (Phyllospadix spp.) along the Oregon coast
during Fall, 2014 and Spring, 2015. We compared the % remaining (AFDM) of A. rubra and N. luetkeana in fine-
mesh and coarse-mesh bags over a 6 week period in the Fall, while quantifying the amount of TOM in beach wrack
and stream drift. In the Spring, we compared rates of consumption between all three species over three days. In the
Fall, 0% of N. luetkeana remained after 14 days in fine and coarse-mesh bags. With A. rubra, 13% and 0%
remained in coarse-mesh bags after 14 and 28 days, respectively, whereas, 72% and 8% remained after 14 days
and 42 days in fine-mesh bags. After 3 days in the spring, 78%, 50%, and 99% remained of A. rubra, N. luetkeana,
and Phyllospadix, respectively. This study shows that A. rubra is consumed by common intertidal consumers and
may constitute an important source of energy between brief inputs of drift kelp.

tFales, R.J.*, Elsberry, L.A., Bracken, M.E.S.

HIGH STRESS IN SO-CAL: SPECIES INTERACTIONS SHIFT FROM NEGATIVE TO POSITIVE AROUND A
MAJOR BIOGEOGRAPHIC BOUNDARY

University of California, Irvine

Cosmopolitan species occur over broad geographic ranges and interact with a variety of different species across
those ranges. In order to determine the potential for shifts in community interactions along the latitudinal geographic
ranges of cosmopolitan species, we examined co-occurrences between endemic and cosmopolitan species. We
surveyed species composition at eight sites along the California coast from San Diego to Cape Mendocino. Four
sites were south of Point Conception and four sites were north of Point Conception, a major geographic
biogeographic boundary for marine species that separates cool temperate waters to the north from warm temperate
waters to the south. At each site, we randomly placed 10 transects perpendicular to the water line, then we
identified species along each transect at 0.5-meter vertical intervals. To determine whether pair-wise interactions
were significant, we compared the observed communities' standardized effect size to a null model to see which
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species occurred together more often than by chance. Our analyses suggest that negative interactions are more
prevalent than positive interactions north of Point Conception, but the opposite is true south of Point Conception.
This may reflect a shift in the relative importance of positive interactions in southern California's more thermally
stressful intertidal habitats.

Feehan, C.J. ¥*, Brown, M.S. 2, Sharp, W.C. 3, Lauzon-Guay, J.-S. %, Adams, D.K. 2

FERTILIZATION LIMITATION OF DIADEMA ANTILLARUM ON REEFS IN THE FLORIDA KEYS

1 - Friday Harbor Laboratories, University of Washington, 2 - Department of Marine and Coastal Sciences, Rutgers
University, 3 - Florida Fish and Wildlife Conservation Commission, Florida Marine Research Institute, 4 - Acadian
Seaplants Limited

Recurrent mass mortalities of Diadema antillarum in 1983 and 1991 decimated populations in the Florida Keys, and
recovery has since been limited. Despite the important functional role of D. antillarum as a grazer of macroalgae on
reefs, factors controlling recovery of populations remain poorly resolved. Here, we present the results of a coupled
advection-diffusion and fertilization-kinetics model examining density-dependent fertilization of D. antillarum. Our
model indicates that fertilization rates decreased from > 90 % prior to disease to < 5 % in the past decade and
following the 2 mass mortalities events. These results suggest that D. antillarum populations in the Florida Keys are
fertilization limited. Our results further show that density-dependent fertilization rates vary directly with the spatial
extent of the sea urchin population and indirectly with current velocity. This model can serve as a practical guide in
the development of a comprehensive coral reef restoration strategy that includes D. antillarum hatchery and
restocking efforts.

tFejtek, S.M.*, Ambrose, R.F., Gold M., Jacobs, D.K., MacDonald,G.M.

BEST PRACTICES FOR SOUTHERN CALIFORNIA WETLAND RESTORATION AND MANAGEMENT IN THE
FACE OF CLIMATE CHANGE

University of California, Los Angeles

Significant efforts are underway to restore the natural habitats, diversity and ecological functioning of southern
California coastal wetlands. However, these activities face substantial uncertainties and this in turn has led to
heated debate and costly litigation between parties regarding appropriate strategies to restore these critical
habitats. Although there is no single recipe for a successful wetland restoration, there is a need for guidance that
will aid managers and decision makers in determining the fate of wetlands in a warming world. A subset of climate
change focused best management practices (BMPs) that were produced from a larger study, specifically
highlighting BMPs regarding sea level rise (SLR) will be discussed. BMPs were identified through individual
interviews, refined through a series of prioritization and literature review by the authors, and then discussed at a
workshop of wetland restoration experts. Identifying climate change related BMPs throughout the restoration
process will aid in meeting both short and long term goals of coastal wetland restoration.

Fennie, W. ¥*, Hamilton, S. 2, Sogard, S. %, Barry, J. *

EARLY LIFE HISTORY TRAITS INFLUENCE THE EFFECTS OF ELEVATED CO2 ON THE BEHAVIOR AND
PHYSIOLOGY OF JUVENILE ROCKFISHES IN CA

1 - Oregon State University, Moss Landing Marine Laboratories, 2 - Moss Landing Marine Laboratories, 3 - National
Marine Fisheries Service, 4 - Monterey Bay Aquarium Institute

The rapid increase of anthropogenic carbon dioxide (CO2) emissions to the atmosphere is altering seawater
chemistry at an alarming rate. Many studies have shown that elevated dissolved seawater CO2 concentrations and
associated decreases in seawater pH will have negative impacts on marine organisms that secrete calcium
carbonate structures. Recent research has shown that decreased pH affects the behavior and physiology of several
tropical and temperate fishes, but some species appear to be resilient to near future pH levels. We investigated
how two early life history strategies of Central California nearshore rockfishes determine susceptibility to pH
mediated behavioral and physiological impairments. We reared three canopy recruiting rockfish species and three
benthic recruiting rockfish species in 4 pH treatments (8.0, 7.8, 7.5, and 7.2) for 3 months. During that time, we
examined the effect of decreased pH on behavioral lateralization, critical swimming speed, and aerobic scope. We
found that benthic recruiting species appear resistant to pH-mediated impairments while canopy recruiting species
suffer behavioral and physiological impairments at low pH. These findings indicate that ocean acidification may
differentially affect the fithess of Central California nearshore rockfishes, which could alter the species composition
of California’s kelp forests in the future.

Fields, R.T.*, Hamilton, S.L., Starr, R., Graham, M.H.

CHANGES IN ROSY ROCKFISH (SEBASTES ROSACEUS) GROWTH AND MEAN SIZE IN CENTRAL
CALIFORNIA

Moss Landing Marine Laboratories

Along the coast of California, fishing pressure has been shown to alter the life history traits of many recreationally
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important fish species, including many rockfish, by truncating the age and size structure of the population. This
study aimed to compare a historical set of Rosy Rockfish (Sebastes rosaceus) otoliths from 1980-1983 a period
when fishing pressure for rockfish was high and steadily increasing with otoliths collected between 2012-2014 to
assess changes in size structure and growth parameters over the past four decades. Rosy Rockfish were chosen
because fishers frequently encounter them, yet their growth has been poorly studied. My results demonstrate that
within central California, the mean fork length of Rosy Rockfish is now four centimeters smaller than it was during
the 1980s. In addition, mean maximum size and mean maximum age have also declined when compared to the
1980s. These changes are likely due to the intense recreational rockfish fishery during the 1980s and 1990s. These
results are important because they demonstrate that even a small, less targeted rockfish species may be
susceptible to both heavy fishing pressure and environmental changes. Rosy Rockfish are older than previously
thought and these updated growth parameters will be useful for future stock assessments.

tFilbee-Dexter, K.*, Scheibling, R.E.

PREDICTING PATTERNS OF DRIFT ALGAL SUBSIDY IN DEEP SUBTIDAL ENVIRONMENTS

Dalhousie University, Halifax

The movement of food subsidies across natural systems can have important effects on recipient communities, and
has emerged as a key research area in ecology. Such subsidies are critical in marine ecosystems where
communities are reliant on external sources of primary production. However, in most deep subtidal environments,
temporal and spatial patterns of detrital subsidies are unknown. We characterized drift algal abundance in tow-
camera surveys along 78 km of Nova Scotian coast (up to 120 m depth). Drift was present in 25 % of video
footage, but not uniformly distributed, tending to accumulate close to shore, in bays, and along margins of
submerged shoals. We also acquired spatial data on environmental factors that likely delineate suitable
depositional areas, and used these to generate a predictive model of drift subsidy. The spatial pattern of drift was
mostly explained by depth, distance from source, slope and bathymetric position (basin vs. ridge). We used our
model to accurately predict drift in our study area, and in an area 50 km away, indicating it can be generalized
along the coast. This information is not only critical to understanding coastal connectivity, but also is useful for
coastal management approaches that require knowledge of food resources.

Flynn, C.M. ¥*, LaScala-Gruenewald, D.E. 2, Denny, M.W. 2

THE EFFECTS OF FOOD DISTRIBUTION ON THE HOMING BEHAVIOR OF THE LIMPET LOTTIA SCABRA

1 - College of William and Mary, 2 - Hopkins Marine Station of Stanford University

The upper intertidal limpet Lottia scabra returns to a specific location, called its home scar, after foraging for
microscopic algae during high tide. The mechanism by which this homing process occurs varies; limpets will either
follow their outward path or an entirely new path back to their home scar. The driver for changes in path selection
behavior is currently unknown. In this study, we examine the influence of food distribution on the path choice and
homing frequency of L. scabra. Limpets were observed foraging on artificial environments which had an equal
abundance of food arranged in high, medium, and low patchiness. Path selection and homing behavior were
described. Some limpets, but not all, exhibited a statistically significant change in both path selection and homing
behavior on different treatments, indicating that patchiness does affect limpet behavior. Limpets also tended to
choose relatively simple paths while foraging and tended to move their home scar to a large, proximal patch of
food, possibly to increase foraging efficiency. In all of these behaviors, wide variability was observed between
individuals, possibly due to differences in behavioral plasticity or individual personality. A follow-up experiment with
higher replication may allow us to distinguish between these alternative hypotheses.

tFlynn, E.E.*, Davis, B.E., Miller, N.A., Todgham, A.E.

OCEAN ACIDIFICATION MAY EXACERBATE THE EFFECTS OF OCEAN WARMING DURING EARLY
DEVELOPMENT IN AN ANTARCTIC FISH

University of California Davis

Global oceans are experiencing concurrent warming and altered seawater chemistry due to anthropogenic carbon
dioxide emissions, challenging marine organisms to cope with simultaneous changes to their environment. Polar
fishes are predicted to be especially vulnerable to climate change due to their thermal sensitivity, slow
development, and shrinking habitat, yet the effects on early life stages are virtually unknown. Using an experimental
approach, we investigated the impacts of near-future warming (-1°C, +2°C) and ocean acidification (420, 650, and
1000 patm pCOz2) on survival, development and metabolic processes over the course of 3 weeks in early embryonic
development in an Antarctic dragonfish, Gymnodraco acuticeps. Increased temperature had a greater overall
impact on development and respiration than changes in pCO: levels, suggesting that temperature may be the
immediate driver of change at the organismal level. However, under ocean warming and acidification, there was a
dose-dependent synergistic decrease in survival as well as interactions with development and subcellular
processes, suggesting the potential for non-linear effects. In addition to implications for successful recruitment,
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alterations in development and metabolism due to ocean warming and acidification could have negative ecological
consequences owing to changes in phenology (i.e. early hatching) in the highly seasonal Antarctic ecosystem.

Foley, M.M. '*, Beirne, M.M. 2, Paradis, R. 2, Duda, J.J. 3

PHYSICAL AND BIOLOGICAL EFFECTS OF DAM REMOVAL ON THE ELWHA RIVER ESTUARY ECOSYSTEM
1 - US Geological Survey, Pacific Coastal and Marine Science Center, 2 - Lower Elwha Klallam Tribe, 3 - US
Geological Survey, Western Fisheries Research Center

The number of dams being removed in the U.S. has increased dramatically in the last thirty years. The timing and
magnitude of effects from dam removals, however, are not well understood, particularly for large dam removals.
The removal of the Elwha and Glines Canyon dams from the Elwha River, Washington, between 2011 and 2014
was the largest dam removal in U.S. history. Removal resulted in over 14 million tonnes of sediment eroding from
the former reservoirs and moving through and depositing in river, estuarine, and nearshore habitats. Sediment
movement and deposition directly and indirectly affected the estuary ecosystem at the mouth of the Elwha River.
Approximately one year after the start of dam removal tidal influence in the estuary was lost, resulting in rapid
changes in salinity, temperature, and depth. In addition, water column turbidity increased two orders of magnitude
in the estuary. This dramatic shift in water quality, along with substantial sediment deposition, altered the
composition of benthic invertebrate and fish communities and fish diet. We are continuing to assess change in the
estuary ecosystem with our long-term monitoring efforts, focusing on the creation of potential estuary habitat as the
delta migrates seaward.

Ford, T.K **, Pondella, D. 2, Burdick, H. %, Williams, J. 2, Reynolds, A.*

RESTORING GIANT KELP FORESTS OFF OF THE PALOS VERDES PENINSULA, LOS ANGELES CA

1 - The Bay Foundation, 2 - Vantuna Research Group, Occidental College

Approximately 61.5 hectares of rocky reef habitat have persisted as urchin barrens on the Palos Verdes shelf for
the past 60 years. Active management of this rocky reef complex, to restore the giant kelp (Macrocystis pyrifera)
community to the reef was started in July 2013, via the reduction of purple sea urchin (Strongylocentrotus
purpuratus) on the reefs. Presently, over 14 hectares of rocky reef have been treated via in situ crushing; reducing
purple sea urchin densities from 36/m? to 2/m?2, (averaged for the entire 14 hectares). Additional monitoring
includes; giant kelp density and biomass, sea urchin gonad indexes, species richness, and biomass for certain fish
species. The monitoring is designed to quantify the changes in; structure, function, productivity and richness as a
result of the reduction in urchin density. Preliminary results suggest significant progress towards the restoration of a
stable and productive rocky reef ecosystem as a result of this work.

tFowler, A.*, Zuzow, M., Tomanek, L.

THE PROTEOMIC RESPONSE OF TIDALLY AND SUBTIDALLY-ENTRAINED CALIFORNIA MUSSELS,
MYTILUS CALIFORNIANUS, TO ANOXIA STRESS

California Polytechnic State University San Luis Obispo

Intertidal mussels of the genus Mytilus experience extreme shifts in abiotic conditions, specifically oxygen partial
pressure, due to tidal fluctuations. We therefore hypothesized that acclimation to a tidal rhythm, as opposed to a
subtidal rhythm, preconditions the proteome of the California mussel (Mytilus californianus) to respond differently to
anoxia. To investigate how entrainment affects the proteomic response to anoxia, mussels were acclimated to tidal
and subtidal conditions with a 12-hour photoperiod to mimic natural circadian rhythms. Following a 4-week
acclimation, mussels either continued to receive the acclimation conditions (control) or were exposed to 100%
nitrogen gas (anoxia). Gill tissue was extracted at 0, 6, and 72 hr. We used gel-based proteomic analysis and
identification with mass spectrometry to examine changes in global protein abundance. Proteins in the gill tissue
exhibited changes in the abundances of several chaperones of the endoplasmic reticulum. Subtidally-entrained
mussels also showed higher abundances of NADPH-producing proteins which may help scavenge reactive oxygen
species during anoxia. Finally, the abundance of the oxygen-sensing protein aconitase was significantly higher in
tidally-entrained mussels. Our results implicate a several changes in cellular processes in response anoxia after
different acclimation regimes.

tFreedman, R.M. I*, Caldow, C.D. 2, Caselle, J.E. ®

TROPICALIZATION AND COMMUNITY CHANGE IN THE TRANSITION ZONE: A FISH CASE STUDY IN THE
CHANNEL ISLANDS NATIONAL MARINE SANCTUARY

1 - UCSB and Channel Islands National Marine Sanctuary, 2 - Channel Islands National Marine Sanctuary, 3 -
uCsB

Marine environment transition zones are at the confluence of warm and cold water bodies and are typically
associated with high biodiversity due to the mixing of species with different thermal associations. In the face of
climate change, these transition zones may undergo changes in environmental parameters that in turn will alter
local ecological communities. California's northern Channel Islands are an example of a transition zone that is at
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the boundary of the California Current and the California Countercurrent. PISCO has been conducting subtidal fish
surveys around the Channel Islands since 1999 as a monitoring program implemented to long-term community
change and anthropogenic influences. In an attempt to understand the effects of shifting climate on this transition
zone, we classified species in the PISCO surveys as having tropical or temperate affinities and assessed changes
in their abundance and biomass over time. We compared the shifts in the fish community to a suite of
environmental parameters including Pacific Decadal Oscillation, North Pacific Gyre Oscillation, sea surface
temperature, wind stress, kelp biomass, wave period, and wave height. Moving forward, we hope to use the
environmental associations to give conservation managers a sense of the impacts of changing climate on
ecosystem condition around the islands.

Freiwald, J.*, Abbott, D, Neumann, A.T.

LONG-TERM MPA MONITORING REVEALS COMMUNITY CHANGES: A NORTH CENTRAL CALIFORNIA
COAST CASE STUDY

Reef Check Foundation

Reef Check California (RCCA) has conducted marine protected area (MPA) baseline monitoring since 2007 as
MPAs were established in consecutive regions in California. In many cases, RCCA monitored reefs before and
after the 2 year-long MPA baseline monitoring programs. Through this program, citizen scientists have established
one of the geographically largest and temporally longest near-shore reef datasets in California. Monitoring data
from California’s North Central Coast Region demonstrate the value of this long-term monitoring. Ten years of
monitoring at four sites detected dramatic changes in the rocky reef communities. Reef communities have changed
from low densities of kelps and sea urchins, to reefs dominated by dense canopy and understory kelps, and
recently they have turned into urchin barrens. Dynamics are similar across four sites but differences between
protected and reefs open to fishing exist. These types of community changes cannot be detected by short baseline
monitoring programs that provide a snapshot of ecological communities. Nevertheless, they are essential to
understand community dynamics inside and out of MPAs. Only if we can put trends inside MPAs into context with
long-term trends and their drivers - natural or anthropogenic - can we evaluate if MPAs are achieving their goals.

Freiwald, J. !, Caselle, J. 2, Meyer, R. **, Blanchette, C. ?, Hovel, K. 4, Neilson, D. %, Dugan, J. ?, Altstatt, J. &,
Nielsen, K. 7, Bursek, J. 8

CHALLENGES AND OPPORTUNITIES FOR CITIZEN SCIENCE MONITORING OF MPAS IN CALIFORNIA:
CASE STUDIES AND RECOMMENDATIONS.

1 - Reef Check California, 2 - UC Santa Barbara, 3 - California Ocean Science Trust, 4 - San Diego State
University, 5 - California Department of Fish and Wildlife (retired), 6 - LIMPETS, 7 - San Francisco State University,
8 - LIMPETS, Channel Islands National Marine Sanctuary

Ecosystem-based management and conservation approaches such as marine protected areas (MPAS) require
large amounts of data, collected in a consistent and robust manner. In California, where a statewide network of
MPAs has been established under the Marine Life Protection Act (MLPA), the state is meeting this need through a
partnership-based monitoring program involving a wide range of organizations, academic disciplines, and scientific
approaches. In this talk we describe the different roles that citizen science has played in MPA monitoring in
California, and how lessons learned can inform the future of the program. We focus on three case studies that
illustrate the breadth of possibilities for such partnerships: volunteer divers monitoring rocky reefs, K-12 students
monitoring rocky intertidal and sandy beach ecosystems, and commercial fishermen and other volunteers
collaborating with researchers to study the California spiny lobster. Analysis of these very different projects helps to
elucidate the potential of citizen science as one part of sustainable long-term monitoring of the MPA network.
Results from this study will be relevant and timely as monitoring of California’s MPAs transitions from baseline to
long-term monitoring, and as citizen science matures to meet new challenges in California and elsewhere in marine
ecosystem monitoring.

tGabara, S.G. ¥, Mehta, R.S. ?, Higgins, B.A. 2

STABLE ISOTOPES SUGGEST ONTOGENETIC DIETARY NICHE BREADTH CONSISTENCY IN THE
CALIFORNIA MORAY Gymnothorax Mordax

1 - Coastal and Marine Institute, San Diego State University, 2 - University of California, Santa Cruz

Determining the ecological role of predators within an ecosystem is critical to understanding predator-prey
dynamics that shape trophic structure of a community. Although kelp forests are well-studied marine ecosystems,
little is known about the role of California morays 'Gymnothorax mordax’, as they are cryptic nocturnal foragers. To
investigate the ontogenetic trophic ecology of California morays, we (1) used a Stable Isotope Analysis in R (SIAR)
mixing model, with inputs from moray and prey tissues, to estimate contributions of prey to overall moray diet and
compared these to estimates of prey abundance from stomach contents, (2) used Stable Isotope Bayesian Ellipses
in R (SIBER) to compare isotopic niche breadth of morays through ontogeny, and (3) estimated within individual
variation in diet by comparing stable isotope ratios of tissue types with different turnover times. Surprisingly, the
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SIAR and SIBER models suggest juvenile moray eels have a wide dietary niche, with individuals consuming fish,
invertebrates and molluscs, or a combination of these sources, and this wide dietary niche was ontogenetically
consistent. Nitrogen stable isotope ratios suggest that morays increase in trophic level through ontogeny likely as
larger morays consume larger prey items, which feed at higher trophic levels themselves.

Gagnon, P.*, Millar, K.

MECHANISMS OF DISPLACEMENT, ABRASION, AND OVERTURNING IN RHODOLITHS FROM
SOUTHEASTERN NEWFOUNDLAND, CANADA

Department of Ocean Sciences, Memorial University of Newfoundland

Rhodoliths are free-living nodules of red coralline algae that can form dense beds (aggregations). A few studies
suggest that rhodoliths rely on hydrodynamic forces and bioturbation to maintain tissue, avoid burial, and reduce
biofouling. We carried out two experiments in an oscillatory wave tank with rhodoliths (Lithothamnion glaciale) from
southeastern Newfoundland to test effects of 1) rhodolith density on rhodolith displacement on soft bottom at
relatively high wave velocity [0.3 m s-1]; and 2) rhodolith density and wave velocity on rhodolith displacement and
abrasion on hard bottom. Displacement was ~10 times higher on hard than soft bottom regardless of density.
Abrasion on hard bottom increased with wave velocity, being 140% higher at 0.3 than 0.1 m s-1 regardless of
density. Measurement of rhodolith displacement and water flow at 12, 16, and 20 m depths in a rhodolith bed
showed wave-induced displacement at 12 m only, when flow exceeded 0.25 m s-1. A third experiment established
that green sea urchin (Strongylocentrotus droebachiensis) can greatly facilitate rhodolith overturning. Collectively,
results provide the first quantitative demonstration that substratum is a major determinant of rhodolith displacement.
Rhodoliths are vulnerable to abrasion on hard bottoms and may facilitate their own survival by interlocking and
stabilizing sediment on which they grow.

Garza, C.D. ¥*, Windell, S. 1, McCormick, M. %, Litvin, S. 2

Scale Dependent Drivers Of MPA Performance: A Case Study Of The Spiny Lobster (Panulirus interruptus) On
Santa Catalina Island

1 - California State University, Monterey Bay, 2 - Hopkins Marine Station of Stanford University

Marine Protected Areas (MPA) have become a key tool for resource managers in the conservation and
management of coastal resources. However, mismatches in the scale of MPA design and the scale at which target
species utilize habitat may affect estimates of MPA performance. In this study we describe the utilization of
intertidal habitat by the spiny lobster (Panulirus interruptus) inside and outside of a long standing MPA on Santa
Catalina Island. Our results indicate that lobsters outside the MPA were greater in number and had a higher ratio of
reproductively active females. This difference is suggested to be due to the presence of mussel beds outside of the
MPA which comprised 75% of lobster's diet as estimated through stable isotope analysis. Through the application
of landscape based survey methods we highlight how the performance of an individual MPA may originate at sub-
meter scales via interactions between the underlying geological and biogenic habitat. We close with a discussion
on the need to integrate landscape based survey approaches, assessments of sub-meter geological and biogenic
habitat with, stable isotope analysis to move towards incorporating bio-energetic performance of MPAs into current
assessments of MPA success.

Gatins, R. ¥, Bouwmeester, J. ?, Giles, E. 3, Berumen, M.L. 3

SPAWNING OF CORAL REEF INVERTEBRATES AND A SECOND SPAWNING SEASON FOR SCLERACTINIAN
CORALS IN THE CENTRAL RED SEA

1 - King Abdullah University of Science and Technology, Saudi Arabia; University of California, Santa Cruz, 2 - King
Abdullah University of Science and Technology, Saudi Arabia; University of Illinois Urbana-Champaign, 3 - King
Abdullah University of Science and Technology, Saudi Arabia

Recent coral spawning observations in the central Red Sea show that most scleractinian species release their
gametes in the spring, with a majority of species spawning in April. There is, however, a lack of reproductive data
for several other coral species, as well as a general lack of data for other invertebrates. Here, we document the
detailed timing of spawning for 13 scleractinian coral species, one sea anemone, and six echinoderms from an
inshore reef off the coast of Thuwal, Saudi Arabia. Furthermore, inferred from the presence of mature gametes, we
report the month of spawning for ten additional coral species, as well as for one additional anemone. From the
latter, seven scleractinian coral species were predicted to release their gametes in a second reproductive season,
in the autumn, between September and November. This is the first report of a second spawning season in the
region. Biannual spawning had until now only been reported on the Great Barrier Reef, in Western Australia, and in
Indonesia.
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Gilbane, L.A. **, Helix, M.E. 1, Bell, C.A. 2, Miner, C.M. 2, Whitaker, S. 3

WHY LONG TERM ROCKY INTERTIDAL MONITORING MATTERS

1 - Bureau of Ocean Energy Management, 2 - University of California, Santa Cruz, 3 - National Park Service,
Channel Island

The MARINe (Multi-Agency Rocky Intertidal Network) monitoring program is a large and long running project with
more than 200 sites stretching from Alaska to Mexico, and 47 sites with over 20 years of data. MARINe conducts
two main survey types that together monitor spatial and temporal trends for rocky intertidal species
(pacificrockyintertidal.org and marine.gov). Biodiversity surveys sample all species to assess community similarities
among sites and document within-site community change over time. Core monitoring surveys target specific
assemblages and species, such as ochre sea stars and endangered black abalone, to assess temporal changes.
With these surveys, we can detect deviations in species abundances that are outside normal temporal and spatial
variation. These data sets were critical in Natural Resource Damage Assessments (the Cosco Busan, Dubai Star,
and Refugio oil spills) and for assessing impacts of urban runoff. Baseline data from these surveys were important
for designing and evaluating California Marine Protected Areas, and documenting the presence and spread of
invasive species as well as disease. MARINe has begun to address questions regarding global climate change.
This partnership of over 44 agencies and universities is a successful model to inform the preservation of coastal
ecosystems.

Gilman, S.E. ¥*, Rognstad, R. L. 2

A TEST OF FOOD LIMITATION AT THE UPPER VERTICAL LIMIT OF AN INTERTIDAL BARNACLE

1 - Pitzer College, 2 - Claremont McKenna College

Physiological stress is a commonly cited cause of intertidal zonation, as higher shore sites have longer low tide
exposures and greater physiological stress. Yet, high shore animals also have reduced opportunities for feeding
and it is possible the energy limitation, rather than physiological stress, sets upper vertical limits. We conducted a
field manipulation of food supply on the barnacle Balanus glandula. We collected adult barnacles and attached
them to ceramic tiles placed at one of 4 shore heights, hanging from an unused wharf in the Port of Los Angeles,
CA USA. Tiles were grouped into three feeding treatments (fed, manipulated control, unmanipulated control). To
feed barnacles, we removed tiles at high tide and placed them in coolers of seawater and brine shrimp. We
followed growth and survival of the barnacles for 39 days, with supplemental food provided on 18 days. Survival
was significantly greater at lower shore heights, but there was no effect of feeding on survival. Growth differed
significantly among both shore heights and feeding treatments. Food supplementation increased final mass by up
to 36% over controls. The feeding effect declined with shore height. Our results suggest that B. glandula is food-
limited across its vertical range.

tGinther, S.C. I*, Chang, A. 2, Steele, M.A. 1

THE EFFECT OF AN INVASIVE ALGA ON THE RECRUITMENT OF A POPULAR SPORT FISH AT SANTA
CATALINA ISLAND, CALIFORNIA

1 - California State University, Northridge, 2 - University of Southern California

Population dynamics of temperate marine fishes are often influenced by algal structure. Giant kelp (Macrocystis
pyrifera) is a historically dominant macroalga in southern California, and has been studied to explain much of the
variation in temperate fish recruitment. However, recent changes to structural and vertical complexity of algae due
to the invasion of the low-lying Sargassum horneri may alter the recruitment of kelp-associated fishes. Through
observations and experiments, our study examined whether the recruitment of a popular sport fish, kelp bass
(Paralabrax clathratus), differed in abundance and strata in the water column between M. pyrifera and S. horneri.
The abundance of kelp bass recruits was sampled on several reefs with naturally occurring M. pyrifera and S.
horneri. Additionally, in an experiment, we measured kelp bass recruitment onto 3 transplanted algal treatments: 1)
M. pyrifera alone, 2) M. pyrifera + S. horneri, and 3) S. horneri alone. Both observationally and experimentally, we
found that kelp bass recruitment was greatest to M. pyrifera, but there were no differences in recruitment among
strata in the water column. These findings suggest that kelp bass populations may be compromised on reef
landscapes that have been drastically altered by the invasive alga.

tGould, A.L.*, Dunlap, P.V.

POPULATION GENOMICS OF A BIOLUMINESCENT VERTEBRATE-MICROBE SYMBIOSIS

University of Michigan

The symbiotically luminous cardinalfish, Siphamia tubifer (Perciformes: Apogonidae) inhabits shallow coral reefs in
the Indo-Pacific. Mouthbrooding males release their larvae into the plankton; early in development, the larvae
initiate a symbiosis with the luminous bacterium, Photobacterium mandapamensis, which they acquire from the
environment. Adult fish are nocturnally active and use the bacterial light while foraging over the reef. During the
day, the fish aggregate in groups among the spines of sea urchins, and adults exhibit daily site fidelity to a host
urchin and return “home” if displaced. To examine the possible relationship between site fidelity and population
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genetic structure of host and symbiont we used double-digest, restriction site associated sequencing (ddRAD-seq)
with S. tubifer specimens collected from reef sites around Okinawa, Japan. Analysis of over 10,000 single
nucleotide polymorphisms (SNPs) across 300 individuals from 11 discrete locations and over four years revealed
low Fsub(ST) values and no evidence of genetic clustering at spatial scales ranging from a few to one hundred
kilometers. The lack of genetic structuring suggests that, despite homing ability and site fidelity, the fish does not
self-recruit. These results have implications for the fish’s dispersal potential and consequently, the timing and
location of symbiont acquisition by larvae.

Gourlie, D. ¥*, Hazen, L, !, Le Cornu, E.}, Martone, R. G. %, Erickson, A.L. %, Micheli, F. 2

CREATING AN ASSESSMENT TOOL TO FACILITATE ADAPTIVE MANAGEMENT IN FISHERIES
MANAGEMENT: A CALIFORNIA CASE STUDY

1 - Center for Ocean Solutions, Stanford Woods Institute for the Environment, Stanford University, 2 - Hopkins
Marine Station, Stanford University

Adaptive management is a common goal of fisheries management regimes. However, the concept of integrating
new science and information into a flexible management revision process is often impeded by data gaps, capacity
constraints, and limited access to the best available data and technologies. Here we present a decision support tool
being developed to mitigate some of these constraints and promote adaptive management of fisheries, using state-
managed fisheries in California as a case study. To practice adaptive management, managers must know whether
and how their decisions are meeting their management objectives over time. Based on an adaptation of metrics
and indicators from sustainable fishery certification programs and socioeconomic indicator frameworks that align
well with the goals and objectives of California’s fisheries management law, the Marine Life Management Act, we
present a flexible and practical tool for tracking fishery management performance in California. We showcase a
draft series of decision trees and questionnaires that managers can use to quantitatively or qualitatively measure
both ecological and social outcomes, helping them to prioritize management options and limited resources. We
envision that this assessment framework could also provide value as a communication or stakeholder engagement
tool, or a process of systematic peer review by qualified institutions.

Gravem, S.A. ¥*, Elahi, R. 2, Garza, C. 3, LaScala-Gruenwald, D. ?, Litvin, S.Y. 2, Menge, B.A. 4, Micheli, F. 2,
O'Leary, J.K. 5 Pearse, J.S. 8, Tyburczy, J.A. 7, Watanabe, J.M. ?

WHAT CAN WE LEARN FROM THE PISASTER DISASTER? RESPONSES OF PISASTER POPULATIONS AND
INTERTIDAL MUSSELS TO SEASTAR WASTING DISEASE

1 - Oregon State University ; UC Davis Bodega Marine Laboratory, 2 - Hopkins Marine Station, 3 - California State
University Monterey Bay, 4 - Oregon State University, 5 - California Sea Grant ; California State Polytechnic
University San Luis Obispo, 6 - Hopkins Marine Station ; University of California Santa Cruz, 7 - California Sea
Grant ; California State University Humboldt

The outbreak of seastar wasting disease (SSWD) has severely reduced populations of the keystone species
Pisaster ochraceus in the intertidal zone along the West Coast of North America. Based on the keystone species
hypothesis, the recent die-off of Pisaster may cause a shift in rocky intertidal ecosystems along the West Coast. In
particular, mussel beds may expand and the abundance, diversity and vertical extent of many sessile invertebrates
and algae may decrease. However, this prediction is based on results from experiments in the Pacific Northwest,
and the wide geographic extent of SSWD is an unprecedented opportunity to assess the generality of this
fundamental ecological concept. We expect that the strength of the keystone effect may be tempered at locations
with low mussel recruitment, high physical stress, or containing compensatory predators. To test the responses of
more southerly intertidal communities to this unprecedented disturbance, we have formed a collaboration among 6
universities to assess the ecological consequences of the disease at 11 sites spanning from Central Oregon to
Central California. Here, we report our findings 2 years post-disease, and focus on the changes in populations of
Pisaster and their primary prey, the foundation species Mytilus californianus.

Gregg, J.L. ¥*, Thompson, R.L. 2, Purcell, M.K. 2, Friedman, C.S. 3, Hershberger, P.K. !

PHYLOGENY OF ICHTHYOPHONUS PARASITES INDICATES MAJORITY OF GLOBAL IMPACTS CAN BE
ATTRIBUTED TO A SINGLE, UBIQUITOUS MARINE SPECIES

1 - USGS Marrowstone Field Station, 2 - USGS Western Fisheries Research Center, 3 - University of Washington
Parasites generally identified as Ichthyophonus impact fish populations, fisheries, and aquaculture across a wide
geographic range. Infections are reported in over 145 fish species; from the Barents Sea, to the southern tip of
Africa, in Atlantic and Pacific oceans, and in freshwater on six continents. Despite their global impact, little is known
of their diversity, transmission patterns, and phylogeography. This study compared parasite isolates from fish hosts
in Atlantic and Pacific Oceans, several rivers, and aquaculture sites in North America, Europe, and Japan, by
constructing a phylogeny based on structural alignment of ITS rDNA sequences. Six clades were identified,
however a single ubiquitous type accounted for a majority (71 of 98) of parasite isolations. This species occurred in
13 marine and anadromous hosts and was associated with epizootics in Atlantic herring, Chinook salmon, and
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American shad. A second Ichthyophonus species accounted for all samples from aquaculture, despite great
geographic separation of the freshwater hosts. This study is the first to evaluate the genetic relationships among
Ichthyophonus species across a significant portion of their host and geographic range. Phenotypic differences
among these putative species are also discussed.

Gregory, K.M. ¥, Jeppesen, R.K. 2, Wendt, C.A. 3, Eby, R. 2

SPATIAL AND TEMPORAL VARIATION IN CRAB COMMUNITIES ACROSS AN ESTUARINE GRADIENT

1 - Stony Brook University, 2 - Elkhorn Slough National Estuarine Research Reserve, 3 - California State University
Monterey Bay

Estuaries, waterways where rivers meet the sea, are biologically diverse and dynamic ecosystems. They are
unique habitats, which place unique stressors on the organisms living there. This study explores how the specific
environmental stressors of predation pressure by Enhydra lutris, the Southern sea otter, and location affect the
distribution of crab species over time in the Elkhorn Slough near Monterey, California. Study sites were chosen
along the slough gradient based on the availability of otter density data and historical data. Results showed that
over the past decade the presence of the invasive European green crab, Carcinus maenas, had decreased in the
slough, while native species Hemigrapsus oregonensis had grown in abundance across all sites. With the
exception of the increase in H. oregonensis, sites also displayed very similar ratios of the four selected crab
species at each site between 2005 and 2015. There was also no relationship found between predation of sea otters
and the abundance of green crabs. However, the results of this research are not conclusive and should open the
door to further exploration of the subject. These data provide information on spatial variation between native and
invasive species in estuarine environments, and could have broader impacts on future trapping efforts, possible
eradication efforts, and educational endeavors at the slough.

tGriffin, K.J. *, Hedge, L.H. 2, Johnston, E.H. 2, Gonzalez-Rivero, M. 3, Hoegh-Guldberg, O. 3

FINE SPATIAL RESOLUTION SPECIES DISTRIBUTION MODELS: TOOLS FOR MAPPING AND
BIOMONITORING COMPLEX HABITATS

1 - University of New South Wales, Australia, 2 - University of New South Wales, Australia; Sydney Institute of
Marine Science, 3 - Global Change Institute, University of Queensland, Australia

Species distribution modeling has been utilised to great success in terrestrial systems, often to interrogate the
influence of abiotic factors on species range. In marine systems, ecologists are confined by a paucity of data, and a
highly dynamic, heterogeneous system. Habitat maps have often failed to adequately represent this inherent
variability due to small sets of low-detail point-data abstracted across broad spatial areas. We comprehensively
surveyed rocky reefs in an urbanized estuary with 6000+ seabed photographs, and fitted the occurrence of key
species to a model including environmental descriptors: bathymetry, substrate maps, human use, and shoreline
features. Comparing our results with traditional diver-based surveys, and existing qualitative habitat maps, we
found evidence to support the use of both contemporary image-based survey methods, and species distribution
modeling as a tool to predict and capture the effects of environmental gradients on complex habitats, at a fine (1m?)
spatial resolution. This study will provide a uniquely detailed assessment of rocky reef habitat condition and species
distribution in relation to environmental gradients in our study estuary. Additionally, the outcomes from this project
are an example of improvements in our ability to map and assess marine habitats, given recent technological
developments.

tHaggerty, J.M. ¥*, Walsh, K. 1, Papudeshi, B. !, Thompson, F.L. 2, Dinsdale, E.A. !

INFLUENCE OF BENTHIC ORGANISMS ON OPPERTUNISITC PATHOGENS OF THE WATER COLUMN

1 - San Diego State University, 2 - Federal University of Rio de Janeiro, Brazil

Coral reefs are under a state of increasing microbialization as corals and large fishes are replaced with algae and
microbes, Bacteria and Archaea. Changes in benthic community structure is correlated to an increase in
opportunistic pathogens and higher rates of coral disease. To address the influence of benthic organisms on
opportunistic pathogens of the water column, microbes were exposed to the effluence of benthic organisms (coral,
algae, CCA and water control) before being screened with a nutrient rich media to select for opportunistic
pathogens. Composition of the water column microbial community was significantly altered by the screen, selecting
for a common opportunistic pathogen, Vibrio. Effluence from corals had the greatest impact on altering the
proportion of opportunists with a significant increase in Arcobacter, a rare bacteria in the water column that may
have significant ecological relevance. The screen sufficiently rarefied the community so whole genomes could be
reassembled from DNA fragments. Genomes showed Vibrio and Arcobacter have distinct metabolic genes defining
adaptive characteristics. Performing microbial screens identifies rare but potentially ecologically important microbial
species and how altered benthic communities may be contributing to the microbialization of coral reefs.

62



Halpern, B.S. '*, Garcia-Molinas, J. 2, Schoeman, D.S. 3, Brown, C.J. 4, Kiessling, W. 5, Moore, P.J. 8,
Pandolfi, J.M. 7, Poloczanska, E.S. & Richardson, A.J. & Burrows, M. ?

RESHUFFLING OF GLOBAL MARINE BIODIVERSITY UNDER CLIMATE CHANGE

1 - University of California, Santa Barbara, 2 - Scottish Association of Marine Science, 3 - University of the
Sunshine Coast, 4 - Griffith University, 5 - Universitat Erlangen-Nurnberg, 6 - Aberystwyth University, 7 - University
of Queensland, 8 - CSIRO

Anticipating the effect of climate change on biodiversity, in particular on changes in community composition, is
crucial for adaptive ecosystem management but remains a critical knowledge gap. We use climate velocity
trajectories, together with information on thermal tolerances and habitat preferences, to project changes in global
patterns of marine species richness and community composition under IPCC Representative Concentration
Pathways (RCPs) 4.5 and 8.5. Our simple, intuitive approach emphasizes climate connectivity, and enables us to
model over 12 times as many species as previous studies. We find that range expansions prevail over contractions
for both RCPs through the year 2100, producing a net local increase in richness globally, and changes in
composition driven by the redistribution rather than loss of diversity. These invasions homogenize present-day
communities across multiple regions. High extirpation rates are expected regionally (for example, Indo-Pacific),
particularly under RCP8.5, leading to strong decreases in richness and likely creation of novel communities where
invasions are common. The overlap of these patterns with contemporary human impacts highlights where current
action can help promote resilience to climate change. These results strongly suggest that conservation plans based
on current global marine diversity patterns will likely fail in the long run.

Halpin, P.M. ¥, Robles, C.D. ?, Flegel, R.L. 2, Orr, D.W. 3, Aleman-Zometa, J. 2

PATTERN AND PROCESS IN WAVE-DISTURBED MUSSEL BEDS

1 - UniUniversity of California, Santa Barbara, 2 - California State University, Los Angeles, 3 - California State
University, Monterey Bay

The mechanisms driving complex landscape patterns are of fundamental interest to ecologists. Of particular
interest is the extent to which those mechanisms are local and influenced by neighborhood effects as compared to
external forcings. Wave-generated gaps in the cover of intertidal mussel beds provide a model system to study
disturbance as a pattern driver. We mapped gap formation in mussel beds over several years in Barkley Sound,
BC, by creating GIS datasets of topography, wave speed, and mussel bed thickness, superimposed on georectified
photo-mosaics. Analysis showed that gaps formed in the central regions of mussel beds where conditions allow the
bed to thicken into layers through mussel proliferation and growth. Superficial layer mussels attach to each other
with no direct attachment to the rock. Deeper mussels weaken and lose attachment strength. More stable
peripheral regions of the beds are continually thinned by physical and biotic stresses and thus gain protection from
large propagating disturbances. Our findings indicate that mussel bed succession states do not occur as random
mosaics generated solely through externally imposed wave forcing. Because propagating disturbances occur in
natural assemblages over a range of spatial scales (e.g. forests, mussel beds, biofilms), our findings may have
broad implications.

tHameed, S.O. **, Miller, S.H. 2, Morgan, S.G. !

DRIVERS OF FECUNDITY DIFFERENCES AMONG SHORE CRAB POPULATIONS SPANNING 12° OF
LATITUDE

1 - Bodega Marine Laboratory, University of California, Davis, 2 - Smithsonian Environmental Research Center
A latitudinal gradient in larval supply exists along the west coast of the USA. Recent evidence that strong and
persistent upwelling does not transport larvae further offshore contradicts the traditional explanation that a
latitudinal gradient in upwelling determines the proportion of larvae that are transported offshore and lost to the
population. One alternative hypothesis is that a latitudinal gradient in cold, nutrient-rich and phytoplankton-poor
water along the coast may limit food for filter-feeding adults in California reducing reproductive output. We
investigated whether fecundity plays a role in the latitudinal variation in larval supply along this coastline, and what
other environmental factors affect fecundity in populations of an intertidal shore crab, Petrolisthes cinctipes. Our
study spans 12 degrees of latitude, from central California to northern Washington. Understanding why the
latitudinal gradient in larval supply exists will give us a more complete picture of the population dynamics of
invertebrates along this highly productive coast and better inform marine protected area planning and evaluation.
Understanding differences in fecundity across marine populations is important for developing robust estimates of
population connectivity.

tHancock, J.R.*, Place, S.P.

HOW INTERTIDAL SCULPINS COMBAT HYPOXIA AND OCEAN ACIDIFICATION: A PHYSIOLOGICAL
CONUNDRUM

Sonoma State University

Our current understanding of the susceptibility of teleost fish to changes in ocean pH (ocean acidification),
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dissolved oxygen (dead zones) and temperature, relevant in today's Anthropocene, is at best limited. While
numerous single stressor studies have generated a framework for understanding physiological responses to the
environment in fish, few have addressed the multifaceted threat that is climate change. We used a rocky intertidal
species, Clinocottus analis to investigate how acclimation to ocean acidification affects whole animal performance
in a hypoxic environment. Preliminary data suggests that routine metabolic rate (RMR) and hypoxia sensitivity
(Pcrit) may increase after a 7 day acclimation to pCO: levels consistent with end of the century projections
(1,000patm). In addition, we used both behavioral and biochemical based analyses to examine how the energetic
demands associated with acclimation to low pH environments may impact the fish's reliance on facultative air
breathing in low oxygen environments. Our results suggest that the antiquated idea of a fish's acute resilience to
ocean acidification may be overestimated. This is especially important when considering the potential for alterations
in performance and behavior, which could have cascading effects on ecosystem interactions, such as predator-prey
dynamics within the rocky intertidal.

tHang, M.*, Moore, S.W.

INNOVATIVE USES OF LOW-COST OPEN SOURCE TECHNOLOGIES FOR MARINE ECOLOGICAL
RESEARCH

California State University of Monterey Bay

The marine environment offers a variety of ecosystems for study; however, these ecosystems are highly dynamic,
difficult to study for long periods of time, and/or completely inaccessible to most people. This makes conducting in
situ research more difficult compared to the terrestrial environment. Many ecological studies rely on SCUBA but
divers are exposed to dangerous conditions and can only be under for a limited amount of time. ROVs and AUVs
remove the danger component but commercial ones are extremely expensive to obtain and operate. With the
advent of open-source technologies and the maker movement, ecological research in the marine environment has
now become more accessible to researchers with limited funding. For example, our student-built Ulithi ROV
(~$5000) has helped the team of One People One Reef examine coral reef health in the remote Micronesian Outer
Islands while our BRUVS’ (~$600) have helped them collect reef fish abundance data. Our current project involves
guantifying natural mortality rates of market squid (Doryteuthis opalescens) embryos in shallow and deep waters of
Monterey Bay using custom, underwater camera-sensor systems (~$5000). These were designed by students to
record temporal observations of embryo mortality by taking time-lapse video and oceanographic measurements.

tHart, C.H.*, Lema, S.C., Hunter, C.S., Hardy, K.M.

THE IMPACTS OF THE EDC 4-NONYLPHENOL ON THE IMMUNE RESPONSE OF THE PACIFIC OYSTER,
CRASSOSTREA GIGAS

California Polytechnic State University

The endocrine disruptor nonylphenol (NP) is a pervasive aquatic pollutant whose detrimental effects on marine
organisms can be attributed to both its estrogenic activity, as well as other unrelated toxic properties. The goal of
this study was to determine how exposure to NP influenced immune function in the Pacific oyster (Crassostrea
gigas) by measuring total hemocyte counts (THC) and immune-gene expression following a bacterial infection. We
exposed oysters to NP at high (100ug/L), low (2ug/L) or control doses for 7d, then experimentally infected oysters
with Vibrio campbellii. After 24h, hemolymph samples were collected for determination of THC; gill, mantle and
hemocyte tissues were collected for the subsequent gPCR analysis of 9 immune genes (bigdefl-3, bpi, galectin,
lectin, lysozyme, transglutaminase and timp). We found that bacterial infection resulted in a significant increase in
THC in the control oysters, but this response was abated in low and high NP exposure groups. We also confirmed
that a number of genes were significantly responsive to bacterial injection (in all tissues: lysozyme and timp;
hemocytes: bigdef2; mantle: galectin, transglutaminase, bigdef2 and bpi); and of these, infection-induced
expression changes in galectin and tranglutaminase (in mantle tissue) were also repressed by low dose NP
exposure. NP alone caused significant changes in the relative mRNA levels of some genes in each tissue. Our
results suggest that exposure to NP does have the potential to alter the cellular and transcriptional immune
response in C. gigas.

Hedge, L.H. **, Warton, D.l. 2, Johnston, E.L. !

QUANTIFYING RECREATIONAL INTENSITY IN COMPLEX URBAN WATERWAYS

1 - Evolution and Ecology Research Centre, The University of New South Wales, 2 - School of Mathematics and
Statistics, The University of New South Wales

Ports and harbours are a heterogeneous mosaic of natural habitat and complex infrastructure that can be hubs of
both commerce and recreation. These urban waterways are often overlooked in spatial management plans,
perhaps due to the difficulty of quantifying 'human use', or the lack of spatially explicit species and diversity data. It
is critical, however, to provide policymakers with the right tools to elucidate both 'human use' and habitat
distributions at a scale relevant to management actions. Here we describe a Species Distribution Modeling (SDM)
technique to predict the fine scale (< 1 km) distribution of on-water recreation within one of the worlds busiest ports,
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Sydney Harbour, Australia. We predict several hotspots of recreational intensity, in some parts of the harbour
reaching almost 75 recreational users per square kilometre. Our models are both trained and tested using data
from one of the most comprehensive stratified surveys of this type ever undertaken in the region. Using this data
we can examine the spatial overlap of recreational activities and new habitat models being constructed using as
part of the Sydney Harbour Research Project.

Henkel, S.K.*, Phillips, A.J.

SHIFTING DOMINANCE OF FLATFISH RECRUITS ON THE OREGON INNER SHELF

Oregon State University - HMSC

Flatfish are important predators and prey in the vast stretches of Oregon's coastal sedimentary habitats. These
habitats are highly dynamic, experiencing changing oceanographic conditions (e.g. shorter-term upwelling
variability and longer-term regime shifts) as well as shifting and variable substrate. We present results of a six-year
study conducted on the central Oregon coast to assess benthic fish and invertebrate communities and monitor their
seasonal and inter-annual variability. From June 2010 to August 2015 sampling was conducted bi-monthly within a
narrow depth range (30 to 50 m) with a 2 x 0.5 m beam trawl. The majority of organisms captured were newly
settled/juvenile flatfish. Over the six year study, the dominant juvenile flatfish captured has varied among speckled
sanddab, butter sole, and Pacific sanddab. These shifting species compositions reflect year to year changes
oceanographic conditions measured at the site. From a top-down perspective, these shifts have direct
consequences for the benthic community as soles and sanddabs have different feeding strategies, thus
differentially impacting the prey field. These shifts can also have consequences for the offshore trawl fishery,
marine mammals, and diving birds as the larger Pacific and smaller speckled sanddab are differentially targeted by
these groups.

Heras, J. ¥*, Aguilar, A.?

ANALYSIS OF MULTIPLE TRANSCRIPTOMES TO IDENTIFY ADAPTIVE EVOLUTION IN ROCKFISHES
(SEBASTES) SUBGENUS PTEROPODUS

1 - University of California, Irvine, 2 - California State University, Los Angeles

The genetic mechanisms that contribute to adaptation and speciation are not completely understood, especially
within marine ecosystems. These evolutionary processes can be elucidated by directing attention to adaptive
radiations, because they provide replicates of divergence within a given environment or time-frame. Marine
rockfishes (genus Sebastes) are an exemplary demonstration of adaptive radiations and unique model system for
studying adaptive evolution. Brain transcriptomes were sequenced via RNA-Seq from three species within the
subgenus Pteropodus and a pair of related congeners to Pteropodus in order to find repeated patterns of adaptive
evolution. De novo assemblies from these transcriptomes were used to identify 3,867 orthologous clusters, and 866
genes were subject to positive selection based on site models. Genes under positive selection belonged to a
variety of gene functions that include sensory perception, growth, and metabolism. By using branch-site models, we
found 686 genes subject to positive selection that were restricted to Pteropodus in comparison to closely related
congeners. Genes under positive selection within Pteropodus were associated with visual perception, regulation of
cell proliferation, and response to stimulus. These candidate genes will provide a better understanding of how this
subgenus radiated and adapted to their respective habitats within the Northeast Pacific.

Higgins, B.A.*, Harrison, J.S., Mehta, R.S.

SCALING OF DENTITION FOR THE CALIFORNIA MORAY (GYMNOTHORAX MORDAX)

University of California, Santa Cruz

Teeth can provide insights into the dietary habits of both extinct and extant animals. Throughout ontogeny, the size
and shape of teeth may change, suggesting dietary shifts as animals grow. In moray eels (Anguilliformes:
Muraenidae) tooth morphology has been shown to be closely linked to dietary specializations. This study examined
tooth morphology of the oral jaws in an ontogenetic series of specimens from the California moray eel
(Gymnothorax mordax) (n=18, size range: 455-850 mm TL). To quantify tooth morphology, the length and width of
each tooth was measured in the following five regions: inner maxilla, outer maxilla, ethnovomerine, vomerine, and
dentary. Teeth located in the anterior portions of each region were regressed against head length (HL) to detect
scaling patterns throughout ontogeny. We found that both length and width of the anterior teeth in all regions scaled
isometrically with HL, indicating that tooth shape and relative size is maintained throughout ontogeny. These
isometric patterns in size and shape suggest the California moray does not undergo an ontogenetic shift in diet.
Stomach contents removed from a series of specimens captured around Catalina Island, California (n=49),
indicating that juvenile and adult morays are generalists eating a range of vertebrate and invertebrate prey.
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Hilary, W. ¥*, Wedding, L. %, Lecky, J. ?, Selkoe, K. 3, Kirsten Oleson 2

MAPPING HUMAN IMPACTS ON THE CORAL REEFS OF HAWAI'I

1 - Center for Ocean Solutions, Stanford University, 2 - Department of Natural Resources and Environmental
Management, UH Manoa, 3 - National Center for Ecological Analysis and Synthesis, UC Santa Barbara

The nearshore reef environment in Hawaii is impacted by a wide range of human activities, both on land and at
sea. Understanding the spatial distribution, intensity, overlap, and cumulative influence of human activities is
essential for effective management of ocean resources. Currently this kind of information is not readily available to
resource managers and policy makers.This research takes novel approaches to produce maps for some of the
most important anthropogenic drivers of coral reef condition in Hawaii. To accomplish this we have compiled spatial
datasets from a range of sources into a unified framework to create a comprehensive database. This talk will focus
on methodologies devised to produce statewide maps of fishing pressure, land-based pollution, habitat
modification, and invasive species. Special focus will be given to West Hawaii in attempt to answer questions like:
which threats should be of greatest concern along West Hawaii's coast? Which habitat types are the most
impacted? Further applications for these data will also be discussed. Ongoing projects are using these products in
a cumulative impact mapping study and in combination with a large data synthesis of biological survey data to
investigate relationships between anthropogenic driver intensity and measures of ecosystem condition.

tHillman, J.R. **, Lundquist, C.J. 2, Thrush, S.F. !

THE MULTIPLE DIMENSIONS OF CONNECTIVITY

1 - University of Auckland, New Zealand, 2 - University of Auckland, New Zealand National Institute of Water and
Atmosphere Research, New Zealand

There is a growing demand to both conceptualise and quantify connectivity in ecosystem processes as humans
continue to heavily modify the natural world around them while the demand for benefits to society from ecosystems
increases. Connectivity is well recognised in population dynamics, influencing recovery processes, patch dynamics
and population viability. But connectivity in ecosystem processes, i.e. the flux of energy and matter between
habitats, has received little attention. As a result, there is limited understanding of whether specific habitats are
sources, sinks, or transformers of energy and matter, and how the spatial arrangement of these habitats influence
processes at larger scales. It is particularly important that we develop techniques to assess habitat
interdependence in ecosystem functions for coastal and estuarine seafloor habitats because of their structural
complexity and high performance. | assess the suitability of the framework provided by the concepts applied in
population connectivity studies to provide insights for ecosystem connectivity, and use this framework to
conceptualise the links that exist between the supply and flow of ecosystem services across heterogeneous
seafloor landscapes.

tHollarsmith, J.A.*, Picard, M., Farlin, J.P., Stott, H., Russell, A.D., Grosholz, E.D.

SPATIALLY COMPLEX IMPACTS OF UPWELLED WATERS INTO TOMALES BAY

University of California, Davis

Seasonal upwelling influences estuarine carbonate chemistry in spatially complex ways. By measuring carbonate
chemistry (pH, alkalinity, salinity, temperature, DO) and biological activity (chlorophyll a) at relevant spatial and
temporal scales in Tomales Bay, CA, we were able to quantify how far upwelled water penetrates the bay and its
biological impact. We found that the impact of upwelled water on bay water chemistry differed as a function of
distance from the mouth of the bay and also differed between sites adjacent to the shoreline and sites in the main
channel at the same distance from the bay mouth. This spatially complex pattern of water chemistry has
measurable consequences for the native Olympia oyster population, and likely other species sensitive to altered pH
and alkalinity. Our study highlights the potential biological importance of changes in water chemistry at small spatial
scales as the ocean waters become increasingly acidic and upwelling is projected to increase due to future climate
change.

tHunt, E. M. ¥*, Miller, L. P. 2, Denny, M. W. 2, Allen, B.J. !

PHOTOSYNTHETIC PERFORMANCE AND COMMUNITY STRUCTURE OF MICROALGAE IN RESPONSE TO
TEMPERATURE VARIATION

1 - California State University, Long Beach, 2 - Hopkins Marine Station of Stanford University

Global climate change is resulting in both higher average temperatures and temperature variability, which is likely a
stronger driver of changing community structure. Little is known about how microalgal productivity will change in
response to an increase in temperature variation, and understanding this response will be important in determining
how broader marine communities might be affected if this key food source is reduced. To test how microalgae in
the rocky intertidal zone would be affected by climate change, we measured the Net Photosynthetic Rate of
microalgae grown under different temperature variability's and exposed to acute temperature stress. NPR was
quantified with an infrared gas analyzer as the rate of CO2 uptake. NPR of Microalgae grown under different field
temperature treatments, Low variability treatments had a greater difference in NPR compared to Normal and High
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(df=2,F=6.61,p=0.06). NPR of Microalgae exposed to acute temperatures, Microalgae exposed to 18°C and 24°C
had a lower change between pre and post photosynthetic rate, compared to plates exposed to 36°C (df=15,
F=3.81, p=.001). If the increase in temperature variability continues it could pose a problem for the growth and
survival of a key food source of grazers in the rocky intertidal zone.

Huntington, B.E. ¥*, Watson, J.L. 2

COMPARING FISHERY-INDEPENDENT LONGLINE AND HOOK AND LINE SURVEYS TO TAILOR
MONITORING METHODS TO A LOCAL MARINE RESERVE

1 - Oregon Department of Fish and Wildlife, 2 - Partnership for Interdisciplinary Studies of Coastal Oceans
Rigorous marine reserve assessment hinges on managers knowing the bias related to the monitoring techniques
being used. However, few comparison of fishery-independent studies have been conducted in the nearshore,
shallow water (<40m) reefs of the Northeastern Pacific to inform long-term monitoring in this area. While in the early
stages of establishing long-term monitoring protocols for evaluating fish communities in Oregon's marine reserves,
Oregon Department of Fish and Wildlife's (ODFW) Marine Reserve Program is exploring several fishery-
independent methods tailored to specific reserve sites. Here, a longline pilot study was conducted concurrently with
the ongoing hook and line survey in an attempt to increase the catch of species valued in the local fishery
surrounding Redfish Rocks Marine Reserve. We compare the fish community composition, catch rate, size
distributions, and the cost-benefit among these two methods. Our conclusions will highlight the relevance of local
fisherman knowledge and the value of spatially-explicit fishery landing data to inform the methods used to monitor
individual marine reserves.

tHurley, K.K.C. ¥*, Timmers, M.A. 2, Godwin, L.S. 3, Copus, J.M. 1, Skillings, D.J. 4, Toonen, R.J. !

AN ASSESSMENT OF MESOPHOTIC AND SHALLOW REEF BRACHYURAN CRAB ASSEMBLAGES IN THE
HAWAIIAN ISLANDS

1 - The Hawai’i Institute of Marine Biology, University of Hawai'’i at Manoa, 2 - The Hawai'i Institute of Marine
Biology, University of Hawai'i at Manoa; Joint Institute for Marine and Atmospheric Research, University of Hawai'i
at Manoa; National Oceanographic and Atmospheric Administration, Pacific Islands Fisheries Science Center, 3 -
National Oceanographic and Atmospheric Administration, Office of National Marine Sanctuaries,
Papahanaumokuakea Marine National Monument, 4 - Brooklyn College

Shallow coral reefs are extensively studied, and although scleractinian corals have been recorded to 165 m, little is
known about other mesophotic coral reef ecosystem (MCE) inhabitants. Brachyuran crabs fill many ecological and
trophic niches on reefs, making them ideal candidates for evaluating species composition among depths to ask if
MCEs host the same communities as shallower reef communities that have been well-studied. Here we deployed
Autonomous Reef Monitoring Structures (ARMS) for two years among shallow sites (12 m) around the Hawaiian
Islands to compare directly with a depth gradient (12, 30, 60, and 90 m) at a single site on the south shore of O'ahu
island to sample and assess brachyuran crab communities. Over 650 brachyuran crabs representing over 65
morphospecies (16 families) were found. Community composition was not significantly different among shallow (12
m) sites separated by up to 25 km, but was highly stratified by depth at a single location. Mesophotic reefs are
hypothesized to play a critical role in providing a depth refuge from anthropogenic stressors impacting shallow reefs
across the globe. We show that deeper reefs host significantly different brachyuran communities than shallow ones
in Hawalr'i, with only 3 of 69 morphospecies (~4%) occurring across the entire depth range sampled.

tlto, M. ¥*, Nakaoka, M. ?

EFFECTS OF CO2 ENRICHMENT ON TWO SPECIES OF SPIRORBID POLYCHAETES IN SEAGRASS BED

1 - Akkeshi Marine Station, Graduate School of Environmental Science, Hokkaido University, 2 - Akkeshi Marine
Station, Field Science Center for Northern Biosphere, Hokkaido University

Atmospheric CO: increase causes seawater pH decline, known as Ocean Acidification (OA). Although OA is
predicted to progress faster in cooler regions, many previous studies focused on its impacts for tropical species.
This study aims to examine OA effects on calcareous sessile epifauna in a seagrass bed at eastern Hokkaido,
Japan, where cold-current Oyashio affects its oceanography. Two abundant calcareous sessile epifauna, spirorbid
polychaetes Neodexiospira brasiliensis and Circeis spirillum on artificial seagrass blades were used for an indoor
aquarium experiment. Organisms were kept under three different conditions, "Extreme", "High" and "Control" with
average pCO: of 2500, 700 and 500 ppm respectively, for 5 weeks, and then analyzed for variation in survival,
growth and recruitment rate. The responses to CO2 enrichment varied between the two species. Both species
showed the highest survival rate in "Control", but the temporal pattern varied between the species. The shell growth
rate was highest in "High" treatment for both species. Recruitment occurred mostly in "Control", some in "High", but
never in "Extreme". The observed variation in responses may be related to differences in physiology and life history
traits. Trade-off between growth and reproduction may explain higher growth rate in "High" treatment.
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Jacobs, D.K. ¥*, Dolby, G.A. !, Hechinger, R. ?, Ellingson, R.A. 1, Findley, L.T. 3

SEA-LEVEL CYCLES GENERATE GLACIAL AGE REFUGIA ON SUBTROPICAL COASTS

1 - University of California, Los Angeles, 2 - Scripps Institution of Oceanography, La Jolla, 3 - Centro de
Investigacion en Alimentacién y Desarrollo, Guaymas

We combine paleohabitat and genetic study of estuaries along coast from Northern California through the Gulf of
California to assess the impacts of glacially driven sea-level change on population evolution. Bathymetry-based
models of shoreline habitat along the Pacific Coast indicate absence of tidal estuaries during glacial lowstand
between persistent refugia north of Point Conception and in the Vizcaifio region, to the north of Punta Eugenia on
the outer coast of Baja California. Using microsatellite alleles that discriminate between refugial populations, we
demonstrate mixing across the intervening California Bight from these refugial sources in three low dispersal
estuary specialist fishes, Fundulus parvipinnis (California Killifish), Quietula y-cauda (Shadow Goby), and
Gillichthys mirabilis (Longjaw Mudsucker). Glacial age refugia also drive genetic patterns of Q. y-cauda and G.
mirabilis within the Gulf of California. Greater habitat and genetic continuity occurs along the more shallowly sloping
bathymetry of the mainland coast while local glacial refugia and subsequent mixing between isolated habitats is
evident on the steeper peninsular coast. Our results document that glacier-induced sea-level change interacts with
heterogeneous habitat to strongly influence evolutionary processes on coasts that are far removed from glaciers
themselves. We should consider these issues as we hope to manage coastal biodiversity while facing the onset of
a new round of sea-level rise.

tJeffries, S.V.*

SLOW VEGETATIVE GROWTH INHIBITS DISTURBANCE RECOVERY OF INTERTIDAL MACROCYSTIS IN
CENTRAL CALIFORNIA

Moss Landing Marine Laboratories

The recently synonymized kelp genus Macrocystis contains several distinct growth forms, two of which co-occur in
central California. Previous work has established the importance of recruitment to recovery of the sexual deep
water morphology. However, little is known about recovery patterns of the rhizomatous intertidal morphology. In
order to address this deficiency, fifteen circular plots were established in an intertidal Macrocystis bed, with two
clearings sizes (1.5m and 3m diameter) and three treatments (full removal, partial [frond] removal, and control). Full
clearings were monitored by measuring encroaching growth of bordering individuals. Partial clearings and control
plots were monitored by counting densities of (regrown) fronds. All plots were monitored for sexual recruits. Small
clearings recovered significantly faster through rhizome encroachment than large clearings. However, frond
regrowth was not seen in partially cleared plots, as rhizome death was observed shortly after fronds were removed.
Finally, no sexual recruits were seen in any plot for the length of the experiment. The lack of frond regrowth
indicates that vegetative individuals suffer after major biomass loss, possibly due to inadequate storage capabilities
of the rhizome. Though rhizome growth was documented, it was slow, potentially leading to long recovery times for
disturbed populations. Overall, the lack of recovery from cut rhizomes, slow encroaching rhizome growth, and
absence of recruits indicate that these populations likely rely on pre-existing individuals for population persistence.

tJellison, B.*, Gaylord, B.

SEAWATER CHEMISTRY ALTERS THE SENSORY ABILITIES OF SNAILS AND THEIR SEA STAR
PREDATORS: IMPACTS ON TRAIT-MEDIATED INDIRECT EFFECTS

Bodega Marine Laboratory, University of California, Davis

Human-induced changes in seawater chemistry (ocean acidification, OA) are thought to pose a major threat to
marine organisms. Although previous research has focused on physiological effects of OA, emerging evidence
suggests that low-pH can also disrupt an organism's ability to respond appropriately to sensory cues. Such effects
may influence not only individual species, but also interactions among species. Here, we investigated effects of
low-pH on a food web, including a sea star predator (Leptasterias hexactis), an intermediate consumer (the turban
snail, Tegula funebralis), and a common macroalga (Mazzaella flaccida). Results indicate that snail anti-predator
behavior is impaired under low-pH. Prey remained below the water where (regardless of sea star sensory abilities),
predators had a higher chance of encountering and capturing snails, which led to increased consumption of snails
in low-pH. The altered behavior of prey also translated into a weakened trait-mediated indirect interaction (TMII).
Whereas shnails held in ambient seawater grazed a reduced amount of algae in the presence of sea stars
(characteristic of a functioning TMII), algal consumption was higher under OA conditions regardless of sea star
presence (representing a weakened TMII). Although predation has been shown to be a major driver of community
structure, our work suggests that seawater pH can impact both direct and indirect trophic interactions. As OA
proceeds and conditions of reduced pH become more widespread, alterations in prey behavior could lead to
unexpected community level consequences.
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Jenkinson, R.S. ¥, Hovel, K.A. ?

EXPERIMENTAL AND FIELD EVIDENCE OF TRAIT MEDIATED INDIRECT INTERACTIONS IN KELP FORESTS
OF THE SOUTHERN CALIFORNIA BIGHT

1-SDSU/UCD, 2-SsbsU

The principle mechanism driving trophic cascades is often considered to be the direct consumption of herbivores by
predators. In addition to regulating herbivore density predators may also elicit changes in the behavior of their prey.
These non-lethal effects that decrease grazing rates thus leading to increased primary productivity are termed trait-
mediated indirect interactions (TMIIs). There is evidence that TMIIs may be as or even more important in driving
trophic cascades than DMIIs. We explored the role of TMIIs vs. DMIIs in the well described kelp forest trophic
cascade (sheephead /spiny lobster - sea urchins - giant kelp) of the Southern California Bight (SCB). Surveys at 16
sites between Point Conception, CA and Punta Baja, Mexico described the relationship between the ratio of
exposed vs. cryptic urchins and predator densities. In the Point Loma, San Diego kelp forest 3 x 3 x 1.5 meter
exclusion cages were used to test urchin behavioral response to the presence of each predator species. Grazing
rates on pre-weighed giant kelp blades were used as a proxy for urchin behavior. These experiments were
replicated in laboratory mesocosms of similar size to field treatments. The percent of cryptic urchins varied between
sites but was most strongly correlated to lobster abundance. Both lobster and sheephead induced behavioral
changes in urchins in experimental trials. The behavioral but non-mortality effects of lobster and sheephead on
urchins in the SCB may explain the often high densities of cryptic urchins in MPAs that generally harbor increased
predator densities.

Jeppesen, R. '*, Perry, D. 2, Rodriguez, M. %, Elder, L. 3, Woolfolk, A. %, Eby, R. %, Endris, C. %, Wasson, K. !
EFFECTS OF ALGAL WRACK ON SALT MARSH ECOSYSTEMS

1 - Elkhorn Slough National Estuarine Research Reserve, 2 - University of New Haven, 3 - Humboldt State
University

We investigated the effect of wrack (Ulva spp.) deposition on the salt-marsh plant, pickleweed (Sarcocornia
pacifica), at Elkhorn Slough estuary, California. Eutrophication in estuaries can lead to extreme abundance of
floating algal mats, which get tidally deposited on the marsh, sometimes forming a dense layer, particularly at bank
edges. In earlier studies, we have documented high rates of bank erosion and vegetation retreat in Elkhorn Slough.
We hypothesize that algal wrack is an important contributor to marsh loss near bank edges. First, we used
historical aerial photos to characterize algal mat abundance over time. Our results suggest that wrack has
increased concurrent with nutrient loading. Second, we conducted manipulative field experiments to determine the
effects of wrack deposition on pickleweed. We found strong negative effects on percent cover of succulent tissue,
canopy height, and flowering. Third, we monitored 15 marsh-bank edge sites to determine spatial and temporal
variation in wrack deposition throughout the estuary. We found that some marsh edges in the lower estuary are
subject to frequent burial by wrack, with negative consequences for marsh health. Abundant wrack may thus
threaten salt-marsh sustainability, with negative effects on marsh plants and in turn on the bank edges they
stabilize.

tJew, M*, Ebert, D.A.

Redescription of the Bigeye Chimaera, Hydrolagus macrophthalmus, de Buen, 1959, (Chimaeriformes:
Chimaeridae)

Moss Landing Marine Laboratories

Hydrolagus macrophthalmus de Buen, 1959 is a little known chimaeroid species from the Southeastern Pacific
Ocean. It was described based on two specimens by Fernando de Buen, and at the time it was the only chimaeroid
species, other than Callorhinchus callorynchus (Linnaeus, 1758) known from the region. At least four other species
are now known to occur in the area therefore making improved identification between species all the more
important. Hydrolagus macrophthalmus can be distinguished from the other regional species by a combination of
uniform height of the elongated second dorsal fin, a long curved first dorsal fin spine that extends past the origin of
the second dorsal fin when laid flat and uniform dark brown coloration with no light markings or spots laterally on
the body. The species is compared to four other species reported to occur in the Southeastern Pacific Ocean: H.
alphus, H. melanophasma, H. mccoskeri and H. trolli. Improved identification of Southeastern Pacific Ocean
chimaeras will help in developing better management practices and conservation of these little known
Chondrichthyans.

Johnson, D.W.*

THE INFLUENCE OF PELAGIC LARVAL DURATION ON THE OPENNESS AND STABILITY OF REEF FISH
POPULATIONS

California State University, Long Beach

Marine populations may be closed systems, open systems, or something in between. The degree of openness has
important consequences for population dynamics. Populations that are more closed may have greater potential for
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stabilizing feedback because both population input and survival may respond to local density. In contrast,
populations that are more open may exhibit greater variability because input is unrelated to local density. Pelagic
larval duration (PLD) is thought to be a good proxy for dispersal distance, and therefore population openness. If
these two suppositions are true, then species with longer PLDs should have populations that experience weaker
regulation. | tested this idea by analyzing fluctuations in population densities for 23 species of fish at locations
throughout California. At the scale of local populations (reefs of 50-250 ha), species with longer PLDs exhibited
greater variation in density. Recruitment data were available for 16 species. Of these 16 species, 12 exhibited a
positive relationship between local abundance of adults and future number of recruits, though species with longer
PLDs were less likely to show detectable relationships. These results suggest that even at local scales, self-
recruitment may be common and that local reproduction may play a significant role in regulating population size.

tJohnson, K.M.", Lema, S.C.

INVESTIGATING THE EFFECTS OF 4-NONYLPHENOL ON ENDOCRINE AND OSMOREGULATORY
FUNCTION IN THE ARROW GOBY CLEVELANDIA 10S

Cal Poly, SLO

Recent evidence indicates that some of California's coastal estuaries are contaminated with the chemical 4-
nonylphenol (4-NP). Tissue burdens of 4-NP detected in the intertidal arrow goby (Clevelandia ios) in California are
among the highest recorded worldwide, however, it remains unknown whether these fish are impacted by this 4-NP
contamination. 4-NP is an established endocrine disrupting compound with estrogenic properties that can alter
reproductive function, but evidence that estrogens can also modulate iono- and osmo-regulatory function in fish
implies that estuarine fishes exposed to 4-NP may also exhibit impaired ability to maintain hydromineral balance.
Here, we examined the time course of detectable xenoestrogen biomarker responses to 4-NP in adult male arrow
gobies, and also tested for impaired osmoregulation resulting from 4-NP exposure. Our data thus far suggests that
4-NP can induce moderate elevations in estrogen-responsive gene transcript levels in the goby liver, pointing to the
utility of relative mRNA levels of these genes as accurate biomarkers for xenoestrogen exposure in this species.
We are continuing to examine whether exposure to 4-NP may cause the arrow goby to suffer deleterious impacts
linked to impaired osmoregulatory abilities in the rapidly changing salinity conditions similar to those of coastal
estuaries.

Johnson, L.N. ¥*, Thurber, A.R. 2, Simmons, T.B. 3, Bik, H. 4, Colwell, F.S. 2, Danovaro, R. %, Deming, J. %,
Freider, C. ¢, Gontikaki, E. 7, Grupe, B. 8, Ingels, J. %, Levin, L.A. & Lins, L. 19 Pape, E. ¥°, Pasulka, A. !
GLOBAL BIOGEOGRAPHY OF BENTHIC DEEP SEA MICROBIAL COMMUNITIES

1 - School of Oceanography, University of Washington, Seattle, USA, 2 - College of Earth, Ocean, and Atmospheric
Sciences, Oregon State University, Corvallis, USA, 3 - University of California, Berkeley, USA, 4 - University of
Birmingham, Birmingham, UK, 5 - Stazione Zoologica Anton Dohrn, Napoli, Italy, 6 - University of Southern
California, Los Angeles, USA, 7 - Oceanlab, University of Aberdeen, Newburgh, Scotland, 8 - Scripps Institution of
Oceanography, La Jolla, USA, 9 - Plymouth Marine Laboratory, Plymouth, UK, 10 - Ghent University, Ghent,
Belgium, 11 - California Institute of Technology, Pasadena, USA

The deep sea contains a plethora of prokaryotes that are critical to global biogeochemical cycling. While we have
fundamental understanding of the processes that occur and the taxa responsible for mediating these cycles in the
deep sea, we currently lack an understanding of how bacteria and archaea are distributed across the deep
seafloor. We hypothesized that increased alpha diversity via habitats increases the gamma diversity and that the
community composition will be a function of habitat and depth. We tested these hypotheses by sequencing the 16S
rRNA genes of bacteria and archaea in surface sediment samples collected from 132 sample sites around the
globe at reducing habitats, oxygen minimum zones, deep-sea sediment, canyons and seamounts, all between 300
and 4,870 meters in depth. This comprehensive analysis yielded over 28,000 sequences, primarily bacteria, in most
samples, but for comparison the data were rarified to 1,000 sequences per sample. The source habitat for the
sediment samples explained 43.5% and ocean depth explained 45.4% of the community structure, but there was
no relationship between depth and community diversity. However, increased diversity of habitats considered
increased the community diversity detected, suggesting that deep-sea sediments hold an, as of yet, untapped
diversity of microbial life.

Judge, J.L. ¥*, Barry, J.P. 2

MACROINVERTEBRATE COMMUNITY ASSEMBLY ON DEEP-SEA WOOD FALLS IN MONTEREY BAY IS
STRONGLY INFLUENCED BY WOOD TYPE

1 - University of California Berkeley, 2 - Monterey Bay Aquarium Research Institute

Factors influencing patterns and processes of community assembly at deep-sea wood falls are poorly known. In
this study, we investigated the role of wood type as an environmental filter in the assembly of deep-sea wood fall
communities. Ten different wood types representing a wide range of structure from solid logs to bundles of
branches with leaves were sunk to a depth of 3,100 m depth near Monterey Bay, CA. In total, 28 wood substrates
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were deployed on the deep-sea bed. After 2 years, the wood substrates were recovered and returned to the
surface with over 7,000 attached or colonizing macroinvertebrates. All macroinvertebrates were identified to the
lowest taxonomic level possible, including several species new to science. Diversity indices, multivariate analyses
of variance, and indicator species analysis indicated that; 1) there was significant variation in the colonizing
community assemblages among different wood types and 2) wood type accounted for approximately 70% of the
variation. Although trends linking wood properties and the structure of the colonizing community were apparent, this
is a complex system that merits further investigation to explicitly test the interaction of substrate complexity and
functional traits of invertebrate colonists.

tKane, C.N. ¥*, Tissot, B.N. ?

PATTERNS AND POTENTIAL MECHANISMS DRIVING VARIATION IN HERBIVOROUS REEF FISH
ABUNDANCE FROM SHALLOW TO MESOPHOTIC DEPTHS IN HAWAII

1 - Washington State University, 2 - Humboldt State University

Herbivorous reef fishes are largely considered integral components of healthy coral reef ecosystems. Yet initial
studies of mesophotic coral reefs (>30m) indicate vast reductions in herbivorous reef fish communities when
compared to their shallow congeners. Initial hypotheses regarding the reduction in herbivorous fishes with depth
propose that 1) decreased light levels may reduce habitat quality, and 2) algal abundances are reduced or
chemically defended on deep reefs. We conducted surveys along stratified depth gradients in West Hawaii to
assess variability in reef fish trophic assemblages and habitat with depth. We then conducted algal transplant
experiments to determine the palatability of common algal species in mesophotic depths. Our findings support
previous studies of reduced herbivorous reef fish abundances with depth, yet the absence of herbivores at depth
does not appear to be associated with variations in habitat complexity or turf algal cover. Instead, herbivore
reductions were positively associated with reductions in coral cover, and negatively associated with increasing
macroalgal cover with depth. Algal transplant experiments revealed that deep algal species are edible and quickly
consumed by shallow herbivorous fishes. These findings suggest changes in herbivore populations with depth are
more complicated than food availability or habitat quality previously hypothesized.

tKaratayev, V.A.*, Baskett, M.L.

CAN OPEN FORESTS COLLAPSE TO URCHIN BARRENS?

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

We have prominent examples of alternative ecosystem states in systems largely closed to dispersal, such as lakes
and grasslands. On the other hand, whether local dynamics in coastal systems can abruptly shift between
alternatively stable states is questionable given that most recruits originate from subpopulations tens or hundreds of
kilometers away. To explore this question, we built a simple tritrophic model of giant kelp, purple urchins, and
predators in a local area, which exhibits two stable states - a forest or an urchin barren - when closed (no external
recruitment). Indeed, we find that when a moderate proportion (20-30%) of new urchin and predator recruits
originate from nearby kelp forests, this prevents predator extinction and the formation of barrens. However, in
strongly open systems, urchin recruitment is sufficiently high to overcome natural mortality and predation, and
urchin barrens may again occur. Overall, the levels of fishing of predators and openness in urchin recruitment have
a greater effect on the occurrence of urchin barrens than openness in predator recruitment. These results can help
determine areas where kelp forest communities are more prone to an abrupt collapse, and where management can
help alleviate this threat by limiting predator fishing levels.

Kashef, N.S **, Stafford, D.M. , Mattiasen, E.G. 2, Sogard, S.M. 3, Hamilton, S.L.?

EFFECTS OF HYPOXIA & OCEAN ACIDIFICATION ON CRITICAL SWIMMING SPEED AND AEROBIC SCOPE
IN ROCKFISHES (SEBASTES SPP.)

1 - NOAA Fisheries, SWFSC Fisheries Ecology Division & University of California Santa Cruz, 2 - Moss Landing
Marine Laboratories, 3 - NOAA Fisheries, SWFSC Fisheries Ecology Division

Nearshore rockfishes (Sebastes spp.), in the dynamic oceanographic environment of the California current,
experience variable dissolved oxygen and pH levels which are further intensified by seasonal wind-driven
upwelling. Anthropogenic induced climate change is projected to surge pCO: levels resulting in decreased
seawater pH. Upwelling is expected to increase in frequency and intensity with potential for rockfishes to have
amplified exposure to hypoxic and corrosive waters both temporally and spatially. To determine the independent
effects of these environmental conditions on physiological performance of rockfishes we reared newly settled
juvenile blue (S. mystinus) and copper (S. caurinus) rockfish at four pH (7.2, 7.5, 7.8, 8.0) and four dissolved
oxygen (2, 4, 6, 8.4 mg/l) treatments for 6 weeks. Relative critical swimming speed (bl/s) was subsequently
measured in a swimming flume using treatment water and separately after acute exposure to control conditions (8.4
mg/L, 8.0 pH), finding significant depression of swimming capabilities at low pH and low oxygen levels. Resting
metabolic rate and maximal oxygen uptake were also obtained to measure aerobic scope responses. Determining
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the effects of hypercapnia and limited oxygen availability on two rockfish species with variable life histories will be
valuable in understanding the impacts of climate change on temperate groundfishes.

tKelmartin, I.D. *, Staton, J.S. !, Barrett, D.B. !, Mulligan, T.J. %, Tyburczy, J. 2

COLLABORATIVE RESEARCH METHODS FOR SURVEYING FISH COMMUNITIES ASSOCIATED WITH
NEARSHORE ROCKY REEFS IN NORTHERN CALIFORNIA MPAS

1 - Humboldt State University, 2 - California Sea Grant Extension

Rocky reefs are iconic features of the California coast. They support important recreational and commercial
fisheries while providing habitat for a rich diversity of fishes. Using methods developed by the California
Collaborative Fisheries Research program, we conducted hook-and-line surveys, partnering with commercial
passenger fishing vessel (CPFV) captains and volunteer anglers to characterize the baseline status of fish
assemblages in four Marine Protected Areas (MPAs), along with four reference sites along the Northern California
Coast. Over two sampling years, 4248 individuals were captured, representing 22 species, including 14 species of
Rockfish (Sebastes spp.). Catch composition was dominated by Black Rockfish (Sebastes melanops, 39%), Blue
Rockfish (Sebastes mystinus, 19%) and Lingcod (Ophidion elongatus, 15%) across all sites. The sampling effort
was successful but challenging due to the remote nature of some ports and fishing sites, frequent unfavorable sea
conditions, and scheduling around CPFV regular business commitments. Although requiring greater coordination
among the collaborators, scheduling trips within five day coastal forecast windows resulted in fewer cancelled trips
and benefited captains by allowing them to fill days when no other charters were scheduled.

Kentner, V.A.*

VIEWING SEA STARS FROM THE SKY: HIGH RESOLUTION AERIAL MAPPING OF THE ROCKY INTERTIDAL
ZONE

Point Reyes National Seashore Association

In the rocky intertidal zone, field techniques such as quadrats and line transects are the most commonly used
methods for assessing reef biomass and algal cover. While these methods are highly accurate, they only record a
small section of the entire reef. With high-resolution aerial imagery, the substrate of the entire reef can be quickly
assessed. Aerial images of the rocky intertidal zone were collected using a kite or a painter's pole. Due to the
relatively low height of the camera, the resulting resolution is high enough to identify not only substrate types, but
also to observe organisms such as crabs, sea stars and anemones. The images are stitched together into a 3-D
model of the reef, which is georefereced and exported as an orthophoto. The orthophoto is classified into substrate
type, such as mussel beds and various algae families. Once classified, the orthophoto can be further processed to
determine the area and shape of mussel beds or the percent algae cover. These techniques can be applied at
regular intervals and the results can serve as baseline data of periodic reef substrate. Additionally, the photo
collection portion of this work can easily be adapted to involve citizen science groups.

tKhalil, M.T. *, Beger, M. 2, Berumen, M.L. !

ANALYZING MARINE PROTECTED AREA DESIGNS FOR FISHERIES AND BIODIVERSITY OBJECTIVES IN
THE CENTRAL SAUDI ARABIAN RED SEA

1 - King Abdullah University of Science and Technology (KAUST), 2 - The University of Queensland

Spatial prioritization is an important step for making sound decisions regarding sustainable management of marine
resources. The systematic conservation planning software Marxan was used to design marine protected area
(MPA) networks in the Thuwal area of the central Saudi Arabian Red Sea. These MPAs aimed to achieve either
fisheries or biodiversity objectives. Within each type of objective, minimum and maximum recommended levels of
protection (up to 10 and 30% of available resources, respectively) were considered, leading to a total of 4 Marxan
scenarios. The scenarios integrated spatial patterns of the abundances of 11 commercially targeted fish species as
well as 7 fish species and 5 benthic categories that are of high priority for biodiversity conservation. Results showed
considerable spatial overlap between MPAs produced for fisheries and for biodiversity objectives; however, MPAs
for fisheries were generally larger and less feasible. Overall, results suggest that implementing a local MPA network
that can achieve both fisheries and biodiversity objectives may be possible in the Thuwal area, but fisheries targets
may be more difficult to achieve. To our knowledge, this study describes the first application of Marxan in the Red
Sea.

tKinsey, M.J. **, Miller, N.A. 2, Todgham, A.E. !

PREDICTABLE CHANGE OF UNPREDICTABLE MAGNITUDE: THE IMPORTANCE OF STOCHASTIC THERMAL
ENVIRONMENTS ON THE PHYSIOLOGY OF LIMPETS

1 - University of California, Davis, 2 - San Francisco State University

Much of our understanding of the thermal physiology of intertidal organisms comes from experiments with animals
acclimated under constant conditions and exposed to a single heat stress. In nature, however, the thermal
environment is much more complex. Aerial exposure and the unpredictable nature of thermal stress during low
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tides could be critical factors in defining the thermal physiology of intertidal organisms. In the fingered limpet, Lottia
digitalis, we investigated how repeated heat stress of constant and predictable magnitude vs. that which is
stochastic and unpredictable in nature modulated upper temperature tolerance and temperature sensitivity as
measured by cardiac performance following two weeks of acclimation. We also investigated differences in cellular
metabolism and damage for insights into biochemical mechanisms of tolerance. Upper temperature tolerance
increased with aerial exposure, but no significant differences were found between predictable treatments of varying
magnitudes (24°C vs. 30°C). Significant differences were found between unpredictable trials with different heating
patterns. We found no differences in basal citrate synthase activity, glycogen content, oxidative stress, or
antioxidants. Our results suggest that recent thermal history paired with relief from high low tide temperatures are
important factors modulating the capacity of limpets to deal with thermal stress.

Kitting, C.L.*, Davis, C.L.

A PILOT STUDY ON MACROINVERTEBRATE RECOLONIZATION AT THE BOTTOM OF DREDGED SHIP
CHANNELS IN THE CALIFORNIA DELTA

California State University East Bay

California's marshy Delta includes two, 10-13m deep freshwater ship channels, dredged every 1-5 years, with
macroinvertebrates eaten by protected and other fishes. We hypothesized macroinvertebrates to recolonize slowly
after maintenance dredging, possibly due to repeated disturbance from large ships passing.

In 2015, we tested disturbance to these invertebrates as large ships passed. Remote underwater wide-angle-
cameras placed near passing ships, generally showed ship hydrodynamics minimize such bottom disturbance,
although narrow channels and side channels focus displaced water into brief erosional currents, although benthic
individuals persisted.

Rather than traditional annual sampling for recovery (e.g. from dredging,) we applied approaches from old-field
succession, simultaneously comparing populations at similar channel sites dredged at different times into the past,
also compared to naturally deep, never dredged, sites nearby. The latter sites showed periodic erosion and coarser
sediment, less comparable to dredged sites upstream. But sites dredged most recently (~9 months earlier) also
showed large populations and even large individuals of diverse invertebrates, approaching those in nearby, similar
sites not dredged in >5 years.

Rapid reappearance of invertebrates after dredging may arise from observed downward drift of vegetation, with
dense attached invertebrates, from animal transport in ~2 kt tidal currents, and from topsoil slumping into the
channel.

tKlosinski, J.A.*

DEPOSITION AND PERSISTENCE OF KELP WRACK ALONG THE CENTRAL CALIFORNIA COAST

Moss Landing Marine Laboratories

Kelp wrack occurs year round along temperate coastlines providing food to a low productivity environment. Few
efforts however, have been made to quantify wrack's variability in deposition and persistence along California’s
beaches and the rocky intertidal. To measure these two variables along rocky and sandy shores, beach-cast
seaweeds were weighed and their GPS coordinates mapped in ArcGIS. Monitoring of spatiotemporal variation
occurred from April 2013 to August 2014 from Davenport, CA to Carmel, CA. Over the study period, a significant
difference in biomass density was found between substrates with higher amounts of wrack on the rocky intertidal
compared to beaches. In addition, persistence maps indicating hotspots of prolonged wrack accumulation showed
a significant increase in kelp wrack at greater distances from the shoreline, although no difference between
substrate was observed. Using both long-term (monthly) surveys and short-term (daily) experiments, kelp wrack
deposition was found to be controlled by elevated wave height from storms and proximity from the kelp bed, while
persistence was controlled by tide height with seasonal differences due to changing geomorphology on beaches.
The addition of ArcGIS provided new insights into the spatial component of kelp wrack, allowing it to be explored
more in-depth than in previous studies.

Kram, S. L.*, Smith, J. E.

EFFECTS OF INCREASED CO2 ON THE PHYSIOLOGY OF GIANT KELP, MACROCYSTIS PYRIFERA
Scripps Institution of Oceanography

In temperate marine ecosystems, the canopy-forming macroalgae Macrocystis pyrifera creates a complex and
diverse environment, providing critical energy and habitat. As anthropogenic carbon dioxide (COz) emissions
continue to increase, understanding how foundation species such as M. pyrifera will be affected by changing
oceanic pH, or ocean acidification (OA), is vital to understand. Non-calcified macroalgae, such as kelps, may be
able to take advantage of the elevated CO: to increase photosynthesis. To study the effects of OA on M. pyrifera,
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apical meristems (25cm in length) from water column fronds were exposed to ambient (~400 ppm CO2) and
elevated CO2 (~1200 ppm). Growth was measured as changes in length and weight; changes in photosynthetic
efficiency were assessed using PAM fluorometry and pigment concentration was determined
spectrophotometrically. Meristems exposed to increased CO2 were found to have no difference in weight or length
compared to scimitars exposed to ambient conditions. Preliminary results suggest that increased CO: also had no
effect on photosynthetic efficiency or pigment concentration. These results indicate that the meristematic tissue of
M. pyrifera may not be affected by OA, but interactions with multiple stressors or tissue types are needed to
determine to complete extent of OA on this globally important species.

tKramp, H.E.”, Hamilton, S.L.

KELP FOREST FISH COMMUNITY PRODUCTIVITY ON NEARSHORE REEFS ALONG THE CALIFORNIA
COAST

Moss Landing Marine Laboratories

Community secondary production is one of the most comprehensive measures for assessing ecosystem status
because it incorporates a number of variables including density, size structure, growth, fecundity, and survivorship.
However, the extensive data required to calculate community secondary production are often costly and
challenging to attain for full species assemblages and therefore estimating productivity for entire fish assemblages
has rarely been attempted, especially over large spatial scales. Subtidal scuba monitoring surveys (PISCO)
conducted along the coast of California over the last decade provide the necessary data on densities and size
structure of common kelp forest fishes. Published life history parameters, including length-weight and von
Bertalanffy growth parameters, allow conversions of observed lengths to weights and ages, permitting estimation of
the instantaneous rate of growth, or biomass production, for whole fish assemblages. Comparison of traditional
metrics of ecosystem health (i.e. density and biomass) to instantaneous production show that density and biomass
are not appropriate proxies for production. Higher production is observed in southern California sites compared to
northern sites presumably due to increased sea surface temperature and associated species composition.

Kroeker, K.J. ¥*, Sanford, E. ?, Rose, J.M. 3, Blanchette, C.A. 4, Chan, F. 3, Chavez, F. 5, Dilly, G.F. 4, Gaylord,
B. 2, Helmuth, B. ¢, Hill, T.M. 2, Hofmann, G.E. 4, Laughlin, K.M. 2, McManus, M.A. 7, Menge, B.A. 2, Raimondi,
pPT.t

OCEAN ACIDIFICATION IN A COMPLEX COASTAL ZONE: EFFECTS OF OVERLAPPING ENVIRONMENTAL
MOSAICS ON MUSSEL PERFORMANCE AND INTERACTIONS

1 - University of California, Santa Cruz, 2 - University of California, Davis, 3 - Oregon State University, 4 - University
of California, Santa Barbara, 5 - MBARI, 6 - Northeastern University, 7 - University of Hawaii at Manoa

Species inhabit a complex, geographic mosaic of environmental conditions that influences their performance and
abundance. As global change progresses, non-intuitive spatial patterns in species' vulnerability may occur if the
effects are dependent on other environmental conditions that vary geographically. Here, we explore how the
ecological effects of ocean acidification can depend on interactions with other factors in the coastal zone. We use
persistent, overlapping environmental mosaics in an upwelling-dominated ecosystem to examine how carbonate
chemistry (pCOz/pH), food availability, and temperature combine to mediate the growth and predation vulnerability
of juvenile California mussels Mytilus californianus. Among seven sites spanning1200 km of the California Current,
we find the highest mussel growth and lowest predation vulnerability in dynamic, upwelling environments with
frequent exposure to high pCO2/low pH seawater and consistently high food availability, as indexed by chlorophyll-
a. In contrast, growth was lowest and predation vulnerability was highest in locations where frequent exposure to
high pCO2/low pH seawater was decoupled from high food availability or in locations with exceptionally warm low-
tide temperatures. These results illustrate how interactions among multiple environmental drivers can cause
complex geographic patterns in species performance, interactions, and resilience to environmental changes that
vary over both regional and fine spatial scales.

tKroupa, T.F. ¥*, Man, T.D. , Miller, L.P. 2, Denny, M.W. 3, Allen, B.J. !

THERMAL DEFENSE STRATEGY DETERMINES LIMPET RESPONSE TO ACUTE TEMPERATURE STRESS
ON ROCKY SHORES

1 - California State University Long Beach, CA, 2 - San Jose State University, CA, 3 - Hopkins Marine Station of
Stanford University, Pacific Grove, CA.

Climate change models predict increases in the frequency and intensity of extreme weather events. Fitness
consequences to many organisms will be determined by capacity to adjust thermal sensitivities and associated
energetic costs. Our study was designed to determine how thermal defense strategy and the intensity of an acute
high temperature challenge might affect post-stress physiological performance of limpets on rocky shores. The
limpets Lottia scabra and L. austrodigitalis both typically inhabit the high intertidal zone, but adopt different
strategies for mitigating thermal stress. L. scabra exhibits high constitutive levels of stress protein Hsp70 but no
additional induced synthesis at high temperatures, whereas L. austrodigitalis exhibits low levels of constitutive
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Hsp70 and high inducibility. We measured respiration rate for field-collected and lab-acclimated individuals of each
species under benign conditions in the lab, before and after exposure to one of five peak temperatures (14, 24, 28,
32, or 36 °C) during a 4.5-hour simulated low tide. Unlike L. scabra, L. austrodigitalis exhibited a significant
increase in oxygen consumption following aerial exposure to high temperature, consistent with activation of the
heat shock response. We expect ongoing analyses to show a positive correlation between individual respiration
rate and Hsp70 expression level in experimental limpets.

Krumhansl, K. ¥*, Byrnes, J. ?2, Okamoto, D. !, Rassweiler, A. 3, Novak, M. 4, Cavanaugh, K. 5, Connell, S. ¢,
Johnson, C.7, Konar, B. & Ling, S. 7, Micheli, F. %, Norderhaug, K. °, Perez-Matus, A. !, Reed, D. 3, Salomon,
Al

GLOBAL PATTERNS OF KELP FOREST CHANGE OVER THE PAST HALF-CENTURY

1 - Simon Fraser University, 2 - University of Massachusetts, Boston, 3 - University of California, Santa Barbara, 4 -
University of Oregon, 5 - University of California, Los Angeles, 6 - University of Adelaide, 7 - University of
Tasmania, 8 - University of Alaska, Fairbanks, 9 - Stanford University, 10 - University of Oslo, 11 - Pontifica
Universidad Catolica De Chile

One of the great challenges of modern marine ecology is to detect trajectories of change in marine ecosystems in
the context of multiple interacting stressors. Kelps (Laminariales) form key biogenic habitats in temperate and polar
regions worldwide, yet are presumed to be highly susceptible to the effects of human activities. Here we build and
analyze a worldwide database of time series of kelp abundance to provide a comprehensive portrait of kelp forest
change over the past half-century. Our results show high local and regional variability in the magnitude and
direction of change. Regions with the strongest declines included Northern California, the Aleutian Islands,
Tasmania, Southern and Eastern Australia, Central Chile, Ireland and the UK. Regions with moderate to strong
increases in kelp abundance included Northeastern New Zealand, the Western coast of South Africa, Southern
Chile, and Southern California. Overall, there was high uncertainty in regional and global trends due to limited
available data. Most data consisted of short time series and many areas of the world where kelp exists lack data
entirely. Variable trajectories of change reflect regional differences in the signals of many interacting stressors,
demonstrating the need to consider context-specific responses of marine taxa to global change.

Kurman, M.D. ¥*, Gomez, C.E. ?, Georgian, S.E. ?, Cordes, E.E. 2

THE SHORT AND LONG TERM PHYSIOLOGICAL RESPONSE OF THE COLD-WATER CORAL LOPHELIA
PERTUSA TO OCEAN ACIDIFICATION

1 - California State University Northridge, 2 - Temple University

Lophelia pertusa is a globally distributed cold-water coral that provides a structural habitat for many ecologically
and economically vital species by secreting a hard skeleton. One of the most profound threats to this species is
ocean acidification (OA), the decrease in seawater pH due to absorption of anthropogenic CO2, which has been
shown to reduce calcification in a wide number of marine species. OA studies on L. pertusa are critical in
determining the viability of this species and its associates in future oceans. Six distinct genotypes of L. pertusa
were exposed to two pH treatments (pH=7.60, and 7.90) over a long (six month) experimental period, and to three
pH treatments (pH=7.60, 7.75, and 7.90) over a short (two week) experimental period. During the short-term
experiment, corals grown in low pH seawater generally exhibited net dissolution of skeletal material (-0.18% day?);
however, one genotype exhibited net calcification (+0.04% day?). Results of the long-term experiment confirmed
that the same genotype maintained positive net calcification longer than other genotypes in the low pH treatment.
Overall the Gulf of Mexico L. pertusa exhibited net dissolution, however our results demonstrated that some
genotypes are more resilient to the effects of ocean acidification than previously expected.

tLaruson, A.J. **, Carlon, D.B. ?, Reed, F.A. 3

POPULATION STRUCTURE AND EVOLUTIONARY HISTORY OF THE HAWAIIAN COLLECTOR URCHIN,
TRIPNEUSTES GRATILLA, AN EMERGING BIOCONTROL AGENT

1 - University of Hawai'i at Manoa, 2 - Bowdoin College, 3 - University of Hawai'i at Manoa

The echinoid Tripneustes has historically served as a model species for theories on population divergence in the
marine environment due to its impressive pan-tropical distribution. Consumed throughout the Indo-Pacific,
additional interest has recently been sparked in the Hawaiian Collector Urchin, T. gratilla, as a biocontrol agent of
invasive algae on coral reefs. While showing very little localized variation, analysis of microsatellite markers and
mitochondrial sequences suggests that greater isolation exists within the Pacific Ocean than previously believed.
Phylogenetic relationships and variation in genomic architecture of a newly generated mitochondrial draft genome
sequence from T. gratilla is here compared to mitochondrial genome assemblies across major echinoid Orders.
This increase in understanding of the evolutionary history and population structure across the distribution of
Tripnesutes can aid in the long term employment of the sea urchin as a biocontrol agent.
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tLaScala-Gruenewald, D.E.*, Denny, M.W.

LONG-TERM EFFECTS OF THERMAL VARIABILITY ON INTERTIDAL COMMUNITIES

Hopkins Marine Station of Stanford University

Predicting the impacts of climate change on the abundance and distribution of organisms continues to be a focus
for scientists and resource managers. For organisms in the intertidal zone of wave-swept rocky shores,
temperature is a powerful selective agent which can shape species distributions. Here, we examine the long-term
effects of artificially increased temperatures on the intertidal community adjacent to Hopkins Marine Station in
Pacific Grove, California. Rock settlement plates were used in concert with an insulating layer of plastic to produce
temperatures 1-10°C higher than the neighboring bedrock during afternoon low tides for twelve years. Biological
surveys were conducted in the final year of the study. The plates displayed decreased percent cover and species
richness in comparison to neighboring bedrock, and the communities were characterized by increases in encrusting
green algae and decreases in all other organisms. A mechanistic heat budget model was used to recreate the
thermal histories of the plates and the adjacent bedrock. It was found that average maximum temperature was
negatively correlated with these community-level shifts. This study provides an opportunity to observe long-term
shifts in community structure, and verifies the potential of mechanistic heat budget models to generate accurate
and informative thermal histories.

tLeary, P.R. ¥, Woodson, C.B. 2, Denny, M.W. 1, Micheli, F. !

INTERNAL TIDE POOLS AND THEIR INFLUENCE ON THE DISTRIBUTION OF HYPOXIA IN THE KELP
FOREST

1 - Stanford University, Hopkins Marine Station, 2 - University of Georgia

In coastal upwelling systems including Monterey Bay, CA, severe hypoxic pulses occur often on the inner shelf, due
to internal wave transport of upwelled oxygen depleted water from within Monterey canyon. Most research on
internal waves has been conducted over smooth bottoms, and interaction with kelp forests/rocky reefs have been
largely unstudied. Here we present an internal tide pool phenomenon, where internal wave relaxation leaves pools
of dense hypoxic water retained in depressions in the subtidal reef. We show that following an internal wave event,
the recovery of oxygen and temperature within these depressions to pre-event levels, can be delayed by 6+ hours
behind the water column as a whole, during which, oxygen and temperature inside the pool may differ from
surrounding areas by 5mg/L and 3°C respectively. This delay is strongest in areas of greatest concavity ("bowl-
shaped"). Further, we show that this delay, is a direct result of pooling of dense hypoxic, water within these
depressions, i.e. salinity and flow patterns indicate that upwelled water settles within topographical depressions and
slowly drains along topographic contours. Finally we show that the diversity of pooling topographies within a small
area creates a highly patchy dissolved oxygen landscape following a water column hypoxic event, where, across a
small spatial scale, individual depressions in the reef may vary widely in their instantaneous oxygen and
temperature content, which is very likely to impact habitat quality, species distributions, and efficacy of marine
protected areas.

tLenz, E.A. ¥, Padilla-Gamifio, J.L 2, Gates, R.D. !

REPRODUCTION IN THE STONY CORAL, MONTIPORA CAPITATA, AFTER A MAJOR BLEACHING EVENT IN
KANE'OHE BAY, HAWAI'I

1 - Hawai'i Institute of Marine Biology, 2 - California State University, Dominguez Hills

In September 2014, the Hawaiian Islands experienced the largest coral bleaching event in recorded history. Sea
surface temperature (SST) in Kane'ohe Bay exceeded 27°C for 8 weeks, causing bleaching and paling in 62-73%
of the stony corals. During the peak of the event, dominant coral species in the bay displayed high levels of
intraspecific variation in bleaching response. Pairs of bleached and non-bleached Montipora capitata colonies were
tagged along a fringing reef to assess the impacts of the severe bleaching event on spawning and quality of egg-
sperm bundles released. Each colony released bundles at least once during the spawning season (June-August).
While there were no differences in number of eggs per bundle released from Bleached and Non-bleached parents,
there were 48% more eggs per bundle in June than in July and August. Bundles in June had eggs 16% smaller
than in July and August. In comparison to studies in 2005, 2007, and 2008 in Kano'ehe Bay, the number of eggs
per bundle was lower but eggs were larger in 2015. Further research will determine the significance of these
changes in egg sizes and abundances as corals endure another bleaching event this year, with more events likely
in the future.

tLewis, L.S. ¥*, Smith, J.E. %, Price, N.N. ?

COMPARATIVE EXPERIMENTS ON 8 NEARSHORE HAWAIIAN CORAL REEFS: SPATIAL VARIATION IN THE
ENVIRONMENTAL DRIVERS OF REEF DEVELOPMENT

1 - Scripps Institution of Oceanography, 2 - Bigelow Laboratory for Ocean Sciences

Numerous biological and physical factors influence the development of benthic communities; however, the
importance of different factors remains an important question for understanding the dynamics of a given system.
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We used standard PVC tiles (CAUS) to explore variation in community development (36-mo) on 8 shallow (2-3 m)
coral reefs spanning 60 km of the coastline in Maui, HI. Half of the 20 tiles/site were caged to examine the influence
of consumers, and each of the 8 sites were characterized according to 3 known drivers of nearshore reef dynamics:
sediment exposure, herbivore abundance, and nutrient availability. Spatial variation in community development,
biomass accumulation, and carbonate accretion were compared (a) among sites, (b) among caged/uncaged
treatments, and (c) as functions of environmental conditions. Sites exhibited significant variation in environmental
conditions, community development and CaCOs accretion. Notably, macroalgal biomass varied among sites and a
site x treatment interaction indicated variable consumer influence, likely as a function of differences in
environmental conditions. Benthic dynamics on Maui's coral reefs appear to be driven by different ecological
processes, suggesting that managers may need to examine the specific drivers of local-regional dynamics in order
to maximize the effectiveness of specific conservation efforts.

Lewis, L.S. %, Scott, A.R. **, Kaplanis, N. !, Smith, J.E. !, Rohwer, F. ?

UNCOVERING THE UNSEEN: IMAGING AND COLLECTION TECHNIQUES REVEAL DENSE COMMUNITIES
OF CRYPTIC INVERTEBRATES ON HAWAIIAN CORAL REEFS

1 - Scripps Institution of Oceanography, 2 - San Diego State University

Inconspicuous matile invertebrates (cryptofauna) are ubiquitous, key components of benthic marine ecosystems
worldwide; however, relatively little is known about their distribution and ecology on coral reefs. We used two
methods, artificial structures and time-lapse imaging, to quantify patterns in density and community composition of
cryptofauna on shallow fringing reefs in Maui, HI. First, time-lapse imagery was used to compare communities in
four dominant habitat types on a natural reef. Second, artificial units (CAUs) were deployed at eight sites across 60
km of Maui's leeward coast to examine spatial variability in cryptofauna community structure after 3 years of
development; half at each site were caged to examine the influence of large consumers. We observed strong
differences in communities among habitat types and CAU sites. Consumer exclusion on CAUs increased
invertebrate densities overall, though this effect was highly site-specific. Maximum densities (approximately
2000/m2) and community structure were generally similar between the two methods; however, the methods differed
in their effectiveness at evaluating specific taxa. Benthic cryptofauna clearly contribute substantially to the diversity,
biomass, and ecological dynamics of coral reefs, and it is critical that we continue to develop effective methods for
assessing their community structure and function in coral reef ecosystems.

tLitt, J.N.*, Tissot, B.N., Bourdeau, P.E., Schneider, J.H., Korcheck, K.M.

VERTICAL DISTRIBUTION OF SEA STAR WASTING DISEASE IN NORTHERN CALIFORNIA

Marine Laboratory & Biological Sciences, Humboldt State University

Since spring 2013, sea star populations along the eastern Pacific have experienced severe mortality events due to
the sea star wasting disease (SSWD). Although a densovirus has been identified both on the stars and in the
environment, little else is known about SSWD including the mode of transmission and its distribution among
Pisaster ochraceus populations. Understanding the within- and among-site distribution of infected individuals may
be helpful in identifying environmental correlates and exacerbating factors of SSWD. Here we report preliminary
results of surveys of P. ochraceus populations at six sites in Northern California from June through October 2015.
Using band transects and surveying equipment we quantified the presence of symptoms and the tidal elevations of
individual stars. We found that SSWD had no effect on the stars' elevation. These results suggest that within sites,
SSWD is randomly distributed across tidal elevation. Because the potential causative agent is found throughout the
environment, this may also suggest that stars may not actually be healthy as suggested by the categories of
disease, rather they are asymptomatic. Further analyses will assess whether among-site distribution of the disease
is related to temperature or geographic factors such as wave exposure or upwelling.

Logan, R.K.*, Lowe, C.G.

SITE FIDELITY OF KELP FOREST ASSOCIATED GAMEFISHES ON A LARGE IMPACT MITIGATION
ARTIFICIAL REEF IN SOUTHERN CALIFORNIA

California State University Long Beach

Artificial reefs (ARs) can be used to serve a number of purposes; however, in recent years the majority of AR
deployment in the United States has focused on enhancing fishery resources for commercial and recreational
fishermen. Diver-based fish survey techniques routinely demonstrate high fish abundance on ARs, yet a debate
exists as to whether the fish found on ARs reside there and produce new fish biomass, or if they are simply being
attracted from adjacent natural reefs. To examine this, a passive acoustic telemetry array (38 receivers) was placed
around the 178 acre Wheeler North artificial reef (WNAR) off the coast of San Clemente, California to determine
whether fish tagged on the reef remain there, as well as if fish tagged on adjacent natural reefs move to the AR.
Forty-five kelp bass (Paralabrax clathratus), barred sand bass (P. nebulifer) and California sheephead
(Semicossyphus pulcher) were tagged on WNAR. To date, fish show high site fidelity to the AR with 60%, 40% and
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73% of days detected since tagging, respectively. These data indicate acoustic telemetry is an effective method for
evaluating questions about the AR fish production and attraction debate.

Lonhart, S.I.*

CHARACTERIZING BIG SUR KELP FORESTS IN MONTEREY BAY NATIONAL MARINE SANCTUARY

NOAA's Monterey Bay National Marine Sanctuary

Monterey Bay National Marine Sanctuary, a federal marine protected area, covers 6094 square miles of ocean and
276 miles of California coast. Big Sur is remote and rugged, a 70-mile long stretch of coastline starting at Point
Lobos in the north and ending at Ragged Point. The steep cliffs are prone to landslides in winter, which periodically
block scenic Highway 1. In 2011 the Alder Creek slide completely covered a section of highway for over 3 months.
Sanctuary staff in collaboration with UC Santa Cruz scientists developed methods to rapidly assess kelp forests
and adjacent habitats, focusing on species richness, habitat type, and sensitivity to burial, scour and turbidity due to
terrigenous inputs. Since 2003, research divers have gathered information at 88 sites along Big Sur, and have used
the information in permitting discussions with other agencies. Although these data are largely qualitative, they have
provided sanctuary managers with valuable insight on sensitive areas and exposed some areas that were originally
thought of as either resistant or resilient. Firsthand knowledge, coupled with extensive images and video, allow staff
to more effectively manage marine resources in a very large MPA.

Lord, J.P.”

IMPACT OF TEMPERATURE AND COMPETITION ON GLOBAL ABUNDANCE OF FOULING SPECIES
Monterey Bay Aquarium Research Institute

Fouling communities are highly invaded systems that grow on boats, docks, and aquaculture equipment and
include many globally distributed species. My goal was to quantify the role that temperature plays in controlling
species abundance and determine which species were competitively dominant. This relates to our ability to predict
how fouling community composition will change with global warming and how native species will be affected. In
summer 2013 | conducted surveys at 80 marinas around the US and performed growth experiments to assess
relative responses to warmer seawater temperature among fouling species. These experiments provided valuable
growth rate data but only provided a snapshot of inter-specific interactions. In 2014, | developed the iBARGE
(Invasive Bryozoan and Ascidian Recruitment and Growth Experiment) program to monitor long term growth and
competition patterns among fouling organisms at 7 US sites, and this expanded to 18 globally-distributed sites in
2015. Collaborators deployed PVC settlement panels that were photographed weekly at each site. | analyzed the
percent cover of all photos in order to determine how quickly species occupied panels and how well they handled
space limitation. | quantified the relative competitive abilities and determined the ideal temperature ranges for 10+
globally abundant fouling species.

tLow, H.N.N*, Micheli, F.

HYPOXIA EFFECTS ON URCHIN-KELP GRAZING INTERACTIONS DEPEND ON URCHIN SPECIES AND SIZE
CLASS

Hopkins Marine Station, Stanford University

Incidences of coastal hypoxia are increasing globally, but coastal ecosystems in the California Current are already
experiencing levels of hypoxia that are predicted for future climate scenarios. Because the ecological
consequences of hypoxia have mainly been studied in bays, estuaries, and infaunal systems, the effect of hypoxia
on species interactions in open-coast systems, such as California kelp forests, is not well known. Purple and red
sea urchins play a key role as grazers in kelp forest ecosystems, and have contributed to kelp deforestations in
multiple parts of the California Current. Their relative abundance and population structure varies throughout their
range. We guantified the grazing responses of different size classes of red and purple sea urchins on giant kelp
under different levels of dissolved oxygen. Sea urchins of all species and sizes significantly reduced their grazing at
sublethal (<4.6 mg/L) dissolved oxygen levels. However, response magnitudes and response thresholds varied
between urchin species and among different size classes of urchins, suggesting that there is inter-specific and
intra-specific diversity in hypoxia responses, and that variation in species compositions and size distributions of
urchin assemblages may influence the impact of hypoxia on kelp forests in the California Current system.

Lundquist, C.J. *, Thrush, S.F. 2, Le Heron, R. 3, Davies, K.K. 4, Ellis, J.I. 3, Fisher, K.T. &, Hewitt, J.E. 7,
Lewis, N.I. 8, Lohrer, A.M. 8, Sinner, J. 5 Townsend, M.’

BRIDGING THE SOCIO-ECOLOGICAL DIVIDE TO ENHANCE MARINE STEWARDSHIP

1 - National Institute of Water and Atmosphere (NIWA), New Zealand 2 - Institute of Marine Science, University of
Auckland, New Zealand, 2 - Institute of Marine Science, University of Auckland, New Zealand, 3 - School of
Environment, University of Auckland, New Zealand, 4 - National Institute of Water and Atmosphere (NIWA), New
Zealand 3 - School of Environment, University of Auckland, New Zealand, 5 - The Cawthron Institute, New Zealand,
6 - School of Environment, University of Auckland, New Zealand, 7 - National Institute of Water and Atmosphere
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(NIWA), New Zealand, 8 - National Institute of Water and Atmosphere (NIWA), New Zealand

A better understanding of interactions between ecological and social systems is critical to sustainable management
of coastal and marine systems. Most of the changes in our oceans, including loss of biodiversity and taonga
(treasured) species, the modification of seascapes, and climate change, are driven by human activities. In New
Zealand, Maori and civil society are demanding a greater say in how these activities are managed, calling for new
marine policy and management frameworks that recognise the non-economic benefits provided by our oceans,
incorporate multiple uses, and can better cope with change. Here, we discuss collaborative socio-ecological
approaches from the New Zealand "Marine Futures" programme, and the new National Science Challenge
"Sustainable Seas". Research initiatives include: methods to build trust between science, government, industry and
society; valuation methodologies to incorporate societal and cultural values in ocean management; quantifying and
mapping of ecosystem services to provide a scientific foundation for evaluating consequences of management
actions; and examining societal and industry perceptions of risk, uncertainty, and cumulative impacts that inform
granting of social license. These insights will enable enhanced involvement of stakeholders (including Maori and
civil society) in the development of participatory frameworks and prioritisation of science and management activities
that inform decision-making.

Marraffini, M.L*, Chang, A.L., Ashton, G., Ruiz, G.

HOW WELL DO SETTLEMENT PLATES CAPTURE NON-NATIVE SPECIES DIVERSITY?

Smithsonian Environmental Research Center

Invasion by non-indigenous species (NIS) can lead to the loss of biodiversity and local extinction of native species
causing global homogenization. These NIS have been linked with artificial habitats and as the human population
continues to grow we will create more of these habitats generating more space for NIS (Glasby et al. 2006). In
order to monitor these spaces, scientists have used settlement plates to observe the recruiting fouling community.
Previous literature has shown that plates effectively capture the assemblage composition on artificial structure and
nearby rocky reefs when movement, orientation, light exposure, and distance from the seafloor are matched
between areas (Glashy 1999, Glasby and Connell 2001, Connell 2000). However, few studies investigate how well
these plates capture NIS richness as compared to nearby floating docks. To investigate this we sampled three
marinas in San Francisco Bay using settlement plates and diver obtained dock scrapings. We found that the
community composition and richness varied between marinas but that settlement plates captured a greater NIS
richness than found on the docks. This supports the use of plates as an effective monitoring tool for NIS.

Marshall, D.J. ¥*, Burgess, S.C. 2

ENVIRONMENTAL PREDICTABILITY AND MARINE LIFE HISTORIES

1 - Monash University, 2 - Florida State University

Environmental predictability is predicted to shape the evolution of life histories. Two key types of environmental
predictability, seasonality and environmental color, may influence life-history evolution independently but formal
considerations of both and how they relate to life history are exceedingly rare. Here in a global biogeographical
analysis of over 800 marine invertebrates, we explore the relationships between both forms of environmental
predictability and three fundamental life-history traits: location of larval development (aplanktonic versus
planktonic), larval developmental mode (feeding versus nonfeeding) and offspring size. We found that both
dispersal potential and offspring size related to environmental predictability but the relationships depended on both
the environmental factor as well as the type of predictability.

tMarshall, R.C. ¥*, Chittaro, P.M. 2, Anulacion, B.F. 3, Sanderson, B.L. 3

SUITABILITY OF SOMATIC GROWTH OF ENGLISH SOLE AS AN ECOSYSTEM INDICATOR

1 - University of Rhode Island, NOAA Hollings Scholar, 2 - Ocean Associates Contractor for NWFSC, NOAA, 3 -
NWFSC, NOAA

In Puget Sound, state and federal agencies are working to restore and maintain the regions' economic, natural, and
cultural resources by developing an ecosystem-scale management strategy. A first step to achieving ecosystem-
scale management is to identify ecosystem indicators that can gauge the health of the ecosystem and determine
effective restoration efforts. Because the performance of an organism is influenced by the environment in which it
resides, we investigated whether somatic growth of a common flatfish (English sole, Parophrys vetulus) was a
suitable indicator of the physical and chemical environment of the Puget Sound marine ecosystem. Specifically, we
investigated how otolith-derived estimates of somatic growth from juveniles collected at sites in Puget Sound vary
with regards to environmental (e.g., water temperature) and anthropogenic (e.g., exposure to chemical
contaminants) factors. Analyses indicated that juvenile growth rate was not significantly correlated to contaminant
levels (e.g., PCBs, DDT, etc.) in tissues and sediment. However, we observed a significant relationship between
growth rate and water temperature; fish collected in 2010 grew faster (0.72mm/day) than those collected in 2011
(0.39mm/day) where the average daily water temperatures were 14.1°C (0.87 standard deviation) and 12.9°C (0.87
standard deviation), respectively. Our results suggest that while somatic growth rates of juvenile English sole are
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not an effective indicator of contaminant levels in Puget Sound, growth rates are sensitive to changes in
temperature of approximately 1°C.

Marshman, B.C.*, Moore, J.D., Snider, J.P.

UNDER SIEGE FROM DISEASE: RANGE EXTENSION OF MIKROCYTOS MACKINI, THE AGENT OF DENMAN
ISLAND DISEASE, WITHIN CALIFORNIA

California Department of Fish and Wildlife and Bodega Marine Laboratory

Mikrocytos mackini is a protozoan parasite and the agent of Denman Island disease within oysters. The disease,
which is often characterized by focal green lesions in the mantle and palp tissues, is caused by an intracellular
infection of vesicular connective tissue, leading to necrosis. The pathogen was first discovered in British Columbia
and has subsequently been observed in Humboldt Bay, CA. Using archived, pooled labial palp tissue collected from
60 Kumamoto Oyster (Crassostrea sikamea) individuals in February 2012, we discovered the first incidence of the
pathogen in Tomales Bay and the second in the state of California through polymerase chain reaction (PCR).
Although gross observations of these oysters did not indicate the presence of the characteristic lesions, analysis of
histological samples collected from the same individuals has shown the presence of 2-3 micrometer intracellular
protozoa in vesicular connective tissue, which is conclusive for M. mackini infection. DNA sequence analysis also
indicates the presence of M. mackini 18S rDNA within these samples. Further testing of additional archived tissue
samples suggests that C. sikamea may be a comparatively susceptible host for the pathogen within Tomales Bay
and has failed to yield any evidence of M. mackini infections in adjacent bays and estuaries.

Martin, J.O. %, Krug, P.J. %*

WHY HERMAPHRODITES SLEEP AROUND: POLYANDRY OFFSETS COSTS OF TRAUMATIC MATING AND
INBREEDING IN SEA SLUGS WITH A WEAPONIZED PENIS

1 - University of California, Irvine, 2 - California State University, Los Angeles

Promiscuous mating obviously benefits males, but females often choose to mate with (or invest more in clutches
sired by) multiple males. Polyandry may benefit females by increasing offspring heterozygosity or intra-clutch
diversity. Hermaphrodites often express male-advantage traits such as traumatic mating, but few studies have
examined whether hermaphrodites adjust their female function to exploit benefits of polyandry. We measured
fitness effects of polyandry in two sea slugs (Alderia willowi and A. modesta) in which mating by hypodermic
insemination imposes high costs, and inbreeding may occur early in colonization events. In both species,
significantly more eggs were laid in polyandry treatments, indicating slugs capitalize on insemination by multiple
mates by increasing short-term reproduction. Polyandrous slugs also produced larger larvae than monogamous
slugs, suggesting fitness benefits for offspring. Due to costs imposed by penial armature, egg production decreased
in proportion to mating frequency for monogamous slugs, whereas polyandry rescued the fitness of slugs in high-
frequency mating groups. Finally, polyandry offset costs of inbreeding depression among lab-reared half-siblings,
which produced significantly more eggs and had increased hatching success compared with monogamous half-
siblings. Our data support sexual selection theory that predicts polyandry benefits the female function of
hermaphrodites, especially for taxa with traumatic insemination.

McAfee, S.T. %, Knight, E.P. #*, Carter, H.A. 2, Whiteman, E.A. 2

TRACKING OCEAN ACIDIFICATION AND HYPOXIA TO INFORM DECISIONS: THE VALUE OF A WEST
COAST-WIDE PERSPECTIVE

1 - The Nature Conservancy, 2 - California Ocean Science Trust

Being able to tease apart the natural and anthropogenic drivers of ocean acidification and hypoxia, and to
understand resulting impacts across species, ecosystems, and humans is a critical need commonly held by
decision-makers at local, state, regional, and federal levels. Thus the West Coast Ocean Acidification and Hypoxia
Science Panel, convened by the California Ocean Science Trust, is developing a strategic framework for ocean and
coastal monitoring to provide rigorous decision-support to policymakers and managers. In this talk, Ocean Science
Trust will discuss the ongoing development of this product, highlighting the unprecedented opportunity to think at a
1500-mile regional scale to serve not just the West Coast, but also set an example for the entire nation. The
challenges ocean acidification and hypoxia pose to marine ecosystems are larger than any one state, and will
require concerted efforts across scientific disciplines and jurisdictional boundaries. Building a monitoring system
that looks across oceanographic systems along the West Coast - from estuaries, rivers, deep fjords, and protected
bays to coastal shelf systems and open ocean environments - would not only allow us to understand drivers of
ocean acidification and hypoxia at these scales, but also identify the appropriate management levers to pull.

McClintock, W.J.*, Burt, C.R., Caselle, J.E.

SEAMONITOR: A PROPOSED SOFTWARE SERVICE FOR ECOLOGICAL MONITORING DATA

Marine Science Institute UCSB

The information derived from ecological monitoring programs allow us to better understand our changing world and
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manage resources accordingly. Although there have been attempts to develop technologies to support ecological
monitoring work, the process of collecting, QA'ing, storing, accessing, analyzing, communicating and sharing these
data is fraught with inefficiencies. Data must be manually transferred from step to step in this life cycle, introducing
error and widening the gap between those who use the data and those who collect the data in the field. In this
presentation we describe these key problems and a proposed software solution. The application that we outline,
SeaMonitor (seamonitor.org), is designed as a software service, so that any new monitoring program could create a
new blank project with the click of a button. Each SeaMonitor project features a central homepage, data entry with
built in QA/QC, automatic data storage on cloud infrastructure, facilities to create user groups within the project, a
variety of data visualizations reading straight from the database, built-in analytical capabilities, and data feeds that
can be used by other websites and platforms. We have conceived a vision for one ecological monitoring platform to
rule them all: inexpensive, accessible and comprehensive.

tMcConnico, L.A. **, Hernandez-Carmona, G. ?, Riosmena-Rodriguez, R. !

DO CRYPTIC ANIMALS PROVIDE AN IMPORTANT NUTRIENT SOURCE FOR RHODOLITHS IN BAJA
CALIFORNIA, MEXICO?

1 - Universidad Autonoma de Baja California Sur, 2 - Centro Interdisciplinario de Ciencias Marinas-IPN

Rhodoliths are foundation species that harbor biodiverse communities of associated organisms, including surface
macro-invertebrates and internal cryptofauna. Might these rhodolith associates benefit their algal hosts? We
studied nutrient production and dynamics in three rhodolith beds from Baja California Sur, Mexico to quantify the
extent to which cryptofauna produce additional nutrient sources for rhodoliths. Water samples were taken from
sediments, water column and rhodoliths (Lithothamnion muelleri and Lithophyllum margaritae) to quantify temporal
variation in ammonium, nitrate, and phosphate among sample types. Cryptofauna were removed from rhodoliths to
establish if there was a relationship between cryptofaunal abundance and rhodolith size or nutrient levels. Results
show nutrient concentrations within rhodoliths and/ or sediments were greater than in ambient seawater. Temporal
variation in nutrient concentrations followed seasonal temperature changes at one site. Large rhodoliths (> 8 cm
diameter) harbored ~1500-3400 individuals and a positive relationship between rhodolith size and cryptofauna
abundance existed. In some cases, rhodolith size and nutrient concentration were also positively correlated. The
results suggest it is likely that excretion by and decomposition of these animals provide regenerated nutrients to
rhodoliths.

Menge, B.A.*

IMPACTS OF CLIMATE ON ROCKY INTERTIDAL COMMUNITIES

Oregon State University

Predicting ecosystem impacts of climate change remains challenging, but detecting impacts may be possible using
long-term studies in combination with climatic patterns as reflected in ENSO (3-7 yr), PDO (20-30 yr), and NPGO
(10-15 yr) cycles. Since these cycles reflect patterns of ocean temperature (ENSO, PDO) and wind (NPGO),
climate change reflects changing temperatures, cycles may be a proxy for responses of intertidal biota to climate.
ENSO, PDO and NPGO indices were regressed on functional group abundance in 10 and 24 year-long datasets. In
the 10-year dataset, climate-abundance relationships varied spatially, with differences in response among (from
north to south) Capes Foulweather (CF), Perpetua (CP), Blanco (CB), and Mendocino (CM). PDO varied negatively
with sessile invertebrates (fewer with warmer PDO at CF and CM, no relationships at CP and CP) and positively
with algal functional groups (more with warmer PDO, all capes). NPGO varied positively with sessile invertebrates
at CM and with barnacles at CF, and negatively with algal groups at CP and CM. In the 24-year dataset, mid zone
mussels increased with warmer conditions (El Nifio, warm PDO) while low zone mussels decreased with warm
PDO and increased with NPGO. Hence, key dominants are sensitive to climate changes.

tMerolla, S.M.*, Carpenter, R.C.

EFFECTS OF OCEAN ACIDIFICATION AND WATER FLOW ON CALCIFICATION FOR DIFFERENT
MORPHOLOGIES OF CORALLINE ALGAE

California State University, Northridge

Ocean acidification (OA) is becoming a threat to many marine organisms, particularly calcifers such as coralline
algae that play important roles in coral reef ecosystems. However, it is expected that the effects of OA on coralline
algae will vary depending on certain environmental factors, such as water flow. In this study, five coralline algal
species were incubated in different treatments of pCO2 and water flow. Algal species were selected to represent a
broad range of coralline algal morphology: branching Amphiroa fragilissima, crustose Porolithon onkodes, and
crustose species with varying degrees of protuberances including Hydrolithon reinboldii, Neogoniolithon frutescens,
and Lithophyllum kotschyanum. Algal samples were placed in different plastic mesh containers with varying
opening sizes to create different water flow environments, and were maintained in flumes under ambient and high
pCO:2 (1000 ppm). Rates of calcification were measured for each sample using buoyant weight and total alkalinity
anomaly techniques. There appeared to be no significant interactive effect between pCO:2 and water flow on
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calcification, however these factors tended to have stronger impacts on algal species with more complex
morphologies. Results from this study enhance our understanding of how different species of coralline algae will
respond to future OA under different environmental conditions.

Meyer, E.L.*, Villarreal, M.D.

FROM DATA TO DECISION-MAKING: DEVELOPING A REPORT CARD THROUGH EXPERT JUDGMENT TO
EVALUATE PROTECTED AREAS

California Ocean Science Trust

A historical focus on single species management is being increasingly replaced by an emphasis on ecosystem-
level protections and regulations. Consequently, this is accompanied by a growing need for assessments of
ecosystem condition and new approaches to evaluating management effectiveness. In California, this need was
highlighted through the implementation of a statewide network of marine protected areas (MPAs) with broad
ecosystem protection goals written into its legislative mandate. Based on a rigorous theoretical framework, we
developed and piloted an approach that employed expert judgment as a scientific tool to assess ecosystem
condition through two case studies: Central Coast kelp forests and North Central Coast beaches. We also piloted a
report card as a tool for synthesizing, visualizing, and communicating results from condition assessments of MPAs.
This work not only produced expert judgment guidelines and a report card prototype, but also identified
recommendations for long-term monitoring and evaluating ecosystem condition. In this talk, we reflect on the
process itself as an application of the guidelines, the challenges of developing condition assessments that reflect
scientific rigor and credibility, and the applicability of these results for sharing MPA monitoring results in a way that
can inform policy and management decisions.

tMitchell, C.R. **, Johns, C. 2, Wahle, R.A. 2

SIZE-SPECIFIC PREDATION OF THE GIANT SEA SCALLOP (PLACOPECTEN MAGELLANICUS) IN THE
DAMARISCOTTA RIVER

1 - Vanderbilt University, 2 - University of Maine

In the early 2000s, the Maine scallop fishery collapsed and reported the lowest recorded landings in sixty years.
This motivated the state to adopt sweeping regulatory changes that resulted in a revitalized fishery currently valued
at $7.5 million. While the Maine scallop industry has clearly rebounded, there is concern that the population will not
be able to maintain stability as the industry continues to expand. In the past five years alone, the number of active
scallop fishermen in the state has nearly tripled. Thus, there is a call to generate a better understanding of the
population dynamics of Maine’s scallops as literature in this area is currently lacking. In particular, there is no
consensus on the major predators of the scallop population. We utilized field deployments of tethered giant sea
scallops (Placopecten magellanicus) to identify the species' main predators and determine if the population is
subject to size-specific predation. The results indicated that several crab species are responsible for the majority of
predation and suggested a size threshold above which scallops are virtually free from predation.

Monro, K.*, Marshall, D.J.

THE BIOGEOGRAPHY OF FERTILISATION MODE IN THE SEA

School of Biological Sciences, Monash University, Australia

The biogeography of life histories is central to understanding and predicting the impacts of global change on
functional traits that shape species distributions and transcend taxonomic boundaries. Whether species are internal
or external fertilisers is a key aspect of reproductive diversity in the sea, and has profound ecological and
evolutionary consequences. Yet geographic variation in this trait, and the factors that potentially drive it, remain
poorly characterised. Here, we analysed latitudinal gradients in fertilisation mode, plus their interactions with
development (transitions from planktonic to aplanktonic development, or from feeding to non-feeding larvae),
taxonomy and ecological variables for >1500 marine species spanning 17 invertebrate phyla. We found evidence
for latitudinal gradients in fertilisation mode in the sea. Their variation among phyla and developmental modes,
however, is a complexity not yet explained by existing theory. The combined effects of recent adaptation and
deeper phylogenetic history have likely shaped this systematic variation in the reproductive ecology of marine
organisms.

Morgan, S.G ¥*, Shanks, A.L. 2, MacMahan, J. 3, Reniers, A.H.M. 4

SURFZONE HYDRODYNAMICS AS A KEY DETERMINANT OF MARINE COMMUNITIES

1 - Bodega Marine Laboratory, 2 - Oregon Institute of Marine Biology, 3 - Naval Postgraduate School, 4 -
Rosenstiel School of Marine and Atmospheric Science

We proposed that surfzone hydrodynamics plays a key role in regulating subsides of food and larvae to nearshore
communities in upwelling regimes. We tested this hypothesis by comparing entire zooplankton communities inside
and outside of the surf zone daily while monitoring physical conditions for one month each at two shores with
different surf zones. Opposite cross-shore distributions of zooplankton occurred at the two sites: zooplankters were
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more abundant inside the wide surf zone at a moderately sloping shore with a system of rip currents, and they were
more abundant outside the narrow surf zone at a steep shore where water exchange was reduced by half. We then
determined that surfzone hydrodynamics best explained latitudinal variation in barnacles and recruits at 42 rocky
shore sites from San Diego, California to the Olympic Peninsula, Washington and recruitment at 16 of these sites
over the summer.

tMoritsch, M.M.*, Raimondi, P.T.

SEA STAR WASTING SYNDROME AND INTERTIDAL COMMUNITY RESPONSE: A NATURAL EXPERIMENT
TESTING IMPACT OF DECLINES IN KEYSTONE SPECIES

University of California, Santa Cruz

Disease outbreaks can restructure communities by reducing populations of keystone species. Beginning in Fall
2013, sea star wasting syndrome (SSWS) dramatically reduced Pacific coast sea star populations. Ochre stars,
Pisaster ochraceus, act as keystone predators in intertidal communities by consuming competitively dominant
mussels, Mytilus californianus, and opening space for other species to colonize. Experimental removals of P.
ochraceus can produce mussel monopolies and cause competitive exclusion of other species. Spatial variability in
SSWS severity gave rise to sites with different proportions of remaining P. ochraceus biomass, making it difficult to
predict intertidal community responses to SSWS. We monitored mussel percent cover, lower limits of the mussel
bed, mussel size, and community composition of intertidal sites in California and Oregon. We compared post-
SSWS mussel beds and intertidal communities to pre-SSWS monitoring data. Mussel cover increased from pre-
SSWS levels at two California sites. Bed lower limits moved downward at only one California site. We found no
clear patterns of change in mussel girth. Changes in community composition mainly occurred directly below mussel
beds' lower limits. The differing time scales of keystone predator decline and mussel bed growth may contribute to
discrepancy between the magnitude of sea star loss and observed intertidal changes.

Morton, D.N. ¥*, Bell, T.W. ?, Anderson, T.W. 3

LOCAL AND REGIONAL SCALE SPATIAL SYNCHRONY OF AMPHIPODS IN GIANT KELP FORESTS

1 - San Diego State University, University of California, Santa Barbara, 2 - University of California, Santa Barbara, 3
- San Diego State University

Amphipods are important as prey and as consumers in marine food webs. Due to the spatially complex and
dynamic nature of giant kelp (Macrocystis pyrifera) forests, assessment of the abundances of giant kelp and
amphipods through time and space should provide insight into their potential interactions. We quantified the
abundance of amphipods on artificial substrates at 18 sites within the surface canopy of giant kelp along Point
Loma, CA, USA from July - October, 2009 and 2010. We estimated biomass of giant kelp canopy using remotely
sensed imagery, and compared the spatial synchrony (autocorrelation through time) of kelp canopy with synchrony
of caprellid and non-caprellid amphipods. Caprellids exhibited high spatial synchrony that did not decrease with
distance while non-caprellids were synchronous on local scales, indicating high spatial heterogeneity in abundance
through time. Non-caprellids showed a rapid exponential decrease in synchrony that was consistent with synchrony
of giant kelp. This suggests a local scale biotic link between non-caprellids and kelp canopy whereas caprellid
synchrony is more likely to be influenced by regional scale environmental variables. These differences may affect
the spatial distributions of upper trophic levels that use amphipods as food resources, and consumption by
amphipods may influence cycling of detritus.

tMutti, A.M.*, Dudgeon, S.R.

MUSSELS ON THE MENU? INVESTIGATING PREY PREFERENCE IN INVASIVE EUROPEAN GREEN CRABS
California State University, Northridge

Recent reports of increasing densities of European green crabs (Carcinus maenas) in Maine, coupled with
decreases in populations of blue mussels (Mytilus edulis) have prompted renewed interest in the dietary
preferences of these invasive crabs. We estimated consumption rates by green crabs of four common rocky
intertidal prey species: blue mussels, dogwhelks (Nucella lapillus), periwinkles (Littorina littorea) and barnacles
(Semibalanus balanoides) in no choice and multiple-choice experiments. We also manipulated both crab and
mussel densities to estimate per capita interaction strength of crabs on mussels and the extent of prey switching by
crabs as a function of mussel density. Crabs predominantly consumed small mussels and small dogwhelks, but
were able to consume a larger size range of mussels than dogwhelks. Few periwinkles and barnacles were
consumed. Green crabs have the potential to strongly affect mussel populations especially by impeding successful
establishment of new mussel recruits. Mussels and dogwhelks were eaten more with increasing crab density,
although per capita consumption rates decreased. Consumption of dogwhelks increased when mussels were rare.
Increased interference among crab conspecifics associated with continued decline of mussel populations may
increase predation intensity on dogwhelks with implications for trophic structure of New England rocky shores.
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Names, G.R. '*, Vande Maele, C. ?, Le Galliard, J.F. 2

A STUDY OF ULTRAVIOLET-BLUE COLORATION IN THE COMMON WALL LIZARD (PODARCIS MURALIS)
AND ITS ROLE AS A SIGNAL IN COMPETITION

1 - University Pierre et Marie Curie, 2 - CEREEP-Ecotron lleDeFrance

Communication via color signals is common in natural systems. The lateral ultraviolet (UV)-blue color patches of
lacertid lizards are suspected to be involved in intraspecific communication, but the exact role of the signal remains
controversial. While some studies have found that the patches play a role in male-male competitive encounters,
others have shown that factors such as resident status or body size are more important signals in competition. The
goals of this study were to describe the morphology and reflectance properties of the UV-blue spots in Podarcis
muralis, and to study their influence (concurrent with size) on male-male resource competition combats. The study
was conducted on 75 individuals collected from a wild population in lle De France, France. Spot reflectance spectra
properties (chroma, hue, brightness), spot size, spot detectability (based on application of the 1998 Vorobyev-
Osorio vision model), and number of spots per lizard were found to differ significantly for males and females and for
adults and juveniles. Then, results from the behavioral experiments (N=88) suggested that combat status was
influenced by both body size and UV-blue spot area, but that the latter is likely a condition-dependent indicator that
functions as a single component of a complex, multifaceted communication mechanism.

tNavarrete-Fernandez, T.*, Garmendia, V., Veron, M., Perez-Matus, A., Wieters, E.A.

TRAIT-DEPENDENT HABITAT MODIFICATION ALTERS RECRUITMENT AND REFUGE CHOICE OF REEF
FISH AND INVERTEBRATES: CANOPY VERSUS SKELETON

Estacion Costera de Investigaciones Marinas and Marine Conservation Center, P. Universidad Catolica de Chile,
Santiago, Chile.

Biotic habitat alteration can profoundly and often irreversibly effect whole communities due to cascading effects via
trophic and non-trophic pathways. Besides changes in abundance, individual traits of habitat-forming species can
affect whether or not it facilitates/benefits other species. Surveys conducted along the central Chilean coast
identified striking changes in kelp canopy condition that varied consistently with abundances of other key ecological
players. Sites characterized by large expanses of "canopy" kelp with lush, dense foliage maintain larger and higher
biomass of reef fish; whereas sites dominated by "skeleton-type" kelp, denuded of foliage, present greater grazing
snail abundances. Given the ecological importance of the kelp and that plants are heavily exploited by fishers, it
urgent to understand processes controlling canopy traits and its consequences on the rest of the community. We
show that, contrary to expectations, field settlement and recruitment of fish and invertebrates was greatly enhanced
in "skeleton" kelp. Experimentally evaluated fish habitat preferences showed that recent recruits display strong
preference for "Canopy" kelp, but the presence of resident conspecific adults harboring in the canopy obliterates
such preference. Thus far, results suggest trait-dependent habitat modification can drive different facilitation
pathways, modulating recruitment and the relative importance of pre- and post-settlement processes.

tNavarro, E.C. **, Gallo, N.D. ?, Levin, L.A. ?

TROPHIC NICHE ASSESSMENT OF CONGENERIC THORNYHEAD FISH, SEBASTOLOBUS ALASCANUS AND
S. ALTIVELIS, IN THE SOUTHERN CALIFORNIA BIGHT

1 - University of California, San Diego, 2 - Scripps Institution of Oceanography, UCSD

Changes in oceanic chemistry in the Southern California Bight may impact the feeding ecology of benthic fisheries
species, including two common thornyhead fish, Sebastolobus alascanus and Sebastolobus altivelis. The two
congeneric thornyheads share similar depth distributions and morphology, yet exhibit differing life histories and co-
exist along the benthic continental margin in a region of intense and enduring hypoxia known as the oxygen
minimum zone (OMZ). Gut content and stable isotope analyses determine preferred prey and isotopic niche space,
which are used to discern areas of trophic overlap or separation. We found that for most of their depth distribution,
the two species compete for Caridea prey and show high trophic overlap, but partition resources near the core of
the OMZ located at a depth of around 650 meters, where dissolved oxygen concentration reaches ~8 mol/kg. Here,
S. alascanus exhibited a shift towards higher trophic level but less abundant prey items such as Teleostei.
Resource partitioning under metabolically limiting conditions reveals a potential relationship between environmental
conditions and trophic ecology. A look at trophic interactions between these two congeners and the surrounding
resources may help inform fisheries management of species inhabiting these areas of expanding hypoxia in the
Southern California Bight.

tNelson, H.R.*, Edmunds, P.J.

ALLOMETRY AND INTEGRATION CONSTRAIN CARIBBEAN OCTOCORALS MORPHOLOGY

California State University, Northridge

Branching, arborescent octocorals present complex geometric forms. To examine the role of allometry and trait
integration in controlling variation both among and within Caribbean octocorals species, we compared five
morphological traits (colony height, branch length, branch thickness, number of branches, and polyp density)
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across 30 colonies from 8 species within the genus Eunicea. Branch length, polyp density, and the number of
terminal branches all scaled with negative allometry relative to colony height. Comparing these ontogenetic
trajectories across species revealed similar slopes but different intercepts on log-log plots, indicating that the
diversification of colony forms among octocoral species may have resulted from specific changes in the onset
timing of polyp and branch development. Multivariate analyses of variation across all the colonies revealed strong
covariation among the morphological traits. Independent of colony height, species with shorter branches tend to
have thinner branches, higher polyp densities, and higher branching rates. Despite two- to seven-fold differences in
trait values within and across species, which could produce a myriad of colony forms, simple laws of allometry and
integration tightly constrain variation in octocoral morphology in specific, predictable, directions.

Nickols, K.J. ¥*, White, J.W. 2, Malone, D. 3, Carr, M.H. 3, Starr, R.M. 4, Cordoleani, F. 5, Baskett, M.L. 5,
Hastings, A. 5, Botsford, L.W. %

ADAPTIVE MANAGEMENT OF MPA'S: ESTIMATING PRE-MPA FISHING RATES TO PROJECT POST-MPA
POPULATION TRAJECTORIES

1 - California State University Monterey Bay, 2 - University of North Carolina Wilmington, 3 - University of California
Santa Cruz, 4 - California Sea Grant Extension Program, 5 - University of California Davis

To evaluate MPA performance, one must first predict the expected response of fished populations to cessation of
harvest. This requires knowing the pre-MPA state of the population, particularly the fishing mortality rate. Such data
are usually unavailable at the spatial scale of individual MPAs. We developed a method to estimate demographic
parameters (e.g., fishing mortality rate and larval recruitment rate) from time series of size-abundance survey data
using a Bayesian state-space integral projection model, and then used those estimates to simulate expected
trajectories of populations inside MPAs. We applied our method to data for two species (blue rockfish, Sebastes
mystinus, and gopher rockfish, S. carnatus) at kelp forest sites inside and outside California MPAs in the Central
Coast region, which were implemented in 2007. For both species, estimated pre-2007 fishing rates at each site
deviated sharply from prior estimates based on coast-wide stock assessments. That departure reinforces the value
of estimating demographic parameters from site-specific monitoring data. High pre-MPA fishing rates at some sites
suggest a large eventual increase in population density within the MPAs. However, model simulations from 2007
forward suggest that high variability in annual recruitment makes statistical detection of MPA responses unlikely
over short time scales (5-10 years).

Nielsen, K.J. %, Mulligan, T. 2, Dugan, J. 3, Craig, S. ?*, Laucci, R. 4

CONNECTING COMMUNITIES, BUILDING CAPACITY AND CREATING ECOSYSTEM RESILIENCE THROUGH
MPA MONITORING IN NORTHERN CALIFORNIA

1 - Romberg Tiburon Center for Environmental Studies, 2 - Humboldt State University, 3 - Marine Science Institute,
University of California Santa Barbara, 4 - Tolowa Dee-ni' Nation

The Marine Life Protection Act obligated California to radically re-think management of marine ecosystems within
state waters. Marine Protected Areas (MPAS) were created to function as a network to support conservation goals.
In each region planning embraced a unique process involving scientists, stakeholders and a taskforce whose final
recommendations were used by the Fish and Game Commission. Nonetheless, conflict and tension emerged
among coastal residents, tribal communities, fishers, scientists, natural resource managers, local politicians, etc.
during the process. While the overarching goal of "healthy coastal ecosystems" was viewed favorably, the meaning
of this concept differed dramatically among groups. In northern California, funding for baseline monitoring of the
new MPAs placed a high premium on proposals that involved a variety of local stakeholders. We discuss how one
group of scientists, tribal community members, recreational fishers, university students and natural resource
managers took a "leap of faith" to work together and effected a positive transition from a community of conflict to
one of enhanced collaboration and capacity. Working together to collect baseline data on sandy beach and
surfzone ecosystems in northern California MPAs has yielded new partnerships and enhanced scientific and
cultural understanding in the region.

tNoto, A.E.*, Shurin, J.B.

DOES INTERACTION STRENGTH VARY LATITUDINALLY AMONG CALIFORNIA SALT MARSH PLANTS?
University of California, San Diego

Geographic variation in species interactions provides important insight into potential community responses to
climate change. In salt marshes on the Atlantic coast of the United States, latitudinal variation in interactions among
plants often leads to stronger competition at low latitudes and stronger facilitation at high latitudes. Plants in Pacific
coast salt marshes may not follow this trend as dominant environmental stresses differ between coasts. We
conducted a neighbor removal experiment at six salt marshes along the California coast to see if the effect of the
dominant species on the rest of the plant community differed by latitude. Dominant species typically competed with
subordinates, inhibiting their growth, while subordinate species had little negative or positive effect on the dominant.
Unlike in Atlantic coast marshes, the strength of interactions did not vary latitudinally despite a large temperature
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and precipitation gradient, although there were differences among sites in the strength of plant interactions. We
suggest that differences in interaction strength may be due to environmental conditions that vary locally rather than
with latitude and that changing environmental conditions may not strongly affect species interaction strength in
California salt marshes.

O'Brien, C.E., Donovan, D.A.*, Miner, B.G.

IMMERSION TIME AFFECTS PREDATOR-INDUCED MORPHOLOGICAL PLASTICITY IN THE GENUS
NUCELLA

Western Washington University and Shannon Point Marine Center

Nucella lamellosa, N. canaliculata, and N. ostrina display phenotypically plastic responses in shell morphometry to
waterborne cues from predatory crabs, however they do so to different degrees according to each species' native
height in the intertidal. To investigate how immersion time influences a snail's response to crab predators, we
examined the response of these species to the presence of crab cue at different immersion times representing an
intertidal immersion gradient. All three species increased in shell length and weight, with a clear effect of immersion
time; the most shell growth occurred at 100% immersion and the least at 35%. Crab cue inhibited shell growth in N.
canaliculata and N. ostrina, especially at higher immersion times. Immersion time also affected body tissue mass.
All three species only exhibited increased somatic tissue mass at 75% and 100% immersion treatments, and only if
crab cue was absent. Shell lip thickness, a characteristic that protects Nucella from crab predation, was affected by
immersion time and crab cue. Each species had the greatest increase in lip thickness in the immersion treatment
representing its native tidal height, although only N. lamellosa responded to both crab cue and immersion time.
Thus, Nucella species respond differently to crab cue and their responses are affected by immersion times,
especially those that are similar to the immersion time each species typically experiences.

tOber, G.T.*, Thornber, C.S.

TROPHIC TROUBLE: HOW ACIDIFICATION AND EUTROPHICATION COMBINE TO IMPACT MACROALGAL
GROWTH AND INTERTIDAL GRAZING

University of Rhode Island

Ocean acidification and eutrophication are two major environmental forces shaping coastal ecosystems. While
most studies highlight detrimental effects, acidification and eutrophication increase the concentrations of key
resources for primary producers, allowing organisms like macroalgae to flourish. Here, we assessed how
macroalgae and grazers respond to ocean acidification and eutrophication. We exposed Ulva lactuca and Fucus
vesiculosus to high CO2 (~1100ppm) and high nutrient conditions (~200UM TN), along with background levels of
CO:2 (~400ppm) and nutrients (10UM TN) in a fully factorial design, measuring growth, surface area to volume ratio,
and tissue quality. We found that the opportunistic U. lactuca was able to thrive under the combination of high CO:2
and high nutrients, exhibiting growth rates four times higher than the controls, while F. vesiculosus was unaffected
by CO:2 and nutrient addition. We also exposed a common marine snail, Littorina littorea, to the same experimental
treatments, measuring consumption rates and feeding preference. We found that consumption rates decreased by
50 and feeding preference shifted from a mixed diet to feeding almost exclusively on U. lactuca under high CO:
conditions. Our findings indicate that higher growth rates in some macroalgal species, coupled with decreased
consumption, could enhance macroalgal abundance in coastal ecosystems.

tOrdonez-Gauger, L. ¥, Richmond, L. , Hackett, S. %, Chen, C. 2

ASSESSING FISHERMEN'S PERCEPTIONS OF THE ECOLOGY AND MANAGEMENT OF THE CALIFORNIA
NORTH COAST MARINE PROTECTED AREA NETWORK.

1 - Humboldt State University, 2 - Point 97

The California MLPA instated a process creating one of the U.S.'s largest MPA networks. These marine closures
attempt restoration of habitat and exploited fish stocks. MPAs are inherently controversial, depending on network
design, they can affect the attitudes, behavior, and income of fishermen. This paper describes research focused on
MPAs developed on the California North Coast. Working collaboratively with fishermen to gather socioeconomic
information about the network, we explored fishermen's perceptions of the network management, the functionality
of MPAs, and their knowledge about the local fishery ecosystems. Research is based on over 160 surveys with
commercial captains, and five focus groups in the region's five main ports. This study will be integrated into a larger
examination of the socioeconomic consequences of the Northern California MPAs. Initial results indicate a lack of
trust in management regimes and a dichotomy between local and scientific knowledge related to the design and
function of MPAs. Management and conservation-based narratives predominantly informed the project, and
resource user knowledge was dismissed as anecdotal. Results exemplify the need for a more integrative system of
management incorporating knowledge and participation from local experts who work in these habitats daily and
whose livelihoods depend directly upon marine ecosystem health.
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tPage, H.N. **, Andersson, A.J. %, Jokiel, P.L. 2, Rodgers, K.S. ?, Yeakel, K.L. !, Lebrato, M. !, Davidson, C. %,
D'Angelo, S. %, Bahr, K.D. 2

DIFFERENTIAL MODIFICATIONS OF SEAWATER CARBON CHEMISTRY BY MAJOR CORAL REEF BENTHIC
COMMUNITIES

1 - Scripps Institution of Oceanography, 2 - Hawaii Institute of Marine Biology

Ocean acidification (OA) may threaten coral reefs by causing decreased calcification and increased CaCOs
dissolution. However, reef seawater carbonate chemistry is strongly controlled by benthic net community
calcification (NCC = calcification - CaCOs dissolution) and net community organic carbon production (NCP =
primary production - respiration), which could alleviate or exacerbate OA. Therefore to predict OA on coral reefs,
we must understand how benthic communities modify their chemical environment. In mesocosm experiments, the
influences of NCC and NCP on seawater carbonate chemistry for five distinct reef communities were measured
under ambient conditions and OA. Calcifying communities slightly influenced daytime seawater pH and aragonite
saturation state due to balance of NCC and NCP. In contrast, communities with non-calcifying algae elevated pH
and aragonite saturation state due to high NCP rates. Daytime NCC and NCP rates were not affected by OA but
larger variations of pH and aragonite saturation state were observed due to decreased seawater buffering capacity.
At night, similar NCP rates and increased dissolution was observed under OA, resulting in similar influence on pH
and aragonite saturation state between communities and across experiments. These results show that non-
calcifying algae and increased dissolution may partly alleviate OA in local or downstream environments.

tPandori, L.L.M.*, Sorte, C.J.B.

ONTOGENETIC VARIATION IN MICROHABITATS AND THERMAL CONDITIONS OF INTERTIDAL
INVERTEBRATES

University of California, Irvine

Predicting the responses of marine invertebrates to climate change requires an understanding of how microhabitats
and associated abiotic conditions differ across species’ lifetimes. We addressed the question: how do microhabitats
and thermal conditions differ across life stages of two intertidal marine invertebrates, the mussel Mytilus
californianus and the barnacle Chthamalus fissus? To determine the age distribution of the study species across
microhabitats, we quantified individuals of different ages (using size as a proxy) every 0.2 m in tide height along
transects running perpendicular to the waterline. To assess age-specific variation in thermal conditions, we used in
vivo thermistor measurements from 3 (high, mid, and low) tide heights within the species' distributions to compare
body temperatures between juveniles and adults. Tide height distributions differences by age were more
pronounced for M. californianus than for C. fissus. Interestingly, at tide heights where ages differed in thermal
conditions, juvenile mussels experienced higher in vivo temperature relative to their environment than adult
mussels whereas adult barnacles were warmer than juveniles. These findings suggest that ontogenetic variation in
microhabitats and environmental conditions may be species specific, with interesting implications for attempts to
predict future responses to climate change.

tPang, G.H.*, Cooper, A.B., Salomon, AK.

THE EFFECTS OF RECOVERING POPULATIONS OF SEA OTTERS (ENHYDRA LUTRIS) ON CONSUMER
ISOTOPIC NICHE WIDTHS

School of Resource and Environmental Management, Simon Fraser University

Food web dynamics describe the interactions between species at different trophic levels and depict the flow of
energy through an ecosystem. Predator recovery can induce shifts in prey density, behaviour and trophic role,
which could have emergent impacts on food web architecture and stability. In temperate nearshore ecosystems,
recovering populations of sea otters (Enhydra lutris) are well known to trigger a cascade of effects in nearshore
community structure and productivity, yet their impacts on a consumer's trophic role remain less well known. Here,
we use carbon and nitrogen stable isotope signatures (615N and 613C) to measure the isotopic niche width of fish
and invertebrates along a gradient in sea otter recovery and occupation time. We found no significant differences in
the size and positioning of overall food web niche width among sites varying in otter occupation. This suggests that
sea otters had a limited impact on overall rates of primary productivity in the kelp forest ecosystem of BC's central
coast where a diversity of annual and perennial kelps dominate early and late occupation sites. This investigation of
food web interactions adds to a growing body of information on the context-dependent effects of sea otter recovery
on nearshore ecosystems.

Pérez-Matus, A. %, Byrnes, J.E.K. 2*, Konar, B. 3, Micheli, F. 4, Shears, N. 5, Low, N. 4, Okamoto, D.K. ¢
CHANGES IN FISH COMMUNITIES DRIVEN BY KELP LOSS: A GLOBAL META-ANALYSIS

1 - Estacion Costera de Investigaciones Marinas, Pontificia Universidad Catdlica de Chile, 2 - University of
Massachusetts Boston, 3 - Institute of Marine Science, University of Alaska Fairbanks, 4 - Hopkins Marine Station,
Stanford University, 5 - University of Auckland, New Zealand, 6 - School of Resource and Environmental
Management, Simon Frasier University
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Foundation species, such as kelps or corals, shape the abundance and diversity of biological communities. These
communities can change drastically following the loss of their foundation species. How strong these shifts might be
is unclear, as some competitively subordinate species can compensate for foundation species loss. In kelp forest
ecosystems, this issue has become increasingly important for areas experiencing kelp loss due to human
influences. Here, we examine the consequences of kelp loss for fish populations and communities in a meta-
analysis of experimental kelp removals and comparative habitat surveys. We find that kelp loss had no net effect on
total adult fish abundance; in contrast, total juvenile abundance was higher in kelp habitats. Further, adult
abundances were higher in beds dominated by larger kelps with a multi-stipe morphology (e.g., Macrocystis versus
Ecklonia). We find no effect of kelps on fish species richness in experiments or surveys. However, kelp removals do
shift fish community structure. Removals reduce the abundances of fish either at high trophic levels or small in size.
Our results show the consequences of foundation species loss may not always be changes in community
abundance or diversity, but rather shifts in community composition that could have further consequences for
ecosystem function.

tPiacenza, S.E. *, Richards, P.R. ?, Heppell, S.S. !

FATHOMING BASELINES: MONITORING STRATEGY EVALUATION TO IDENTIFY PRIORITIES FOR SEA
TURTLE POPULATION MONITORING

1 - Oregon State University, 2 - NOAA Southeast Fisheries Science Center

Using sea turtle nesting beach surveys as a population index for assessment is problematic, yet often pragmatic.
Process and observation errors, compounded by delayed maturity, obscure the exact relationship between trends
on the nesting beach and the entire population. To assess which monitoring data yield the most useful information
for population assessments, we propose a new simulation-based tool: Monitoring Strategy Evaluation (MoSE).
Based on management strategy evaluation, our MoSE experiments with monitoring rather than management
alternatives. Using individual-based models (IBMs) as "true" populations, subject to environmental and individual
variability, we sample the virtual population, with observation error, to test if the data provide an accurate diagnosis
of population change. Our IBM captures the emergent patterns of interannual nesting variation, adult recruitment,
and realistic population growth rates. Preliminary results indicate a high probability of positive bias in the population
trend estimate with data from monitored nesting females, particularly if populations are recovering. Our analysis
integrates demographic rate and monitoring data with variance in data quality to compare monitoring strategies and
the length of time required to accurately detect a trend. Our framework is designed to provide an evaluation of
monitoring program effectiveness to assist in planning future programs for sea turtles.

Picard, M. *, Farlin, J.P. 2, Hollarsmith, J.A. 2, Sadowski, J.S. ?, Stott, H. 2, Rubinoff, B.G. ?, Russell, A.D. ?,
Grosholz, E.D. 2

INVESTIGATING ESTUARINE ACIDIFICATION IN NORTHERN CALIFORNIA AND ITS IMPACT ON NATIVE
JUVENILE OYSTER (OSTREA LURIDA)

1 - Bodega Marine Laboratory, 2 - University of California, Davis

Ocean acidification has elicited increased concern especially regarding impacts on nearshore habitats including
estuaries. However, various processes influence carbonate chemistry in west coast estuaries including advection of
upwelled seawater during the spring and summer. One critical question is how far acidic upwelled ocean waters
penetrate into estuaries given that upwelling is projected to increase with climate change. We examined the spatial
and temporal extent of fluctuating water chemistry in Tomales Bay, CA in order to understand the consequences of
variability in pH, alkalinity, dissolved oxygen and other parameters on populations of native oysters (Ostrea lurida).
We sampled the water column both during and outside repeated upwelling events to understand the extent and
spatial distributions of upwelling intrusions and the consequences for oyster growth. We measured growth on
cohorts of lab reared juvenile oysters outplanted on PVC tiles for one month during periods of upwelling. We found
associated differences in water chemistry and in growth of juvenile oysters as a function of distance from the mouth
of the bay and between near shore locations adjacent to the shoreline vs. in the main channel. This suggests that
changes in upwelling dynamics in the future may have significant consequences for native Olympia oysters.

Pinheiro, H.T. ¥*, Goodbody-Gringley, G. ?, Jessup, M.E. 3, Shepherd, B. 3, Chequer, A.D. 4, Rocha, L.A.3
CARIBBEAN MESOPHOTIC CORAL REEF FISH SURVEYS REVEAL UNEXPECTED DIVERSITY AND HIGH
SPECIES TURNOVER

1 - University of California Santa Cruz, 2 - Bermuda Institute of Ocean Sciences, 3 - California Academy of
Sciences, 4 - Ocean Support Foundation

Despite more than 60 years of coral reef research using SCUBA diving, mesophotic coral ecosystems (MCES)
remain largely unknown. This study represents the first underwater visual surveys of reef fish communities at
depths up to 80 m in Bermuda and 130 m in Curacao. Sampling was performed with mixed-gas closed-circuit
rebreathers and quantitative data on reef fish communities were obtained for four habitats: coral reefs, rhodolith
beds, ledges and walls. A total of 38 species were recorded in Bermuda and 66 in Curacao. Mesophotic reef fish
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communities varied significantly between the two localities,. Bermuda had lower richness and abundance but
higher overall biomass. Richness, abundance and biomass increased with depth in Bermuda, but decreased in
Curacao. A high turn over of species was found among depth strata and between Bermuda and other Caribbean
upper MCEs (45 - 80 m), indicating that depth was an important driver of community structure at all localities.
However, local and evolutionary factors are likely the main factors shaping communities in isolated locations such
as Bermuda. Fishing pressure is evident in both localities and may be causing deeper reefs in Bermuda to become
a refugium for species overfished in shallow waters.

Pondella, D.J. '*, Caselle, J.E. ?, Claisse, J.T. !, Williams, J.P. !, Davis, K. ?, Williams, C.M. !, Zahn, L.A. *
BASELINE CHARACTERIZATION OF THE SHALLOW ROCKY REEF AND KELP FOREST ECOSYSTEMS OF
THE SOUTHERN CALIFORNIA BIGHT

1 - Vantuna Research Group, Occidental College, 2 - Marine Science Institute, University of California Santa
Barbara

The shallow (0-30m) rocky reefs and kelp beds of the Southern California Bight is comprised of 122 natural reefs
(49,055 ha) that cover 26.6% of nearshore habitat in the bight. With approximately 1200 km of coastline, equal to
the rest of the state, this habitat is a key feature in 41 of 50 MPAs in the Southern California and, excluding special
closures (15 MPAS), this is nearly half of the MPAs in California (N = 109). We systematically surveyed 92 of these
reefs in 2011 and 2012 and provide the only complete spatial nearshore reef assessment of the MPAs and the
biogeographically complex Southern California Bight. In addition to assessing the physical structure and the
biological integrity of the entire region, we also quantified anthropogenic stressors: pollution from rivers, discharge
from major POTWs, commercial fishing and recreational fishing. Pollution and fishing metric have been combined
into respective bight-wide indices. These rocky reefs vary significantly in terms of habitat type, biogeography and
anthropogenic stress allowing salient insights into future management of this region.

Prall, M.W. ¥*, Lauermann, A.R. 2

SURVEY OF ROCKY HABITATS INSIDE AND OUTSIDE OF CALIFORNIA’S MARINE PROTECTED AREAS
USING A REMOTELY OPERATED VEHICLE

1 - California Department of Fish and Wildlife, 2 - Marine Applied Research and Exploration

In 2014, California Department of Fish and Wildlife and Marine Applied Research and Exploration initiated a three-
year statewide visual survey of rocky habitats (20-100m depth) using a remotely operated vehicle. The study will
investigate fish and invertebrate abundance and distribution inside and outside of marine protected areas (MPAS)
and rocky habitats important to near shore fisheries. Sites selected fill gaps in coverage of previous MPA baseline
characterization studies, revisit previously surveyed MPA index sites and broadens survey of subtidal rocky habitat
important to fisheries. When complete, data from this unprecedented statewide survey will allow investigation of
patterns of abundance, size frequency and habitat associations at local, regional and coast wide scales. Analysis
will inform the development of long term MPA monitoring strategies including the selection of appropriate index
sites and determination of desirable sampling frequency and effort. Approximately 270 kilometers of video strip
transect have been collected from 104 index sites thus far. Preliminary results of surveys completed in 2014 and
2015 in California's north, north central, and south coast MPA regions include estimates of density and
stereographically derived size frequency of select species.

tR.—Whitefield, C.*, Hardy, S.M., Oliveira, A.

PHYTODETRITUS NUTRITIONAL CONSEQUENCES FOR REPRODUCTION IN A DEPOSIT-FEEDING SEA
CUCUMBER

University of Alaska, Fairbanks; School of Fisheries and Ocean Sciences

Phytoplankton are important sources of fatty acids (FAs) in marine ecosystems, yet species vary in composition.
Climate-driven shifts in phytoplankton community structure have occurred in the Northeast Pacific, which may
change FA availability to consumers such as deposit-feeding sea cucumbers. Dietary FAs are important for
reproduction, and are provisioned to eggs to sustain early embryonic development. Some FAs cannot be
synthesized by animals and come directly from diet. We examined the effects of phytodetritus composition on
Parastichopus californicus reproductive fitness through captive feeding experiments. Body condition, fecundity, and
larval survival were measured in females fed one of two phytoplankton species, which differed in nutritional and
FAs compositions. We observed significant differences between treatments in abundance of FAs 22:3n-6, 20:5n-3,
12:0, 16:0, and 18:0 in eggs and gonads. Although female body condition did not differ, females fed the green alga
Tetrasalmis produced more eggs of the same size with slower development and lower survival rates compared to
females fed the diatom Thalassiorsia. Intra-specific variations in egg quantity and quality could directly affect the
populations' health of P. californicus and other marine invertebrates.

89



tReidenbach, L.B. ¥*, Hurd, C. ?, Kubler, J. !

ULVA SP. GROWTH RATES IN SUB-SATURATING LIGHT WERE AFFECTED BY AMMONIUM ENRICHMENT,
BUT NOT OCEAN ACIDIFICATION.

1 - California State University, Northridge, 2 - Institute for Marine and Antarctic Studies, University of Tasmania
Within the next century, the chemistry of seawater will be affected by the increased absorption of carbon dioxide
from the atmosphere. This absorption will increase the partial pressure of carbon dioxide and lower pH - thus the
term ocean acidification. Macroalgae may benefit from the increased dissolved carbon dioxide in the seawater
because it is available by diffusion for use in photosynthesis. Increased availability of nitrogen from nutrient
enrichment positively affects macroalgal growth rates often resulting in blooms and lower overall biodiversity. We
investigated how ocean acidification and nutrient enrichment will affect the growth rates and photosynthetic and
nutrient physiology of the green algae, Ulva spp. We used a state-of-the-art ocean acidification incubation system
to grow Ulva sp. in pH 8.05, 7.85, and 7.65 under ambient and enriched levels of ammonium at 200 um photons m-
2 s'1 for one week. Growth rates were greater in the enriched ammonium treatments, however no difference was
found across pH treatments in ambient and enriched ammonium treatments. This study shows that Ulva sp.
growing in low light environments may not be affected by ocean acidification.

Reynolds, L.K. *, Chan, K.M. 1, Huynh, E. !, Williams, S.L. ?, Stachowicz, J.J. !

PLANT GENOTYPE INDENITY, DIVERSITY, AND MESOGRAZER SPECIES DIVERSITY INTERACTIVELY
INFLUENCE DETRITAL CYCLING IN EELGRASS MEADOWS

1 - University of California Davis, 2 - University of California Davis Bodega Marine Laboratory

Seagrass meadows are among the world's most productive ecosystems; however, little production is directly
consumed. Instead secondary production occurs via the detrital food web. Here, we study the roles of plant genetic
diversity and grazer species diversity on detrital consumption in California eelgrass (Zostera marina) meadows. We
used three common mesograzers—an amphipod (Ampithoe lacertosa), an isopod (ldotea resecata), and a
polychaete (Platynereis bicaniculata). Each grazer consumed detritus at rates greater than live tissue or
macroalgae. This detrital consumption, however, was not spread evenly over different eelgrass clones. Palatability
and consumption varied because of genotype specific differences in leaf texture, secondary metabolites
(phenolics), and nutritional quality (nitrogen). Further, all grazers were not equal. Some genotypes were palatable
to all grazers, while others were preferentially consumed by only one grazer species. Under monospecific grazer
assemblages, plant genetic identity but not diversity influenced consumption. However, using more realistic, diverse
grazer communities, increased plant genotypic diversity resulted in greater consumption and grazer survival. These
results provide a mechanism for field observations of increased mesograzer density and diversity in genetically
diverse seagrass assemblages and illustrate more broadly the emerging principle that biodiversity effects are
strongest when environmental heterogeneity (the grazer community) is present.

Reynolds, P.L. **, Duffy, J.E. 2, Stachowicz, J.J. %, Hovel, K.A. 4, Zostera Experimental Network >
BIOGEOGRAPHIC PATTERNS IN EELGRASS COMMUNITY FUNCTIONING

1 - University of California, Davis and Smithsonian Environmental Research Center, 2 - Smithsonian Institution, 3 -
University of California, Davis, 4 - San Diego State University, 5 - www.ZENscience.org

Coastal ecosystems are mediated by interactions between resource supply, consumer pressure, and community
composition, with the balance shifting along environmental gradients. Comparative-experimental approaches,
including observational and experimental networks, are a promising way forward to organize this complexity into
predictive models and to quantify the role of biodiversity on coastal processes. Through the Zostera Experimental
Network, we utilize this approach to study the community ecology of eelgrass (Zostera marina), the most
widespread marine plant and foundation of important but threatened coastal ecosystems throughout the northern
hemisphere. In 2014, parallel field surveys and experiments were conducted at 50 field sites to measure
correlations between mesograzer species diversity, eelgrass genetic diversity, predation pressure, and seagrass
dynamics. Biodiversity was positively correlated with plant and grazer biomass across sites. Predation pressure in
these systems decreased with grazer biomass and latitude. In subsequent experiments in 2015, predation and
habitat complexity influenced the grazer community. These results suggest that the impacts of biodiversity loss on
ecosystems will be of comparable magnitude to those of other global change factors and should be accounted for
in relevant monitoring and restoration activities.

tRhoades, Olivia, K ¥*, Lonhart, S.I. 2, Stachowicz, J. J. !

FEED OR FLEE: IMPACTS OF FISHING AND DIVING ON FISH FORAGING AND ECOLOGICAL FUNCTION
ACROSS MARINE RESERVES

1 - Bodega Marine Laboratory, University of California, Davis, 2 - Monterey Bay National Marine Sanctuary,
National Oceanic and Atmospheric Administration

Intensive fishing lowers predation rates in marine systems by decreasing fish abundance, disproportionately
harvesting bold individuals, and altering flight and foraging behaviors of surviving fishes. While abundances of long-
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lived fishes are slow to recover, marine reserves may rapidly increase predation rates by promoting the
recuperation of bold phenotypes. Recent studies demonstrate that marine reserves reduce fish flight from SCUBA
divers and spearfishers. However, no studies have examined how reserves influence fish foraging in the presence
of divers. To investigate this, divers conducted repeated disturbances of baited lines, and underwater cameras
recorded fish feeding rates on bait during and after disturbances. Feeding rates were higher in old reserves relative
to new reserves due to the presence of larger, bolder fishes. SCUBA divers initially delayed feeding at all reserves.
However, after repeated disturbances, fish in old reserves habituated to divers and consumed bait more rapidly
than fish in new reserves. Free divers reduced the time individual fishes spent at the bait line. These fishing- and
diver- induced shifts in the behavioral composition and feeding rates of resident fishes variably influence the
ecological role of these predators across reserves, such that measures of abundance may not be wholly sufficient
to gauge ecological recovery.

Rice, M.M.*, Burkepile, D.E.

EXAMINING THE INFLUENCE OF CLIMATE CHANGE ON SEAGRASS ECOSYSTEM FUNCTION

UC Santa Barbara

In marine ecosystems, rising sea surface temperatures (SSTs) and ocean acidification (OA) may alter plant-
herbivore interactions by driving changes in consumer metabolism and resource quality. The sea urchin Lytechinus
variegatus is a dominant grazer that exerts strong top-down control on the biomass, diversity, and community
structure of seagrass ecosystems from North Carolina to Brazil. Increasing SSTs may strengthen top-down control
of seagrass by increasing urchin metabolism and consumption rates. Concurrent effects of OA can reduce
seagrass nitrogen (N) content, a critical component of herbivore metabolism. Thus, under elevated temperature
and fed low N diets, L. variegatus consumption rates are expected to increase to compensate for increased
metabolic demand and reduced diet quality. To test this hypothesis, we investigated the interactive effects of
temperature (23 C, 27 C, or 31 C) and diet N quality (low or high N diets) on L. variegatus metabolism and
consumption. Urchin metabolism was measured after 24 hours of acclimation to temperature temperatures and was
highest at 31 C. Consumption was measured as the mass difference between seagrass-based artificial diets over a
24 hour feeding period. Our results suggest that under SST and OA conditions, L. variegatus top-down control will
become strengthened, ultimately reducing seagrass biomass and ecosystem function.

tRinehart, S.A **, Long, J.D. 2

LINKING OMNIVORE HABITAT SELECTION TO DIET-MEDIATED PREFORMANCE

1 - San Diego State University; Coastal and Marine Insitute and University of California, Davis; Department of
Evolution and Ecology, 2 - San Diego State University; Coastal and Marine Institute

Omnivores should aggregate to habitat patches containing prey and non-prey (plant material) resources that
promote their performance. Despite support for this prediction, we lack studies linking omnivore patch selection in
the field, to tangible performance benefits. Here we assessed the aggregation patterns of an omnivorous ladybeetle
under field conditions to patches varying in prey and non-prey availability. Adult ladybeetles preferentially
aggregated to patches containing scale insect prey, regardless of the presence of cordgrass pollen, indicating that
scale insects are the preferred food resource for these insects. To assess the impacts of food resources on
performance, we reared ladybeetles in the laboratory on several separate diets, tracking a suite of performance
metrics. Adult and larval ladybeetle longevity was greatest in mixed diet (scale insects and pollen) and scale insect
treatments. Additionally, adult female ladybeetles produced the greatest number of eggs in all diets containing
scale insects. These findings indicate that a diet containing scale insects promotes the performance of multiple
ladybeetle life stages. Overall, adult ladybeetles appear to be preferentially aggregating to habitat patches that
enhance their reproductive output, personal longevity, and the longevity of their offspring.

Rivest, E.B. '*, Hill, T.M. 2, Gaylord, B. 3, Sanford, E. 2

ECO-PHYSIOLOGY OF JUVENILE CALIFORNIA MUSSELS: CARRY-OVER EFFECTS OF LARVAL EXPOSURE
TO UPWELLING AND RELAXATION REGIMES

1 - Bodega Marine Laboratory, University of California, Davis, 2 - Bodega Marine Laboratory, Department of
Geology, University of California, Davis, 3 - Bodega Marine Laboratory, Department of Evolution and Ecology,
University of California, Davis

Changes in seawater carbonate chemistry associated with anthropogenic ocean acidification will not occur similarly
everywhere, due to underlying natural temporal and spatial variability of environmental conditions. Therefore, to
better anticipate how marine organisms will respond to long-term changes in the coastal ocean, it is important to
examine how biological tolerance is shaped within a coastal ocean environmental that is naturally heterogeneous.
We tested how differing histories of environmental exposure during the larval phase shape the performance of
Mytilus californianus mussel recruits. Six cohorts of mussel recruits, each obtained from a two-week deployment of
collectors in the intertidal zone at Bodega Marine Reserve, CA, were analyzed to assess rates of oxygen
consumption, condition index, growth rate, and shell thickness. Metabolic rate was higher for recruits that arrived
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during periods of upwelling vs. recruits that arrived during conditions of relaxation or non-upwelling, but other
metrics of performance did not differ among these groups. Future ocean acidification may intensify these biological
responses to underlying variability in coastal ocean chemistry.

Robinette, D.P. ¥*, Howar, J. !, Caselle, J.E. 2, Claisse, J.T. 3

CAN NEARSHORE FORAGING SEABIRDS DETECT VARIABILITY IN JUVENILE FISH DISTRIBUTION INSIDE
AND OUTSIDE OF MARINE RESERVES?

1 - Point Blue Conservation Science, 2 - Marine Science Institute, 3 - Vantuna Research Group

Juvenile recruitment is an important determinant of change within marine protected areas (MPAs). Understanding
spatio-temporal variability in recruitment rates will help managers set realistic expectations for rates of population
and community level change within individual MPAs. Here we ask whether seabird foraging distributions can be
used as a proxy for juvenile fish recruitment inside and outside of MPAs in southern California. We investigated the
foraging rates of five piscivorous seabirds inside and outside of three island and three coastal MPAs in southern
California and integrated these data with estimates of juvenile fish abundance using data from diver surveys at the
same sites. Additionally, we integrated these data with regional measures of oceanographic productivity (e.g.,
upwelling, sea surface temperature) and larval fish abundance. Our studies have shown that seabird foraging rates
and juvenile fish abundance respond to variability in regional upwelling and larval fish abundance, with localized
effects influenced by coastal geographic features such as promontories that impact larval delivery to nearshore
habitats. These results suggest that seabird studies can help resource managers understand local patterns of fish
recruitment and establish realistic expectations for how quickly fish populations should change within individual
MPAs.

Robinson, J.W.*, Menge, B.A.

USING A LONG TERM MONITORING EXPERIMENT TO MEASURE THE ECOLOGICAL IMPACTS OF SEA
STAR WASTING DISEASE

Oregon State University

In 2013-14 Sea Star Wasting Disease (SSWD) caused 80-90% mortality of sea stars along the U. S. West Coast.
Paine's classic experiments led to mussel domination of space accompanied by sharp reductions in diversity. Thus
2014 P. ochraceus decimation was expected to change coast-wide low zone rocky intertidal community structure.
We examined short-term community responses using annual clearance experiments (treatments=paired removal
and control 0.25 m? plots) at six sites located across three capes ranging from central to southern Oregon. Removal
plots were cleared annually mid-summer. Plots were photographed bimonthly for quantification of percent cover of
all species. 2013 data (pre-wasting recovery) were compared to 2015 (post-wasting recovery). Historically, low
zones at Cape Foulweather and Cape Blanco sites were algae-dominated, while those at Cape Perpetua sites
were invertebrate-dominated, and typically recovery under 'normal’ conditions was toward pre-removal states. With
SSWD losses, we expected sessile invertebrates to become dominant at all sites. Unexpectedly, mussel
recruitment failed at Cape Perpetua, and reached unprecedented high levels at Cape Blanco, leading to
heterogeneous recovery patterns among capes. Thus, short-term recovery patterns were different from historical
expectation. Unusual oceanographic conditions evidently led to abnormal mussel recruitment patterns, leading to
une

tRobinson, K.M.*, Geller, J., Steller, D.

CRYPTOFAUNAL INVERTEBRATE ASSEMBLAGES IN CATALINA ISLAND'S RHODOLITH BEDS

Moss Landing Marine Labs

Rhodoliths are unattached, branching, calcareous red algae and important foundation species in near shore
systems. Aggregations (beds) produce a mixture of hard substrate and soft sediment supporting diverse
assemblages. At Catalina Island, CA, beds of relatively small rhodoliths were recently documented. To better
understand the community potential of these beds, | focused on the invertebrate cryptofauna associated with live
rhodolith (LR) and dead rhodolith (DR) patches and neighboring non-rhodolith sand (NRS) within three sites. All
motile invertebrates greater than 0.5 mm were removed, identified, and counted. 184 species were found across all
habitats, 142 within LR, 109 within DR, and 91 within NRS. LR hosted greater mean abundance of invertebrates
and greater mean taxonomic richness than either DR or NRS across all sites. Invertebrate species composition
differed by habitat with NRS being significantly different from LR and DR. Live rhodolith habitat was dominated by
the gastropod Amphithalamus sp., the tanaid Zeuxo sp., an aorid amphipod, and two species of ostracods, while
sand was dominated by the syllid Exogone sp. and other polychaetes. Species composition differed more strongly
by site within NRS than the other habitats. More research is needed to determine the mechanisms by which
rhodoliths promote invertebrate diversity.
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Robles, C.D. !, Engle, J. 2, Garza, C. *, Becker, B.J. 4

PRELIMINARY EVIDENCE OF THE COLLAPSE OF MUSSEL BEDS (MYTILUS CALIFORNIANUS) IN THE
SOUTHERN CALIFORNIA BIGHT

1 - California State University, Los Angeles, 2 - Marine Science Institute, University of California, Santa Barbara, 3 -
California State University, Monterey Bay, 4 - University of Washington, Tacoma

We compared historical photographs of three sites in the southern reaches of the Southern California Bight with
similar views taken recently. Mussel beds showing extensive areal covers of very large individuals in the 1960s and
1970s were greatly diminished or completely absent by the current decade. A 32-year time series of panoramas at
Bird Rock, Catalina Island, shows a stepping down of areal coverage, with steep declines during el nino events and
stasis in the intervening years. The el nino/la nina cycles were embedded in a long-term trend with the late 1970s
marking the end of a 30+ year period of relatively cool SSTs and the beginning of the el nino events. Thus, long
term shifts in ocean production, rather than episodes of heat kills, are implicated in the collapse. We discuss how
these findings might affect our understanding of climate change impacts. We conclude by asking for data
contributions from other WSN members.

Roche, J.S.*, Bourdeau, P.E.

PREY SELECTION IN EASTERN PACIFIC CANCRID CRABS: WHAT INFLUENCES CHOICE WHEN YOU'RE
SERVED A MENU OF MOLLUSKS?

Humboldt State University

Brachyuran crabs are a prominent group of consumers that often exert strong top-down control in marine food
webs and also display a large amount of trophic variation. However, little is known about the relative importance of
crab size vs. crab species identity on their diet and foraging activities. We investigated how crab size and species
identity affect prey selection by 2 Eastern Pacific Cancrid species (Cancer productus, Romaleon antennarium)
preying on hard-shelled molluscan prey that they commonly encounter in rocky intertidal and shallow subtidal
habitats: turban snails (Chlorostoma funebralis), whelks (Nucella ostrina), and mussels (Mytilus californianus).
Laboratory prey selection and handling time experiments indicate that crabs of both species consume a higher
proportion of mussels than snails across all crab sizes, but that the relative proportion of mussels eaten increases
with crab size; reflecting ontogenetic shifts in the way crabs of both species rank prey types according to their value
(energy content/handling time). Given the ecological importance of crabs and the critical role that body size plays in
species interactions, understanding ontogenetic shifts in crab diet could improve our predictions of the trophic
impacts of these consumers in the food webs where they play a dominant role.

Rogers-Bennett, L. !, Catton, C.A. ?*, Juhasz, C.l. ?, Kashiwada, J.V. 2, Kawana, S.K. 2, Maguire, A. ?
IMPACTS OF RECENT WARMING EVENTS ON RED ABALONE (HALIOTIS RUFESCENS) REPRODUCTION
AND RECRUITMENT IN NORTHERN CALIFORNIA

1 - Bodega Marine Laboratory, University of California, Davis California Department of Fish and Wildlife, 2 -
California Department of Fish and Wildlife

Red abalone support a large recreational fishery and are important members of subtidal communities in northern
California. Despite their importance, little is known about the impacts of warming ocean events on red abalone
reproduction. The nearshore kelp beds, an important food source for abalone, have been drastically reduced by
both the "warm blob" in 2014 and the strong El Nifio in 2015. We recently observed red abalone searching for food,
climbing up denuded kelp stalks, and competing with urchins for drift algae. The lack of food may negatively impact
recent reproduction. We examined gonad index at two sites in northern California in 2015 to compare with samples
from normal ocean conditions. We also compared the abundance of planktonic larvae (280um), newly-settled
individuals (280um-2mm) from coralline-covered rocks, and juveniles (3-2-mm) from artificial reefs with prior normal
years. Gonad indexes were dramatically reduced compared with past years. We also find that there are no larval or
newly-settled abalone in 2015, and very few juvenile red abalone (from 2014), indicating the consecutive warming
events have negatively impacted red abalone reproduction. The severely impacted reproduction and recruitment in
the last two years have strong implications for reduced fishery productivity and population growth.

Rogers-Bennett, L. *, Catton, C. ?, Juhasz, C. 2, Kashiwada, J. 2, Kawana, S. ?, Maguire, A. ?

KELP FOREST MONITORING REVEALS CHANGES FROM HABS, SEA STAR DISEASE, PURPLE URCHIN
EXPLOSIONS AND EL NINO IN NORTHERN CALIFORNIA

1 - CDFW and UC Davis, 2 - CDFW

Long term subtidal monitoring of kelp forest communities in northern California show major changes over the past
25 years. Recently, a series of impacts have led to changes community structure. The first impact was a harmful
algae bloom in 2011 that killed marine invertebrates. In 2012, sea star wasting disease occurred. In 2014, this
region experienced unprecedented warm temperatures due to the 'warm blob' in the Gulf of Alaska and then the
2015 strong EI Nino event. Survey results from 2015 indicate purple sea urchins are now at 50 times and red sea
urchins are 5 times greater than in previous surveys. Canopy and subcanopy kelps have been reduced to a fraction
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of their normal cover. The El Nino has also brought southern species north such as Hopkin's rose and Spanish
shawl nudibranchs. The sea urchin population explosion coupled with the lack of kelp is occurring on a broad
spatial scale across northern California. It is unknown how long the impacts of this sea urchin population increase
will last and when kelp forests will recover. These results highlight the importance of long term monitoring programs
to track changes in kelp forests and the fisheries they support.

Rognstad, R.L. ¥*, Wethey, D.S. 2, Hilbish, T.J. 2

REPATRIATION AT THE TRAILING EDGE OF CLIMATE CHANGE: THE ROLE OF ANOMALOUS COLD
WINTERS IN ADULT PROVISIONING OF THE LARVAL POOL

1 - Keck Science Department, Claremont McKenna, Pitzer, and Scripps Colleges, Claremont, CA, 2 - Department
of Biological Sciences, University of South Carolina, Columbia

Species' distributions are frequently determined by temperature and thus species’ range limits experience
expansions and contractions as climate changes. Shifts in range limits are not always linear and rare climatic
events can potentially counteract or exacerbate the effects of climate change on species'distributions. We assessed
the effects of recent cold winters, which promote reproduction, on the southern range limits of the acorn barnacle,
Semibalanus balanoides, in Southwest England. We found the recent cold winters have led to a range expansion of
S. balanoides, however, the frequency of such cold winters, which are necessary for S. balanoides persistence in
the area, has declined over the past 30 years. Additionally, we examined the mechanism of the relationship
between cold temperatures and reproduction by rearing brooding S. balanoides under multiple environmentally-
relevant temperature treatments. While there was no significant difference in larval development rate, we found that
brooding individuals reared at cold temperatures had significantly greater reproductive mass than individuals reared
at warm temperatures. This mass difference is produced by a nearly six-fold increase in larval number. This study
demonstrated the importance of considering the role of rare events in controlling species’ distributions, particularly
when they oppose the overall trend of climate change.

tRomero, R.”

SPATIAL AND TEMPORAL VARIATION IN ULVOID PROPAGULE AVAILABILITY IN SAN FRANCISCO BAY

UC Berkeley

Supply-side ecology, as related to marine intertidal communities, has focused primarily on invertebrate recruitment
with much less attention given to the role of propagule supply in the establishment of macroalgal populations.
Investigations of the dynamics of nuisance green macroalgae have mostly emphasized post-recruitment processes
such as herbivory. Water samples (2L) were collected and cultured monthly at Tiburon to estimate temporal
variability in propagule supply and seasonally at four additional sites spanning the central San Francisco Bay to
determine spatial variability. Sterile resin settling plates (n=10) were simultaneously installed for 4-week periods
along intertidal areas near Tiburon to estimate natural recruitment. Water collected from July 2014-July 2015
produced Ulva when cultured, with samples collected in spring and summer months yielding greater numbers of
recruits/cm?; indicating increased propagule supply at this time of year. Although all sites yielded recruits, sites
north of the bay mouth yielded more Ulva recruits than southern sites. Late summer 2014 recruitment peaks appear
to coincide with decreases in propagule supply but may be explained by spring increases in propagule supply.

Rubinoff, B.G. '*, Stephens, T.A. 2, Dethier, M.N. 2

THE SURFGRASS' NEW CLOTHES: THE EFFECTS OF SMITHORA NAIADUM ON EPIFAUNAL COMMUNITIES
IN PHYLLOSPADIX SPP. BEDS

1 - The Ohio State University, 2 - Friday Harbor Laboratories, University of Washington

Marine biodiversity, and factors affecting it, have been experiencing increasing study over the years. One
environmental parameter, habitat complexity, has been found to drive biodiversity across multiple systems. While
some work has been done examining biotic habitat complexity in marine systems, little work has been done
examining the impact of epiphytes in adding complexity, and therefore, increasing epifaunal community diversity.
This study investigates the effect of Smithora naiadum, an epiphyte of Phyllospadix spp., on epifaunal communities
found within the Northeast Pacific. Overall, community diversity metrics were found to increase with increasing S.
naiadum cover (i.e. habitat complexity). However, community data showed no significant effect of habitat
complexity on epifaunal community composition. Instead, epifaunal communities were significantly driven by site,
suggesting the influence of other environmental parameters in driving epifaunal community structure in the study
system. Further studies are necessary to capture larger spatio-temporal scales and investigate environmental
differences between sites.
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Saarman, E.T. *, Serpa, P. ?, Leibowitz, D. 3, Raimondi, P.T. %, Carr, M.H. ?

FILLING THE WHITE ZONE THROUGH INTERPOLATION: A PRACTICAL APPROACH TO PERSISTENT GAPS
IN HABITAT MAPPING

1 - University of California, Santa Cruz, 2 - California Department of Fish and Wildlife, 3 - California Ocean Science
Trust

State and federal agencies recently invested nearly $35 million to map a large portion of California's nearshore
marine habitats. However, these existing maps contain a critical gap—the shallow nearshore zone known as the
'‘white zone', where navigation hazards and technical limitations make mapping unfeasible. Improved mapping of
this zone has been repeatedly identified as a critical data need, yet the costs associated with empirical mapping are
currently prohibitive. Here we demonstrate a practical approach to filling the white zone using existing seafloor and
shoreline mapping data and mathematical interpolation techniques to develop predictive maps of substrate
characteristics in the white zone. To determine an optimal interpolation method, we used geographic information
systems software (ArcGIS) to create artificial white zones within the substrate maps, and tested ten interpolation
techniques, crossed by five resampled pixel sizes, crossed by four artificial white zone widths, to determine which
combination generated the most accurate and precise prediction of rock versus sand substrate across a variety of
white zone widths. We then applied the methods with the highest precision and accuracy to generate predictive
substrate maps of rock versus soft bottom within the white zone of the North Central Coast. The resultant maps can
be used for a range of management applications, such as population modelling for key species, setting expected
rates of population change within MPAs to better evaluate MPA conservation performance, and setting guidelines
for scientific collecti

tSan Miguel, R.A.*

REDUCED AND DELAYED SPOROPHYTE RECRUITMENT IN SELF-FERTILIZED CULTURES OF
MACROCYSTIS PYRIFERA IN CALIFORNIA

Moss Landing Marine Laboratories

It is widely established that inbreeding can incur heavy costs in a variety of plants, animals, and algae. To date, ten
species of kelp have been tested to ascertain the degree to which selfing reduces recruitment of juvenile
sporophytes and of those ten species, seven have reduced recruitment when inbred. | collected reproductive
sporophylls from fifteen Macrocystis pyrifera individuals in Leo Carrillo State Beach and Carpinteria, CA. After
inducing release of zoospores, | raised gametophytes in both polycultures and monocultures resulting in levels of
self-fertilization of 7% and 100% respectively. | recorded the days it took to see the first sporophyte in each dish
and a week later counted the number of sporophytes, female gametophytes, and eggs to standardize the data
among replicates. | found that when comparing the density between selfed and outcrossed recruits there was a
reduced number of recruits in selfed than in outcrossed cultures at both sites; the effect was not site specific. | also
found that recruitment was delayed in selfed cultures, but the severity of the delay varied between sites. These
results demonstrate that inbreeding not only leads to a decrease in recruitment between sites, but that it also
causes a delay in recruitment.

tSatterthwaite, E.V.*, Morgan, S.G.

HABITAT CHARACTERISTICS DRIVE A RELATIONSHIP BETWEEN REPRODUCTION AND RECRUITMENT:
IMPLICATIONS FOR MARINE MANAGEMENT

Bodega Marine Laboratory, University of California, Davis

The relationship between reproductive output and recruitment is a central unanswered question for most marine
populations. A relationship between reproductive output and recruitment is often difficult to detect for many species,
and the underlying factors affecting the relationship are often poorly explored. In this study, we investigated
whether reproductive output and subsequent recruitment were correlated in a model intertidal crustacean species,
the Flat Porcelain crab (Petrolisthes cinctipes), and which factors may affect this relationship. We recorded
reproductive output, recruitment and relevant biological and physical factors at nine sites spanning 900 km of the
Northern California coastline. Total reproductive output and total recruitment were positively correlated: sites with
greater reproductive output had greater recruitment. Habitat composition was the primary factor related to both total
reproduction and recruitment. In addition, habitat aspect was related to the density of recruits; more recruits were
delivered to sites that faced into the prevailing swell. Thus, habitat characteristics appeared to be an important
driver of the relationship between reproductive output and recruitment of Petrolisthes cinctipes populations. Habitat
composition and aspect are easily measured and could be inexpensive indicators of reproductive output and
recruitment for managing metapopulations of other intertidal species.

tSawyna, J.M.*, Spivia, W.R., Radecki, K., Fraser, D.A., Lowe, C.G.

IMMUNE FUNCTION OF ROUND STINGRAYS LIVING ALONG HEAVILY URBANIZED BEACHES
California State University Long Beach

Organic contaminants (OCs) associated with highly urbanized areas may effect inmune health of benthic
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elasmobranchs, such as round stingrays Urobatis halleri. Stingrays were collected from the heavily contaminated
southern California coastal mainland versus a clear, reference site at Santa Catalina Island. Leukocytes obtained
from lymphomyeloid tissues and peripheral blood were assayed for phagocytic activity in vitro. Using flow
cytometry, % phagocytosis and mean fluorescence index (MFI) were evaluated by assessing % leukocytes positive
for, and relative amounts of, ingested fluorescent E. coli BioParticles. Mainland stingrays exhibited a greater mean
% (+/- SE) phagocytosis in blood, 23.44 +/- 2.89%, and splenic tissue, 24.7 +/- 4.98%, compared to Catalina rays,
with 12.98 +/- 1.58% and 9.96 +/- 1.18%, respectively. Cells isolated from splenic tissue of mainland rays had a
higher MFI (+/- SE) of 2681.74 +/- 410.06, in relation to Catalina, 1197.1 +/- 146.97. It is unclear whether OC
exposure directly effected hematopoiesis or phagocytic activity; nevertheless, stingrays from the mainland showed
a primed immune response, indicative of an immuno-challenging environment.

Sayce, K.*, Fisher, R.

THE ORIGINAL CONSERVATIONISTS: INTEGRATING FISHERMEN'S KNOWLEDGE INTO SCIENCE-BASED
DECISION MAKING

Strategic Earth Consulting

The depth of experiential knowledge that fishermen hold has historically been kept separate from the knowledge
held by academic scientists and agencies. While there is increasingly more interest to explore how to consider
integrating fishermen's knowledge into research and monitoring-particularly research that informs natural resource
decision-making-for the most part, this source of information has been largely untapped. Drawing upon real-world
examples throughout California, we will discuss the opportunities, challenges, and barriers to considering
fishermen's knowledge to improve our collective understanding of coastal and ocean conditions. Highlighted
projects will focus on how fishermen's knowledge has been sought to fill data gaps, interpret data, and build a more
comprehensive understanding of results. The importance of identifying cross-interest priorities and mutual benefits
between fishermen, scientists, and agencies will also be explored. Participants are encouraged to consider the
following questions, which will be further examined during in our discussions: How would considering different types
of knowledge help to enhance research you are currently involved in? Where could academic (and nonacademic)
science benefit from considering diverse knowledge bases? How can lessons learned from efforts to involve
fishermen in scientific studies help pave the way to improved outcomes and benefits by all involved?

Schiel, D.R. ¥, Lundquist, C.A. 2

"SUSTAINABLE SEAS": A NATIONAL SCIENCE CHALLENGE AND NEW INITIATIVE IN SCIENCE AND
ECOSYSTEM-BASED MANAGEMENT IN NEW ZEALAND

1 - University of Canterbury, Christchurch, New Zealand, 2 - National Institute of Water and Atmospheric Research,
Hamilton, New Zealand

The New Zealand government established National Science Challenges to take a strategic approach to the
Government's science investment by targeting a series of goals for having major and enduring benefits for New
Zealand. The idea is to align research on large and complex issues by drawing scientists together from different
institutions and across disciplines to achieve a common goal. The Objective of Sustainable Seas is to enhance use
of NZ's marine resources within environmental and biological constraints. The research and activities are focussed
on the development of an ecosystem-based approach through collaboration with Maori and a wide range of
stakeholders. We aim to develop and trial processes, frameworks and tools to support EBM in new and more
holistic co-management models of our marine estate. Here we discuss the 5 programmes of Sustainable Seas and
the steps we are taking in a long-term approach to sustainable management.

tSchmeltzer, E.R. *, Barber, P. 2, Meyer, C.P. 3, Ransome, E. 3, Geller, J.B. !

MICROBIOME SHARING BETWEEN REEF-BUILDING CORALS AND EPIBIOTIC GASTROPODS IN FRENCH
POLYNESIA

1 - Moss Landing Marine Laboratories, 2 - University of California, Los Angeles, 3 - National Museum of Natural
History, Smithsonian Institution

Every multicellular organism has a microbiome that can affect its health and influence interactions with other
organisms. Organisms living in intimate association may share components of their microbiome, and thereby
indirectly exert influence on one another. To assess microbiome sharing, the microbiomes of coral-dwelling
gastropods and their coral hosts were characterized by Illumina sequencing of a 16S rRNA gene fragment. It was
expected that microbiomes are more similar within the boundaries of an association (i.e. coral and epibiont) than
between associations. Mucus from the foot of 50 gastropods representing 6 species were collected and paired with
one of 3 species of host-coral mucus samples on the islands of Mo’orea and Tetiaroa in French Polynesia.
Samples were processed according to Earth Microbiome Project protocols. Major bacterial groups for both
gastropods and corals include Pseudoalteromonas, which can play a role in pathogen defenses, as well as known
coral pathogens Alteromonas, Vibrio, and Rhodobacteraceae. The results of this study provide insight on how host-
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corals influence the microbiomes of epibionts, which in turn may provide evidence for the implication of
invertebrates in the spread of microbes and coral disease.

tSchmitt, T.J. ¥*, Tillman, C.M. 2, O'Hirok, L. !, Rodriguez, D. !, Steel, C. !, Anderson, S.S. !

CONSISTENT PREDICTORS OF SANDY BEACH INVERTEBRATE DIVERSITY AND ABUNDANCE IN
SOUTHERN CALIFORNIA

1 - CSU Channel Islands, 2 - Moorpark College

Sandy beach ecosystems are frequently subject to anthropogenic impacts, with more than half the world’s
population located within 100 km of the coast. These dynamic ecosystems experience constant change and are
heavily affected by human development and a variety of natural processes along the Southern California coast. The
Southern California Bight is characterized by diverse infauna that primarily feed upon tidal plankton and detrital
beach inputs from offshore kelp beds. During the early summer of 2015, we surveyed biotic and abiotic variation
across 31 Southern California beaches from Santa Monica (Los Angeles County) to Gaviota Beach (Santa Barbara
County). We supplement our standard infaunal surveys with assessments of (a) human visitors, (b) fecal indicator
bacteria, (c) geomorphology, (d) offshore kelp bed and beach wrack presence, (e) tar deposition, (f) Emerita
analoga demography, (g) Polymorphus kenti parasitism of Emerita, (h) microplastics, and (i) shorebirds, allowing us
to correlate infaunal communities to various beach stressors and habitat conditions. Our preliminary findings
confirm existing paradigms (e.g. infaunal richness, evenness, and heterogeneity increase with offshore kelp beds
and kelp wrack) and provide new insights such as fecal bacteria strongly negatively correlate with pearl crabs.

Schneider, J.H. ¥*, Buderi, A.A. 2, Armendariz-Peavy, A.J. 3, Brander, K.P. 4, Shauer, M. %, Bennet G.R. ¢,
Mclntire, L.C. ¥*, Kottenbach B.E. 2, Phan M.E. 3, Litt J.N. 4, Tissot, B. ®

FILLING IN THE ROCKY INTERTIDAL RESEARCH GAP IN THE PACIFIC NORTHEAST

Humboldt State University

On the forefront of varying marine ecosystem catastrophes such as climate change, ocean acidification, changing
upwelling cycles, El Ninos, etc., little is known of the existing rocky intertidal communities' response to these
conditions. In northern California, strong upwelling on a narrow shelf creates low oxygen and pH conditions for
these populations. To assess community responses to hypoxia and acidic ocean conditions, four surveying sites
were established in Humboldt County in the summer of 2014 to serve as permanent monitoring locations where
these varying ocean mixing conditions occur. At each site, five 30 meter transects were established perpendicular
to the shore where biodiversity is surveyed in spring and fall each year. Sea star populations are surveyed quarterly
in four 30 X 3 meter band transects. Here we report the results of surveys from the last two years, including data on
sea star populations, and invertebrate community relationships to variation in temperature, salinity, pH, and
dissolved oxygen.

Schraft, H.A. *, Medina, O 2, McClure, J. 3, Pereira, D.A. ?, Logue, D.M. 4

SINGING PERFORMANCE IMPROVES WITH MORNING SINGING IN ADELAIDE'S WARBLERS

1 - San Diego State University, University of California - Davis, 2 - University of Puerto Rico - Mayaguez, 3 -
University of Massachusetts - Amherst, 4 - University of Lethbridge

Constrained signals can be reliable indicators of sender condition or resource holding potential. For dynamic
signals like birdsong, performance refers to an individual's ability to repeatedly perform a signal at a high level. A
novel parameter called frequency excursion (FE) attempts to quantify birdsong performance. We measured FE on
a large sample of field-recordings from free-living Adelaide's warblers. Our objectives were to quantify natural
variation in FE, and test the hypothesis that birds 'warm up' during morning singing. We found significant variation
in FE among individuals and song-types. FE consistently increased during the early morning, suggesting that males
warm up over the course of the morning. Furthermore, FE decreased with latency since the last song rendition.
These findings potentially explain the prevalence of the dawn chorus in songbirds as well as high singing rates,
because birds need to start singing early to reach high performance levels and sing often to sustain high
performance levels. We conclude that FE is a promising metric for testing hypotheses about vocal performance,
and for revealing previously unappreciated patterns during natural signing.

Selkoe, K.A. '*, Gaggiotti, O.E. ?, Toonen, R.J. 3

THE DNA OF BIODIVERSITY: SEASCAPE GENETIC ANALYSIS OF A REEF COMMUNITY

1 - UC Santa Barbara & Hawaii Institute of Marine Biology, 2 - University of St. Andrews, 3 - Hawaii Institute of
Marine Biology

As conservation strategies increasingly call for preserving areas of high genetic diversity, looking beyond single-
species approaches toward community-level trends in genetic diversity is needed. Theory predicts genetic diversity
is primarily a function of habitat area and immigration, but ecology particular to each species complicates this
picture. With data for 47 reef species sampled across 16 Hawaiian islands, we demonstrate how species traits
mediate the response of genetic diversity to the landscape and find evidence that despite great inter-species
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variation, combined multi-species genetic diversity shows an emergent community-level response to dominant
physical, historical and ecological features of the seascape, largely supporting foundational theories of biodiversity
with a novel metric. Intriguing correlations to fish species diversity, coral cover, coralline algae and recent thermal
stress suggest eco-genetic feedbacks and concerning signs that genetic resilience of whole reefs are compromised
by thermal stress, but also suggest indicators and strategies for monitoring and preserving genetic resources of
coral reef ecosystems.

Shanks, A.L. '*, Morgan, S. 2, MacMahan, J. 3, Reniers, J.H.M. 4

PHYTOPLANKTON SUBSIDIES TO THE INTERTIDAL ZONE ARE STRONGLY AFFECTED BY SURFZONE
HYDRODYNAMICS

1 - Oregon Inst of Marine Biology, 2 - Bodega Marine Lab, 3 - Naval Postgrad School, 4 - Delft University of
Technology

The primary source of phytoplankton subsidies to the intertidal zone is the coastal ocean. Water over the intertidal
zone is the surf zone and surfzone hydrodynamics may affect subsidies. We intensively studied a reflective and
more dissipative surf zone. In the reflective surf zone, phytoplankton concentrations we one or more orders of
magnitude lower than in waters just seaward of the breakers. In the dissipative surf zone phytoplankton
concentrations (including Pseudo-nitzschia) and particulate domoic acid were very high in the rip current and much
lower in waters over the shoals. The concentrations in the rip and over the shoals as well as within the surf zone as
a whole were strongly correlated with concentrations offshore. The concentration of domoic acid in sand crabs
varied directly with the concentrations of Pseudo-nitzschia and domoic acid in the rip current. We sampled 11
stations along an 18 km stretch of shore at Cape Arago Oregon. The concentration of phytoplankton in the surf
zone varied with the width of the surf zone; concentrations in narrow reflective surf zones was one to two orders of
magnitude lower than at wide surf zones. Phytoplankton subsidies to the intertidal zone vary with surfzone
hydrodynamics.

Shaughnessy, F. ¥*, Kullmann, S. 2, Osborn, K. 1, Mulligan, T. !, LeBlanc, E. !, Kalson, N. 3, Perera, A.?

AN UNEXPECTED PARTY: THE COVULUTED AND REWARDING PATH OF ESTUARINE MPA MONITORING
ON THE NORTH COAST OF CALIFORNIA

1 - Humboldt State University, 2 - Wiyot Tribe, 3 - H.T. Harvey & Associates

The coastline of California is like many other areas around the world in that it contains a myriad of estuaries, bays
and lagoons. The objectives of our Marine Protected Area project team, which is comprised of people from the
private sector, tribes and universities, are to describe baseline conditions for biodiversity and focal species in three
estuarine MPAs and one non-MPA estuary north of Point Arena in California, and secondly, to develop
recommendations for testing future MPA effects. Challenges to providing the science necessary evaluate the utility
of estuarine MPAs include a weak MPA design, funding limitations that prevent the measurement of forcing
variables, and tremendous geomorphological variability among estuaries. Our baseline monitoring design therefore
enables a before-after comparison rather than an MPA-reference site approach; it provides a broad description of
marine communities from poorly studied estuaries; it has increased the strength of working relationships among
people interested in marine conservation. This experience and possible steps for realizing more functional
estuarine MPAs will be the focus of this presentation.

tShukla, P. ¥*, Brown, M.B. 2, Edwards, M.S. !

IMPACTS OF ELEVATED pCO2 AND TEMPERATURE ON MULTIPLE LIFE STAGES OF THE GIANT KELP

1 - Coastal & Marine Institute, San Diego State University, 2 - Department of Botany and Plant Pathology, Oregon
State University

Increases in atmospheric [CO2] and global temperatures are leading to warmer, more acidic coastal environments.
These conditions elicit negative physiological responses in calcareous organisms throughout their complex life
histories. Evaluating the differential impacts of elevated pCO2 and temperature throughout ontogeny is critical for
understanding how climate change will affect population dynamics of marine organisms. Early life stages are of
particular interest because they serve as population bottlenecks due to their susceptibility to environmental
conditions. The giant kelp (Macrocystis pyrifera) is a globally distributed, habitat-forming species with a complex life
history, yet minimal information exists concerning its responses to imminent changes. Here, we synthesize results
from several experiments testing physiological responses of multiple M. pyrifera life history stages to elevated pCO:
and temperature. Specifically, elevated pCO2 and temperature antagonistically affect zoospore settlement, while
increased pCOz: facilitates gametophyte survival and sporophyte production. Additionally, elevated pCO2z and
temperature synergistically improve photosynthetic performance and growth in juvenile and adult sporophytes. The
differential impacts of increased pCO2 and temperature on microscopic and macroscopic life history stages suggest
that generalizations cannot be made about how species will respond to a changing ocean.
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Sievanen, L.

INTEGRATING NATURAL AND SOCIAL SCIENCES TO INFORM MARINE ECOSYSTEM-BASED
MANAGEMENT

California Ocean Science Trust

Funders and ocean resource managers increasingly recognize the need for research that integrates the social and
natural sciences to address the challenges and opportunities facing marine environments and associated
communities. One contemporary management framework called ecosystem-based management reflects this
recognition and specifies that the -the entire ecosystem, including humans- be part of the management process.
However, understanding and integrating social science has proved challenging for many natural scientists and
ocean resource managers. In this talk | will discuss some of these challenges as well as existing frameworks for
integrating the natural and social sciences. | then present an example of a successful integration to inform ocean
management from an interdisciplinary team in the Gulf of California, Mexico.

tSievers, K.T. ¥*, Barr, R.J. 1, Maloney, J.M. 2, Driscoll, N.W. 3, Anderson, T.W. 1!

HABITAT STRUCTURE AND KELP FOREST FISH POPULATIONS AT A SEASCAPE SCALE

1 - San Diego State University Coastal and Marine Institute, 2 - San Diego State University, Scripps Institution of
Oceanography, 3 - Scripps Institution of Oceanography

Determining habitat use of species is a vital component in explaining the dynamics of natural populations. For more
mobile marine species such as fishes, describing habitat heterogeneity at a seascape scale is essential because it
guantifies the spatial extent to which fishes are interacting with their environment. Here we explore the relationships
between habitat structure and fish population density and biomass across a seascape that is naturally fragmented.
Multibeam sonar and GIS analysis were employed to create a seascape map that explicitly depicts bathymetry and
spatial configuration of kelp-forest rocky reefs in southern California. Georeferenced subtidal surveys were
conducted across this seascape to describe fish and macroalgae communities. Algae, bathymetric, and
configuration metrics represent a range of habitat structure types used in our analysis. These metrics were used to
explain how the density, biomass, average size, and maximum size of five kelp forest fish species varied with
habitat structure. The configuration of surrounding habitat was significantly more important in explaining the fish
populations compared with algae or bathymetric variables. Furthermore, species exhibited individualized responses
to these metrics. We suggest that incorporating explicit spatial metrics acquired by remote sensing techniques
produces a more comprehensive understanding of fish population structure.

Silbiger, N.J. ¥*, Donahue, M.J. ?

THE CORAL REEF BALANCING ACT: A MULTI-SCALE ANALYSIS OF ACCRETION AND EROSION ALONG A
NATURAL ENVIRONMENTAL GRADIENT

1 - University of California at Irvine, 2 - University of Hawaii at Manoa, Hawaii Institute of Marine Biology

Coral reef persistence depends on the combined response of accretion rates by corals and secondary calcifiers
(non-coral encrusters) and bioerosion rates by borers and grazers to local and global human impacts. A persistent
challenge is to distinguish the effects of climate change from other forms of environmental variation and to
understand how environmental variation impacts accretion-erosion processes across different spatial scales. In this
study, we used natural gradients to test how secondary calcification and bioerosion rates respond to environmental
variability across small (32m) and large (2000km) spatial scales. Highly accurate bioerosion and secondary
calcification rates were calculated from micrometer-scale 3D images of CaCOs blocks from year-long deployments
at 30 reefs across Hawaii. We correlated these rates with a suite of co-measured chemical, biological, and physical
data sets assembled from monitoring and remote sensing data and determined the strongest drivers of accretion
and erosion at each spatial scale. There are three major outcomes from this study: 1) the bulk of the variability in
accretion-erosion rates were at the smallest within-reef spatial scale, 2) accretion and erosion rates were driven by
different parameters and 3) the strongest correlates of accretion and erosion differed across spatial scales. This
data set highlights the significance of spatial scale in understanding reef dynamics and, further, the need to
recognize both reef accretion and erosion processes in order to predict net coral reef response to future
environmental change

tSmolenski, J.R.*, Edmunds, P.J.

BURROWING INVERTEBRATES ARE DIFFERENTIALLY DISTRIBUTED BETWEEN COLOR MORPHOTYPES
OF THE CORAL PORITES ASTREOIDES

California State University, Northridge

Phenotypic plasticity is commonly examined through physiological and morphological responses to abiotic
gradients, however, few studies focus on the indirect effects of interactions with other taxa. In the Caribbean, the
coral Porites astreoides occurs as a brown and green morphotype, which are both colonized by burrowing
invertebrates, yet shed sediment at different rates. As the ability to shed sediments is likely to alter the ease with
which invertebrate larvae settle on coral colonies, we tested the hypothesis that burrowing invertebrates would be
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differentially distributed between color morphotypes of P. astreoides. Working on shallow reefs in St. John, US
Virgin Islands (~6m depth), colonies of P. astreoides (n=380) were surveyed for color, the presence and density of
burrowing invertebrates, and size of the colony (as the potential for burrowers to inhabit a coral increases with size
of the colony). A three-way contingency table revealed that more green colonies than brown colonies harbored
burrowing invertebrates (48% vs. 21% respectively) across all size classes, and a two-way ANOVA showed that the
density of burrowers (no/cm?) was 29% greater on green than on brown morphotypes. This study suggests that
phenotypic plasticity of a coral species affects biotic interactions with other taxa.

tSpyksma, A.J.P.*, Taylor, R.B., Shears, N.T.

DIRECT AND INDIRECT EFFECTS OF PREDATORS ON SEA URCHIN BEHAVIOUR AND MORPHOLOGY:
IMPLICATIONS FOR KELP FOREST TROPHIC CASCADES

Leigh Marine Laboratory and Institute of Marine Science, The University of Auckland, New Zealand

Research into predator-sea urchin-kelp trophic cascades has typically focused on the consumptive role that
predators play in reducing sea urchin densities and indirectly increasing kelp abundance. However, in other
systems, predators have also been shown to sublethally affect herbivores, including behavioural alterations, with
resulting effects on primary producers. Field surveys in northern New Zealand showed that predators and kelp were
more abundant, and sea urchins less abundant, inside two marine reserves compared to adjacent fished reefs.
However, inside reserves sea urchins were highly cryptic (sheltering in crevices to larger sizes) and had thicker,
stronger tests than those on fished reefs. We hypothesised that these behavioural and morphological patterns
observed could be due to a direct response to increased predation risk and/or indirectly related to greater kelp
availability in reserves. We ran experiments to distinguish between these possibilities. The experiments revealed
that cryptic behaviour was induced by predation cues (injured conspecifics) regardless of food availability, while
more robust tests resulted from increased food supply regardless of predation cues. These findings suggest that
the trophic cascade reported in this system is likely strengthened by predation cues forcing surviving urchins into
crevices, restricting their grazing on live kelp. The greater supply of drift kelp in marine reserves, an indirect
predator effect, enables sea urchins to build stronger tests, which may in turn help them resist predators.

tSrednick, G.S.*, Steele, M.A.

THE INFLUENCE OF THE PHYSICAL STRUCTURE OF AN INVASIVE ALGA ON THE DISTRIBUTION OF
FISHES

California State University, Northridge

In temperate marine environments, dense macroalgal stands such as those provided by Macrocystis pyrifera, are
biologically important, because the physical structure offers shelter from predators and there is increased access to
food for inhabitants. Since 2005, the invasive alga Sargassum horneri has begun to occupy areas formerly
dominated by M. pyrifera. The structure of S. horneri is different from that of M. pyrifera and other native algae. To
investigate the effects of these shifts in the algal community, we conducted underwater visual surveys of the fish
and algal assemblages at seven sites along the leeward coast of Santa Catalina Island, California. Transects were
sampled in three depth strata: canopy, midwater, and benthic, to quantify differences in the fish assemblage due to
variation in algal structure. We found that the abundance of fishes in the midwater was linked to the presence of
giant kelp (~32% more than without); and in the benthic stratum was linked to the presence of macroalgae
regardless of algal species (~14% more than without). We found no compelling evidence of an effect of giant kelp
canopy on fish abundance. This work lays the foundation for predicting fish abundance and distribution based on
the physical attributes of macroalgae.

Steele, C.L.W.*, Horn, D.A., van Heerden, V.N., Schmitt, T.J., Anderson, S.S.

ECOLOGICAL IMPACTS OF MICROPLASTIC DEBRIS IN SANDY BEACH ECOSYSTEMS

California State University, Channel Islands

Plastics are a significant component of marine debris, found in all the world's oceans. Of increasing concern is the
propensity of plastics to attract pollutants and to degrade into ever-smaller fragments that may be ingested by
marine organisms. Debris on southern California’s beaches has both socioeconomic (influencing visitation), and
ecological impacts. On these beaches, intertidal organisms, kelp wrack inhabitants, and the shorebirds that feed
upon these organisms are at particular risk for ingesting plastic particles. In a study of beaches across the Southern
California Bight, we quantified marine debris and microplastic (<5mm) particles and fibers in the swash zone and
strandline areas. We found marine debris and microplastic particles and fibers in these zones on the vast majority
of beaches sampled. More concerningly, we demonstrated that sand crabs (Emerita analoga) that inhabit the
swash zone and are preyed upon by shorebirds, readily consume plastic microbeads in the laboratory, and that
sand crabs collected from beaches have microplastics present in their guts. This is likely a global issue (we have
observed the presence of microplastics on remote beaches in the South Pacific), which requires urgent action to
identify and reduce anthropogenic sources of plastic pollution, and to study its environmental effects.
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Steele, M.A.*, Adreani, M.S.

RAPID RESPONSE OF KELP BASS (PARALABRAX CLATHRATUS) SIZE TO CHANGES IN FISHING
REGULATIONS

California State University Northridge

The speed and extent to which harvested populations respond to changes in management are often not well
documented, particularly in marine systems. We evaluated how the size of the kelp bass (Paralabrax clathratus)
responded to a change in the minimum size limit. This species is a popular target of an intense sport fishery
(though it cannot be fished commercially) along the coast of southern California. In response to concerns about the
status of the population, in April 2013, the minimum size limit for this species was raised to 14 inches (35.6 cm)
after being 12 inches (30.5 cm) for decades. We sampled adult kelp bass from 2009 through 2015 at three large
reefs along the coast between Oceanside and Dana Point, which all receive high fishing pressure. Over the period
prior to the new size limit (2009-2012) adult kelp bass were similar in size among years, averaging 28 cm in total
length (TL) and 287 g in weight. From 2013-2015, size increased, and by 2015, kelp bass averaged 14% longer (32
cm TL) and 53% heavier (440 g). Thus, this change in fishing regulations appeared to have a fairly rapid and large
impact on the size of this heavily exploited fish.

tSternberg, D.R.*, Bramanti, L., Edmunds, P.J.

IMPACT OF PERSISTENT ASPERGILLOSIS INFECTIONS ON CARIBBEAN SEA FAN POPULATIONS

California State University, Northridge

In the Caribbean, there are signs that octocorals are increasing in abundance, and therefore it is timely to revisit the
roles of disease in mediating their population dynamics. For the common octocoral Gorgonia ventalina,
Aspergillosis is a well-known disease that can lead to widespread mortality. We evaluated the impacts of
Aspergillosis on the population growth of G. ventalina on shallow reefs (9 m depth) at two sites on the south coast
of St. John, US Virgin Islands. Colonies of G. ventalina were censused for density, size, and presence of
Aspergillosis in March and August 2015, and the results used to construct a life history table (pooled between sites)
based on growth, mortality, and recruitment; fecundity was estimated from the literature. A matrix model was used
to evaluate population growth (i.e., A) under empirical Aspergillosis infection rates. Although the sites were only 1.5
km apart, Aspergillosis infection rates differed between sites (24.3% versus 13.2%), and in 2015, densities of G.
ventalina were 1.1 versus 2.1 colonies m2, respectively. Preliminary results suggest that Aspergillosis infections
have the potential to depress population growth of G. ventalina, and could play an important role in mediating the
abundance of octocorals on present-day coral reefs.

tStrobel, S.M.”, Reichmuth, C.J., Rouse, A.A.

VISUAL RESPONSES OF SEA OTTERS TO CHANGES IN AMBIENT LIGHT AND IMPLICATIONS FOR
AMPHIBIOUS LIVING

University of California Santa Cruz

Consistently across taxa, animals exhibit visual systems tuned to available environmental cues. Vision in
amphibious animals, however, evolved with conflicting selective pressures due to differing properties and amounts
of light in air and water. To assess how the visual system in sea otters (Enhydra lutris) responds to changes in light,
we trained two individuals to position in a controlled light environment and used an infrared camera to film the eye
at a fixed distance. We measured absolute pupil size in ambient bright and dark conditions. We further measured
pupil response to colored light (controlled for brightness) following periods of darkness. Color treatments were white
(broadband), orange (630 nm), red (640 nm), or near-infrared (940 nm). We found a 47- to 78-fold increase in
pupillary area between bright and dark conditions. This range is similar to shallow-diving marine mammals, but
smaller than deeper divers. We detected constricted pupillary response to all colors except the near-infrared,
supporting the claim that sea otters have more color sensitivity than other marine mammals. We suggest sea otters
possess physiological adaptations to use vision in a wide range of light conditions, consistent with observations of
individuals foraging day and night at various depths in coastal waters.

Succow, M.L. ¥*, Barrett, D.R. %, Mulligan, H.L. %, Mulligan, T.J. !, Nielsen, K.J. 2, Craig, S.F. !

GOT CRABS? PREDATION BY REDTAIL SURFPERCH ON PACIFIC SAND CRABS ON NORTHERN
CALIFORNIA SANDY BEACHES

1 - Humboldt State University, 2 - San Francisco State University

Marine sandy beaches and adjacent surf zones are important foraging and spawning grounds for several
recreationally important macroinvertebrates and surf zone fishes. Despite their importance, these ecosystems are
poorly understood. This study examines the feeding habits of redtail surfperch, Amphistichus rhodoterus, a
recreationally and commercially important surf zone fish in northern California, with particular focus on the sand
crab, Emerita analoga, an abundant inhabitant of sandy beaches and a primary prey item for many sandy beach
predators. By using hook and line sampling techniques for A. rhodoterus, paired with dip-net and transect-coring
techniques for E. analoga, preliminary data has been collected on the abundance and size distribution of these two
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species on northern California sandy beaches, including those in recently established Marine Protected Areas. In
addition, gut contents of A. rhodoterus are being analyzed to provide information on its feeding habits to examine
the trophic links between A. rhodoterus and E. analoga.

Suchanek, T.H. **, Pfister, C.A. 2, Roy, K. 3, Wootton, J.T. 2, McCoy, S.J. 4, Paine, R.T. %, Sanford, E. &
MUSSEL SHELL THINNING OVER THE PAST TWO MILLENIA: A PRODUCT OF OCEAN ACIDIFICATION?

1 - Department of Wildlife, Fish and Conservation Biology, University of California, Davis, Bodega Marine
Laboratory, University of California, US Geological Survey, Western Ecological Research Center, 2 - Department of
Ecology & Evolution, University of Chicago, 3 - Section of Ecology, Behavior & Evolution, University of California,
San Diego, 4 - Plymouth Marine Lab, United Kingdom, 5 - Department of Biology, University of Washington, 6 -
Department of Evolution and Ecology, University of California, Davis

With increasing atmospheric CO2, oceans are becoming more acidic, decreasing the availability of carbonate ions
for marine species to produce shells for growth and protection. This may affect larval survival, growth rates, and
protection against drilling or crushing predators and/or physical stresses such as pounding wave action. Mussels
often occur in abundant, multi-layered, complex physical structures that provide a foundation for diverse
assemblages of species. We compared a variety of metrics associated with shell thickness in Mytilus californianus
mussels originating from Pacific Northwest sites over the past two millennia. We analyzed mussel shell samples
from modern (2000s), historical (1960s and 1970s) and archived Native American midden (1000 to 2420 ybp) sites.
Large modern shells were thinner overall, thinner per age and thinner per length of mussel. Thus, these modern M.
californianus shells are calcifying less than they had in the past. One hypothesis for the decreased thickness of
modern California mussels is potentially decreased seawater pH and saturation state of seawater. If this decreasing
shell thickness trend in M. californianus continues and affects its survival and/or abundance, its role as a
foundational species could also negatively impact a diverse intertidal community of over 300 species of associated
organisms.

tSvanfeldt, K.*, Monro, K., Marshall, D.J.

IS WATERSIPORA A LOW RESOURCE SPESIALIST?

School of Biological Sciences, Monash University

Sessile marine invertebrates show obvious interference competition for space, but more subtle, exploitative
competition for other resources (food and oxygen) also occurs. While some organisms are evidently superior
competitors for space, other species persist despite being relatively poor space competitors. Classic theory
suggests that some species may persist if they can survive under low resource conditions - while this "R" theory
has been highly influential in terrestrial systems, it remains poorly tested in the marine environment. We
manipulated both water flow and food availability in the field to examine how manipulating these resources affected
the performance of the highly invasive, flat, encrusting bryozoan Watersipora subtorquata. We found that
Watersipora performed best under low-food, low-flow conditions, suggesting that this species is a low resource
specialist, or R competitor.

tSwanson, S.A.*

RAPID EROSION OF DEAD CORAL STRUCTURE RESULTS IN A SINK HABITAT FOR JUVENILE CORALS
University of California Santa Barbara

The ability for corals to successfully recolonize available habitat following a major disturbance is crucial for the
recovery of a coral reef. Post-settlement processes can often dictate the composition of a coral community over
time. In this study | evaluated the distribution and abundance of small corals on the most abundant habitat types in
the back reef in Moorea, French Polynesia. | then determined the growth rates and survivorship for a cohort of
corals over 4 years on these habitat types. The greatest density of juvenile corals originally occupied the skeletons
of the dead branching coral Pocillopora spp. however, survivorship of these corals was lower than on any other
habitat. It is likely that this high mortality of corals on dead Pocillopora resulted from the rapid erosion of these
structures during the same time period. Branching corals including Pocillopora spp. can be a preferred food source
during population outbreaks of the corallivorous seastar Acanthaster planci resulting in the removal of live tissue
from their skeletons. However, the structure provided by dead Pocillopora may be a sink habitat for corals and is
unlikely to contribute to the overall population of corals on these coral reefs.

tSwezey, D.S. ¥*, Bean, J.R. ?, Ninokawa, A.T. 3, Hill, T.M. 4, Gaylord, B. °, Sanford, E. ®

INTERACTIVE EFFECTS OF TEMPERATURE, FOOD, AND SKELETAL MINERALOGY MEDIATE RESPONSES
TO OCEAN ACIDIFICATION IN A COLONIAL BRYOZOAN.

1 - Bodega Marine Laboratory, University of California, Davis, 2 - Department of Earth and Planetary Sciences,
University of California at Davis and Museum of Paleontology, University of California, Berkeley, 3 - Bodega Marine
Laboratory, University of California at Davis, 4 - Bodega Marine Laboratory, University of California at Davis and
Department of Earth and Planetary Sciences, University of California at Davis, 5 - Bodega Marine Laboratory,
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University of California at Davis and Department of Evolution and Ecology, University of California, Davis

Skeletal mineralogy varies substantially among marine invertebrate taxa, complicating predictions regarding the
consequences of ocean acidification (OA). Organisms with skeletons made of high-magnesium (Mg) calcite could
be especially vulnerable to OA given the elevated solubility of this form of calcification. Mg content is known to vary
in response to temperature, CaCOs saturation state, nutrients, and other factors. However, it is unknown how
multiple concurrent changes in these oceanographic conditions might interact to affect calcification and growth. In a
6-month laboratory experiment, we cultured genetic clones of the bryozoan Membranipora tuberculata from the
northern California coast under a factorial design with varying food, temperature, and dissolved CO: levels.
Decreased food and warm temperatures (16°C, 21°C) simultaneously increased Mg concentrations in skeletal
calcite, and this skeletal material was markedly more susceptible to dissolution compared to calcification added
under cool temperatures (11°C) and high food availability. High CO2 and cool temperatures also induced
breakdowns in zooid function, while elevated food availability increased growth. These results suggest that
oceanographic factors interact synergistically to affect dissolution potential. Moreover, organisms that poorly
regulate the Mg content of calcification may be particularly sensitive to OA and further studies should examine
whether this is a widespread phenomenon.

tSymons, C.C.*, Shurin, J.B.

CLIMATE CONSTRAINS LAKE COMMUNITY AND ECOSYSTEM RESPONSES TO INTRODUCED PREDATORS
University of California, San Diego

Human activities have altered virtually every ecosystem on earth. Two pervasive changes include rising
temperatures and the introduction or extirpation of large animals, particularly top predators. Both processes
generate cascading impacts throughout food webs jeopardizing ecosystem services on which societies depend. As
climate change and the introduction of invasive predators proceed, it is imperative to understand how the two
processes interact to jointly affect ecosystem structure and functioning. We examined the impact of fish stocking on
communities and ecosystems in California mountain lakes across an elevational gradient to determine how trophic
cascades and ecosystem function vary with climate. We show that the impact of fish on the pelagic consumer to
producer biomass ratio strengthened at low elevation, while their effect on invertebrate community composition was
greatest at high elevation. The results suggest that species turnover reduces the strength of trophic cascades in
cold lakes but not warm lakes. Benthic ecosystem rates (periphyton production and litter decomposition) were most
influenced by predators at high elevation through top-down effects of fish on benthic invertebrates. A warming
climate may therefore alter the stability of lake ecosystems by shifting the strength of top down control by
introduced predators over food web structure and function.

Teague, C.H.*, Jenkinson, R.S., Craig, S.F.

INITIAL INSIGHTS INTO NORTHERN CALIFORNIA FISH COMMUNITY STRUCTURE FROM MPA BASELINE
SURVEYS

Humboldt State University

In December 2012 a network of MPAs was implemented along the North Coast of California as a part of the Marine
Life Protection Act. Over the past two years we have conducted SCUBA-based, visual surveys on nearshore rocky
reefs at eight sites (4 MPA and 4 reference) between Point Arena and the California/Oregon border as a part of the
North Coast MPA Baseline Program. Surveys focused on the abundance and distribution of fishes, invertebrates,
and algae at depths ranging from 4-20 meters. Initial exploration of the fish community data revealed that the most
abundant fishes were black rockfish (Sebastes melanops, 18.5 fishes-120m-3) and blue rockfish (S. mystinus, 14.7
fishes-120m-3) followed by olive and yellowtail rockfishes (S. serranoides and S. flavidus, respectively; 7.06
fishes-120m-3 combined). Interestingly, the ratio of young-of-the-year (YOY) fishes to adults varied between
species. At our study sites, black and blue rockfishes had high abundances of all size classes whereas the size
structure of olive and yellowtail rockfishes tended towards the smallest size classes. This discrepancy between
adult and juvenile densities could be indicative of an ontogenetic shift wherein these fishes move to deeper water
as they mature.

Thompson, S.A. ¥*, Garcia-Reyes, M. 2, Sydeman, W.J. ?

THE BLOB VS. UPWELLING: IMPLICATIONS FOR THE CALIFORNIA CURRENT ECOSYSTEM

1 - Farallon Institute for Advanced Ecosystem Research Climate Impacts Group, University of Washington, 2 -
Farallon Institute for Advanced Ecosystem Research

Eastern Boundary Current Systems (EBCS) are productive coastal areas that thrive due to nutrient input from
upwelling. A recent literature meta-analysis showed general increasing wind trends in three of the five EBCS
worldwide and also that the degree of wind intensification was stronger with increased latitude. This is consistent
with the warming pattern associated with climate change and could lead to higher biological productivity. Since
2014, 'The Blob' has been a dominant feature of the NE Pacific, warming the environment as much as 3-4°C above
average. Here we show that upwelling-favorable winds and cooling ameliorated Blob-related warming in the coastal
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zone of the California Current Ecosystem until the fall of 2014. However, after upwelling subsided in the fall,
warming led to significant ecological impacts such as seabird and marine mammal mortality events, suggesting
severe food shortages. We discuss the nexus of climate variability (The Blob) and climate change (upwelling
intensification) that may serve to mask or accentuate ecosystem change in the California Current.

Tissot, B.N. ¥*, Craig, S.F. %, Tyburczy, J.A. 2, Raimondi, P.T. 3, Korchek, K. !, Schneider, J.H. %, Litt, J. %,
Lopiccolo, J. 4

SEA STAR WASTING DISEASE IN NORTHERN CALIFORNIA MPAS

1 - Humboldt State University, 2 - California Sea Grant Extension, 3 - UC Santa Cruz

Sea star wasting disease has been observed along the northern California coast since the spring of 2013 and has
been associated with significant declines in abundance that could have profound long-term effects on rocky
intertidal community structure. We report results of surveys conducted between 2014-15 at 11 northern California
sites as a component of baseline surveys of newly established MPAs in the region. At seven sites we used
variably-sized sea star plots to estimate species composition, abundance, size, and the incidence of lesions
associated with wasting diseases. At an additional four sites near the marine lab in Trinidad, we examined the
same variables along band transects in relation to temperature and habitat complexity. Changes in abundance
varied among sites with Pisaster ochraceus showing declines at some sites but increases at others associated with
recruitment of juveniles. Similar patterns were observed in Lepasterias spp. The incidence of lesions indicative of
wasting diseases declined at all sites suggesting that the effects of the disease are declining.

Todgham, A.E. ¥*, Davis, B.E. !, Kinsey, M.J. !, Pasparakis, C. 2

HIGH AND DRY: MOVING BEYOND SIMPLE HEAT SHOCKS TO UNDERSTAND THE THERMAL PHYSIOLOGY
OF AN INTERTIDAL LIMPET

1 - University of California Davis, 2 - University of Miami

Intertidal zone organisms may be among the most vulnerable groups of organisms to global climate change (GCC)
since it is hypothesized that these organisms have already maximized their capacity to tolerate environmental
change. Much of our understanding of the thermal physiology of intertidal organisms comes from single acute heat
shock studies of organisms submerged in water despite the fact that these organisms more typically experience
consecutive sublethal heat stresses that vary in magnitude while the organisms are aerially emersed. Using the
fingered limpet, Lottia digitalis, we demonstrate that these complexities in the thermal environment matter and
specifically that aerial exposure, inducible stress tolerance and stochastic vs. predictable changes in temperature
affect the thermal physiology of L. digitalis. Our results suggest that previous studies have overlooked important
mechanisms underlying thermal tolerance of intertidal animals and that research that incorporates the biophysical
characterization of the stochasticity of the thermal environment is critical if we are to forecast the impacts of GCC
on intertidal communities.

Tyburczy, J.A. **, Craig, S.F. 2, Tissot, B. 2, Raimondi, P.T. 3, Korchek, K. ?, Litt, J. 2, Lopiccolo, J. 2,
Schneider, J. 2

CHANGES IN MUSSEL BED METRICS AND ABUNDANCE AND WASTING SYNDROME PREVALENCE IN
PISASTER IN CALIFORNIA'S NORTH COAST MPA REGION

1 - California Sea Grant, 2 - Humboldt State University, 3 - University of California, Santa Cruz

Baseline monitoring of rocky intertidal habitats in the North Coast Region of California's marine protected area
(MPA) network began in summer 2014 - roughly one year after sea star wasting was first observed here. We
present preliminary results from the first three seasons (summer and winter 2014 and summer 2015) of sampling at
three MPAs and four nearby control sites. We used MARINe protocols to sample abundance, size, and
presence/severity of wasting syndrome lesions in the keystone predator Pisaster ochraceus within marked irregular
plots; and the percent cover, size distribution of individuals, and bed depth of the mussel Mytilus californianus
within marked 50 x 75 cm quadrats. Disease prevalence has decreased as has abundance of large P. ochraceus at
nearly all sites, though some exhibited significant recruitment of juveniles. Mussel bed depth and percent cover
have increased overall, but the average size of individual mussels has not changed significantly.

tTydlaska, M.M.*

VISITOR AWARENESS OF MPAS, VISITOR ACTIVITIES AND IMPACTS ON THE SPECIES COMPOSITION OF
ROCKY INTERTIDAL SITES

Coastal and Marine Institute, San Diego State University

Species' population sizes and geographic ranges are declining worldwide due tohuman stressors that impact rocky
intertidal ecosystems including increasing urbanization, recreational activities, and harvesting of species. San
Diego's temperate coastal climate attracts large numbers of visitors to the rocky intertidal coastline. This study
investigates (1) visitor knowledge about Marine Protected Areas (MPAS) in San Diego County, (2) visitor activities
and (3) visitor impacts on the species composition of three select MPA intertidal locations and three nearby non-

104



MPA intertidal locations. Data suggest that visitor's knowledge about MPAs is limited at most sites except for the
Cabrillo National Monument MPA study site. Visitors were observed collecting sea stars, mussels, limpets, crabs,
and snails at the non-MPA study sites. Visitors were also seen poaching abalone, crabs and snails at the MPA
study sites. The main problems facing rocky intertidal sites are (1) lack of effective enforcement, (2) inadequate
signage and (3) lack of visitor knowledge about intertidal harvesting regulations. Improvements in management
techniques are needed at all locations to reduce human impacts on rocky intertidal areas.

tUibel, N.C.*, Adams, N.L., Carroll, J.A., Lema, S.C.

EFFECTS OF BISPHENOL-A AND STYRENE ON FERTILIZATION AND DEVELOPMENT OF
STRONGYLOCENTROTUS PURPURATUS

California Polytechnic State University San Luis Obispo

Plastic waste and debris have greatly increased in the marine environment during the past 50 years. Not only do
these plastics entangle and get ingested by marine animals, but they also leach chemicals, such as bisphenol-A
(BPA) and styrene into the aquatic environment. While some of these chemicals are known to be toxic, few studies
have examined effects on broadcast spawning organisms. California purple sea urchins, Strongylocentrotus
purpuratus, were utilized to examine effects of BPA and styrene on gametes and developing embryos. Previous
research has demonstrated that BPA and styrene decrease successful fertilization and delay development of sea
urchins, though no previous studies have examined S. purpuratus. We exposed eggs, sperm, or both to
environmentally relevant concentrations of BPA or styrene to test that exposure would lead to developmental
abnormalities. While fertilization was not affected by exposure, time to first cleavage was faster in exposed vs.
unexposed gametes (eggs: 16.92 + 5.62 minutes; sperm: 9.13 + 2.24 minutes; both: 18.06 + 6.27 minutes). Later
development was greatly affected by both chemicals, as normality decreased by 90% in some treatments.
Examining how these chemicals affect development will add to our understanding of how plastic pollution is
affecting ecosystems.

Van Diggelen, A.D.*

STATUS OF CALIFORNIA'S REDESINGED MARINE PROTECTED AREAS NETWORK

California Department of Fish and Wildlife

The California Legislature passed the Marine Life Protection Act (MLPA) in 1999 mandating the redesign of
California's existing system of marine protected areas (MPAs). From 2004-2012, the California Department of Fish
and Wildlife (CDFW) served as a lead agency in the science-based, stakeholder driven planning process, resulting
in the implementation of 119 new or redesigned MPAs, 5 state marine recreational management areas, and 15
special closures throughout four distinct coastal regions: the central coast (2007), the north central coast (2010),
the south coast (2012), and the north coast (2012). With coastal planning now complete, California hosts the
largest network of MPAs in the contiguous United States, protecting approximately 16 percent of California's nearly
5,300 square miles of coastal ocean waters. Given the incremental planning and subsequent implementation of
regional MPAs along California's 1,100 mile coastline, each coastal region is now in a different phase of MPA
monitoring, generating constituent and management priorities specific to each respective region. As the statewide
network of MPAs approaches its third anniversary on December 19, 2015, CDFW reports the status of California's
redesigned MPA network by highlighting the progress in implementing the MLPA and outlining crucial steps needed
to move MPA management forward.

tWalovich, K.A. ¥*, Ebert D.A. 1, Kemper J.M. ?

A REVISION OF THE SHORT-NOSE CHIMAERAS (GENUS HYDROLAGUS) FROM SOUTHERN AFRICA:
CONSERVATION AND MANAGEMENT IMPLICATIONS

1 - Pacific Shark Research Center, Moss Landing Marine Laboratories, 2 - Medical University of South Carolina
A lack of taxonomic clarity has negative implications for many facets of chondrichthyan research including proper
identification, acquisition of basic life history information, and the implementation of fishery management and
conservation efforts. The Order Chimaeriformes, also known as ghost sharks or chimaeras, is an enigmatic and
understudied group of fishes particularly vulnerable to impacts of deep-sea fisheries. This vulnerability is
compounded by taxonomic uncertainties and a paucity of life history information, especially for chimaeras of the
genus Hydrolagus (Family Chimaeridae) from the southern African region. Given historical and current taxonomic
ambiguity and its impacts on management and conservation, the main objective of this study is to provide a
gualitative, quantitative and genetic assessment of the diversity of the genus in the Southern African region. Full
elucidation of species composition will enable the development and dissemination of reliable identification material
and range maps to improve fisheries statistics, initiate ecological research and facilitate appropriate conservation
efforts.
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Wares, J.P. '*, Schiebelhut, L.M. ?

INTERACTIONS BETWEEN SINGLE-LOCUS OVERDOMINANCE IN THE SEASTAR PISASTER AND "SEASTAR
WASTING DISEASE"

1 - University of Georgia, 2 - University of California Merced

When a genetic polymorphism confers greater fithess on an individual when it is heterozygous, this is known as
overdominance and is an intriguing mechanism that is thought to maintain diversity in a system through interaction
with strong selective forces like toxins and disease. The elongation factor 1-alpha (EF1A) locus in Pisaster
ochraceus is thought to have these properties, but with an unknown mechanism. Here we investigate whether
mortality patterns in Pisaster following the outbreak of seastar wasting disease (SSWD) in recent years indicates a
causal relationship. Through investigation of samples from central California and the Friday Harbor region, we find
support for an increased likelihood of mortality in homozygous individuals, relative to heterozygotes, that were
exposed to SSWD. Initial results suggest there may be a differential response between younger and older seastars.
Though we do not yet have a complete mechanistic model for the interaction between expression of EF1A and
pathogen tolerance, this work suggests a number of intriguing research pathways and also represents an excellent
teaching lab exploration for schools with access to the intertidal.

tWendt C.A. ¥*, Jeppesen, R.K.F. 2, Gregory, K.M. 3, Haskins, J.C. 2

EUROPEAN GREEN CRAB DISTRIBUTION AS AN EFFECT OF WATER QUALITY

1 - California State University at Monterey Bay, Elkhorn Slough National Estuarine Research Reserve, 2 - Elkhorn
Slough National Estuarine Research Reserve, 3 - Stony Brook University Elkhorn Slough National Estuarine
Research Reserve

The European green crab (Carcinus maenas) is a widely distributed invasive species throughout North American
coastal ecosystems. In the Elkhorn Slough in California, C. maenas is a formidable competitor and predator that
threatens native crab species. Poor water quality due to eutrophication has been identified at numerous sites within
the Elkhorn Slough. This research determines if there is a relationship between areas of poor water quality and
distribution of C. maenas biomass. Traps were deployed at several sites within the slough to estimate relative
abundances of C. maenas. Trap data were compared with water quality data collected by the Elkhorn Slough
National Estuarine Research Reserve. A novel biomass curve for C. maenas was created for the Monterey Bay
area. Data suggests that poor water quality favors C. maenas. By drawing a relationship between water quality and
C. maenas distributions, policy makers can anticipate where efforts to control the invasive crab should be
concentrated or identify areas of poor water quality. A deeper understanding of the effect of water quality on non-
native crab species in the Elkhorn Slough will aid in creating better management policies that can be applied at
many estuaries.

Wendt, D.E. '*, Starr, R.M. 2

OVERVIEW OF A MULTI-SECTOR COLLABORATION TO SUPPORT MARINE POLICY AND FISHERIES
MANAGEMENT

1 - California Polytechnic State University, San Luis Obispo, 2 - California Sea Grant Extension Program Moss
Landing Marine Laboratories

The California Collaborative Fisheries Research Program (CCFRP) is based on an intellectual partnership among
fishing communities, non-governmental organizations, and agency and academic scientists. Our goal is to provide
data for fisheries management and the evaluation of marine protected areas (MPA). Since CCFRP's inception in
2006, we have worked with 12 charter-fishing vessels and 20 captains to conduct 291 standardized hook and line
surveys inside and outside four newly implemented MPAs. To date, utilizing scientifically rigorous methods, we
have we have worked with >800 recreational anglers (representing > 25,000 total volunteer hours) to catch >60,000
fishes from 43 different species. Results of the collaboration have shown that marine reserves in central California
will result in more and larger fishes, but that reserve benefits will be slow to accumulate in California's temperate
eastern boundary current. Our work is helping bridge the gap between scientists, fishermen, and the broader
community involved in resource management.

tWhalen, M.A.*, Stachowicz, J.J.

SUCKING DOWN THE FOOD WEB: INTERACTIVE EFFECTS OF WATER FLOW AND SUSPENSION FEEDER
DIVERSITY ON COMMUNITY FILTRATION RATES

Bodega Marine Laboratory, University of California, Davis

Variation in environmental conditions across space or time is predicted to influence biodiversity-ecosystem
functioning relationships by allowing expression of niche differences among community members, potentially
enhancing resource complementarity. In coastal marine systems, water flow is a major source of environmental
variation that constrains biological processes and shapes community structure, yet its role in mediating diversity
effects is poorly understood. We investigated how water flow interacts with diversity to determine community
filtration. We conducted a series of laboratory filtration experiments in which we manipulated water flow rates and
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suspension feeder diversity and measured clearance rates of cultured phytoplankton. In some cases, competition
among species inhibited filtration, while in others filtration by combinations of suspension feeders exceeded
filtration by the constituent species in isolation. These contrasting results can partly be explained by morphology
(erect vs. prostrate growth forms) and differential responses to water flow. While water flow typically reduced
filtration, some communities with multiple growth forms filtered more under flow even when constituent species
underperformed. Our results demonstrate that water flow variation can influence community filtration by allowing
expression of trait differences and by modifying species interactions, supporting the view that diversity helps
maintain functioning in naturally variable environments.

White, J.S.S. ¥*, Maslin, P.E. 2

EFFECTS OF PROTECTION FROM GRAZING ON FOUNDATION SPECIES

1 - CSU Chico and Florida Museum of Natural History, 2 - CSU Chico and Big Chico Creek Ecological Reserve
Habitat-forming species, such as corals and oak trees, provide ecosystem services to numerous species
throughout their complex life cycles. Foundation species may suffer increased grazing pressure following changes
in the population sizes or foraging behaviors of grazers. Early life stages are particularly vulnerable and local
recruitment bottlenecks may occur if high grazing rates are sustained. However, both coral reefs and oak
woodlands illustrate incredible resiliency to grazing: Following heavy losses, coral can regrow from remaining
fragments, while oaks can send up additional shoots. This ability to regenerate poses a challenge to demographers
because it decouples the size — age relationship and reduces the accuracy of age estimation. Fortunately,
protection from grazing has been shown to allow both corals and oaks to outgrow grazing damage, thereby
facilitating maturity to reproductive size. Notably, the size refuge of oaks and other palatable trees was consistent
(at maximum reach of deer), whereas the size refuges of corals varied considerably by morphology.

White, J.W. '*, Caselle, J.E. ?, Jefferson, A.E.?

FILLING IN THE GAPS: A NEW METHOD TO DETECT SUBTLE EFFECTS OF MARINE PROTECTED AREAS
ON FISH SIZE DISTRIBUTIONS

1 - University of North Carolina Wilmington, 2 - University of California Santa Barbara

Marine protected areas (MPAs) are expected to increase not only the abundance of fished species, but also alter
population size distributions. Fishing selectively removes older, larger fish, truncating the size distribution. Inside an
MPA, the population should begin to 'fill in' this distribution as fish survive longer and grow larger. However, this
effect can be difficult to detect. Drawing on ecological theory, we developed a new approach to quantify the rate of
filling in. This consists of using an integral projection model to estimate the unfished size distribution of a
population, then calculating the vector angle of deviation between the current size distribution and the unfished
distribution. A decreasing trend in that angle of deviation over time indicates filling in. We applied this method to
data on kelp bass (Paralabrax clathratus) and California sheephead (Semicossyphus pulcher) populations inside
MPAs in the northern Channel Islands. For these species, trends of overall fish abundance within individual MPAs
were generally positive but highly variable. Nonetheless, most MPAs showed a consistent trend of convergence on
the unfished size distribution, while most fished sites did not exhibit convergence. This method provides a new
statistic to describe the effects of MPAs on old, large fish.

Wicker, J.*

OCEANSPACES: INNOVATIVE TOOLS TO BUILD TRUST AND PROMOTE SCIENCE-INFORMED DECISIONS
California Ocean Science Trust

Governments, organizations, and citizens all contribute to decisions on how best to steward and manage our
resources, and those decisions benefit from integrating the best available science. Science-informed decisions
within any domain hinge on two basic needs - access and trust. OceanSpaces is a diverse online community
dedicated to the vision of healthy and productive oceans through science-informed management and stewardship.
While bridging traditional boundaries between science, citizens, and government, OceanSpaces provides the
science needed to inform decisions on resource management for California's coast and ocean. Familiarity is key to
the basic needs of access and trust. A decision-maker can use OceanSpaces to enhance familiarity with science
through a transparent and impartial presentation of information. The community aspect of OceanSpaces allows
decision-makers to access and interact directly with individuals and organizations at every level of scientific
monitoring - government agencies designing monitoring plans, scientists collecting data, and concerned citizens
accessing the results. OceanSpaces presents a rare opportunity to put a face and name on science, thereby
creating a relationship between the decision-maker and the data providers. The intended result of this process is
greater familiarity. Through shared understanding and acceptance of the science, decision-makers have a common
basis for informed decisions.
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Williams, S.L.*, Abbott, J.M., Sur, C.

CORAL REHABILITATION IN SOUTH SULAWESI, INDONESIA

Bodega Marine Lab, UC Davis

Sulawesi, Indonesia, is in the center of the Coral Triangle, one of the most biodiverse regions on earth. Despite
heavy investment in MPAs in Indonesia, they include only a small area of the country's coral reefs, which otherwise
are under some of the highest environmental threats within the Coral Triangle. We are participating in a coral reef
rehabilitation project initiated in 2013 by Mars Symbioscience on Pulau Badi, a small island off Makassar, south
Sulawesi. Our census data show fast rates of coral coverage in the rehabilitation, which provides supplemental
income for islanders who previously fished destructively. We will discuss factors that promote rehabilitation and
those that impede it. Given that MPAs are a necessary but only partial solution for coral reef conservation, we
encourage an increased focus on rehabilitation research.

tWon, C.J.*, Allen, L.G.

SPATIAL CHARACTERIZATION OF BARRED SAND BASS SPAWNING AGGREGATIONS USING ACTIVE
ACOUSTIC TECHNOLOGY

California State University Northridge

Spawning aggregations are essential to commercial and recreational fish harvest. Predictability of aggregations in
both time and space allows for plentiful yield with relatively low fishing effort. However, this places certain species
at risk of overharvest. The Barred Sand Bass (Paralabrax nebulifer) off California has been exhibiting the
characteristics of an aggregation-based fishery that is on the verge of collapse, as annual catch estimates have
shown a greater than 90% decrease in 10 years. Population declines of aggregation-based fisheries have a
tendency of going unnoticed, as fishery-dependent stock assessments do not generally account for spatio-temporal
variability. This study aims to investigate the spatial and temporal dynamics of Barred Sand Bass spawning
aggregations at Huntington Flats, California. Transect surveys were conducted using split-beam SONAR to
examine spatial variability in relation to environmental factors (e.g., temperature, thermocline, lunar phase). The
objective was to identify factors that would aid in the predictability of aggregating behaviors. Spawning
aggregations occurred over shallower depths during new moon events compared to full moon events. This is
possibly due to variations in tidal current, as these aggregations occur midwater. Having a set of environmental
predictors may prove useful for seasonal and spatial management tactics.

tYates, D.C.*, Hamilton, S.L.

SPATIAL VARIATION OF INVERTEBRATE SURVIVORSHIP IN CENTRAL CALIFORNIA KELP FORESTS

Moss Landing Marine Labs

Predators can impact communities by directly decreasing the abundance of the their prey or through indirect effects
that cascade down multiple trophic levels. In coastal marine ecosystems, Marine Protected Areas (MPAs) can
reestablish depleted predatory fish populations. The resulting increase in predation pressure may result in changes
to community structure or function. To test whether prey mortality is elevated inside MPAs, 6 experimental dive
locations were selected along the central California coast, 3 inside and 3 outside of MPAs. At each location, divers
conducted benthic surveys and tethering experiments, using a species of Caridean shrimp (Pandalus danae) and
Brachyuran crab (Pugettia richii). Predatory fishes of invertebrates were more abundant inside MPAs, while prey
densities and habitat structure were similar between MPAs and their adjacent reference sites. Relative mortality
rates for both P. richii and P. danae were significantly higher at all sites inside MPAs compared to sites outside,
except for Stillwater Cove, where fish densities are similar to the adjacent reserve. Spatial differences in prey
mortality were also related to predator identity, which varied from the Carmel- to Monterey-side of the peninsula.
The results of this study provide strong evidence that increased densities of predatory fishes inside MPAs
increases predation pressure on benthic crustaceans.

tYeager, M.E.”, Hovel, K.A.

EELGRASS STRUCTURAL COMPLEXITY INTERACTS WITH FISH BODY SIZE TO MEDIATE THE VALUE OF
SEAGRASS NURSERY HABITAT FUNCTION.

Coastal & Marine Institute, San Diego State University

Seagrass-associated juvenile fishes are considered mesopredators and their success at recruiting to adult habitats,
as well as the value of seagrass as a nursery habitat, depend on both their foraging abilities and predation risk. As
fishes grow from small recruits to larger juveniles, the effect of seagrass structural complexity on their interactions
with the environment and in turn their habitat preferences, survival, and growth may change dramatically. We
conducted a lab experiment, visual surveys and two field experiments to determine if the effects of eelgrass
(Zostera marina) structural complexity on juvenile giant kelpfish (Heterostichus rostratus) habitat preference,
survival and growth varied with fish body size. Our mesocosm experiments show clear shifts in habitat preference,
with an inverse relationship between fish body size and structural complexity; field surveys support these trends.
Our predation risk experiment indicates that all size classes experienced higher predation risk in low structural
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complexity. Preliminary results from our ongoing growth experiment suggest that high and low structural complexity
enhance proportional growth in smaller and larger fish, respectively. These findings demonstrate that high structural
complexity may be most optimal for new recruits while low structural complexity may confer a predation risk-growth
trade-off for older juveniles. Optimal nursery habitat use throughout ontogeny may be contingent upon small-scale
changes in structural complexity.

tYip, H.K.*

THE LINK BETWEEN PISASTER GROWTH AND CHRONIC DIFFERENCES IN MUSSEL ZONATION

California State University, Los Angeles

Prior studies have shown that the lower boundary of mussel beds (Mytilus californianus) are set by an equilibrium
between vertical clines of prey production (recruitment and growth) and size dependent predation by the ochre sea
star (Pisaster ochraceus). Wave action affects the biological mechanisms of both clines, and consequently the
lower boundaries fall at progressively higher shore levels from wave exposed to sheltered shores. We hypothesized
that through the energetics of indeterminate growth, the contrasting long-term patterns of zonation incur markedly
different initial growth rates, terminal sizes and hence population structures of the sea stars. On wave-sheltered
sites, sea stars should expend more energy foraging and have shorter feeding intervals than counterparts on wave
exposed shores, and as a consequence the growth parameters should be lower. We confirmed this prediction by
following the growth of individual sea stars uniquely tagged by a vital stain, and comparing the resulting size-
dependent growth curves among shores with contrasting zonation. Since predation by this keystone predator is
size- dependent, these findings bear implications for the dynamics of the Mytilus-Pisaster interaction.

Young, A.N.*, Johnson, R.F.

EMPOWERING AND SUPPORTING COASTAL NATURALISTS IN BIODIVERSITY DOCUMENTION TOWARD
RESEARCH, CONSERVATION, AND COMMUNITY BUILDING

Institute for Biodiversity Science and Sustainability, California Academy of Sciences

We all agree that technology informs and enhances our fieldwork. Networks of buoys and tidal stations provide
real-time meteorological and physical data. Satellites help us map algal blooms and kelp forests. What if technology
could provide current species-level biodiversity information about our field sites while building a community of
marine stewards? Citizen Science at the California Academy of Sciences is fostering a small but growing network
of people - including scientists, but primarily amateurs - making high-quality biodiversity observations along the
coast through the iNaturalist platform. Our volunteers have made over one third of the 28,000 iNaturalist coastal
California observations, providing valuable biodiversity data, helping to track events such as sea star wasting
syndrome, and delivering some of the first data showing northern population blooms of intertidal organisms this
past year. This talk will expand upon the benefits of a mobilized public empowered to document biodiversity,
including research outcomes as well as the advantages of connecting people to nature and each other. Based on
our strategy, we will provide tips for engaging and sustaining people in this type of work, from reaching out to the
current network of observers to building new communities through events and other citizen science projects.

tYund, S.R.*, Piper, W.H.

CRAFTING A MODEL OF THE TAMENESS BEHAVIOR OF COMMON LOONS (GAVIA IMMER) IN NORTHERN
WISCONSIN

Chapman University

The Common Loon (Gavia immer) is an aquatic diving bird that lives in freshwater habitats in Canada and the
northern U.S. that displays many interesting behaviors. Since the advent of spotlighting, a method of capture that
works on both chicks and adults, loons in Northern Wisconsin have been tagged with unique combinations of
colored leg bands that allow for easy identification of specific individuals in the field. Such identification creates the
opportunity to observe the changes in individual behavior over time to a degree that is much more extensive than
other experimental settings. This project sought to collect data on a loon's tameness, which has been found to be
fairly fixed within an individual and variable between individuals, and create a predictive model for tameness
behavior. We first modified existing techniques that measure escape distances in other species to develop a
reliable technique for collecting tameness measurements in loons, which we defined as the distance at which the
loon dove in response to a directly approaching human in a canoe. We then analyzed a variety of data collected
over the last the 23 years on the observed individuals to determine which factors contributed to the expression
and/or development tameness behavior.
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tAl-Marayati, M.S.*, Edmunds, P.J.

RUGOSE MICROHABITATS AFFECT OCTOCORAL DISTRIBUTION ON CORAL REEFS IN ST. JOHN, U.S.
VIRGIN ISLANDS

California State University, Northridge

We guantified the distribution of arborescent octocorals among vertical, horizontal, and inclined substrata (different
microhabitats) on shallow reefs in St. John, U.S. Virgin Islands, to test the hypothesis that octocorals are spatially
segregated among habitats on Caribbean reefs. The distribution of Gorgonia ventalina, Eunicea flexuosa,
Pseudoplexaura spp., and Antillogorgia spp. was scored by microhabitat, their nearest neighboring octocorals were
scored to evaluate community implications of microhabitat choice, and for G. ventalina, the implications of
microhabitat choice were evaluated through colony size and shape. Most (61%) G. ventalina were attached to
vertical surfaces, and 50% of Antillogorgia spp. to horizontal surfaces. G. ventalina were 25 + 4 cm from other
octocorals on horizontal surfaces, but on vertical/inclined surfaces their nearest neighbors were 11 + 2 cm away.
For G. ventalina, most (63%) nearest neighbors in vertical microhabitats were E. flexuosa that were separated by
only 5 £ 1 cm. There was no difference in G. ventalina size or shape among microhabitats, suggesting that
microhabitat does not affect adult success. Together, these results suggest that octocorals are distributed non-
randomly across reef surfaces, with common taxa favoring vertical surfaces where aggregated distribution suggests
spatial competition is fierce.

Anderson, L.M. ¥*, Raimondi, P.T. %, Neiva, J.M. 2, Serrao, E.A. ?

RESTORING FUCUS GARDNERI FOLLOWING AN OIL SPILL IN THE SAN FRANCISCO BAY AREA

1 - University of California, Santa Cruz, 2 - Universidade do Algarve, Portugal

In 2007, Fucus gardneri populations in the San Francisco Bay Area were negatively affected by the Cosco Busan
oil spill. F. gardneri is a common brown intertidal alga that provides food and habitat to myriad organisms. Because
fucoids in general are thought to have very limited dispersal, loss due to this oil spill made F. gardneri a candidate
for manipulative restoration; attempts are currently underway in the San Francisco Bay. Prior to restoration
experiments, we assessed the genetic structure of F. gardneri in the bay to determine suitable donor populations.
The initial restoration model was to use fertile fragments of F. gardneri in mesh bags as gamete sources to seed
recipient patches: recruitment did not ensue. F. gardneri juveniles were also settled onto small cobbles in the
laboratory which were outplanted by being adhered to intertidal bedrock; all outplanted juveniles died. Most
recently, we developed an approach to use adult plants translocated from donor patches within the bay to recipient
patches also in the bay. This study is underway at Point Isabel in Richmond, CA. These studies point to the
importance of developing suitable manipulative restoration methodology in advance of anthropogenic disturbances,
which are likely to increase in the future.

tArafeh-Dalmau, N. *, Torres-Moye, G. , Montafio-Moctezuma, C.G. 2

ISLANDS EXPOSED AND PROTECTED SUBTIDAL ENVIRONMENTS: COMPARING BENTHIC DIVERSITY
FROM KELP FORESTS OF MACROCYSTIS PYRIFERA

1 - Facultad de Ciencias Marinas, Universidad Auténoma de Baja California, 2 - Instituto de Investigaciones
Oceanoldgicas, Universidad Auténoma de Baja California

Islands are sub-continental land spaces surrounded by water that contain exposed and protected coasts to the
prevailing wave action. According to the Intermediate Disturbance Hypothesis, such physical forcing spatial
variations may produce different local species diversity. To test this hypothesis, we compared the benthic
invertebrate diversity from exposed and protected subtidal kelp forests of three Pacific islands from Baja California,
Mexico. Kelp forests from the exposed and protected environments of Todos Santos, San Martin, and San
Jeronimo Islands were studied. In each forest north and south sites benthic observations were recorded by SCUBA
diving filming three transects of 10 x 1.5 m per site. The videos were analysed, species identified and counted.
Overall, the exposed environments registered higher species diversity; however, the community structure of the
exposed vs protected environments was not significantly different. Non-significant latitudinal differences were found
between exposed environments, while significant differences appeared between protected environments. We
discuss the diversity findings and recommend to consider the degree of exposure as an additional factor that might
help explain the variability of the benthic communities associated with the kelp forests in Baja California.
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tArmendariz-Peavy, A.*, Brander, K.P., Martin, R.E, Schneider, J.H., Mcintire, L., Shauer, M., Litt J., Bennet
G., Buderi, A., Tissot, B.

WASTING DISEASE EFFECTS ON PISASTER OCHRACEUS PREY POPULATIONS AND OTHER PREDATOR
POPULATIONS

Humboldt State University

Mortality from disease may play a critical role in food web dynamics of the intertidal zone. Sea Star Wasting
Disease (SSWD) affects populations of all species of sea stars, especially the keystone species. The sea star,
Pisaster ochraceus, is a keystone species in the intertidal zone and are currently being affected by Sea Star
Wasting Disease (SSWD). Since the spring 2013, sea star populations in the rocky intertidal of northern California
have fluctuated due to SSWD. Fluctuating populations of P. ochraceus will result in an inverse effect of their prey
populations, which include chiton, limpets and snails. A diminished presence of P. ochraceus in the rocky intertidal
could potentially result in an increased food supply for other Asteroids. Since July 2014, we have sampled four 30 X
3 meter band transects at four rocky intertidal sites in northern California. The location, size, and health status of
each P. ochraceus was observed. Every 5 meters along each band transect mobile invertebrate species within a
0.25m2 quadrat were counted. Increasing populations of snails, limpets, and chitons is associated with declining
populations of P. ochraceus. If this is true then the current population of P. ochraceus will no longer be able to
maintain a steady-state population of their invertebrate prey, a new opportunity may develop for a

Armer, H.S. '*, Crane, N.L. 2, Paddack, M.J. 3

DOES SIZE MATTER? CORAL SIZE STRUCTURE AS A REEF HEALTH INDICATOR

1 - Santa Barbara City College, 2 - Oceanic Society, One People One Reef, Cabrillo College, 3 - Santa Barbara
City College; Oceanic Society; One People One Reef

Globally, coral reefs have exhibited drastic declines in coral cover due to bleaching, disease, and direct
anthropogenic impacts. Reports of coral demise often focus purely on total coral cover with little focus on
demography of corals. Size structure is often used to evaluate status of populations of concern and can indicate
degree of impact as well as predict population trajectories. Many coral monitoring programs collect such data;
however, size structure may not be a useful indicator due to fragmentation, space competition and morphological
diversity. In order to evaluate the utility of size structure data for determining status of coral communities, we used
data from two different monitoring programs, one in the Caribbean (Belize) where coral cover is low and one in the
Indo-Pacific (Micronesia) where many reefs have high coral cover. We found size structure of corals on low vs. high
coral-cover reefs to be remarkably similar, with size structure skewed strongly toward small colonies. Additionally,
there is no clear relationship between coral density, coral diversity and coral size structure. These results suggest
that coral size structure may be a poor indicator of coral reef health, yet some aspects of demography may yield
important insights for assessing coral reef health.

tBanker, R.”

ANALYSIS OF MICROBIOMES FROM THE CALCIFYING FLUID OF THE PACIFIC OYSTER (CRASSOSTREA
GIGAS) AND THE OLYMPIA OYSTER (OSTREA LURIDA)

University of California Davis

Bivalves, the second most diverse class within Mollusca, display a wide variety of morphological diversity. The
oyster syndrome is a term that describes bivalves that possess an unusual shell morphology characterized by
exceptionally thick valves containing numerous chambers filled with chalky calcite. Although remote calcification via
microbial metabolism has been proposed as a mechanism for chalky deposit formation in oysters, this hypothesis
has not yet been rigorously investigated. This study characterizes the microbial community isolated from the
calcifying fluid of Crassostrea gigas and Ostrea lurida, which are examples of oysters that do and do not exhibit the
oyster syndrome, respectively. Comparison of the microbiomes of these two morphological end members may
provide insight into how microbes influence chalky deposit formation. Results indicate that the microbial community
in the surrounding water is the dominant source of bacterial taxa found in the calcifying fluid of both oyster species.
However, it appears as though C. gigas maintains a microbial community that is more similar to its ambient
environment than O. lurida. These results demonstrate that the ambient aquatic environment has a guiding
influence on the microbiome found in the calcifying fluid of bivalve molluscs, though the magnitude of this effect
varies among organisms.

Barba, E.W. ¥, Bitter, M.C. 1, Castorani, M.C.N. 2, Hofmann, G.H. %, Blanchette, C.A. 2, Reed, D.C. 2
OBSERVATIONS OF EARLY LIFE STAGE PHYLLOSPADIX TORREYI UNDER ELEVATED CO2 CONDITIONS
1 - Department of Ecology, Evolution, and Marine Biology University of California Santa Barbara, 2 - Marine
Science Institute University of California Santa Barbara

As anthropogenic activities drive global ocean change, organismal responses are expected to vary, with some
species benefiting from the change in abiotic conditions. In response to increased carbon dioxide levels in
seawater, photosynthesizing plants and algae may not only benefit physiologically, but also biologically alter their
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local environment in a way that mitigates physiological stress on surrounding species. Thus, this sequestration of
extraneous carbon dioxide induces localized ocean change refugia. Recent evidence has shown beds of
seagrasses can provide such localized refugia to low pH conditions. This project investigated how the potentially
vulnerable early life stages of the seagrass species, Phyllospadix torreyi, responds to elevated CO: levels, and how
seedling development impacts the surrounding seawater chemistry. In this study, we raised seagrass seedlings
under ambient, moderate, and high pCO: treatments for three weeks while tracking growth, germination, and water
chemistry. Our findings suggest seedlings developed faster in increased CO: conditions and the seedlings exerted
potentially biologically relevant changes on the surrounding seawater chemistry. These results have implications for
the utilization of seagrass in protecting ecologically and economically valuable coastal species against future ocean
conditions.

Barbour, N.A ¥*, Neeb Wade, P ?

POTENTIAL FOR A NON-NATIVE CASCADE ON FICOPOMATUS ENIGMATICUS REEFS IN ELKHORN
SLOUGH

1 - Cal State University Monterey Bay, 2 - Moss Landing Marine Labs

Non-native species in an ecosystem can push out important native species by competing for food and space and
having a lack of predators to control their population growth. Additionally, it has been shown that that non-native
species can facilitate an increase in other non-native species by providing them with substrate. In this study in the
central California estuary, Elkhorn Slough, five 25-meter transects were used to find the abundance and diversity of
non-native vs. native megafaunal species on two reefs of the invasive polychaete, Ficopomatus enigmaticus. We
identified two non-native species and one native species occurring on the reefs using an invasive species catalog
of Elkhorn Slough. We found the mudflat reef to have a higher diversity and abundance of non-native species
versus native species. Although a significant difference between the abundance and diversity of non-native species
VS. native species was not observed, the greater abundance and diversity of non-native species on the mudflat reef
is indication that with further, long-term studies that look at both epifaunal and infaunal species on the F.
enigmaticus reefs, a non-native cascade is likely to be observed.

Bartlett, K. ¥*, Zepp, A. 2, Stellar, D. 2

COMPARISON OF pH CONCENTRATIONS WITHIN REGIONS OF THE THALLUS IN DESMARESTIA LIGULATA
IN RELATION TO URCHIN GRAZING PREFERENCES

1 - California State, Monterey Bay, 2 - Moss Landing Marine Laboratories

Seaweeds cannot move to avoid herbivory and have evolved physical and chemical defenses to deter grazers.
Desmarestia spp. is chemically defended by producing and sequestering sulfuric acid in its vacuoles. However, little
is known about pH levels relative to thallus location. This study examined 1) whether pH varies within Desmarestia
ligulata thalli and 2) if pH variability reduced herbivory by the common kelp forest herbivore Strongylocentrotus
purpuratus. We measured thallus pH relative to location; sampling from the base, midrib, apical tip, and branch of
D. ligulata. The pH varied significantly relative to the thallus location. The mean pH at the base was higher (3.x)
than was found in the apical tip, branches, and middle of the midrib (2.x, 2.x, 2.x respectively). A series of
comparative grazing experiments were preformed to examine if S. purpuratus preferentially grazed on a neutral
algae or the acidic D. ligulata as a timed pulsed choice experiment. Cores of blade tips from Pterygophora
californica and D. ligulata were offered to S. purpuratus in replicated aquaria. No significant differences were found
between urchin grazing on P. californica versus D. ligulata. These results provide further insight on D. ligulata acid
production, as well as its interactions with predators.

Bell, C.A.*, Ammann, K.N., Redfield, M.A., Raimondi, P.T.

MONITORING SEA STAR WASTING SYNDROME: A COLLABORATIVE EFFORT BY RESEARCHERS AND
CITIZEN SCIENTISTS

University of California, Santa Cruz

The Multi-Agency Rocky Intertidal Network (MARINe) has continued to monitor the progression of sea star wasting
syndrome (SSWS) since it was first observed in Washington in 2013. MARINe monitoring was essential to the early
detection and documentation of the spread of SSWS. This current event, has been more extensive both temporally
and spatially than previous wasting events, making it one of the largest marine disease outbreaks ever recorded.
Monitoring the more than twenty sea star species that have been affected by SSWS has become a lofty task,
necessitating multiple approaches for data collection. While MARINe has more than 200 long-term monitoring sites
along the west coast of North America (some sites have been monitored for more than 30 years), a more
comprehensive picture of the outbreak would not be possible without the help of citizen scientists. Through
collaboration between scientists and the public, we developed a website, www.seastarwasting.org, with a frequently
updated map of SSWS observations, as well as news and other resources. Continued monitoring will be critical to
follow potential recovery and possible changes to the community.
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tBingham, J.A.*, Novak, M.

SENSITIVE BARNACLES: QUANTIFYING LIFE HISTORY PROCESSES OF POLLICIPES POLYMERUS TO
INFORM SUSTAINABLE HARVEST MANAGEMENT

Oregon State University

Gooseneck barnacles, Pollicipes spp., are impacted by overharvesting in Spain, Portugal and British Colombia. On
the United States Pacific coast, Pollicipes polymerus harvest is increasing without first understanding population
dynamics. | am investigating P. polymerus life history processes including reproduction, growth, recruitment and
abundance in Oregon. Since April 2015, | have been conducting bi-weekly observational studies of natural
aggregate P. polymerus colonies in the rocky intertidal zone near Yachats, Oregon to assess life history patterns. |
repeated surveys in May and July at three other Oregon sites to account for variations due to regional productivity
patterns. At Yachats, | am monitoring the recolonization of patches at variable tidal heights cleared in July 2013 to
simulate complete harvest. | expect to find slow, constant growth rates of P. polymerus and strong seasonal
fluctuation in reproduction and recruitment patterns across all sites with decreased recruitment in cleared patches.
Initial results suggest regional abundances are positively correlated to patterns of oceanographic productivity. After
over two years, cleared patches show successful establishment of barnacle recruits, but individuals remain below
harvest size. My study will identify harvest-sensitive components of gooseneck barnacle population dynamics and
inform sustainable management strategies, ultimately protecting P. polymerus populations from overharvest.

tBoye, N.J.*, Van Alstyne, K.L.

EFFECTS OF AIRBORNE PLANT HORMONES METHYL JASMONATE AND ETHYLENE ON DMSP
PRODUCTION, GROWTH, AND PHOTOSYNTHESIS IN ULVA LACTUCA

Western Washington University

In terrestrial plants, the airborne hormones methyl jasmonate (MeJA) and ethylene affect plant growth,
reproduction, and stress and defensive responses. While the production of MeJA and ethylene has been observed
in multiple algal taxa, its role in airborne signaling among intertidal algae, which essentially become terrestrial at
low tide, has not been explored. Ulva lactuca were exposed to either airborne methyl jasmonate(0 - 3.35 uM) or
ethylene (0 - 2160 puM) for 4 hours, then grown outdoors in a seawater system under 30 or 50% shade cloth.
Growth, DMSP (a precursor to defenses and antioxidants), and photosynthetic efficiency were measured over 10
days. High MeJA exposures caused an immediate 20% loss of DMSP (p=.032) and an increase in DMSP over the
next several days. Ethylene exposure caused a 59% increase in DMSP (p<.01) after 4 days. Growth and
photosynthetic efficiency were reduced after exposure to both hormones, although the differences were not
significant. Our results suggest that MeJA stimulates rapid changes in DMSP, which is possibly an immediate
stress response, while ethylene regulates its production over longer time scales. Results also indicate that airborne
hormone signaling among algae could regulate biological functions in intertidal environments at low tide.

Braciszewski, A.R.*, German, D.P.

RELATEDNESS AND DISEASE RESISTANCE IN CALIFORNIA ABALONE

University of California Irvine

First identified in black abalone in California after an El Nifio event, the withering syndrome (WS) causative agent, a
Rickettsiales-like organism, has been seen in various sites around the world, and has been found in at least low
levels in all abalone species examined, yet not all species express WS. Differences in WS expression have been
linked to environmental factors (high temperatures and increased temperature variability), and habitat (high
intertidal vs. low intertidal), but not to the underlying physiology of the species. The goal of this project is to
determine the extent to which evolutionary history explains differential resistance across the Haliotis (abalone)
genus in California. To do this, we are creating the first robust phylogeny of Haliotis, using six genes and focusing
on the eastern Pacific taxa. We will then map temperature limits and relative susceptibility to WS onto the tree to
determine whether the evolutionary history of the genus can explain why particular species might be more sensitive
to high temperature stress. We hypothesize that cold-adapted lineages will have higher susceptibility to WS, as
they may be unable to deal with heat stress as well as warm-adapted species.

Brander, K.P.*, Martin, R.E., Schneider, J.H., Armendariz-Peavy, A., Mcintire, L., Shauer, M., Litt J., Bennet
G., Buderi, A., Tissot, B.

NORTHERN CALIFORNIA'S ROCKY INTERTIDAL SEA STAR POPULATIONS IN RELATION TO WASTING
DISEASE

Humboldt State University

In the spring of 2013 sea star wasting disease was observed along the northern California coast. We established a
series of rocky intertidal sites in northern California in order to survey for Sea Star Wasting Disease (SSWD)
quarterly in 2014 and 2015. At each site four 30 X 3 meter band transects were established perpendicular to the
shore. All species of stars were counted, measured, and given a disease code of 0-4 using PISCO's category
description of wasting disease. The most abundant species of sea stars observed over the sample period include
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Dermasterias imbricata, Leptasterias spp, Pisaster ochraceus, and Henricia spp. Over this time SSWD has
continued to affect all species of sea stars at all intertidal sites. Our data show that during this time the incidence of
SSWD had declined concurrent with increases in sea star populations, this has led to an overall decrease in the
diseased star to healthy star ratio along the northern California coast.

Britton, C.H. ¥*, Kuris, A.M. 2, Fong, C.R.?

FRIENDS WITH BENEFITS? ASSOCIATIONS WITH NEIGHBOR SPECIES ALTERS INFECTION RISK OF A
ROCKY INTERTIDAL BARNACLE

1 - Department of Ecology, Evolution and Marine Biology, University of California, Santa Barbara, 2 - 1Department
of Ecology, Evolution and Marine Biology, University of California, Santa Barbara

Parasitism necessarily occurs in a community context. Interactions with other species can alter the ability of a
parasite species to encounter a compatible host. Here, we study the effect of three different associations on the risk
of infection by an isopod parasite, Hemioniscus balani, to its barnacle host, Chthamalus fissus. H. balani is an
ephemeral semelparous parasitic castrator, a consumer strategy in which a single infection eliminates reproduction.
We examined the effects of association with turf algae, Chloronotus funebralis snails, and Mytilus californianus
mussels on both parasitization and reproduction. To quantify the effects of each association, barnacles were
collected at the same tidal height and dissected for H. balani, reproduction, and size. Similarly sized barnacles
associated with algae were significantly more infected than were barnacles not associated with algae. Additionally,
we found similarly sized barnacles associated with mussels were significantly less infected and significantly more
reproductive. Finally, we found barnacles associated with snails were significantly smaller, significantly less
infected, and significantly more reproductive than were barnacles not associated with snails. The divergent effects
of these associated species on parasitism of barnacles are likely due to their alteration of encounter rates for the
parasite and its barnacle host.

tBurgess, C.L. ¥*, Navarro, M. 2, Garza, C. 2

NOVEL BAT STAR, PATIRIA MINIATA, HABITAT ASSOCIATIONS

1 - Haskell Indian Nation University and California State University, Monterey Bay, 2 - California State University,
Monterey Bay

Species habitat association occurs when individuals from a given species select for specific environments. These
associations have been well studied in terrestrial habitats but hardly within marine ecosystems. This study
examined the bat star, Patiria miniata, as a model system and its potential association with shallow subtidal sandy
habitats. Little is known about how or if bat stars associate with specific marine habitats. This study adds to a
growing body of literature on species habitat associations in marine systems. Video survey techniques via towcam
were used to collect data for P. miniata across sandy habitats north and east of the Monterey Bay Harbor. These
habitats were sub-categorized into bedform types by their sand wave periods (increments of 10 cm) and depths up
to 21.3 m. Each subtidal habitat survey underwent laboratory post-processing analysis through photo frame by
frame protocol. Our a priori hypothesis was that P. miniata would have higher densities on flat bedform type (2 cm
or less wave period) and in depths greater than 4.5 m. However, preliminary results indicate that P. miniata rarely
occurs at depth less than 4.5 m on sand indicating that their distribution may not be based solely on bedform type.
Rather, at these depths P. miniata may be impacted by biotic interactions such as competitive exclusion by the
sand dollar, Dendraster excentrius.

Burroughs, K.K. ¥*, Drake, C.A. 2

PERCENT COVER DIFFERENCES OF DECORATOR CRABS LOCATED IN MONTEREY BAY

1 - California State University, Monterey Bay, 2 - Moss Landing Marine Laboratories

Predation, niche partitioning, morphology and availability of materials are all factors that can drive the density of
decoration in decorator crabs. Monterey Bay decorator crabs include the decorator generalists Loxorhyncus
crispatus and Scyra acutifrons, and specialist Pugettia richii. To determine how percent cover of decoration material
varies between specialists and generalists as well as across carapace length, scuba subtidal surveys were
conducted at multiple sites in Monterey Bay. A one-way ANOVA found that percent cover of decoration generalists,
L. crispatus and S. acutifrons, was significantly higher than decoration specialist, P. richii (p=0.021). A regression
analysis found that only L. crispatus has a negative relationship between length and percent cover (R?= 0.656,
p<0.001). The generalists and specialist decoration behavior may align with previous work that suggests resource
and niche partitioning are occurring between decorator crab species. The negative relationship between length and
percent cover may suggest that as the size of L. crispatus increases, the amount of decoration decreases because
predation risks also decrease. Percent cover is ultimately determined by decorator crab morphology, as setae and
carapace texture differ between species.
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tCammisa, N.*, terHorst, C.P.

GENOTYPIC VARIATION IN RESPONSE TO MUTUALISTS AND DROUGHT IN AN INVASIVE PLANT

California State University Northridge

Individuals can mitigate effects of abiotic stress by acclimating to changing environments through phenotypic
plasticity. Plasticity in drought-resistant traits in plants is well documented, and mutualistic bacteria can increase the
fitness of plants in the face of stress. Genotypic variation in rhizobia association may affect the invasion success of
some legumes, particularly during a disturbance. Here we address: 1) Is there genotypic variability in the plasticity
of drought-resistant traits in plants? 2) Do rhizobia affect genotype responses to drought?, and 3) Do rhizobia affect
plant plasticity in response to drought? We used 40 genotypes of Medicago polymorpha to manipulate water levels
and rhizobia. We measured root to shoot ratio, root nodule density, and plant biomass (fithess proxy). The plants
responses to drought depended on both rhizobia and genotype. We also found varying levels of plasticity among
genotypes, and the expression of plasticity in response to drought was dependent on rhizobia treatment. Mutualistic
rhizobia may play a role beyond resource mutualism, but it is dependent upon plant genotype. Moreover, the
variation in genotypes that we observed in this species that has successfully invaded many parts of the world
suggests that genetically determined traits might play a role in invasion success.

Carilli, P.C. ¥*, Beers, J.M. 2, Litvin, S.Y. 3, Somero, G.N. ?

METABOLIC RESPONSES AND THRESHOLDS OF JUVENILE ROCKFISH TO HYPOXIA

1 - California State University, Monterey Bay, 2 - Hopkins Marine Station, Stanford University, 3 - Hopkins Marine
Station, Stanford University Marine Life Observatory, Stanford University

Seasonal upwelling events regularly inundate the coastline of California with hypoxic water and induce
physiological stress in marine fauna of shallow water rocky reefs and kelp forests. These are habitats for rockfish
(genus Sebastes), an important ecological and commercial fisheries group whose young-of-year (YOY) recruit to
these ecosystems during early development. Thus, we examined the physiological response of YOY rockfishes (S.
mystinus, S. paucispinis, S. goodei, S. serranoides, and S. flavidus) to low dissolved oxygen (DO) to test for
differences in hypoxia sensitivities among species. We used an intermittent-flow respirometry system to measure
whole-animal oxygen consumption rates and a video camera to record ventilation rates, while animals were
exposed to hypoxic conditions similar to those experienced in nature. Our results showed that as DO declined to
levels <4 mg Oz2/ L, all species increased their ventilation rate while concurrently transitioning to a lower standard
metabolic rate. Furthermore, we found that these species displayed behavioral and physiological thresholds within
the range of [DO] experienced under natural upwelling conditions. Our findings suggest that juvenile rockfish are
living near their physiological tolerance limits during hypoxic events and may be vulnerable to future exacerbations
in low DO predicted to occur with climate change.

Centoni, J.J.*, Moitoza, F.D., Jenkinson, R.S., Craig, S.F.

THE EFFECT OF MARINE PROTECTED AREAS ON HARVESTED SPECIES ABUNDANCE AND EPIBENTHIC
RICHNESS ON SUBTIDAL ROCKY REEFS

Humboldt State University

Marine protected areas on nearshore subtidal reefs have been demonstrated to provide multiple benefits, including
but not limited to conserving biodiversity and providing refuge from fishing pressures on targeted species. Here we
provide a comparison of abundances of commercially targeted red urchins (Mesocentrotus franciscanus),
recreationally targeted red abalone (Haliotis rufescens) and benthic diversity inside a previously established MPA
and an adjacent reference site along the north coast of California. Surveys were conducted in 2014 and 2015 along
multiple depth strata as part of the North Coast Study Region MPA Baseline Monitoring Program. We found
increased densities of urchins inside the MPA site although this varied at different depths. Red abalone
abundances were higher outside of the MPA site and also varied along depth strata. Overall benthic species
diversity/richness was lower within the MPA boundaries. These trends may be caused by the lack of harvest of
urchins inside of MPAs and provide insight into the expectations of hewly established MPAs on subtidal rocky reefs
along California's north coast.

tCerny-Chipman, E.B.*, Menge, B.A.

WHELK PREDATORS CONSUME FEWER PREY IN ACIDIFIED WATER

Oregon State University

Ocean acidification (OA) can have strong physiological effects on marine species, but the impacts of OA on species
interactions are less well understood. OA-driven changes to critical predator-prey interactions could result in
community-level changes in intertidal systems. Because the physiological effects of OA on calcifying predators and
prey can be complex, it is difficult to predict the magnitude and direction of change. Using an OA mesocosm, we
tested the effects of increased pCO:2 on the feeding rate of two whelk predators (Nucella ostrina and N.
canaliculata) on their mussel prey (Mytilus trossulus) at three treatment levels: low pCO: (target pH=8.16), mid
pCO:2 (target pH=7.72), and high pCO:2 (target pH=7.51). We found that both whelk species reduced drilling of
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mussel prey as pCO: increased (pH decreased). During the two-week experiment, whelks in the highest pCO2
treatment reduced drilling by 61% compared to those in the low. Despite consuming fewer mussels, whelks added
greater total shell length with increased pCOgq, indicating the potential for temporal tradeoffs in growth and
predation. Given the high abundance of whelks at many sites along the coast of Oregon, reduced per capita
predation due to OA could have meaningful impacts on mussel prey at the population scale.

tChargualaf, D.N. ¥*, Thompson, A.R. 1, Hastings, P.A. 2

BIOGEOGRAPHY OF ICHTHYOPLANKTON ASSEMBLAGES FROM BRITISH COLUMBIA TO BAJA
CALIFORNIA

1 - NOAA Fisheries Service, Southwest Fisheries Science Center, 2 - Scripps Institution of Oceanography

Natural environmental fluctuation due to El Nifio/Southern Oscillation (ENSO) episodes can induce change to
assemblage structure of fishes. Responses of assemblages to natural environmental fluctuation and anthropogenic
effects can be expressed as latitudinal shifts in species' diversity, abundance, and distribution. Explicating fish
assemblage dynamics while assessing environmental factors is necessary when conducting ecosystem-based
approaches to fisheries management. To assist ecosystem- based management (EBM) plans, this study assessed
latitudinal patterns of diversity and community structure of larval fish assemblages comprised of a total of 126 fish
taxa that were collected from British Columbia (~48.5°N) to Baja California (~30°N). Based on previously identified
biogeographic barriers and potential ecological boundaries, this study area was separated into seven regions and
found a significant variation in species richness and diversity between regions. Assemblages were compared
between spring 2006 and 2008, which were a weak EIl Nifio year and a strong La Nifia year, respectively, and shifts
in centers of distribution were detected for species residing in coastal and oceanic, but not coastal-oceanic habitats.
This research emphasizes the effect of shifting oceanic conditions on fish assemblages and can be used as a tool
for assessing the potential impacts of anthropogenic-induced climate change.

tCryan, D.M.*, White, T.D., Micheli, F., Litvin, S.Y.

TIDAL AND DIEL VARIATIONS IN FISH COMMUNITY STRUCTURE IN A MONTEREY BAY SEAGRASS BED:
EVALUATING AN ACOUSTIC IMAGING APPROACH

Hopkins Marine Station of Stanford University

Traditionally, scientists have relied on approaches such as net or trawl collections, as well as visual surveys by
divers, to provide data for scientific research and fisheries management. In recent years, underwater video has
risen in popularity as an additional tool to quantify fish community structure. However these approaches are
inherently limited. Extractive methods fail to capture changes over fine temporal scales, and visual surveys are
limited by environmental conditions and personnel endurance. Underwater video is also subject to lack of light,
water turbidity, and the dubious effects of artificial illumination. To overcome these limitations, we utilized an
acoustic imaging camera (ARIS 3000, SoundMetrics Inc.), which can operate regardless of light or water turbidity,
to quantify changes in fish community structure. In August of 2014, we deployed ARIS in a subtidal seagrass
habitat (Phyllospadix spp.) off of Hopkins Marine Station, for two continuous ~70 hour periods. Fish community
structure changed significantly over time. Abundance rapidly increased at sunset each day, and was on average 5
to 10 times higher at night than during the day. Although mean size did not vary to the same degree, a slight
increase in mean length around dusk suggests visual predators may use this period to prey on the small fish
migrating into the system, presumably to forage during nighttime hours. This study demonstrates the utility of
acoustic cameras in capturing crucial changes in fish community structure in circumstances where traditional
methods have significant limitations.

tDauksis, R.D.*, Steele, M.A.

EVALUATING FISH ASSEMBLAGES IN EELGRASS BEDS (ZOSTERA MARINA) AT SANTA CATALINA ISLAND
California State University - Northridge

Eelgrass beds are critical nursery habitats for many economically important juvenile fishes and invertebrates, but
have declined in many parts of the world, and by as much as 90% in southern California. The lower end of the food
web of these highly productive ecosystems has been studied extensively, yet little is known about the effects of top-
level predators and macroherbivores. We assessed whether fish assemblages and eelgrass habitat metrics differed
amongst 4 sites on the western, leeward side of Santa Catalina Island. There were significant differences in the
densities of the two numerically dominant carnivores, juvenile Paralabrax clathratus (kelp bass) and Haliochoeres
semicinctus (rock wrasse), although total densities of all fish species combined did not differ among sites. Eelgrass
shoot density and mean blade length, also differed among sites, however these differences did not correlate with
differences in densities of kelp bass or rock wrasse. From a conservation standpoint, this result is reassuring
because sites with less complex habitat (shorter and sparser eelgrass) were still able to support relatively high fish
densities. Understanding whether these predators exert top-down trophic regulation or influence eelgrass is an
essential next step, which could help marine resource managers protect this threatened ecosystem.
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Davis, B.E. 1*, Jeffries, K.M. 1, Komoroske, L.M. 2, Todgham, A.E. %, Connon, R.E. !, Fangue, N.A. !

CRITICAL THERMAL LIMITS AND SENSITIVITY IN DEVELOPING THREATENED CALIFORNIA FISHES

1 - University of California Davis, 2 - University of California Davis NOAA Southwest Fisheries Science Center
Increases in water temperature due to climate change are of great concern for managers of the California Bay-
Delta Estuary. Already, several native fishes in the Bay-Delta system have been in decline; however, it remains
unclear how further temperature stress may contribute to these declines. The threatened longfin smelt (Spirinchus
thaleichthys) and critically endangered delta smelt (Hypomesus transpacificus) are of particular concern in
California. In efforts to forecast how increased temperatures may impact these fishes, we measured upper
temperature tolerance (CTMax) and whole-fish oxygen consumption rates (MO3) at 14°C and 20°C in both species
at 50-dph, a vulnerable developmental stage. Delta smelt had a higher CTMax (27.6°C) compared to longfin smelt
(24.8°C). MOz was greater in delta smelt exposed to 20°C compared to 14°C, reflecting an increased energetic cost
at warmer temperatures. In contrast, longfin smelt MOz was similar at 20°C and 14°C, suggesting these fish may
have limited capacity to adjust their physiology to elevated temperatures and there may be a mismatch between
oxygen demand and supply at this early larval stage. Understanding the thermal limits and physiological responses
to increases in temperature can help identify the vulnerability of native, ecologically important California fishes to
projected increases in water temperature.

Donnellan, M.M. , tWhite, T.D. ?*, Bell L. 3, Hebert, K.P. !, Raimondi, P.T. 4, O'Connell, V. 3

MONITORING PINTO ABALONE IN SITKA SOUND, ALASKA

1 - Alaska Department of Fish and Game, 2 - University of California, Santa Cruz; Sitka Sound Science Center, 3 -
Sitka Sound Science Center, 4 - University of California, Santa Cruz

Pinto abalone (Haliotis kamtschatkana) stocks in Southeast Alaska have not apparently recovered since
designation as a Species of Concern by the National Marine Fisheries Service in 2004. Abalone were fished
commercially here from the 1960s until eventual closure in 1996 following prolonged declining catch. Changing
environmental conditions and increased predation pressure on pinto abalone from an expanding population of
Northern sea otters are referenced factors preventing recovery of the stock. True status and trajectory of the
southeast Alaska stock is unknown and the historical lack of population assessments was cited in the 2014
decision by the National Marine Fisheries Service to not list pinto abalone as Endangered under the Endangered
Species Act. In response, biologists from the Alaska Department of Fish and Game and the Sitka Sound Science
Center developed a pilot monitoring plan for pinto abalone in Sitka Sound, Alaska to inform fishery managers. In
2015, paired subtidal transects were permanently established at eight sites. Abalone counts, size, location, habitat,
and exposure were recorded on these transects during replicated dive surveys. To quantify future recruitment,
abalone recruitment modules were sited adjacent to surveys. We present our site selection methodology, survey
protocols, and initial findings from this first season of sampling.

Enciso,L*, Valley, J., Emlet, R., Rasmuson, L., Shanks, A.

IDENTIFICATION BY BARCODING OF CHITON EMBRYOS SPAWNED IN WINTER OFF THE COAST OREGON
Oregon Institute of Marine Biology

We have found recently spawned embryos of benthic invertebrates in the plankton following winter storms. To
determine if specific taxa spawn in association with storm conditions, plankton samples were collected in daily time
series during the winter months of 2014 and 2015. These samples were sorted; embryos were grouped into
morphological phenotypes and counted. Individuals of each phenotype were photographed, frozen, and used for
molecular barcoding with their 16S and COI mitochondrial genes. To inform the occurrence and abundance
analyses of the time series, sequences were used to evaluate the reliability of morphological groupings, and when
possible to identify embryos to species. Identification by barcoding is also contributing to the construction of an
embryological and larval identification guide. Primers were not successful with all samples. To date primers were
most successful with chiton embryos where we have found that some species can be identified from unique
egg/embryo size, color and hull shape. Molpadid embryos were not easily identified to species due to intraspecific
variation in size and color. Embryo size was the most reliable morphological character for distinguishing molpadid
chiton embryos in the Oregon plankton.

tEspinoza, C.V. ¥*, Ojeda, F.P. 2, Gilabert, H. !

EFFECT OF ENSO EVENTS ON THE ROCKY INTERTIDAL FISH ASSEMBLAGES OF CENTRAL CHILE

1 - Departamento de Ecosistemas y Medio Ambiente-Pontificia Universidad Catdlica de Chile, 2 - Departamento de
Ecologia, Pontificia Universidad Catdlica de Chile

The rocky intertidal zone presents a high spatial and temporal variability of environmental conditions. The rocky
intertidal zone of Chile harbors 23 fish species of which 13 are the most abundant species (carnivorous,
omnivorous and herbivorous). According to niche theory we expect that species that have greater dietary similarity
should present a similar population dynamics, and less similarity with those who have greater dietary difference.
These changes in the population dynamics would be associated with food availability. However, we know that an
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important factor the population dynamics of coastal fish is the phenomenon of El Nifio (ENSO), which affect the
food availability and temperature. Here, we analyze on a long-term basis (from January 1997 to December 2011)
the relationship between the densities of these fish species during ENSO events.

tEspiritu, E. ¥*, Haupt, A.?

THE CORRELATION OF ANTHROPOGENIC FACTORS: LAND-BASED POLLUTION AND FISHING, WITH KELP
FORESTS ALONG THE COAST OF CALIFORNIA

1 - University of Guam, 2 - California State University of Monterey Bay

The study of how anthropogenic factors impact natural environments is important for better conservation efforts. In
the ocean, kelp forests play an important role in the overall balance of the system by providing habitat for various
marine organisms and acting as a wave buffer for coastal zones. This study looked at the impact of anthropogenic
factors: land-based pollution and fishing, on kelp biomass along the coast of California. Extraction and analysis
were done in the program R. The impact data were extracted from a previous study that mapped impact levels for
various anthropogenic factors on marine ecosystems. The kelp biomass data were collected from satellite images
that reveal kelp canopy cover from 2004-2010. This study provided primary insight on the correlation between land-
based pollution and fishing with kelp forests. Linear regression analysis revealed that both fishing and pollution had
a significant negative correlation with kelp biomass. In addition to these correlations, this study identified specific
areas under the most threat from these anthropogenic factors along the coast of California, which will provide
insight for better conservation policies. Moreover, this study sets as a basis for further analysis of how other
anthropogenic factors affect kelp forests.

tEstrada, A.C.*, Steele, M.A.

DENSITY, SIZE STRUCTURE, & HABITAT ASSOCIATIONS OF GREEN ABALONE AT SANTA CATALINA
ISLAND: IMPLICATIONS FOR POPULATION ASSESSMENT

California State University, Northridge

Data on green abalone densities and size distributions are limited, making it difficult to assess whether this species
is recovering from overfishing after a moratorium was put in place in 1997. Being able to predict green abalone
distribution by habitat type would help focus sampling effort, allowing more cost-effective sampling of their
populations. Green abalone density and habitat characteristics were quantified along transects at two sites at Santa
Catalina Island to determine which habitat characteristics predict abalone density. Sizes (but not densities or
habitat) of green abalone were also quantified at an additional 6 sites. Green abalone density increased with
incline, relief, and percent bench rock. It declined with medium-sized boulders cover; and it was unrelated to depth
(within the range 2-4 m) or density of E. arborea. The size distribution of abalone at Catalina was similar to that in a
marine protected area at Isla Natividad, BCS, Mexico, but it differed from that in a nearby fished area, suggesting
that Catalina populations have recovered from fishing. Focusing future sampling efforts on appropriate habitats will
allow for a more cost-effective assessment of green abalone populations in southern California, allowing us to
gauge how widespread the recovery from overfishing as been.

tFields, S.F. '*, Henkel, S.K. , Roegner, G.C. ?

KEEPING AN EYE ON THE SEAFLOOR: MONITORING DUNGENESS CRAB WITH VIDEO TOOLS AT
DREDGED MATERIAL DISPOSAL SITES

1 - Oregon State University, 2 - NOAA Fisheries

Three million cubic meters of sediment are annually dredged from the mouth of the Columbia River and disposed at
designated ocean sites both near and offshore. These sites are composed of flat, soft-bottom habitat populated by
demersal fish and benthic invertebrates, including Dungeness crab (Metacarcinus magister). Despite years of site
monitoring, concerns remain about the resilience of the Dungeness to dredged material disposal as no direct
observations of behavioral response to dumping have been made. This research addresses these concerns with
video-based approaches to monitoring; specifically using benthic video sleds and baited video landers to monitor
the distribution and behavior of Dungeness. Historically benthic monitoring used trawling and crab pots, but video
tools may be effective alternatives that provide direct visual observations. The goals of this research are twofold: to
determine if dredged material disposal affects Dungeness distributions and behavior at disposal sites, and to
evaluate the effectiveness of video surveys to gain understanding of Dungeness responses. Video sled footage has
revealed unique species associations which would not be discernable from a trawl net haul. Baited landers have
provided a "crab's-eye" view of a disposal event, documenting Dungeness being engulfed in the sediment plume
and allowing for before/after abundance comparisons.

Filbee-Dexter, K. ¥, Pittman, J. 2, Alexander S. 2, Bass, M. 3, Burke, M. 4, Haig, H. 5, Symons, C. ©
CONCEPTUALIZING SURPRISE IN SOCIO-ECOLOGICAL SYSTEMS

1 - Dalhousie University, 2 - University of Waterloo, 3 - University of British Columbia, 4 - McGill University, 5 -
University of Regina, 6 - University of California
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Ecological surprises are situations where social-ecological system behaviour is qualitatively different from what
humans anticipate (e.g. severe drought, fisheries collapse). Surprise occurs when management results in
unexpected changes, or when humans incorrectly predict natural system behaviour. Research on unanticipated
ecosystem behaviour has increased 2-fold in the last decade, and how humans understand and adapt to these
changes are emerging as critical questions. Researchers in social and natural sciences often employ narrow, or
divergent definitions and perspectives in their application of the concept of ecological surprise (e.g. surprise and
regime shift being used synonymously). We summarized research across diverse disciplines and created a unified
conceptual framework that enhances our ability to understand, adapt to, and account for ecological surprise. We
divided surprise into key stages: the underlying driving forces, the antecedents (proximal causes), crisis, and
aftermath, and developed a typology of surprise that includes abrupt shifts, gradual change, altered variability, or
lack of recovery following a change. We submit that surprise occurs when social systems fail to react to, adapt, or
account for change in ecological systems, the costs of which extend beyond the loss of ecosystem services to also
include erosion of trust and support of science or management.

tFinley, N.L. ¥*, Lahner, L.L. 2, Tolimieri, N. 3

IS OCEAN ACIDIFICATION MELTING SEA STARS? THE EFFECT OF LOWERED pH AND WASTING DISEASE
ON THE HEALTH OF FOUR PUGET SOUND SPECIES

1 - Whitman College Department of Biology, 2 - Seattle Aquarium, 3 - Northwest Fisheries Science Center, National
Oceanic and Atmospheric Administration

Sea Star Wasting Disease (SSWD), the largest marine epidemic ever recorded, has killed millions of sea stars
since June 2013. No causative agent has been conclusively determined, although sea star-associated densovirus,
water temperature, and toxic algal blooms have been proposed as contributing factors. The focus of this study was
to evaluate the effects of ocean acidification (OA) on the progression of SSWD in four native Puget Sound sea
stars (Pisaster ochraceus, Evasterias troschelii, Dermasterias imbricata, and Henricia leviuscula). Thirty-five
individuals were randomly assigned to a control tank with ambient pH of Elliot Bay (n = 16, pH = 7.80 to 8.00) and a
treatment tank with lowered pH predicted for the year 2100 (n = 19, pH = 7.40 to 7.60) (Caldeira and Wickett 2005).
Sea star health was monitored daily using a qualitative six-point scale (0 = healthy, 5 = limb autonomization or
death). Coelomic fluid analysis and computed tomography (CT) imaging were used to quantify the effects of
lowered water pH on physiology and ossicle density. P. ochraceus in OA conditions showed signs of accelerated
wasting in preliminary stages of the trial, suggesting that stress from ocean acidification may be involved in causing
or amplifying SSWD.

Fletcher, N.C. ¥*, Raimondi, P.T. %, Blanchette, C.A. 2, George, M.K. !

AN OVERVIEW OF ROCKY INTERTIDAL MONITORING FOR THE SOUTH COAST MPA BASELINE PROGRAM
1 - University of California, Santa Cruz, 2 - University of California, Santa Barbara

The Marine Life Protection Act mandates the establishment of a network of Marine Protected Areas (MPAS) along
the California coast. The South Coast Study Region (SCSR) was established in 2012 and encompasses 50 MPAs
from Point Conception to the California Mexico border. The rocky intertidal is one of the most sensitive and heavily
impacted ecosystems in the SCSR. The collection of baseline data is an important part of evaluating the
effectiveness of MPAs and informing adaptive management. Baseline data collection for the rocky intertidal was
completed by the Intertidal Baseline Project in collaboration with two existing large-scale monitoring groups, PISCO
(Partnership for Interdisciplinary Study of Coastal Oceans) and MARINe (Multi-agency Rocky Intertidal Network).
The key objectives of this project were to: (1) produce a baseline characterization of rocky intertidal ecosystems, (2)
provide a comparison between the rocky intertidal ecosystems in MPAs and reference areas, (3) identify potential
indicators of the state of the rocky intertidal ecosystem, (4) assess initial changes of size and abundance of
targeted species across newly created MPAs, existing MPAs, and reference areas. To address these objectives 39
SCSR sites were surveyed from 2012-2014 using existing MARINe and PISCO biodiversity and targeted species
sampling protocols.

tFoster, R.A. ¥*, Pien, C.L. 2

OBSERVATIONS ON THE ECTOPARASITES OF LEOPARD SHARKS (TRIAKIS SEMIFASCIATA) IN ELKHORN
SLOUGH

1 - California State University Monterey Bay, 2 - Pacific Shark Research Center, Moss Landing Marine Laboratories
There have been several studies on ectoparasites of sharks along the Pacific Coast, yet there are limited data that
focus on inland shark populations. To determine how these shark populations are affected by parasites,
observations on the external parasites of Leopard Sharks (Triakis semifasciata) were conducted over a 5 month
period in Elkhorn Slough, an estuary located on the Central Coast of California. Leopard Sharks are apex predators
in this and other estuaries, and identifying potential factors affecting their population is critical to their protection.
The sharks were captured using 5 and 7 inch mesh gillnets as well as 200-foot longlines baited with squid. Each
specimen was measured, sexed, and examined for parasites before being tagged and released. An analysis of 71
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Leopard Sharks in Elkhorn Slough revealed two species of parasites, Pandarus bicolor and Achtheinus oblongus.
Further analysis of the data revealed several factors influencing the behavior of these parasites, which expands our
understanding of host-parasite relationships. The data show that both sex and size of the host shark influence the
abundance, species, and attachment site preference of the parasites infecting them.

tFournier, T.M. *, Talley, D.M. %, Yin, Z. %, Sinicrope Talley, T. 2

LONG-TERM CHANGES IN A SPATIALLY SUBSIDIZED ECOSYSTEM IN THE ARCHIPELAGO OF BAHIA DE
LOS ANGELES, MEXICO

1 - University of San Diego, 2 - University of California, San Diego, Scripps Institution of Oceanography

The ocean-land interface forms an important ecosystem, the coastal ecotone, which occupies 8% of the earth's
surface along an estimated 594,000 km of coastline. Large fluxes of resources (spatial subsidies) link habitats
across this ecotone with dramatic consequences for recipient systems. The archipelago of Bahia de los Angeles is
an example of an extremely low-productivity terrestrial habitat, receiving on average only 59 mm of rainfall yearly.
These islands are surrounded by a highly productive marine system, where spatial subsidies from the ocean can
account for as much as 22 times in-situ terrestrial production. Understanding the mechanisms and extent of
ecosystem connectivity is critical for predicting future change of coastal systems in Baja California and worldwide.
Pitfall traps and vegetation transects were used to create an extensive dataset of flora and fauna spanning 26
years on all 17 islands. Analysis of the past ten years has shown that terrestrial communities on this archipelago
are responding at a variety of temporal scales to rainfall events, due to the interaction between precipitation and
spatial subsidies. This research will enhance international scientific partnership through a network of public and
private collaboration in Baja California, with data going directly to land managers of this archipelago.

Fredle, M.T.*, Puccinelli, R., Serpa, P.

VIOLATIONS FOR THE NORTH CENTRAL COAST MARINE PROTECTED AREAS 2010-2014

California Department of Fish and Wildlife

In 1999, the Marine Life Protection Act (MLPA) was passed in California. It required the State to reevaluate and
redesign its existing system of marine protected areas (MPAS) into a cohesive statewide network. In 2010, the
North Central Coast (NCC) was the second region to be implemented and extends from Alder Creek near Point
Arena south to Pigeon Point, including the state waters surrounding Farallon Islands. For the five-year anniversary
of NCC MPAs, the California Department of Fish and Wildlife (CDFW) and a number of organizations plan to report
the region's baseline status, including cited MPA violations from CDFW Enforcement Officers. NCC marine-related
citations administered from January 2010 to December 2014 were sorted, and catalogued by coastal counties from
Mendocino to San Mateo. Over six thousand citations were sorted, resulting in more than 2,600 marine-related
violations. Violations located in an MPA, were recorded with MPA name and designation. Approximately 215 (6%)
were associated with 14 of the 25 MPAs on the NCC. Most violations were in state marine reserves, and 2014 had
the highest number of violations. These results can directly affect the success of MPAs, inform management, and
increase the effectiveness of MPA compliance at high frequency sites.

Frimodig, A.J.*, Pope, E.M., Wertz, S.P., Lui, A.B.

MANAGING CALIFORNIA'S MARINE PROTECTED AREA NETWORK

California Department of Fish and Wildlife, Marine Region

The Marine Life Protection Act (MLPA), passed by the California Legislature in 1999, required the redesign of
California's existing system of marine protected areas (MPAS) to increase its effectiveness at protecting the state's
marine life and habitats, ecosystems, and natural heritage. Following a science-based and stakeholder driven MPA
design and siting process from 2004-2012, California is now home to the largest MPA network in the contiguous
United States. California's redesigned MPA network consists of 119 MPAs, 5 marine managed areas, and 15
special closures encompassing approximately 852 square miles (about 16% of state waters). The primary
management of the MPA network is assigned to the California Department of Fish and Wildlife (CDFW) by the
MLPA and the Marine Managed Areas Improvement Act. CDFW manages California’s MPAs through monitoring,
research, and evaluation; enforcement; and outreach and education to increase public awareness and
understanding of MPA regulations. CDFW recognizes the critical importance of continuing to support a
collaborative partnership-based approach to MPA management.

Fuller, A.R. *, McChesney, G.J. ?, Golightly, R.T.?

HUMAN DISTURBANCE TO COMMON MURRES (URIA AALGE) AT A CENTRAL CALIFORNIA BREEDING
COLONY

1 - Humboldt State University Department of Wildlife, 2 - U.S. Fish and Wildlife Service

Devil's Slide Rock (DSR), hosts a Common Murre (Uria aalge) colony which is close to San Francisco Bay and the
Half Moon Bay airport. This colony has many challenges because of its proximity to potential disturbance sources.
Historically, low-flying aircraft have posed a major threat to nesting seabirds on DSR. To assess contributing
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variables such as timing and aircraft attributes, we constructed and evaluated several multinomial log-linear models
that included data from 2008 to 2014. Our top model included seven variables: year, timing, start time, aircraft type,
aircraft category, altitude and distance; as well as the interactions between aircraft type and aircraft category, and
between altitude and distance. The relative risk of disturbance varied from year to year, with 2010, 2011, 2013 and
2014 exhibiting a greater risk of disturbance than 2008. Disturbance response was more likely during the pre-egg
lay period and post-chick hatch period than during incubation. Helicopters were more likely to cause disturbance
than fixed-wing aircraft. Displacement/flushing was more likely to occur at low altitudes and close distances. Our
results support implementation of overflight regulations above DSR, similar to those in other coastal areas.

Goodwin, V.M.*, Whitcraft, C., Brown, M.

HABITAT SELECTION BY INVASIVE ISOPOD SPHAEROMA QUOYANUM

Wetlands Ecology Lab, California State University, Long Beach, CA 90840

Invasive species have demonstrated the ability to cause diverse types of damage in a wide variety of ecosystems.
The invasion of California coastal wetlands by Sphaeroma quoyanum (Australasian isopod) is one example of the
physical damage that an invasive species can cause in an already threatened and sensitive habitat. This study will
examine burrowing behavior of this invasive isopod in a simulated tidal environment in order to understand its
preferred habitat among different slopes found in field settings. Understanding the burrowing preferences of S.
guoyanum will allow us to anticipate possible future invasion sites, and future studies will focus on mechanisms of
dispersal for S. quoyanum among potential sites.

tGould, N.G.*, Gunanto, T., Martinez, J., Wright, W.G.

FIELD EXPERIMENTS DEMONSTRATE THAT HEAT SPELLS CAN REDUCE TERRITORY DEFENSE IN THE
OWL LIMPET, LOTTIA GIGANTEA

Chapman University

The intertidal zone may provide insights into how global climate change will impact natural ecosystems because its
inhabitants are so vulnerable to heat stress during daytime low tides. The territorial limpet, Lottia gigantea,
significantly changes the mid to high intertidal landscape by removing sessile organisms (barnacles, mussels,
coralline algae), removing or redistributing gastropod grazers (snails and limpets), and encouraging the growth of
micro-algae. We measured temperature and behavior to ask whether heat spells impede territorial behavior. During
daytime low tides we artificially heated tagged limpets (25-35°C, vs. 15-24°C in unheated control limpets) in a
shaded habitat and returned during the evening high-low tide to test for movement and territorialism. Only 25% of
experimentally heated limpets moved during subsequent evenings, while 70% of nearby unheated control limpets
moved during the same observation period (Fisher's exact test, P = 0.015). Correlations of territorial behavior and
the temperature of those territories showed limpets in warm microhabitats moved less and were less aggressive
than those in cool habitats. Together, these observations support the ideas that the territorial impact of L. gigantea
is compromised after intense heat spells, and non-lethal effects of heat spells may reduce their impact on the
intertidal community.

tGrady, K.O. ¥*, Greene, J. 1, Zacherl, D.C. 2, White, C. !

SIZE FREQUENCY VARIATION OF AN EMERGING FISHERIES SPECIES ACROSS ITS BIOGEOGRAPHICAL
RANGE

1 - California Polytechnic State University, San Luis Obispo, 2 - California State University, Fullerton

Kellet's whelk (Kelletia kelletii) is a large kelp forest gastropod and the basis for an emerging commercial fishery in
California. This fishery has increased dramatically in recent years, but there is little biological information available
to inform its management. There are currently no size limits and only seasonal restrictions for harvesting Kellet's
whelk, and an annual total allowable catch of 100,000 pounds (~300,000 whelks). To assess the size frequency of
Kellet's whelk populations to help inform management, we conducted fixed-width transect surveys at 28 subtidal
rocky reefs across the species’ range in California. Results indicate large spatial variation in size frequency,
specifically between mainland and island populations. Establishing size limits congruent with the natural size
frequency distributions we observed -- i.e., a larger size limit at the islands and a smaller size limit at the mainland
populations -- may generate more sustainable and productive economic and ecological outcomes.

Green, B.*

SURFING FOR DATA: USING SOCIAL MEDIA TO TRACK RANGE SHIFTS IN A NORTHEASTERN PACIFIC
NUDIBRANCH

California Academy of Sciences; San Francisco State University

The use of data provided by amateur observers has a long history in science. Today, with the ubiquity of cell
phones and digital cameras, observations by the public in the form of geotagged photographs posted to the Internet
are a rich and ever-growing source of data available to biologists. | demonstrate the use of photographs from
several social media websites to track the distribution of two color morphs of the aeolid nudibranch Flabellina

121



trilineata on the west coast of North America. Older images found online are used to determine baseline geographic
distributions of the morphs, while newer images provide evidence for a shift in these distributions coinciding with
the current northeastern Pacific warm water event.

tHa, G.*, Williams, S.L.

COLOR-MATCHING IN AN EELGRASS MESOGRAZING CRUSTACEAN

Bodega Marine Laboratory, University of California Davis

Camouflage is well-understood to be an anti-predator defense, however much of this understanding is based upon
anecdotal and descriptive evidence. Eelgrass (Zostera marina) is an ideal system to test questions about
camouflage, given the homogeneity of eelgrass habitats and the apparent color-matching of many species living
within them. Among these species, the amphipod Ampithoe lacertosa is an abundant mesograzing crustacean
found in Bodega Harbor, CA. Known for its bright green coloration, A. lacertosa is a common prey for fish
predators. | examined how variation in color-matching between an organism and its habitat affects prey survival by
conducting field experiments in the eelgrass beds of Bodega Harbor. | placed tethered amphipods in plots with
randomly assigned habitats (clear, green, red, and eelgrass) and collected data on presence, as proxy for
predation, after ~24 hours. | repeated this experiment four times over the summer of 2015. Contrary to
expectations, results indicate habitat color did not have a significant effect on amphipod survival. In addition,
predation pressure changed over time, with greater predation occurring in late summer than early summer.
Although predator-avoidance may still be an important function for amphipod coloration, this experiment suggests
other factors should also be considered.

tHengen, S.L.N.*, Hovel, K.A.

FEEDING HABITS AND TROPHIC PLACEMENT OF THE GASTROPOD ALIA CARINATA USING A FEEDING
CHOICE ASSAY AND STABLE ISOTOPE ANALYSIS

Coastal and Marine Institute, San Diego State University

Eelgrass (Zostera marina) is abundant in San Diego Bay (SDB) and is home to a wide variety of epifaunal
invertebrates and fishes. The gastropod Alia carinata comprises a substantial fraction of the epifaunal biomass in
SDB eelgrass. Though commonly thought to feed on epiphytic algae attached to eelgrass blades, A. carinata's
exact trophic role in eelgrass habitat is not well known. Due to recent observations of A. carinata exhibiting
scavenging behavior in SDB, | hypothesized that A. carinata is an omnivorous scavenger, feeding on the most
accessible option at the time and that their trophic placement is that of a primary consumer. To test these
hypotheses, | (i) ran a feeding choice assay comparing A. carinata relative consumption of microalgae, macroalgae,
and squid, and (ii) recorded which type of food A. carinata moved to in laboratory microcosms. | also conducted
stable isotope analyses on the stomach contents of A. carinata from the field and from my experiment. My assay
and observation results suggest that A. carinata is an omnivorous scavenger, showing interest in consuming both
detritus and living primary producers. My stable isotope analysis suggests that A. carinata is an omnivore and does
not directly consume epiphytic algae.

Hernandez, A.*, Morton, D.N.

DIVERSE PARASITES OF SENORITA WRASSE (OXYJULIS CALIFORNICA) IN SANTA BARBARA KELP
FORESTS

University of California, Santa Barbara

Parasites can play large ecological roles, but are unaccounted in most food webs. In giant kelp forests off of Santa
Barbara, CA the Sefiorita Wrasse (Oxyijulis californica) is abundant and central in the food web, making it a likely
host for trophically transmitted parasites. However, there are no published records of endo-parasites for this
species. Our objective was to survey the parasites of O. californica. Trained divers collected O. californica by spear
(N=18) at two kelp forests off Santa Barbara and we conducted a full parasitological assessment. Eighteen fish
were dissected and larval stages of 4 major endo-parasite groups were found. Juvenile nematodes (Nematoda)
had the highest frequency and were abundant in liver and stomach tissues. Larval tapeworms (Cestoda) were
common in intestinal mesenteries. Larval stages of digenetic flukes (Trematoda) were often encysted at the base of
the fins. A single adult fluke was found in the body cavity. Thorny-headed worm larvae (Acanthocephala) were
found in liver and stomach tissues. Based off the types of parasites found and published information on diet of the
fish, we created a list of likely predators and prey of O. californica, which may be used to inform construction of a
more accurate food web.

Hilgers, M.S.*, Singh, R., Bhaduri, R.N.

LARVAL HELMINTHS ASSOCIATED WITH THEIR INTERMEDIATE HOST, THE SAND CRAB EMERITA
ANALOGA

California State University Stanislaus

The sand crab, Emerita analoga, is one of the most abundant crustaceans found along the surf zone of beaches
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along the Pacific coast of North America. This crab serves as an intermediate host for a variety of parasites,
including the acanthocephalan worm Profilicollis altmani and the trematode Microphallus nicolli. When definitive
hosts such as marine birds and mammals consume infected crabs, these parasites complete their life cycle. In this
study we examined several epidemiology-related parameters of this host-parasite relationship; they included
parasite distribution and volume within the host, degree of coinfection and their relationship with host size and host
gender. Crabs were collected from Monterey Bay, California, measured (total length), dissected, and examined for
parasites. Acanthocephalan cystacanths and trematode metacercarial cysts were counted, measured, and their
volume calculated. Females harbored both parasites in significantly higher numbers than male crabs. Although
there was no evidence of intraspecific or interspecific competition among these helminth species, there was a
positive correlation between host size and mixed infections; i.e., larger crabs hosted both parasites. Our results
demonstrate that host size and gender are the primary factors governing prevalence and intensity of infection of
these two helminth species in this sand crab population.

tHinterman, K.D. ¥*, Tyburczy, J.A. 2, Craig, S.F. !, Kinziger, A.P. !

ESTABLISHING A BIODIVERSITY BASELINE FOR ROCKY INTERTIDAL FISH COMMUNITIES IN NORTHERN
CALIFORNIA

1 - Humboldt State University, 2 - Humboldt State University, California Sea Grant Extension

In December, 2012, a network of new marine protected areas (MPAs) was implemented in northern California,
covering 137 square miles of coastline with the goal of maintaining commercially important species and to preserve
biodiversity. The purpose of this study was to create a biodiversity baseline of rocky intertidal fish communities
within MPAs and in unprotected reference sites near each protected area. Diversity, total abundance, and size
structure were compared among seven sites from Fort Bragg to Crescent City during the summers and winters of
2014 and 2015. Fish were collected from three tide pools at each site, one in the high, mid, and low intertidal
zones. A total of 32 species were collected throughout sampling with the highest diversity and abundance coming
from unprotected sites. Many young-of-year recruits of recreationally and commercially important species were
collected, indicating the rocky intertidal zone may be an important nursery area for some species. Contrary to
previous studies, high numbers of rockfish, (Sebastes) recruits were not detected in intertidal areas. In addition to
geographical location, intertidal location and temporal data were examined to test hypotheses about the influence
of these variables on the fish assemblages found in a particular pool.

tHirsh, H.K.*, Torres, W.l., Shea, M.M., Mucciarone, D.A., Dunbar, R.B.

COUPLED BIOGEOCHEMICAL AND HYDRODYNAMIC MEASUREMENTS OVER A PALAUAN SEAGRASS
BED: CAN SEAGRASSES MITIGATE ACIDIFICATION STRESS?

Stanford University

Interest in seagrass beds as a tool to locally mitigate ocean acidification is growing rapidly. Much of the interest in
seagrasses is motivated by their root structure, which is able to sequester carbon over interannual and longer
timescales. Far less is known about their biogeochemistry on shorter diel timescales, yet we know that diel cycle
variation in CO2z chemistry on coral reefs can be quite substantial. Understanding short-term seagrass
biogeochemistry is critical to evaluating if, and how, seagrasses may eventually be utilized to mitigate OA on coral
reefs. We present the results of a high-resolution, 24-hour control volume experiment conducted in the Republic of
Palau covering a 50m x 100m seagrass bed. Our interdisciplinary dataset includes diel cycles of hydrodynamic
(current profiles and turbulence), biogeochemical (pH, pCO2, TA, DIC, and Oz, and environmental (temperature
and salinity) parameters. We use these coupled hydrodynamic-biogeochemical measurements to estimate
ecosystem metabolism and better quantify the capacity of seagrass to mitigate local acidification through the
photosynthetic uptake of CO2. Combining our field observations with box model predictions allows us to gain better
insight into the mechanisms that control seagrass metabolism and their ability to buffer CO2 for downstream corals.

Hofmann, G.E.*, Hoshijima, U., Bachhuber, S.

THE VALUE OF LONG TERM OCEANOGRAPHIC DATA SETS FOR GLOBAL CHANGE ECOLOGY

University of California, Santa Barbara

Multi-year, long-term oceanographic data sets from the Santa Barbara Channel indicate that organisms Multi-year,
long-term oceanographic data sets from the Santa Barbara Channel indicate that organisms within the kelp forest
ecosystem experience wide fluctuations in oceanographic conditions associated with seasonal upwelling and other
biological drivers such as photosynthesis by beds of macrophytes. Understanding the potential impacts of shifting
oceanographic conditions on the biology of calcifying organisms, especially during vulnerable larval life history
stages, provides valuable insight into how ocean acidification and global climate change will impact economically
and ecologically valuable organisms within the California Current Large Marine Ecosystem. Current research in the
Hofmann laboratory is focused on examining the impacts of ocean acidification, temperature shifts, and changes in
oxygen content on calcifying organisms in fish and marine invertebrates of the kelp forest ecosystem. In this poster,
we highlight our pH sensor network and the relationship between hypoxia and pH. We also present data on studies
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of transgenerational effects in sea urchins from the Santa Barbara Channel. These studies are only in their
beginning, but represent an important direction of study of the interacting forces related to ocean change, that of
simultaneously changing multiple abiotic factors.

tHorn, D.A.*, van Heerden, V.N., Anderson, S.S., Wormald Steele, C.L.

PERVASIVE PLASTICS: A NEW CHALLENGE FOR CRABS AND OUR SANDY BEACH ECOSYSTEM

ESRM, California State University Channel Islands

Sandy beaches cover ~ 75% of the worlds shorelines, 60-90% of the shorelines of Southern California counties and
are fundamental to most coastal economies and cultures. The sand crab (Emerita analoga) is found intertidally
upon almost every Californian sandy beach, and so an excellent potential sentinel of ecosystem change across
shorelines in a wide geographic area. Given the rise of plastic pollution across our seas and coasts over recent
decades, there is a high likelihood plastics are entering marine food webs and impacting coastal ecosystem. We
have recently demonstrated microplastics (particles or fibers<6mm) are now common across our beach sands and
experimentally demonstrated E. analoga ingest microplastics under controlled laboratory condition. Most
disturbingly, we have now confirmed background levels of microplastics within the bodies of adult E. analoga from
beaches across southern California. The ubiquity of this contamination makes ascertaining the effects upon sand
crabs and their associated food webs difficult as there appears to be no areas free from plastic exposure and
contamination.

Hull, W.W. 1, Mcintire, L.C. ¥*, MacRae, K.E. !, Mobley, S.M. %, Nutt, L.M. %, Allen, B.J. 2, Bourdeau, P.E. *

THE INFLUENCE OF UPWELLING-DRIVEN OCEAN ACIDIFICATION ON ORGANISMAL GROWTH AND
PERFORMANCE IN A SIMPLE INTERTIDAL FOOD CHAIN

1 - Humboldt State University, 2 - California State University at Long Beach

Predicted decreases in ocean pH due to increasing CO2 concentrations (ocean acidification) may negatively impact
organisms' abilities to effectively produce calcified structures; however, such impacts may be mediated by other
environmental factors (e.g., resource availability, predators). Calcifying organisms on northern California rocky
shores are exposed to large changes in pH, temperature, and resources via seasonal upwelling, which could
influence their allocation to growth and calcified structures. To begin to address this issue we examined variation in
growth and performance of calcifying organisms in a tri-trophic food chain (predatory crabs-whelks-mussels) across
nine sites that vary in their exposure to seasonal upwelling. Crab (Romaleon antennarium) body size and claw size
were similar among sites. However, whelks (Nucella ostrina) had thicker shells and decreased body mass and
mussels (Mytilus californianus) were larger and had thicker shells and higher attachment strength in areas of higher
upwelling: patterns consistent with exposure to increased crab predation (whelks and mussels) or more abundant
resources (mussels). These results indicate that despite expected negative impacts from episodic exposure to
lower pH, other environmental factors may have stronger effects than pH stress on organismal performance and
condition. Further research is needed to determine how these factors independently affect calcifying organisms.

Hunter, R. ¥*, Emm, J. %, Hintz, M. 2, Becker, B. 3, Hatch, M. !

SPATIAL AND TEMPORAL DISTRIBUTION OF OLYMPIA OYSTER, (OSTREA LURIDA) LARVAE AND
SETTLERS WITHIN FIDALGO BAY, WASHINGTON

1 - Salish Sea Research Center, NWIC, 2 - UW Tacoma/UW SAFS, 3 - UW Tacoma

Olympia oysters (Ostrea lurida) are a bed-forming oyster and the only oyster native on the west coast. A
combination of development and mismanagement has resulted in the extirpation of Olympia oysters in Fidalgo Bay,
Washington. In subsequent years, habitat enhancement and population augmentation projects have helped restore
this Olympia oyster population. Annual observations since then demonstrate an increase in the Olympia oyster
population. This project focuses on identifying the spatial the temporal distribution of larvae and newly settled
Olympia oysters in Fidalgo Bay. The hypotheses being tested are Olympia oysters are more likely to settle near
adult populations, and larval abundance will have no correlation to the water column or tidal flow. Recruitment was
monitored at eight locations around Fidalgo Bay from June to August 2015. To quantify Olympia oyster larvae,
weekly planktonic pump samples were collected. Settlement results indicate that Olympia oyster recruitment is
higher directly adjacent to the existing adult population. There was no significant difference in larval abundance
based water column or tidal flow. This research will provide a framework to monitor rebounding Olympia oyster
populations. Results may assist designing habitat restoration for networks of adult Olympia oysters.

Iporac, L.A.R.*, Skillman, J.

AN ASSESSMENT OF MACRO ALGAL AND EPIBIONT COMMUNITIES IN EELGRASS BEDS ACROSS
CALIFORNIA

California State University, San Bernardino

Eelgrass (Zostera marina) is a near-shore marine plant that is a major component of many marine and estuary
ecosystems. One of the major ecological functions of eelgrass is that it serves as habitat for near-shore marine
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fauna and flora. In some instances however, other dominant organisms such as macro algae could compete with
eelgrass for light and space availability. This study was to focus on differences or similarities in eelgrass bed
community structure and habitat quality between northern and southern California. Five different bays (Mission Bay,
Newport Bay, Morro Bay, Tomales Bay and Bodega Bay) were surveyed in a two-week consecutive surveying
campaign. For each bay, two sites were sampled using 0.25 m? photoquadrats. Analysis of the photo images
suggests that eelgrass beds in northern California have more algal species while eelgrass beds in southern
California have more sessile, fouling invertebrate species (such as bryozoans and hydroids). Although reasons for
southern California eelgrass communities having different species composition than northern California are
unknown and were unforeseen beforehand, this observation could be a novel finding that could lead to more
specific investigations.

Janousek, C. ', Thorne, K. ?, Buffington, K. , Takekawa, J. 3, Guntenspergen, G. ?, Dugger, B. *

TIDAL MARSH VULNERABILITY TO CLIMATE CHANGE IN THE SAN FRANCISCO BAY ESTUARY

1 - Oregon State University; U.S. Geological Survey, 2 - U.S. Geological Survey, 3 - U.S. Geological Survey;
Audubon, 4 - Oregon State University

Sea-level rise (SLR) is among the key climate change drivers that are expected to impact the structure and
functioning of tidal wetlands. To assess SLR impacts to tidal marshes in the San Francisco Bay estuary and Delta,
our team integrates experimental and modeling approaches with intensive baseline data collection including marsh
topography, local tidal datums, and vegetation composition. Our manipulative experiments include studies to test
inundation effects on marsh plant productivity and decomposition. Using a "marsh organ" experimental design at
Petaluma marsh during summer 2014, we found important differences in the growth responses of Spartina foliosa,
Sarcocornia pacifica and Bolboschoenus maritimus to variation in flooding. The species least tolerant of elevated
flooding, S. pacifica, is a dominant species throughout California marshes. Large differences in flooding had only a
relatively minor impact on organic matter decomposition rates. Our upcoming work will evaluate the effects of
inundation and salinity gradients on plant production and organic matter decomposition throughout the Bay-Delta
region. Insights from these studies will help improve predictive modeling of climate change impacts, and improve
our general understanding of tidal marsh structure and processes.

tJellison, C.*

TRAINING EFFECTS ON RESPONSE ACCURACY IN A CITIZEN-SCIENCE BASED INTERTIDAL
BIODIVERSITY MONITORING PROGRAM

Santa Catalina School

Participation in citizen science programs is growing rapidly. Increased participate of the electorate may have
several societal values. One of these is that more people involved in monitoring can sample over broader
geographic areas with increased temporal resolution than would otherwise be possible for researchers. However,
the quality of the data sets produced through these programs has been questioned. With the establishment of
Marine Protected Areas (MPASs) on the West Coast, Congress also declared that these areas would be monitored
through citizen science. One organization that monitors both inside and outside of the MPAs is LIMPETS (Long-
term Monitoring Program and Experiential Training for Students). In order to test aspects of the quality of the
LIMPETS data set, | compared data generated by students with different levels of training and experience to counts
generated by professionals in the marine research community using the established protocol on photographed
guadrates. Initial analysis indicates that for many species, training regimes rapidly improve students’ ability to
identify and count key species, but specific species remain difficult to identify.

tJenkins, M.F. ¥*, Fujii, J.A. 2, Tinker, M.T. 3, Staedler, M.M. 2, Espinosa, S.M. #

ANALYSIS OF SEA OTTER PREY PROFITABILITY AND SIZE DISTRIBUTION IN ELKHORN SLOUGH

1 - Cal Poly State University, and Monterey Bay Aquarium, 2 - Monterey Bay Aquarium, 3 - University of California,
Santa Cruz and U.S. Geological Survey, 4 - University of California, Santa Cruz

The southern sea otter (Enhydra lutris) recolonized Elkhorn Slough in 1984 with a population of approximately 23
otters inhabiting areas west of the CA highway-1 bridge. The current population of 126 individuals expanded
several miles up slough over three decades. Research on rocky substrate habitats show that size and abundance
of preferred prey species is greatly reduced over time by sea otter predation, but very few studies have examined
soft sediment communities, like Elkhorn Slough. To determine if prey profitability and prey species size varied
spatially in response to temporal changes in foraging pressure, we divided the slough into eight areas and collected
foraging data in each area for nine months. We calculated the average size for each prey species per foraging
bout, and used this to estimate the mean rate of energy gain for each area. Our preliminary results show that prey
profitability and mean clam size were significantly less near the mouth of the slough where otters have inhabited
the longest. This suggests that continued sea otter foraging pressure may reduce size of preferred prey species in
soft sediment communities, and therefore decrease prey profitability by forcing otters to switch to prey species with
less caloric value.
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Jones, A.J., Orr, K.P.*, Bourdeau, P.E.

BODY SIZE AND MORPHOLOGY OF THE KEYSTONE PREDATOR PISASTER OCHRACEUS ACROSS AN
UPWELLING GRADIENT IN THE EASTERN PACIFIC

Humboldt State University

Ocean Acidification (OA) is a major threat to marine ecosystems, particularly calcifying organisms. Laboratory
studies of pH stress suggest largely negative effects for calcifiers, but effects can be species-specific and mediated
by other environmental factors. Understanding how pH affects organisms under natural conditions will be critical for
understanding future impacts of OA. One way to assess how future impacts of OA in nature is by studying
ecologically-important organisms in environments that naturally vary in pH, such as coastal upwelling systems that
expose nearshore organisms to low-pH conditions. Here, we examined size and morphology of the keystone
predator Pisaster ochraceus at 9 intertidal sites in northern California that vary in exposure to upwelling during the
2015 summer. Preliminary results indicate local and regional-scale variation in P. ochraceus size and morphology,
with stars from upwelling sites having smaller bodies, narrower arms, and higher ossicle density than stars from low
upwelling sites; findings inconsistent with previous laboratory studies that found increased growth but decreased
calcification in P. ochraceus exposed to low pH. Because upwelling also influences productivity and temperature,
complex effects of multiple factors are likely shaping star responses to low pH in the field; future studies will focus
on disentangling these factors.

Joseph, J.*, Hovel, K.A.

THE EFFECTS OF PREDATOR CUES AND EELGRASS STRUCTURAL COMPEXITY ON GRASS SHRIMP
EPIPHYTE CONSUMPTION.

Coastal and Marine Institute, San Diego State University

Seagrass occurs in shallow waters around the world where it forms a critical habitat for many species and provides
many important ecosystem services. Proper seagrass ecosystem functioning relies on an important relationship
between seagrasses and small herbivores that feed on epiphytic algae that compete with seagrass for light and
nutrients. Therefore, this ecosystem is strongly influenced by top down effects and biodiversity of the epifaunal
community that inhabits seagrass habitat. Though many studies have focused on the direct consumption of
herbivorous epifauna by predators, non-consumptive effects of predators (e.g. predator cues) may alter epifaunal
feeding rates on algae. | hypothesized that the non-consumptive effects of fish predators on epifaunal grazing are
mediated by seagrass structural complexity. | measured grazing rates of grass shrimp (Hippolyte californiensis) on
epiphytic algae in a factorial lab experiment that varied the presence of predator cues (chemical cues from juvenile
giant kelpfish Heterostichus rostratus: present or absent),and eelgrass Zostera marina structural complexity (low or
high). I quantified loss of epiphyte biomass from eelgrass blades by measuring chlorophyll-a from scraped eelgrass
blades. | found that grass shrimp consumption of epiphytic algae increased with seagrass structural complexity, but
was not influenced by predator cues.

tKardish, M.R.*, Stachowicz, J.J.

LOCAL ADAPTATION IN A MARINE FOUNDATION SPECIES, ZOSTERA MARINA, AND IMPLICATIONS FOR
THE MICROBIAL COMMUNITY

University of California, Davis

Eelgrass (Zostera marina) is an important foundation species that provides food and habitat for a diversity of
animals, acts in sediment stabilization, and contributes to nutrient cycling. Understanding variation within a regional
scale can provide information regarding success of transplants, natural spread or decline of beds, microscale site
variation, and use of ecosystem services. We performed a reciprocal transplant of 768 plants from 4 sites within the
Bodega Bay harbor (Bodega Bay, CA). Plants were monitored throughout summer 2015 and productivity
measurements were taken at 3 time points. Additional samples were taken at these times to capture the microbial
communities on leaves and roots of these transplants. Future work will emphasize the differences in the microbial
communities in these populations identifying players from different communities important in different source
populations and transplant locations, as well as members that are correlated with successful transplants.

Krumhansl, K.A. 1, Bergman, J.N. ?*, Salomon, A.K. !

IMPACTS OF GIANT KELP CANOPY HARVEST ON TEMPERATE REEF FISH

1 - Simon Fraser University and Hakai Institute, 2 - University of South Florida

Giant kelp (Macrocystis pyrifera) forests are recognized as highly diverse temperate ecosystems that provide vital
biogenic habitat for a variety of commercially and culturally valuable fish (e.g. rockfish, greenling). Consequently,
harvest of giant kelp canopies has the potential to negatively impact fish that utilize kelp forests as feeding and
nursery grounds. To examine effects of harvest intensity on fish inhabiting M. pyrifera forests, we experimentally
reduced floating canopies by 0, 15, 30, 45, 60, 70, 90, and 100% in 30 by 30 m? plots in northern British Columbia,
Canada. We measured the abundances of fish near the benthos and in the canopy immediately prior to harvest,
and then 24 hours, 3 weeks, and 10 weeks post-harvest. Immediately post and 3 weeks after harvest, we found the
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highest abundances of fish at intermediate harvest intensities (20-60%). At 10 weeks post-harvest, however, the
abundance of fish increased linearly with harvest intensity, with the highest recorded abundances of juvenile and
adult rockfish at 70-90% canopy removal. We also observed the highest increases in the density of understory
kelps at these harvest intensities, suggesting that increased light penetration to the substrate following canopy
removal may have enhanced fish habitat near the benthos.

tLager, C.V. ¥*, Hagedorn, M. 2, Jokiel, P.L. !, Rodgers, K.S. !

IMPACTS OF NEARSHORE STRESSORS ON FERTILIZATION SUCCESS IN THE STONY CORAL,
MONTIPORA CAPITATA

1 - Hawal'i Institute of Marine Biology, 2 - Hawai'i Institute of Marine Biology Smithsonian Conservation Biology
Institute

Coral reefs are threatened by a variety of anthropogenic and natural impacts. In Hawali'i, runoff, and thermal stress
are some of the main physical stressors on coral reef communities. Successful reproduction and recruitment is
important in promoting reef resilience and recovery. While the impacts of sediment, salinity, and temperature on
adult corals have been extensively studied, their effects on fertilization of Hawaiian corals remain poorly
understood. In this study, we tested the hypotheses that fertilization would be negatively affected by high sediment
concentrations, low salinity, and high temperature at the Hawai'i Institute of Marine Biology in Kane'ohe Bay. In
June and July, we collected sperm and egg bundles from the dominant Hawaiian coral, Montipora capitata, and
determined fertilization success in various treatments. Fertilization success varied among treatments. Both the low
salinity and high temperature treatments significantly decreased fertilization success; however, fertilization did not
differ among the sediment treatments. This study suggests that fertilization of Montipora capitata is successful
under high sediment concentrations but extreme temperature and salinity negatively affect fertilization. Kane'ohe
Bay is a highly sedimented environment and further studies are needed to ascertain whether adult colony
adaptation to sediment is influencing fertilization resilience to suspended sediment.

Lauermann, A.R. *, Prall, M.W. 2, Rosen, D.D. !

OBSERVATIONS FROM CALIFORNIA'S DEEP SUBTIDAL ECOSYSTEMS USING REMOTELY OPERATED
VEHICLES

1 - Marine Applied Research & Exploration, 2 - California Department of Fish and Wildlife

Over the last 16 years, visual data has been collected throughout California's coastal waters using remotely
operated vehicles, providing a baseline from which change can be observed. Over 30 individual surveys have been
completed both inside and outside of marine protected areas to depths exceeding 650 meters through partnerships
and collaborations between state and federal agencies, non-governmental organizations and academic institutions.
These groups used comparable data collection equipment and protocols to capture more than 1,400 km of video
transects statewide. Collectively, these datasets represent an unprecedented visual archive of California's deep
subtidal habitats. At some locations, recent resampling of historic survey sites has provided a new look at a quickly
changing marine environment. Changes in both fish and invertebrate composition have been observed, some
occurring over relatively short time periods. Ongoing analysis of these combined datasets will expand our
understanding of how these complex marine ecosystems respond to anthropogenic and environmental changes.

tLedbetter, J.F.*, Hovel, K.A.

THE EFFECT OF BRYOZOAN STRUCTURE ON FISH FORAGING BEHAVIOR IN EELGRASS HABITAT
Coastal and Marine Institute, San Diego State University

Seagrass beds provide important habitat structure for juvenile fish and can have a significant impact on the
predator-prey relationships of the organisms that utilize these beds. Seagrass structural complexity has been
previously quantified using metrics like shoot density, biomass, or surface area. However, seagrass beds are not
typically monospecific habitats and the presence of epibionts can fundamentally change structural complexity. In
southern California eelgrass (Zostera marina), the most prevalent epibionts that have been observed to increase
structural complexity are the bryozoans Thalamoporella californica and Zoobotryon verticillatum. | examined
whether there is a threshold level of structure-changing epibionts that corresponds to a change in the foraging
behavior of a common eelgrass predator, the giant kelpfish Heterostichus rostratus. Giant kelpfish foraging
behavior, including the number of prey detections and successful attacks, and prey escapes were observed in the
lab under different levels of T. californica and Z. verticillatum structure. | hypothesized that low densities of
epibionts would have little to no effect on fish movement and high densities would impede fish movement and
foraging behavior.

tLi, D.H.*, Gilly, W.F.

JET-PROPELLED ESCAPE BEHAVIOR IN DOSIDICUS GIGAS (HUMBOLDT SQUID)

Hopkins Marine Station of Stanford University

Among the fastest of marine invertebrates, squids can achieve a wide range of swimming speeds and maneuvers,
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including the powerful jet-propelled escape response. Underlying these movements are two parallel motor-nerve
pathways, the giant and non-giant axon systems. Although neural mechanisms involved in control of jetting have
been studied in coastal (loliginid) squids, their larger oceanic (ommastrephid) counterparts have received no
attention. We recorded stellar nerve activity and pressure within the mantle cavity during escape jets in restrained
Dosidicus gigas (Humboldt squid), an ommastrephid species of the eastern Pacific. Electrical stimulation of the
neck organ elicited short-latency jets initiated by either coordinated giant and non-giant activity or by the non-giant
system alone. Mechanical stimuli produced more variable and delayed jetting mediated by the non-giant system.
Jets produced solely by non-giant axons could be as strong or even stronger than those produced by concerted
activity of both systems. Strobe flash stimuli traditionally used to elicit escape responses in loliginid squids were
completely ineffective. This study offers the first data on neural mechanisms controlling escape responses in an
oceanic squid species and provides the basis for future comparative work between loliginids and ommastrephids.

Li, T.C %, Hamilton, S.L. >

VARIATION IN JUVENILE LINGCOD DIETS ALONG THE PACIFIC COAST OF THE UNITED STATES

1 - California State University, Monterey Bay, 2 - Moss Landing Marine Laboratories

Lingcod are large demersal predators found along Pacific coast of North America. After a brief pelagic larval stage,
juvenile lingcod initially settle on sandy bottoms and eelgrass beds before moving to hard-bottom habitats. As they
are a non-migratory species, each life stage presents a different set of trophic interactions based on local prey
populations. This study examined the stomach contents of juvenile lingcod found along soft-bottom habitats to
identify how early life stage diets vary between northern and southern stocks along the US coastline. Stomach
contents of juvenile lingcod, collected in the summer of 2015 by NOAA survey trawls, were extracted and identified
to the lowest taxonomic level. Points were allocated to different prey categories based on their percentage of total
prey mass and used to calculate population diets. Prey items were too well-digested to be identified past the class
level and preliminary results show a similar diet for both populations. Future studies using stable isotope analysis
may better identify prey species. Expanding the scope of the study to examine diets of all lingcod, categorized by
size, from soft and hard bottom habitats could identify ontogenetic shifts in diet as opposed to spatial variations.

Liebowitz, D.M.*

ESTABLISHING A BENCHMARK FOR CALIFORNIA'S NORTH CENTRAL COAST MPA NETWORK

California Ocean Science Trust

The network of marine protected areas (MPASs) in California's North Central Coast (NCC) region has reached its 5-
year anniversary. These 25 MPAs encompass 20% of the region's state waters, and a diversity of ecosystems and
human uses that, until now, have been relatively unstudied. The MPA Baseline Program was established at the
time of MPA implementation, to create a benchmark of socioeconomic, ecological, and environmental conditions
against which future MPA performance can be measured. California invested $4-million to support the Baseline
Program, which consists of 11 projects that collected data across a range of key ecosystems (from sandy beaches
and rocky intertidal zones, to kelp forests and the deep waters around the Farallon Islands) and human uses
(including commercial fishing and recreational activities). Here we present The State of the North Central Coast
Region report, which synthesizes these results, along with outcomes from a suite of science integration projects
and environmental data from partner organizations, within the context of regional management. This report, along
with the rich set of supporting resources (online at OceanSpaces.org), illustrates the partnership-based approach to
providing a science foundation to inform the Fish and Game Commission 5-year management review of the NCC
MPAs, and to complete the first turn of the adaptive management cycle.

Lindstrom, S.C. **, Lindeberg, M.R. 2, Guthrie, D.A. 3

FOUR NEW SPECIES OF FOLIOSE BANGIALES (RHODOPHYTA) FROM THE ALEUTIAN ISLANDS AND
VICINITY

1 - University of British Columbia, 2 - Auke Bay Laboratories, Alaska Fisheries Science Center, 3 - Claremont
McKenna, Scripps and Pitzer Colleges

The only study to focus on foliose Bangiales in western Alaska is Wynne’s 1972 paper on 'The genus Porphyra at
Amchitka Island, Aleutians.' His study was done at a time when morphology was still the main method for seaweed
identification. Today, DNA sequencing is essential for identification of species such as foliose Bangiales, which
have few morphological characters to distinguish them. We have sequenced the rbcL gene in more than 100 foliose
Bangiales collected in the Aleutian Islands and the western Alaska Peninsula during the past 25 years. This work
allows us to recognize four previously undescribed species, two species of Boreophyllum and two Pyropia. One of
the species of Boreophyllum appears to be endemic to the Aleutian Islands; the other is known to occur from the
Yakutat area to the tip of the Alaska Peninsula. The two previously undescribed species of Pyropia are more
broadly distributed. One species, which was previously identified under the name Pyropia pseudolinearis, occurs
from northern Southeast Alaska through the Aleutian Islands. The other species, which is sister to Pyropia
abbottiae, occurs from southern Vancouver Island to Attu Island. Collections throughout the Aleutian Islands allow
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us to document the distribution of another dozen species of foliose Bangiales in the region, including Boreophyllum
aestivale, Fuscifolium tasa, Pyropia fallax, Py. fucicola, Py. gardneri, Py. kurogii, Py. nereocystis, Py.
pseudolanceolata, Py. torta, Wildemania amplissima, W. norrisii, and W. variegata.

Lopiccolo, J.A. **, Tyburczy, J.A 2, Raimondi, P.T 3, Craig, S.F. !

EFFECTS OF INCREASED ACCESS ON ABALONE WITHIN A PRIVATELY HELD, DE FACTO MARINE
RESERVE

1 - Humboldt State University, 2 - California Sea Grant Extension Humboldt State University, 3 - University of
California Santa Cruz

Intense fishing pressure has removed nearly all large red abalone (Haliotis rufescens) from publicly accessible
intertidal sites. During baseline sampling of marine protected areas (MPAs) along Mendocino County in the
summer of 2014, we discovered an intertidal site with abundant H. rufescens that had functioned as a de facto
marine reserve due to its long history of private ownership. Using three 2 x 10 m belt transects (60 m?) and count
data from three irregular plots we found a density of 2.1 abalone m-2, including 0.5 individuals m-2 above legal
harvest size (178 mm). This site has recently experienced a marked increase in accessibility as the surrounding
beaches have been opened to the public. Resampling in 2015 found minimal abalone recruitment and mortality
rates ranging from 18-100% for larger size classes and a 24% decline in overall abundance. The greatest
reductions in densities were found in the most accessible transects, with those requiring more effort to reach
remaining largely unperturbed. We discuss the unique benefits of protecting unexploited intertidal sites including:
monitoring the health of abalone populations; evaluating recovery within MPAs; and investigating the functional role
of abalone in intertidal ecosystems.

tLord, D, W.*, Smee, D.L., Diskin, M.S.

THE EFFECTS OF BLACK MANGROVE RANGE EXPANSION ON SOUTH TEXAS SALT MARSH FAUNA

Texas A&M University-Corpus Christi

In recent years, black mangroves (Avicennia germinans) have expanded their range northward as winters have not
been cold enough to control their growth. This northward expansion has resulted in the Black Mangrove displacing
Spartina alterniflora in coastal habitats along the Southern Texas coast. This change in marsh habitat was studied
by comparing marsh areas that had black mangroves present to marsh areas that had only S. alterniflora present in
the summer and fall of 2014. All locations are in South Texas, north of Corpus Christi. Nekton samples were
collected using a suction sampler, and benthic samples were collected with a benthic corer. Eight samples were
collected from marsh habitat that was only S. alterniflora while 16 samples were collected from marsh habitat that
also had black mangroves present. Organisms from each sample were identified to the lowest taxonomic unit
possible, measured, and counted. Initial finding show a seasonal pattern with total organismal abundance and
shrimp abundance higher in S. alterniflora only marsh in the summer and both shrimp and fish abundance higher in
S. alterniflora in the fall. However, fish abundance was significantly higher in black mangrove marshes during the
summer. Overall, when black mangroves were not present or nearby, secondary production was found to be higher
in S. alterniflora marshes. These results may suggest that the encroachment of black mangroves northward may
have effects on the overall structure of marsh ecosystems. Further study is needed to document changes in
wetland fauna as the range of black mangrove

Mangelli, M.M. ¥*, Sato, K.N. 2, Levin, L.A.?

PREDICTING FOOD AVAILABILITY IN THE DEEP SEA FROM SEA URCHIN JAW AND TEST MORPHOLOGY

1 - University of California, San Diego, 2 - Integrative Oceanography Division, Scripps Institution of Oceanography
Previous studies have shown Strongylocentrotus franciscanus, a shallow water urchin, displays phenotypic
plasticity in its feeding apparatus that responds to changes in food availability. When food abundance is low, the
mouth structure, known as the Aristotle's Lantern (AL), increases in size relative to test diameter, when food
becomes abundant, the lantern shrinks. We applied this proxy to a deep-dwelling species of urchin to test the
widely accepted hypothesis that food availability is reduced with increasing water depth in the deep sea. We
compared ratios of AL jaw length: test diameter of S. fragilis urchins collected across a depth gradient of 90 - 1,100
meters. Ratios were compared across the following depth bins: Upper Slope (90-300m), Mid Slope (300-500m),
and Outer Slope (500-1100m). We found that the AL jaw length: test diameter ratio decreases with increasing water
depth, trend which is opposite to our initial hypothesis. Explanations may be a) food does not decline with water
depth for this species or b) low pH conditions at 500-1100 m suppress the expected AL enlargement. Further
analyses that incorporate age structure, environmental variables, ecological interactions, and food availability are
needed to groundtruth the AL jaw length: test diameter proxy in the deep sea.

129



tManning, J.C*, Carpenter, R.C.

EFFECT OF OCEAN ACIDIFICATION AND WARMING ON THREE CRUSTOSE CORALLINE ALGAE SPECIES
FOUND ON THE REEFS OF MOOREA, FRENCH POLYNESIA

California State University, Northridge

Coral reefs are threatened by anthropogenic activities, including ocean acidification and climate change. Increased
concentrations of CO: in the atmosphere are increasing global average sea surface temperature and oceanic
pCOg2, resulting in changes in ocean chemistry, termed ocean acidification (OA). OA negatively affects crustose
coralline algae (CCA), a major reef calcifying group on coral reefs. | tested the effects of OA and warming on three
species of CCA found commonly on the back reefs surrounding Moorea, Porolithon onkodes, Lithophyllum
insipidum, and Lithophyllum flavescens, using a factorial design with two pCO:2 levels (~400 and 1000 ppm) and
two temperature levels (~27 and 30 °C). Calcification (mg/cm?/day) was measured using buoyant weights, and
lateral growth (cm?/day) was measured using image analysis and the foil method. There were significant
differences in calcification and lateral growth between species (p=0.001). P. onkodes calcified most in all
treatments, while L. flavescens and L. insipidum calcified at similar rates. There was an absence of an effect of
pCO:2 and temperature or their interaction on lateral growth/calcification. Thallus and cell-wall thickness will be
measured using scanning electron microscopy. These data may have implications for understanding how climate
change and OA may affect competitive interactions among species of CCA.

tMarquez, S.S. ¥*, Briley, S. 2, Zacherl, D. !

COMPARING EFFECTS OF RESTORATION ON EPIFAUNAL COMMUNITY COMPOSITION IN RECENTLY
RESTORED EELGRASS BEDS, ZOSTERA MARINA, AND NATURAL OCCURING EELGRASS BEDS IN
NEWPORT BEACH, CA.

1 - California State University, Fullerton, 2 - OC Coastkeeper

Eelgrass is an important foundational species that has declined globally, motivating a focus on restoration. In
Newport Bay, CA, OC Coastkeeper initiated an eelgrass restoration project in 2012 that continues through today,
with the most recently restored bed planted in June 2015. So far, data indicate increases in eelgrass shoot density,
but little attention has focused on impacts to epifaunal community composition. We examined how time-since-
restoration impacts epifaunal richness, diversity and community composition by comparing beds built in 2013 and
2015 to one another, the donor, and a nearby control bed. The most recently restored bed had highest species
richness and the greatest abundance of mobile epifauna such as amphipods and isopods. However, the donor bed
had the highest diversity compared to all other beds. The restoration methodology involved transplanting eelgrass
shoots from a donor bed into a recipient bed in small, evenly placed bundles, resulting in a temporarily patchy
structure with potentially higher perimeter to area ratios. At time of sampling, the 2015 bed was still fragmented.
Other researchers have observed a relationship between high perimeter to area ratios and high abundance of
mobile epifauna, which may be driving the community structure of our most recently restored bed.

tMattiasen, E.G. ¥*, Kashef, N.S ?, Stafford, D.S. ?, Sogard, D.S. 3, Hamilton, S.L.*

EFFECTS OF OCEAN ACIDIFICATION AND HYPOXIA ON BEHAVIOR AND PHYSIOLOGY OF ROCKFISHES
(SEBASTES SPP.)

1 - Moss Landing Marine Laboratories, 2 - Southwest Fisheries Science Center, National Marine Fisheries Service
& University of California Santa Cruz, 3 - Southwest Fisheries Science Center, National Marine Fisheries Service
Increases in atmospheric CO2 caused by anthropogenic burning of fossil fuels are driving changes in ocean
chemistry leading to more frequent and more intense upwelling events. These recurrent events expose coastal
rockfishes (Sebastes spp.) to hypoxic and acidic conditions lasting hours to days. Few studies have investigated
the chronic effects of such exposure on temperate rocky reef fishes. Newly recruiting copper (S. caurinus) and blue
rockfishes (S. mystinus) were collected in central California and exposed in the laboratory to four pH levels (7.2,
7.5, 7.8, and 8.0) and four dissolved oxygen levels (2.0, 4.0, 6.0, and 8.4 mg/L O2). Behavioral and physiological
experiments were conducted in the same environmental conditions that the fish were reared in. Behavioral
experiments included escape response and lateralization trials, which tested the effects of each stressor on aspects
of brain function. We also used respirometry techniques to measure hypoxia tolerance (pCrit), metabolic rate, and
aerobic scope, in order to gauge physiological responses to each stressor. Preliminary results indicate impairment
of brain function and physiological performance in juvenile rockfishes following exposure to low oxygen and pH
conditions. Determining how ocean acidification and hypoxia exposure will affect rockfishes is essential to better
understand how teleost fishes will fare under future ocean chemistry conditions.

McCann, L.D. ¥*, Ruiz, G.M. %, Zabin, C. %, Cohen, C.S. 2

PLATE WATCH - NONNATIVE SPECIES MONITORING USING VOLUNTEERS

1 - Smithsonian Environmental Research Center, 2 - San Francisco State University Romberg Tiburon Center
The Invasive Tunicate Network (itunicate) or Plate Watch is a group of teachers, students, environmental groups
and state and federal biologists who are monitoring for non-native tunicates and other invasive marine species
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along the U.S. West Coast, with a primary focus on Alaska. Species of specific interest are non-native marine
invertebrate species currently present on the US west coast and physiologically capable of colonizing waters further
north, including: Botryllus schlosseri, Botrylloides violaceous, Didemnum vexillum, Styela clava, Ciona intestinalis,
and Ciona savignyi (tunicates),and Watersipora subtorquata (bryozoan). Through on-line resources
(http://platewatch.nisbase.org), Plate Watch volunteers learn how to identify the target non-native species and share
their photos and data. The Network utilizes settlement plates deployed from docks. Every 3-9 months, plates are
retrieved, photographed and specimens of interest are collected for confirmation by expert taxonomists. Plate
Watch provides an opportunity for volunteers to learn about marine invertebrates and collecting scientific data. For
the scientists, it's an opportunity to get long term baseline data, and assists with early detection of invasive species.

tMcFarlane, L.J. ¥*, Allen, L.G. !, Bennett, W.A. 2

IT'S GETTING HOT IN HERE: EFFECTS OF OCEAN WARMING ON INDONESIAN BRUSHTAIL TANG

1 - University of California, Northridge, 2 - University of West Florida

Brushtail Tang (Zebrasoma scopas) are important herbivorous fish which play a vital role in the maintenance of
coral reef health though algal grazing. Grazing prevents algal overgrowth and thus a shift in reef ecology from
dominant coral to pervasive algae. This project aimed to quantify the effects of rising ocean temperatures on
survivorship and metabolic rates of Brushtail Tang on the reefs surrounding Hoga Island, Indonesia. Fish were
housed at 30°C for the duration of the trial, consistent with the expected rise in sea surface temperatures over the
next century. Oxygen consumption, used as a proxy for metabolism, and standard critical thermal maxima were
measured at set intervals over 14 days to assess the potential ability of the fish to acclimatize to increased
temperature. Temperature was found to have a significant effect on both oxygen consumption and critical thermal
maxima, although acclimatization was seen to begin between 3 and 10 days of increased temperature exposure.
Such data may prove useful for the prediction of the species responses to rising sea temperatures.

McHugh, T.A*

THE SEA WAS ANGRY THAT DAY: AN ANALYSIS OF ALGAE DOMINATED TEMPERATE REEFS AND THEIR
MICROHABITATS FOLLOWING DISTURBANCES

Department of Ecology, San Diego State University

El Nifio is a series of climatic changes that result in increased water temperature, decreased nutrients, and
heightened storm activity, all of which impact species composition in coastal ecosystems of the Pacific Ocean.
Studies have explored the before and after effects of El Nifio on temperate reefs in the Eastern Pacific but few have
investigated the fundamental dynamics of how individual species tolerate and/or recover from these events. More
importantly, there is limited information on these processes in different microhabitats created by ecosystem
engineers, such as kelps. As the canopy-forming Macrocystis recovers from storm events, sunlight becomes limited
and benthic algae can become inhibited, thereby altering patterns of recovery. To address the effects of
disturbances and the succession of algae in different microhabitats, | am surveying the kelp forest system in Point
Loma, San Diego, CA, and examining the effects of both the predicted 2016 El Nifio and small-scale experimental
clearings. My treatments include clearings of all macroalgae and/or of Macrocystis, and a control. | will survey these
treatments and record pH/temperature to capture the effects of these disturbances and the subsequent succession
of algae in different microhabitats. This study will enhance our understanding of the effects of disturbances in
different microhabitats, and the resilience of the kelp forest community following El Nifio.

Miller, L.P. %, Lyman, T.P ?*, Byrnes, J.E.K. ?

OPEN WAVE HEIGHT LOGGER: A LOW-COST, OPEN SOURCE, LONG-DURATION OCEAN WAVE SENSOR

1 - San Jose State University, 2 - University of Massachusetts, Boston

Wave disturbance can play a major role in determining the structure, makeup and health of coastal ecosystems. In
particular, the effects of wave disturbance on foundation species can have strong consequences in near-shore
ecosystems. Commercial products to measure wave height, wave frequency and the effects of wave energy have
long been expensive to purchase, deploy, and repair. This has prohibited applications such as deployment in
extreme environments due to the negative consequences of instrument failure or loss. We have created an
inexpensive and open source wave logger, the OWHL (Open Wave Height Logger) based on a pressure transducer
commonly used in the manufacture of scuba diving computers, paired with an Arduino-based microcontroller that
can collect wave data for over a year. Our design criteria required that the OWHL be easy to build so as to be used
by any marine researcher with access to basic tools. Furthermore, it had to be simple enough to be used as a
teaching tool for high school programs interested ocean dynamics and technology. Housed in common PVC
plumbing pipe and built primarily with readily sourced parts, the OWHL can be made at nearly any university or field
station on a minimal budget for researchers wishing to better understand how waves can influence marine
environments.
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Miller, L.P. **, Long, J.D. 2

A TIDE PREDICTION AND TIDE HEIGHT CONTROL SYSTEM FOR LABORATORY MESOCOSMS

1 - Department of Biological Sciences, San Jose State University, 2 - Coastal and Marine Institute Laboratory, San
Diego State University

Experiments in the laboratory involving rocky intertidal and estuarine species may often benefit from some form of
water height cycling to replicate the variation in immersion time, desiccation, temperature fluctuations, and soll
water conditions that occur naturally in the field. We present a Tide Height Control system (THC) that allows stand-
alone tide prediction and water level manipulation to allow low-cost tide cycling in aquaria (less than $50 for tide
prediction electronics, $650 for mechanical rack). The prediction system utilizes an Arduino microcontroller
programmed to generate real-time tide predictions from the user's chosen NOAA tide station without the need for a
computer or network connection, and a motor-driven rack continuously manipulates drain heights of aquaria within
the desired range of tide heights. We demonstrate the use of the THC system to monitor growth rates of Spartina
foliosa marsh cordgrass growing at three different simulated estuary shore levels with naturally differing immersion
and emersion durations. As emersion time increased, we observed a decrease in growth rates. We provide
hardware and software designs as an open source project that could be adapted to a variety of potential uses,
including controlling the timing of field manipulations to coincide with high or low tides.

tMiller, S.D.*, Hamilton, S.L.

DIETARY VARIATION OF TWO CORAL REEF FISHES FROM THE REMOTE CENTRAL PACIFIC

Moss Landing Marine Laboratories

Coral reef ecosystems are critically important for economic development and subsistence fishing for many tropical
nations. Much of our knowledge of coral reefs comes from areas that have a history of anthropogenic impact, and
these confounding factors hinder our understanding of the role of natural variation in these systems. A cruise to the
Southern Line Islands, a chain of five remote and uninhabited islands that span a strong productivity gradient, was
conducted to explore the influence of oceanographic variation on the trophic ecology of two common species of
coral reef predatory fishes: Cephalopholis urodeta, the dark-fin hind, and Paracirrhites arcatus, the arc-eye
hawkfish. During this cruise, individuals (n = 27-40) of each species at each island were collected and stomach
contents were analyzed for each individual. We hypothesized that primary productivity would be the largest driver in
differences of stomach fullness and dietary niche breadth for these species. Diet and percent fullness vary among
the islands for both species, and these differences appear to be driven by oceanographic variation among the
islands. Future work will increase the number of species examined and include stable isotope analysis to provide
an additional metric for understanding trophic ecology of these fishes.

tMinovitz, D.J. ¥*, Freedman, R. 2, Battista, T. 3, Kracker, L. 4, Caldow, C.D. ?

A GAP ANALYSIS FOR BATHYMETRY AND BACKSCATTER/SIDESCAN DATA FOR THE SOUTHERN
CALIFORNIA BIGHT

1 - California State University, Monterey Bay, 2 - Channel Islands National Marine Sanctuary, 3 - NOAA's Center
for Coastal Monitoring and Assessment, 4 - NOAA's Center for Coastal Environmental Health and Biomolecular
Research

Management of marine resources in the Southern California Bight (SCB) depends largely on numerous projects
focused at various ecosystem scales and in turn using that information to guide spatial management of human
uses. Two of the foundational data layers resource managers rely heavily on are bathymetry and habitat. These
layers are produced using sidescan sonar systems and multi-beam echosounders, which allow scientists to
produce detailed maps of the seafloor. This data can be used for disaster response, to improve navigational safety,
to assess the status and condition of federally managed species, and for informed marine planning. While a
comprehensive database of seafloor mapping information is critical for future management efforts in SCB, there are
many areas for which data do not exist or have yet to be processed. We compiled all available and processed
bathymetry, sidescan, and backscatter data for this region and performed a spatial gap analysis to calculate the
area that has been mapped for several existing boundaries. Then in a meeting with stakeholders and agencies, we
prioritized areas for future mapping efforts. Having a complete understanding of seafloor characteristics is critical
for resource managers in the SCB, in addition to helping research efforts in this region.

tNalley, E.N.*, Karl, S.A.

ANTHROPOGENIC IMPACTS ON SPECIALIZATION IN HERBIVOROUS REEF FISHES

Hawai'i Institute of Marine Biology (HIMB) at the University of Hawai'i at Manoa

Herbivores play a central role in maintaining resilience in coral reef communities, yet as corals face increasing
pressure, the abundance of reef fishes is simultaneously declining. Degraded habitat structure reduces the
opportunity for specialization, and generalists will likely thrive in heavily impacted environments. As such, this study
examines how human activities affect dietary specialization in herbivorous reef fishes throughout the Hawaiian
Islands. The first phase of this research focuses on developing and refining the laboratory methods to use a

132



universal plastid amplicon in metabarcoding the pooled gut contents of these fishes to determine the breadth of the
species' diet at each location. Two common herbivores, Acanthurus triostegus and Ctenochaetus strigosus, were
collected from multiple locations around HIMB on O'ahu for this preliminary work, and diet breadth will be compared
between species and between sites. After this protocol has been established, five herbivorous fishes will be
collected from locations throughout the Main Hawaiian Islands along a gradient of human impact, and the same
methods will be applied to compare diet breadth. This work will assist resource managers by identifying species
that are particularly specialized and vulnerable to anthropogenic stressors, as well as highly generalized herbivores
that consume invasive, harmful algae.

Navarrete-Fernandez, T.*, Perez-Matus, A., Wieters, E.

SPATIAL VARIABILITY IN REEF FISH HABITAT USE ACROSS RAPA NUI (EASTER ISLAND): CORAL VERSUS
MACROALGAL DOMINANCE

Estacion Costera de Investigaciones Marinas, P. Universidad Catolica de Chile, Santiago, Chile

Balancing trade-offs among the diverse requirements faced by individual mobile organisms is often realized by
altering habitat use, which modulates fitness potential. Shifts in factors limiting individual fitness can occur with
changes in availability of resources, and the perceived value of a particular habitat depends not only on self, but
also on other options in the choice. Coral reefs around the world have experienced accelerated reef degradation
symbolized, in many cases, by dramatic shifts from coral dominance to fleshy macroalgae. Here, we explore reef
fish habitat associations at 9 sites across the coasts of Rapa Nui, where large and persistent among-site variability
in dominance of coral or macroalgae at similar depths can be found. Field surveys document generally similar reef
fish composition, with all commonly occurring species presenting strong habitat electivity. Only two species showed
consistent elections across all sites, regardless of local benthic community structure, suggesting perceived value
was an intrinsic habitat property. All others showed plastic responses with differences in habitat election depending
on contrasting community configuration. Where corals dominate, individuals preferentially used macroalgae that
naturally rare on the landscape. In contrast, macroalgae were generally avoided where common, with Labrids and
Chaetodontids consistently utilizing different alternative habitat types.

tNeylan, K.A. ¥*, Pang, S.R. 2, Hamilton, S.L. 2, Steele, M.A. 3, Adreani, M.S. 3

THE EFFECT OF SKEWED SEX RATIOS ON SEX CHANGE IN RHINOGOBIOPS NICHOLSII

1 - California State University, Monterey Bay, 2 - Moss Landing Marine Laboratories, 3 - California State University,
Northridge

Populations of protogynous (female to male) hermaphroditic fish can experience severely skewed sex ratios due to
selective fishing pressure. Fisheries typically target the largest fish, resulting in a decline of males in the population.
We designed a manipulative field experiment using Rhinogobiops nicholsii (blackeye gobies) to better understand
how a skewed sex ratio can affect sex change in a protogynous population. On 20 experimental reefs, we set up
replicate populations with 10 different sex ratio treatments ranging from 1:1 to 1:19 males to females. After two
weeks, the sex of all individuals was recorded to quantify the number of individuals that changed sex for each
treatment. We found a significant negative relationship between the proportion of males in the population and the
proportion of females that changed sex, such that sex change occurred more readily in populations with fewer
males. Understanding how skewed sex ratios affect sex change in protogynous fish populations will be useful for
future management of commercially and recreationally important protogynous species.

Ng, C.A.*, Micheli, F.

THE EFFECTS OF OCEAN ACIDIFICATION AND HYPOXIA ON SPECIES INTERACTIONS WITHIN KELP
GRAZING COMMUNITIES

Hopkins Marine Station of Stanford University

Future climate change is expected to have detrimental effects on marine ecosystems, but much of the literature has
focused more on the impact of environmental change on individual species rather than the interactions between
species. In addition, many studies focus on a single stressor, even though climate change is known to be
associated with a multitude of stressors, some of which include ocean acidification, hypoxia, and warming. To more
realistically examine how marine communities will function under future climate change, we aim to examine the
effects of acidification and hypoxia on species interactions within kelp forest grazing communities in Monterey Bay,
CA. Using cultured juvenile giant kelp and four species of invertebrate grazers, we will measure grazing rates in
factorial experiments with two levels of dissolved oxygen and pH to understand the impacts of climate change on
giant kelp populations. By comparing grazing rates across a variety of taxa, we can gain a better understanding of
which interactions might emerge as "winners" or "losers" under future scenarios. Examining outcomes of species
interactions within a multiple stressors context will help inform conservation and management strategies within this
productive, diverse ecosystem.
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tNg, J. ¥*, North, M.P. 2

FIRE HISTORY IMPACTS ON TREE REGENERATION IN WESTERN SIERRA NEVADA FORESTS, WITH
IMPLICATIONS FOR FOREST FIRE RESILIENCE

1 - University of California, Davis, 2 - United States Forest Service, Pacific Southwest Research Station

For centuries, Sierra Nevada mixed-conifer forests were resilient to frequent fire disturbance, but management
practices have suppressed fire and reduced structural heterogeneity across the landscape. Heterogeneity in tree
spatial structure is linked to multiple ecological functions (including fire resilience), and has been characterized as a
mosaic of individual trees, clumps of trees, and openings (ICO). Understanding how these ICO patterns shift or are
maintained across time and space could be critical for regional fire management, a goal made even more urgent by
increasing threat from destructive "megafires.” Our project will evaluate the structure of advanced tree regeneration
(i.e. small trees established pre-fire) from the 2013 Rim Fire burn area and examine how it may be affected by
differing fire return intervals. In particular, we will focus on forest openings as an element of ICO, and whether they
fill in over time or whether they are maintained by an active frequent low-moderate severity fire regime. We invite
discussion and feedback from the WSN community on our proposed methods. Findings from this study will inform
restoration and management targets for forests shaped by fire mortality.

tOlson, A.M. *, Hessing-Lewis, M. 2, Salomon, A.K. 3, Juanes, F. !

LIVING ON THE EDGE: DOES ECOSYSTEM CONNECTIVITY INCREASE THE NURSERY VALUE OF
SEAGRASS TO TEMPERATE FISH COMMUNITIES?

1 - University of Victoria, 2 - Hakai Institute, 3 - Simon Fraser University

Marine macrophytic habitats are well known as potential nursery grounds for nearshore fishes. By providing habitat
complexity, macrophytes offer refuge from predators and food sources. However, nursery habitats are often
evaluated on a single habitat basis, ignoring important seascape level complexity and connectivity. On the outer
coasts of central British Columbia, seagrass and kelp forests persist in unusually close proximity, connected
spatially and biologically. We examined how Nereocystis luetkeana kelp forests alter the nursery value of subtidal
Zostera marina to temperate fish communities. From April - August, we conducted dive surveys counting and sizing
fish. Ecotones sites (n=4 of each) included seagrass sites adjacent to kelp forests and no vegetation, as well as
within the seagrass interior. Overall, we found differences in species composition and size structure among the 3
ecotones types. Fish diversity and biomass were higher at habitat ecotones than interior seagrass sites. In
particular, juvenile rockfish (Sebastes sp.) recruitment was higher at seagrass edges than interiors. Our findings
suggest that marine habitat ecotones may be hotspots of biodiversity and can inform spatial planning of nearshore
areas. Expanding our view of nurseries to multiple habitats may ultimately enhance conservation of commercially
and biologically important fish species.

Paddack, M.J. 1, Armer, H. ?*, Crane, N. 3

DOES SIZE MATTER? CORAL SIZE STRUCTURE AS A REEF HEALTH INDICATOR

1 - Santa Barbara City College OnePeopleOneReef Oceanic Society, 2 - Santa Barbara City College, 3 - Cabrillo
College OnePeopleOneReef Oceanic Society

Globally, coral reefs have exhibited drastic declines in coral cover due to bleaching, disease, and direct
anthropogenic impacts. Reports of coral demise often focus purely on total coral cover with little focus on
demography of corals. Size structure is often used to evaluate status of populations of concern and can indicate
degree of impact as well as predict population trajectories. Many coral monitoring programs collect such data;
however, size structure may not be a useful indicator due to fragmentation, space competition and morphological
diversity. In order to evaluate the utility of size structure data for determining status of coral communities, we used
data from two different monitoring programs, one in the Caribbean (Belize) where coral cover is low and one in the
Indo-Pacific (Micronesia) where many reefs have high coral cover. We found size structure of corals on low vs. high
coral-cover reefs to be remarkably similar, with size structure skewed strongly toward small colonies. Additionally,
there is no clear relationship between coral density, coral diversity and coral size structure. These results suggest
that coral size structure may be a poor indicator of coral reef health, yet some aspects of demography may yield
important insights for assessing coral reef health.

tPalo, J.A*, Ruttenberg, B.l., Needles, L.A., Waltz, G.T., Averbuj, D.

WHERE HAVE ALL THE CLAMS GONE? INVESTIGATIONS INTO THE DECLINE AND POTENTIAL RECOVERY
OF THE PISMO CLAM (TIVELA STULTORUM)

California Polytechnic State University, San Luis Obispo

The Pismo clam, 'Tivela stultorum’, was once the foundation of a thriving commercial and recreational fishery in
California, but has declined across the state in recent decades. As part of the effort to better understand the status
of this iconic species, we established a comprehensive statewide monitoring protocol to examine the abundance,
size, and distribution of Pismo clams in their intertidal sandy beach habitat. We conducted surveys at over 25 sites
between Santa Cruz and San Diego. In general, the abundance of clams was similar between sites north and south
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of Point Conception, with the exception of one outlier site south of Point Conception (~10x the density of the next
highest site). More recently, we have detected and are monitoring an unusual recruitment event at Pismo Beach.
We also conducted a pilot study to examine size and density between intertidal and subtidal populations, the results
of which have provided insights about how to proceed with continuous transect surveys from the intertidal to the
subtidal, which will allow us to assess the entire population. Future work will begin to examine mechanisms of
decline and recovery, with the ultimate goal of guiding future conservation and restoration efforts.

Parekh, M.K.*, Dawson, M.N.

PARALLEL PATTERNS OF GENETIC AND COMMUNITY DIVERSITY IN MARINE LAKE ENVIRONMENTS

UC Merced

Examining relationships between environmental gradients and species and genetic diversity is critical to better
understanding how biogeographic processes (i.e. dispersal, selection, and drift) shape biodiversity. While there
remains little unifying or explicit theory addressing how various levels of diversity are driven concommitantly, using
an island framework helps delineate such patterns. We compared genetic structure and community similarity in 15
island-like marine lake habitats across distinct environmental gradients. We used calculated Fsub(ST) for the COI
genetic marker for up to 16 species and Bray-Curtis measures of dissimilarity from point intercept transects from
~400-1600 points per marine lake, to compare community composition to environmental variables and genetic
differentiation. Relationships between species diversity and geographic distance in the marine lakes follow
predictions for an island framework. However, trends between Fsub(ST) and community dissimilarity vary across
compared marine lakes, potentially due to (1) strong selective effects overwhelming mechanisms of dispersal in
shaping communities and (2) the relevance of difficult to measure stochastic processes. The results highlight the
extent to which dispersal-selection balance shifts in response to local environmental heterogenity, and the
unpredictability of drift in shaping marine communities.

tPena, B.J.", Allen, L.G.

AGE STRUCTURE AND GROWTH RATES OF VERMILION ROCKFISH (SEBASTES MINIATUS) ALONG
CALIFORNIA COAST

California State University Northridge

Among recreational rockfish species, the vermilion rockfish (Sebastes miniatus) is one of the most commonly
caught in southern California. Vermilion rockfish populations have declined in size and age since the 1980s due to
fishing pressure. Unfortunately, stock assessments of vermilions were confounded by the discovery of a cryptic
species. Because of their high site fidelity and limited larval dispersal, vermilions show restricted gene flow
indicating there are separate subpopulations. This study will investigate and clarify the age and growth data of the
true vermilion rockfish in California. Vermilion rockfish will primarily be sampled by hook/line at depths <100 m to
avoid catching the deeper-living cryptic species. Fish will be collected at four sites along California. Differences in
the growth parameters among the sites and between the sexes will be assessed using fish lengths and otoliths.
The von Bertalanffy growth function will be used to model somatic growth. Further exploitation of vermilion rockfish
could reduce genetic diversity and shift demographics of this species. If differences in age and growth rates differ
between the sites, regional-scale management of this species may help ensure the persistence of healthy and
sustainable populations of vermilion rockfish.

Phan, B.Q. ¥*, Mattiansen, E.G. 2, Hamilton, S.L. 2, Sogard, S.M. 3

EFFECTS OF HYPOXIA EXPOSURE ON PROBLEM-SOLVING ABILITY OF JUVENILE COPPER ROCKFISH

1 - California State University Monterey Bay, 2 - Moss Landing Marine Laboratories, 3 - Southwest Fisheries
Science Center, National Oceanic and Atmospheric Administration

Seasonal upwelling events on the California Coast can expose new shore habitats to hypoxic conditions that can
last for hours to days. As climate change progresses these conditions are predicted to increase in frequency and
duration. These water conditions can affect the behavior and physiology of local species which can lead to
increased lethal and sublethal effects on fishes during early life stages. Problem-solving ability of juvenile Copper
rockfish (Sebastes caurinus) was quantified by an escape challenge experiment using individuals exposed to
varying levels of dissolved oxygen concentrations for three weeks. Results of this study indicate that S. caurinus
incubated in low dissolved oxygen conditions (2.0 mg/L and 4.0 mg/L) had delayed escape times compared to the
control. The results of this study can help inform the scientific community and policy makers of the effects that more
frequent and stronger hypoxic events will have on coastal fish species.

tPotter, A.E.*, Padilla-Gamino, J.L.

EFFECTS OF THERMAL STRESS ON THE COMPETITIVE ABILITY OF ANTHOPLEURA ELEGANTISSIMA.
California State University, Dominguez Hills

As global change intensifies in coastal zones around the world it is imperative that we understand the capacity of
organisms to recover, acclimatize and/or adapt to environments under stressful conditions. Bleaching is a stress
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response of symbiotic cnidarians in which there is an expulsion of algal symbionts from the host organism that
causes a loss of algal pigment and a whiter appearance of the host. Bleaching can have major consequences for
the host physiology and its capacity to interact with other organisms. This study examines how thermal stress can
impact the physiology and competitive ability of the anemone Anthopleura elegantissima. We will examine the
behavior and interactions between bleached and unbleached anemones under different temperatures to
understand how organism with a compromised health state can compete under future global change scenarios.
Algal symbionts and cnidocytes will be quantified to determine the extent of bleaching and how energy is being
allocated in the host. This work builds on previous research that suggests that unbleached specimens tend to be
better competitors than bleached specimens. If bleached A. elegantissima cannot compete for resources, growth
and reproduction could be compromised and affect population dynamics with important consequences for the
intertidal community

Powell, J.A. **, Sato, K.N. ?, Levin, L.A.?

TESTING THE FEASIBILITY OF S. FRAGILIS AS A CLIMATE-CHANGE TOLERANT FISHERY THROUGH
MEASUREMENT OF FOOD QUALITY TRAITS

1 - California State University, Los Angeles, 2 - Scripps Institution of Oceanography

Strongylocentrotus franciscanus, the red sea urchin, is the current sea urchin fishery in California, and although
proponents of the fishery argue that the fishery is currently sustainable, the species may be vulnerable to future
climate change. S. fragilis, the pink sea urchin, can be found at depths of 200-1200m. Throughout this range the
species is found in abundance, even in regions where pH and dissolved oxygen levels are at their lowest. Such
regions are currently expanding, and the organisms inhabiting it may experience an expansion in range while those
inhabiting the areas around it may experience a compression in range as a consequence. S. fragilis' presence in
these regions suggests that it may an unrealized, climate-change tolerant fishery. The color and texture of S.
fragilis gonads were measured and compared with those of market-grade S. franciscanus samples in order to
estimate the species' potential marketability. It was found that both species' gonads were similar in terms of
lightness and resilience, but were different in terms of redness, yellowness and hardness. The results of this study
suggest that gonads collected from S. fragilis would be of undesirable and of low market value when compared with
those from S. franciscanus.

tPrentice, C.I. ¥*, Hessing-Lewis, M. 2, Salomon, AK. 3

QUANTIFYING SPATIAL VARIATION IN ECOSYSTEM SERVICES PROVIDED BY EELGRASS MEADOWS IN A
HIGH LATITUDE COASTAL REGION

1 - Simon Fraser University, Hakai Institute, 2 - Hakai Institute, 3 - Simon Fraser University

Seagrass meadows provide a multitude of ecosystem services, including resource provisioning, sediment
stabilization, water purification, and carbon sequestration. Although the importance of these services is well
recognized, the degree to which they vary across spatial scales remains unclear, despite being essential
information for marine spatial planning, specifically protected area selection. In this study, | propose to identify the
services provided by eelgrass (Zostera marina) meadows that are most important to people on the central coast of
British Columbia (BC), Canada, by conducting semi-directed interviews among communities. Secondly, | plan to
determine how these key ecosystem services vary both spatially and temporally, and further examine the potential
drivers of this variability. To do this, | will build off an existing seagrass monitoring dataset to more closely examine
relationships between dominant biotic and abiotic drivers (e.g. sea otter occupancy, temperature, salinity, pH,
nutrient levels) and ecosystem services (e.g. abundance of harvestable fish and invertebrates, primary
productivity). Information on the ecosystem value of seagrass to coastal communities, as well as the context
dependency of ecosystem services, will be used to help inform marine protection plans currently underway.

Privitera-Johnson, K.M.*, Punt, A.E.

A META-ANALYTIC APPROACH TO QUANTIFYING UNCERTAINTY OF GLOBALLY UTILIZED METHODS OF
FISHERIES STOCK ASSESSMENT

University of Washington School of Aquatic and Fishery Sciences

U.S. fisheries scientists and managers work to ensure that the amount of fish harvested each year will provide the
greatest overall economic benefit to the nation, particularly in food production and recreational opportunities, and
thoroughly account for the conservation of marine ecosystems. To accomplish this goal, the scientific uncertainty,
the uncertainty inherent in data collection, assessment and prediction models, and management uncertainty, the
uncertainty associated with the implementation of management plans must be addressed. In response to this need,
we will synthesize and evaluate methods, utilized by the U.S. and international agencies, for quantifying uncertainty
for data-rich and data-limited stocks. A meta-analytical approach will be used to provide a more comprehensive
understanding of how uncertainty in fisheries management systems can be quantified by synthesizing methods
utilized within the U.S. and internationally. The goals of this meta-analysis are to 1) estimate the magnitude of the
effect uncertainty has on the outcomes of stock assessments used globally; 2) assess and describe the
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heterogeneity between the assessment-specific estimates of uncertainty; and 3) identify and characterize factors
that influence the between-assessment heterogeneity and the overall estimate of the effect uncertainty has on
these international stock assessment outcomes.

tRaymond, W.W.*, Eckert, G.L.

IS THERE AN EELGRASS-SEA OTTER TROPHIC CASCADE IN SOUTHEAST ALASKA?

University of Alaska Fairbanks

Seagrass beds enhance biodiversity, productivity and provide critical ecosystem services including nutrient cycling,
habitat formation and carbon sequestration, yet are in decline worldwide. Southeast Alaska contains extensive
seagrass - eelgrass (Zostera marina) -beds along its coastline, yet little is known about this vulnerable ecosystem.
Recent studies in California suggest that sea otters may indirectly enhance eelgrass through a trophic cascade.
Research from the Baltic Sea indicates a similar eelgrass trophic cascade mediated by other apex predators. An
initial comparison of Southeast Alaska eelgrass extent in areas with and without sea otters found that areas
occupied by sea otters support greater seagrass extent suggesting a sea otter- eelgrass link. We plan to investigate
the geographic generality of the sea otter- eelgrass trophic cascade through a broad survey of eelgrass associated
species including algae, invertebrates, and fishes across a gradient of sea otter occupation along with manipulative
cage experiments. Project results will ultimately identify indirect, community scale responses, and mechanisms of
sea otters impacts in eelgrass beds that may lead to more informed and effective management of sea otters and
eelgrass ecosystems.

Reimer, J.D. %, Gatins, R. ?, Kattan, A. %, Roberts, M. 2*, Herrera-Sarrias, M. 3, Berumen, Michael L. 4
PHYLOGENETIC ANALYSES OF ZOANTHARIA (CNIDARIA: ANTHOZOA: HEXACORALLIA) IN THE RED SEA
1 - University of the Ryukyus, Japan, 2 - King Abdullah University of Science and Technology University of
California Santa Cruz, 3 - King Abdullah University of Science and Technology, 4 - King Abdullah University of
Science and Technology Woods Hole Oceanographic Institution

Zoantharia are an order of Hexacorallia found in most marine ecosystems. Despite this, species diversity and
distribution patterns are poorly understood due to chaotic taxonomy, high levels of intraspecific morphological
variation and few diagnostic morphological characters. However, over the past 20 years, molecular phylogenetic
analyses have resulted in a reassessment of the taxonomy and species boundaries of this group, particularly in the
shallow water zooxanthellate genera Zoanthus (family Zoanthidae) and Palythoa (family Sphenopidae). Such
previous research has often focused on areas in the eastern Pacific and Caribbean, yet there are many regions
with little to no molecular data, and few recent historical reports. One such area is the Red Sea, Zoantharia in this
region have not been examined closely for almost 60 years. In this study, we examined over 340 specimens
collected in 2013-4 from the eastern coast of the Red Sea along a latitudinal gradient from Gulf of Agaba in the
north to the central Red Sea region near Jeddah in the south. DNA was extracted and mitochondrial 16S ribosomal
DNA (mt 16S rDNA), cytochrome oxidase subunit | (COI), and the nuclear internal transcribed spacer region of
ribosomal DNA (ITS-rDNA) were amplified. Survey results showed the presence of at least three suborder
Macrocnemina species (Parazoanthus sp., Antipathozoanthus sp., Microzoanthus sp.), representing the first
records for this suborder from the Red Sea, along with two to three morphological species each of Palythoa and
Zoanthus. Phylogenetic results were compared with previous species descriptions from the Red Sea. Our results
will provide the basis for a formal taxonomic reassessment of Zoantharia species in the Red Sea, helping to better
address the role of this region in understanding Indo-Pacific biogeography.

tRodriguez, K.N.*, Spurgeon, E.A., Wilson, M.N., White, C.

ELUCIDATION OF THE RATE OF INDIVIDUAL GROWTH FOR ESTIMATING AGE-AT-SIZE OF AN EMERGING
FISHERIES SPECIES IN CALIFORNIA

California Polytechnic State University, San Luis Obispo

This study seeks to quantify the rate of individual growth of an ecologically and commercially important fishery
species in California, Kellet's whelk (Kelletia kelletii). The study compares the growth across the species' range and
in relation to different environmental temperatures experienced by individuals in the wild. Whelks of all sizes were
collected at 'warm' and 'cool' water kelp forest reefs in southern and central California, respectively, then brought to
the Cal Poly pier, divided into two groups and placed in ‘warm' and 'cool' simulated environments (sea water tanks),
following a full factorial experimental design. The whelks were then fed ad libitum and measured periodically over a
nearly one-year period. Measurement data from each treatment was then used to parameterize and model-select
individual growth functions (e.g., Von Bertalanffy) estimating whelk size-at-age in relation to location of origin and
ambient ocean temperature. Two main hypotheses were tested: Kellet's whelk exhibit nonlinear, saturating growth
with whelk age (versus monotonic growth), and the species' rate of growth is reduced in cooler ambient ocean
water temperature. This study provides key basic biological information for understanding Kellet's whelk spatial
population dynamics and provides information to help guide and evaluate sustainable management of the Kellet's
whelk fishery.

137



Rosen, D.D.*, Lauermann, A.R.

MONITORING OF THE CHANNEL ISLANDS MARINE PROTECTED AREA NETWORK USING REMOTELY
OPERATED VEHICLES-12 YEARS LATER

Marine Applied Research and Exploration

Protections implemented in 2003 created the Northern Channel Islands Marine Protected Areas (MPAS),
California's oldest and most studied network of protected areas. The islands serve as a unique scientific laboratory
for evaluating MPA effectiveness and for observing natural ecosystem shifts. After implementation, a collaborative
project was initiated by California Department of Fish and Wildlife and Marine Applied Research and Exploration
(MARE) to perform annual visual surveys between 2003 through 2009 using remotely operated vehicles (ROV).
Video transects were conducted on rocky habitat, identified using sidescan and multibeam sonar bathymetry maps
at depths between 20 and 80 meters. Five years later, in 2014 and 2015, MARE returned and surveyed the same
areas again. To date, over 675 km of video transect data has been collected both inside and outside of MPAs at ten
locations, giving a comprehensive look into the changes that have occurred over the last 12 years. While complete
analysis is forthcoming, preliminary comparison between 2003-2009 and 2014-2015 datasets indicates that
changes in both fish and invertebrate abundance have occurred throughout the MPA network. Preliminary results
are presented for select fish and invertebrate species.

tRoycroft, M.V. ¥*, Ruttenberg, B.I. *, Adam, T.C. 2, Dubbs, A.C. 3, Smith, T.B. 3, Brandt, M.E. 3

QUANTIFYING HERBIVORY ON CORAL REEFS TO DEVELOP A METRIC FOR MANAGEMENT AND
CONSERVATION OF CARIBBEAN PARROTFISHES

1 - California Polytechnic State University, San Luis Obispo, 2 - University of California, Santa Barbara, 3 -
University of the Virgin Islands, St. Thomas

On many coral reefs, parrotfishes serve as both important fishery species that support local economies and key
grazers that can facilitate settlement, growth, and survivorship of reef-building corals. Recent management
priorities have recognized the importance of parrotfish in facilitating coral recovery, particularly in the US Virgin
Islands. However, we lack species-level information needed to guide specific management targets. To fill this
knowledge gap, we first quantified and compared the feeding behavior of six parrotfish species in the Scarus and
Sparisoma genera by conducting fish follows, benthic surveys, and fish surveys at three study sites in St. Croix, US
Virgin Islands. Our preliminary results show large differences in diet, substrate preferences, and grazing rates
among species and between genera of parrotfishes. We will use this data to quantify the ecological function
provided by the parrotfish assemblage, based on species- and size-specific grazing rates and grazing preferences.
The final phase of this project will be to use our grazing metrics to model the grazing potential of a parrotfish
assemblage and forecast the impacts of different management strategies on the ability of the parrotfish assemblage
to control algae and facilitate the protection of corals.

tRussell, G.*, Chandler, J.

QUANTITATIVE DESCRIPTION OF BEHAVIORAL PATTERNS IN A CAPTIVE SEA OTTER POPULATION
Santa Catalina School

We have developed a ethogram based on the behavior of a captive otter population. We use this ethogram to
generate a quantitatively descriptive model that can be used to monitor variation in behavior over time or between
individual animals. Understanding the behavior of sea otters is especially important because they are an
endangered species.We are particularly interested in the potential for discovering correlation between surface and
subsurface behaviors in the easily observable captive population, and applying these models to predict subsurface
behavior in the more difficult to observe wild population. Initial results indicate some correlations between
surface/subsurface behaviors using a Markovian analysis of the otters in captivity. We also note a distinctive
repeated action pattern with one individual. These types of models may be be useful in predicting subsurface
behaviors in wild otters and monitoring health state of captive populations.

tSadowski, J.S. ¥*, Grosholz, E.D. 2

THE EFFECTS OF SPECIES INVASION AND CLIMATE CHANGE ON TRAIT-MEDIATED TROPHIC CASCADES
1 - Bodega Marine Laboratory, University of California, Davis, 2 - University of California, Davis Bodega Marine Lab
Predators have been shown to influence prey populations not only via direct consumption of individuals, but also
through non-consumptive processes. Chemical and other cues from predators can change prey behavior and
potentially reduce foraging rates, however, novel introduced predators may not be recognized by native prey.
Recognition of predator cues may be influenced by climate driven changes in air or water temperature affecting
consumer metabolism and foraging rates. However, little is known about how non-consumptive impacts may
interact with climate change. We examined how the foraging rate of an intertidal whelk (Acanthinucella spirata) on
barnacles (Balanus glandula) changes in the presence of native crabs (Romaleon antennarium) or non-native crabs
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(Carcinus maenas) in Tomales Bay, California. We also examined how A. spirata weight changed in the presence
of the two crab species. We found that native crabs significantly reduced weight gain in A. spirata, whereas non-
native crabs had no effect. Moreover, we found that A. spirata grew significantly faster in warmer waters,
independent of predator presence. However, we found little effect of either predator on barnacle consumption rates.
Thus, we found that both non-native species and climate-driven increases in sea temperatures can influence lower
trophic levels.

tSaladrigas, A.H.*, Jensen, M.M., Goldbogen, J.A.

QUANTIFYING THE 3D MORPHOLOGY OF FIN AND SEI WHALE BALEEN: IMPLICATIONS FOR FILTRATION
HYDRODYNAMICS

Hopkins Marine Station of Stanford University

Baleen whales include the largest animals on the planet, which support themselves by filter feeding tiny prey items
-- however, the hydrodynamics behind baleen filtration remain poorly understood. Although the morphology of the
triangular baleen plates has been described in many species, these measurements have been limited to two
dimensions. We used computed tomography (CT) to estimate the three-dimensional volume available for flow in
baleen samples from two different species, fin whales (Balaenoptera physalus) and sei whales (Balaenoptera
borealis). Using the CT images, we measured the space between the plates available for flow and estimated the
total three-dimensional flow volume. Preliminary results indicate that the total flow volume in a section of fin whale
baleen was an order of magnitude greater than that for the same number of plates of sei whale baleen. This is likely
due to the animals' relative size as well as their preferred prey: sei whales feed primarily on copepods, while the
larger fin whales feed on larger items such as schooling fish and krill. Understanding baleen's 3D geometry may
provide insight on pressure changes and flow speeds during filtration, ultimately enabling us to elucidate the
hydrodynamic mechanisms driving baleen filtration.

Scaramella, N.R., Anderson, T.K., Kottenbach, B.E., Simmons, M.J.*, Bourdeau, P.E.

VARIATION IN BODY SIZE AND CONDITION OF A KEYSTONE PREDATOR AND ITS PREY ACROSS AN
UPWELLING GRADIENT IN NORTHERN CALIFORNIA

Humboldt State University

Declining pH in ocean waters (ocean acidification or OA) is an emerging threat to marine ecosystems. Previous
laboratory experiments have indicated variable effects of pH stress on allocation to growth and calcified structures
in marine organisms that could influence predator-prey interactions. However, our understanding of potential OA
impacts on species interactions in nature is limited. To begin to assess the potential effects of OA on predator-prey
interactions in nature we examined body size and condition of a keystone predator (Pisaster ochraceus) and its
molluscan prey (Mytilus californianus, Chlorostoma funebralis) across nine intertidal sites in northern California that
vary in their exposure to low-pH conditions. Preliminary results indicate that Pisaster and Mytilus are larger with
better condition in low upwelling sites, but that Chlorostoma size and condition is invariant across sites. Predator
and prey body size and condition are also strongly positively associated within high upwelling sites, but strongly
negatively associated (Chlorostoma) or not associated (Mytilus) at low upwelling sites. Supporting previous
findings, our results suggest predator-prey interactions may vary with upwelling. However, because upwelling
drives other key factors (e.g., productivity, recruitment, predator-prey abundance) that may be driving our patterns,
the independent effects of pH must be isolated in future studies.

tSchiebelhut, L.M. ¥*, Gaylord, B. 2, Grosberg, R.K. 2, Jurgens, L.J. 2, Dawson, M.N. !

ECOLOGICAL AND GENETIC RECOVERY FROM A MASSIVE INVERTEBRATE DIE-OFF ALONG THE
CENTRAL COAST OF CALIFORNIA

1 - University of California Merced, 2 - University of California Davis

Dispersal potential is expected to correlate positively with gene flow, though recent aggregate global analyses
suggest pelagic duration is only poorly correlated to Fst. In August 2011, a natural removal experiment coinciding
with a major harmful algal bloom occurred along 100km of central California coast, providing a unique opportunity
to test how dispersal potential relates to genetic differentiation. We targeted four species that suffered elevated
mortality across the impacted coastline: Strongylocentrotus purpuratus, Leptasterias sp., Henricia sp. (all ~100%
mortality), and Pisaster ochraceus (elevated, spatially variable mortality). During the first year following the die-off,
we [1] quantified the abundance and size frequency distribution of the target species at sites across the impacted
range and unaffected reference sites to the south and north, and [2] developed and used RADseq markers to
identify the sources and thus dispersal distances of new recruits that recolonized the impacted range from 2012-
2015. We found that species with higher dispersal potential recolonized a broader extent of the impacted range,
and did so more quickly, than species with lower dispersal potential, emphasizing that species' attributes such as
fecundity, pelagic duration, and population size can influence dispersal.
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tScott, Z.S.", terHorst, C.P.

COMMUNITY-LEVEL EFFECTS OF AN INVASIVE BRYOZOAN ACROSS LATITUDES

California State University, Northridge

In a world undergoing drastic environmental changes, understanding the ecological processes shaping species
diversity across environments has become a major issue for ecologists. Foundation species are especially
interesting because they can facilitate smaller species by providing habitat. As invasive species expand their
ranges, they can facilitate some species while inhibiting others, but these effects may vary across latitudes and
environments. Our study used the fouling communities of northern and southern California to study the prevalence
of an invasive bryozoan, Watersipora subtorquata, and whether its effects on community structure and diversity
differ regionally. Results showed greater variation in both Watersipora cover and Shannon Diversity within regions-
Long Beach, CA and Bodega, CA-than among them, highlighting the potential for greater fine-scale environmental
variation. Non-natural substrates (e.g. cement, plastic) had greater Watersipora cover and Shannon Diversity than
natural substrates (e.g. rock), though these effects did not differ significantly between regions. Multivariate analyses
revealed that community structure among regions differed significantly at different levels of Watersipora cover.
These surveys serve to inform later field experiments that will test Watersipora’s community influence as a
foundation species. Studies of invasion ecology provide a unique opportunity to understand the forces ultimately
driving community structure.

Serpa, P.H.”

MARINEBIOS: AN INTERACTIVE WEB MAPPING TOOL FOR CALIFORNIA MARINE PROTECTED AREA
MANAGEMENT, MONITORING, AND ENFORCEMENT

California Department of Fish and Wildlife

In December 2012 California implemented the final region of a new coastal marine protected area (MPA) network
[n=124], in response to the Marine Life Protection Act passed by the State Legislature in 1999. This
accomplishment was possible in part due to a large collection of geographic data compiled to inform public
stakeholders, contributing scientists, resource managers and decision makers during the iterative process of
developing and reviewing MPA proposals in a public planning forum. As California's MPAs are monitored,
managed, and enforced into the future, the data themes originally collected for the planning of these areas remain
relevant for addressing ongoing questions related to adaptive management. As a venue to discover, visualize and
access these data focused on MPA management information needs, the California Department of Fish and Wildlife
has developed an interactive web map called MarineBIOS (www.wildlife.ca.gov/MarineBIOS) targeting technical
and non-technical users alike. The platform continues to evolve over time as the original source data from MPA
planning are updated with contemporary versions, completely new data sources are added from recent research,
and new functionality is built into the system.

Shapiro, S.J. *, Wickman, S.A. %, Clegg, H. %, Booher, L. !, Korcheck, K.M. %, Tyburczy, J.A. ?, Craig, S.F. %,
Raimondi, P.T. 3

PATTERNS OF DIVERSITY AND ABUNDANCE OF MUSSEL BED INVERTEBRATES AND ALGAE IN AND
OUTSIDE OF NORTHERN CALIFORNIA MARINE PROTECTED AREAS

1 - Humboldt State University, 2 - California Sea Grant Extension, Humboldt State University, 3 - University of
California, Santa Cruz

During the summers of 2014 and 2015, we used Multi-Agency Rocky Intertidal Network protocols to collect baseline
data on abundance and diversity of invertebrates and algae within mussel beds at 3 North Coast Marine Protected
Areas and 4 unprotected control sites. At each site we used point-contact methods to quantify percent cover in five
permanently marked mussel bed plots of 50 x 75 cm (0.375 m?) each. We present data from these first two
summers of monitoring including patterns of latitudinal and interannual variation for algae and barnacles.

tShauer, M. ¥*, Tissot, A.G. ?, Kane, C. N. 2, Tissot, B.N. !, Walsh, W.J. ¢

ASSESSING THE RELATIONSHIP BETWEEN YELLOW TANGS AND LAVENDER TANGS AS THE
AGGRESSOR CHANGES WITH DEPTH

1 - Humboldt State University, 2 - Western Washington University, 3 - Washington State University Vancouver, 4 -
Hawaii Department of Aquatic Resources

During the 1990s on the west side of the island of Hawaii (West Hawaii), aquarium fishers used to collect fish
without any restriction. The most sought out fish was the yellow tang Zebrasoma flavescens, causing a noticeable
decline in population (Tissot and Hallacher, 2003). Fish surveys conducted by DAR (Hawaii Division of Aquatic
Resources) have shown that when yellow tang populations decrease due to fishing pressure, there is as an
increase in lavender tangs Acanthurus nigrofuscus, perhaps in response to a reduction in competition between
these two species. Based on this pattern, it would appear that yellow tangs are dominant over lavender tangs. To
test this hypothesis we compared fish surveys completed between 2013-15 to examine how these patterns change
with depth. In addition, we analyzed videos taken of these two species to quantify the nature and extent of
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aggressive interactions. Initial results indicate that yellow tangs were being chased off the reef from their grazing
sites by A. nigrofuscus. Since this observation is counter to our hypothesis, we are examining these changes in
relationship to the effects from MPAs established in 2000, limiting aquarium collecting.

tSinclaire, M.T. **, Mackie, J.A. 2, Craig, S.F. !

LARVAL AGGREGATION AT SETTLEMENT OF AN INVASIVE BRYOZOAN, WATERSIPORA SPP.

1 - Humboldt State University, 2 - San Jose State University

Watersipora spp. are a group of colonial bryozoans that have invaded many areas of the world. Watersipora
subtorquata has appeared in estuaries, bays and harbors worldwide and has a horizontal, encrusting growth
pattern along the Southern California coast. A new, distinct species of Watersipora (unique in its COI sequence)
appeared in Humboldt Bay CA around 2005. Settling plate experiments were conducted in the lab to determine if
the larvae from this new species settle randomly or whether these larvae aggregate next to one another after
release from the same 3-dimensional head. Results indicate that larvae of this new species of Watersipora settle in
close proximity to each other, increasing the likelihood that growing colonies will collide with several other
conspecifics. This may facilitate the 3-dimensional, vertical growth form of this species seen in the field. Future
studies will examine whether these larvae are asexually produced (cloned) from a given maternal colony to yield
this pattern.

tSirovy, K.A.*, Eernisse, D.J.

PCR-BASED TESTS FOR DETECTING AN INVERTED MITOCHONDRIAL tRNA GENE CLUSTER IN CHITON
GENERA (POLYPLACOPHORA: LEPIDOCHITONIDAE)

California State University, Fullerton

The family, Lepidochitonidae, has been highly problematic in chiton systematics. Its monophyly has not been
established and there is much confusion about which genera should be included within it. Complete mitochondrial
genomes were recently determined for representatives of two Eastern Pacific genera that are normally included in
Lepidochitonidae, Nuttallina and Cyanoplax, and both were found to share a derived inversion of a seven-gene
cluster of tRNA genes relative to other chitons and even other mollusks. Using the available chiton mitochondrial
genomes, we designed PCR primers used in combinations of three or four to test whether members of selected
other chiton genera, including Lepidochitona (the type genus of Lepidochitonidae), share this derived inversion
found in Nuttallina and Cyanoplax. The tests should produce distinctive gel banding patterns for inverted versus
normal mitochondrial genome regions. If Lepidochitona shares this derived inversion for the seven-gene portion of
their mitochondrial gene order, this is evidence supporting the monophyly of Lepidochitonidae. Alternatively, we
could find that only Eastern Pacific genera associated with Nuttallina plus Cyanoplax possess the inversion, and
this would lead to new opportunities to study the biogeographic isolation and radiation of an Eastern Pacific chiton
clade.

tSmall, S.L.*, Edwards, M.S.

THE INFLUENCE OF ABIOTIC FACTORS ON THE INVASIBILITY OF SARGASSUM HORNERI
(PHAEOPHYCEAE: FUCALES)

Coastal and Marine Institute, San Diego State University

Non-native species invasions are increasingly important, anthropogenically-mediated events that can negatively
impact native species assemblages, food web dynamics, and ecosystem functioning. Detecting and controlling
invasions by marine macroalgae, in particular, is logistically difficult due to their dispersal via microscopic planktonic
life stages and complex heteromorphic life histories. However, understanding how the different life stages of these
macroalgae respond to variation in environmental conditions within their newly invaded habitats can prove
paramount to predicting the success of their invasions. Sargassum horneri (=filicinum), for example, is an invasive
rockweed that is currently spreading through shallow subtidal habitats along the southern California coast and
Channel Islands. In this study, we evaluate the invasibility of juvenile S. horneri using independent mesocosm trials
where we manipulated temperature and irradiance. Additional trials are being run to examine the independent and
interactive effects of variation in temperature, salinity, and nutrients. Invasibility is being assessed via physiological
measurements of growth, survival and photosynthesis. The results of these experiments will provide baseline
physiological tolerance information on which to base management decisions for this invasive species.

Spector, P.*

100 DAYS BEFORE THE ARROWHEAD

San Diego State University Coastal Marine Institute

The National Park Service (NPS) has the oldest non-military diving program in the United States. Taking on a
plethora of projects, NPS divers are highly trained in many aspects of scientific and commercial diving. Since 2010
the Submerged Resources Center (SRC), a division within the Park Service, has partnered with the Our World
Underwater Scholarship Society® (OWUSS) to provide a summer-long internship aimed at exposing one intern to
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the rigors of the Park Service's diverse dive program. For 3.5 months | traveled between 9 different Park Units, from
American Samoa to the US Virgin Islands, to participate on dive projects aimed at studying, preserving and
conserving natural and culture resources. The deliverables for this experience are photo-documentation through a
blog, and a final report given in person to the NPS office in Washington D.C. At by the end of this experience | had
gained a wealth of diverse skill sets, both related to SCUBA diving and resource management.

Stafford, D.S. ¥*, Kashef, N.S %, Lefebvre, L.S. ?, Beyer, S.G. %, Field, J.C. 3, Sogard,S.M. 3

OCCURRENCE AND IDENTIFICATION OF MULTIPLE BROODING IN ROCKFISHES (SEBASTES SPP.)

1 - NOAA Fisheries, SWFSC Fisheries Ecology Division; University of California Santa Cruz, 2 - NOAA Fisheries,
SWEFSC Fisheries Ecology Division; University of California Santa Cruz, 3 - NOAA Fisheries, SWFSC Fisheries
Ecology Division

Viviparous rockfishes (Sebastes spp.) most commonly produce one brood annually; however, multiple brooding
within a reproductive season has been documented in a handful of rockfish species. Prevalence of multiple
brooding appears to co-vary geographically and with size, with increased occurrence in southern California and in
larger females, but the drivers of this process are unclear. Ambiguity surrounding frequency of multiple brooding
complicates fisheries management. The production of multiple broods, especially if influenced by maternal size or
age, adds further uncertainty to accurate estimation of annual fecundity. Although stock assessments typically
account for size- or age- dependent fecundity when data are available, no assessments have yet formally
addressed the issue of multiple-spawning, which could be another mechanism for size- or age- dependent
fecundity if it occurs more frequently in larger, older individuals. Identification of multiple brooding, and
determination of the proportion of occurrence, is essential for accurate projections of spawning output. We use
three methods to identify multiple broods: macroscopic ovary examination, fresh microscopic inspection and
histological analysis. Here we discuss this life history strategy, prevalence of multiple brooding in our field
collections from central California, and compare the accuracy and efficiency of identification methods and their
implications for management applications.

tStaton, J.M. ¥*, Kelmartin, 1.D. !, Barrett, D.R. !, Mulligan, T.J. %, Tyburczy, J. 2

DISTANCE FROM PORT AS A PROXY FOR HISTORICAL FISHING PRESSURE ON NEARSHORE ROCKY
REEFS IN NORTHERN CALIFORNIA

1 - Humboldt State University, 2 - California Sea Grant

Rocky reefs are iconic features of the California coast that support both recreational and commercial fisheries while
providing habitat for a rich diversity of fishes. Monitoring rocky reef fish communities in the newly established
Marine Protected Areas (MPAS), off California’s North Coast, is critical to evaluating their effectiveness. Using
methods developed by the California Collaborative Fisheries Research program, we conducted hook-and-line
surveys, partnering with commercial passenger fishing vessel (CPFV) captains and volunteer anglers to
characterize the baseline status of fish assemblages in four MPAs, each with a suitable reference site, along the
north coast. Linear models were used to compare relative fish abundance, diversity, and size structure to distance
from the nearest fishing port, a proxy for historical fishing pressure. We found higher relative fish abundances (p-
value = 0.001) and diversity (p-value = 0.022) as distance from port increased. We also saw significant increases in
fork length of the two most commonly captured fishes, Black rockfish (Sebastes melanops) and Blue rockfish
(Sebastes mystinus) as the distance from nearest fishing port increased (p-value < 0.0001). Our results suggest
that distance from port can be used as a proxy for historical fishing pressure on the north coast.

Stone, T.M. ¥*, Moulton, C. 2

EVALUATION OF ST. JOHNS SOUTHEASTERN CORAL REEFS

1 - Castleton University, 2 - Virgin Islands Environmental Resource Station

Coral reefs play a critical role in the oceanic biome. Evaluation of natural reef development as well as the effects of
the anthropological impact is important in understanding the under-studied, diverse, and abundant ocean
ecosystem. Currently, there is insufficient data on reefs in the United States Virgin Islands (USVI). A special survey
protocol called Reef Check founded in 1996 by Dr. Gregor Hodgson was designed to give volunteer researchers a
method for evaluation based on high value indicator species. The species are divided among two categories of
organisms with an additional category containing substrates. The presence of six fish species and eight
invertebrates was recorded along with ten types of substrate. Beginning in 2005, faculty and undergraduate
students from Castleton University have traveled to St. John to conduct these surveys. In 2010, hurricane Otto
destroyed numerous reefs in southeastern St. John. Species distribution has changed during reconstruction. This
was evident in the fish and invertebrate populations where biodiversity increased with each passing year. Substrate
proportions indicated increase in sponge population as well as soft and hard corals. Continuous monitoring of coral
reefs, as well as the events that impact them, will further improve knowledge of how they cope with environmental
stress.
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Stowe, L.M. 1, TRidgway, K.L. ¥*, Nguyen, A. M. 1, Litvin, S. ?

EFFECTS OF AN INCREASED BIOMASS OF KELP ON PH

1 - Santa Catalina School, 2 - Hopkins Marine Station, Stanford

Ocean acidification is a threat to many marine species and is especially significant in coastal areas due to the
shoaling that occurs in intertidal communities (Hendriks, et al. 2014). Algae may play a significant role in coastal pH
because it absorbs CO2 and decreases the amount of CO2 available to react with water to create carbonic acid
(H2CO3). We created a model tide pool simulation in order to determine how kelp, specifically Pelvetiopsis limitata,
affects the pH of water over 5 hours, which approximates one tidal period. In the experimental tanks, the increase
in pH showed that the presence of kelp affects the amount of CO: at tide pool scales. Because the presence of kelp
increases pH, an increase in algae prevalent in the ocean has the potential to significantly decrease local issues
associated with ocean acidification.

Straley, J.M. 1, Rodger, K.A. ?*, Ricketts, N.J. 3, Calvin, J.T. 3, Purvis, M.M. 3, Ricketts, E.F. 4, Miner, C.M. 5,
Raimondi, P.T. 5, Lohse, D.P. %, Pearse, J.S. 5, Straley, J.H. 3

ED RICKETTS FROM CANNERY ROW TO SITKA, ALASKA: SCIENCE, HISTORY AND REFLECTIONS ALONG
THE PACIFIC COAST

1 - University of Alaska Southeast, 2 - University of California Davis, 3 - Sitka, AK, 4 - Pacific Biological
Laboratories, 5 - University of California Santa Cruz

This is a collection of essays telling a remarkable story. The main essay, "Notes and observations, mostly
ecological, resulting from northern Pacific collecting trips chiefly in southeastern Alaska, with special reference to
wave shock as a factor in littoral ecology”, was written by Ed Ricketts in 1932. It explores the influence of wave
shock upon littoral ecology. The Wave Shock Essay revolves around a collecting trip through the inside passage
from Puget Sound to Sitka, Alaska aboard the Grampus , a 32-foot vessel owned by Jack and Sasha Calvin. The
remaining six essays in this book also have connections to Sitka, Alaska and to Monterey, California, where Ed
Ricketts's lab was located. These essays tell the story of a group of people whose lives were intertwined with the
ocean and with each other. The story details how the animals living along this coast survived in a brutal, powerful
and challenging seascape. Taken together, these essays allow us to gain insight as to how Ed Ricketts thought and
how he observed the connections and relationships among the intertidal animals along this wave-swept coastline.

tStruch, R. ¥*, Clark, B. ?, Ricker, R. 3, Aeppli, C. 4, Bertrand, A. 2, Kirby, I. 2, Champlin, D. ?, Nacci, D. ?,
Whitehead, A. !

TOXICITY RESPONSES OF KILLIFISH EMBRYOS EXPOSED TO SATURATE, AROMATIC, AND POLAR
FRACTIONS OF LOUISIANA SWEET CRUDE OIL

1 - University of California, Davis, 2 - US EPA Atlantic Ecology Division, 3 - NOAA Office of Response and
Restoration, 4 - Bigelow Laboratory for Ocean Sciences

Current models for estimating the ecological risks of oil mixtures assume additive toxicities of polycyclic aromatic
hydrocarbons, but recent studies suggest mixture effects depend on different combinations of different fractions of
oils. Some of these fractions persist in the environment for decades, but their contribution to toxicity is not well
understood. The purpose of this study is to analyze the developmental and transcriptomic responses of Atlantic
killifish (Fundulus heteroclitus) embryos exposed to whole and fractionated Louisiana sweet crude (LSC) to
discover the fractions of LSC oil that are responsible for toxicity. High-energy water-accommodated fractions
(HEWAFs) and chemically enhanced HEWAFs (HE-CEWAFs) were prepared for animal exposures using whole
LSC and 3 LSC fractions: saturate, aromatic, and polar. Embryos were exposed for 6 days post-fertilization (post-
organogenesis) and assessed for heart rate, developmental abnormalities (scored as sublethal phenotypic
endpoints), time to hatch, growth, and survival. Early-to-mid-development embryos were also archived for RNA-Seq
gene expression profiling. HEWAFs and HE-CEWAFs produced dose-responsive sublethal effects on heart rate
and development. Ongoing transcriptomic analyses may reveal mechanistic differences between oil fractions and
will further our understanding of their potential for long-term ecological effects.

tSullaway, G.H.*, Edwards. M.S.

INVASIVE BROWN ALGA DECREASES ALGAL BIODIVERSITY AND COMMUNITY PRODUCTIVITY

San Diego State University

Species introductions and the subsequent displacement of native species can negatively impact community
assemblages and alter ecosystem functioning across a wide range of habitats. Macroalgae, in particular, are
common marine invaders due to their microscopic life stages, which are easily transported great distances in
ballast water and/or associated with floating debris. Here, measurements of algal biodiversity and primary
production are being used to estimate the effects of the invasive brown alga, Sargassum horneri, on ecosystem
function in southern California. In order to track temporal changes in algae biodiversity that may be occurring due to
the arrival of S. horneri, we are monitoring permanent benthic transects for algal presence, diversity, and percent
cover at three sites in southern California. Additionally, we are measuring the photosynthetic carbon uptake

143



potential and physiology of S. horneri and comparing these measurements to that of dominant native macroalgae.
Our initial results suggest that S. horneri negatively impacts native algal biodiversity, but that S. horneri has higher
photosynthetic efficiency and greater photosynthetic rates compared to native species. We are currently using this
information to quantify the effects of this invasion on community health and net ecosystem production, and assess
temporal impact of S. horneri on ecosystem function.

tSullivan, J.M.*, Cerny-Chipman, E.B., Johnson, A.M., Menge, B.A.

OPPORTUNITIES FOR ECOLOGY, CONSERVATION AND PUBLIC ENGAGEMENT THROUGH SEA STAR
WASTING DISEASE

Oregon State University

The recent outbreak of sea star wasting disease (SSWD) along the US west coast is one of the most widespread
disease outbreaks in a marine species. SSWD has caused system-wide depletion of Pisaster ochraceus, a
charismatic member of tidepool communities. Pisaster is the original keystone predator and is disproportionately
responsible for structure and functioning in intertidal communities. Although distressing, the SSWD outbreak
presents a rare opportunity to contribute scientific insight into community response to top predator loss, test major
tenets of ecological theory at an unprecedented scale, connect the public with ecology and ocean science, and
inform marine ecosystem management. In addition to conducting basic ecological research, we have employed a
multi-pronged approach to engage different audiences in our science. We have disseminated information formally
through talks at academic conferences, interest group meetings, and public events. We have engaged the public
through facilitating citizen science involvement in documenting spread and virulence of the disease across the
coast and through interactive events aimed at engaging the public in marine science. Finally, we have explored
new outreach pathways through the creation of a corporate partnership with Rogue Ales and Spirits to raise public
awareness about ocean health and funding for SSWD research.

Sutton, L.N.*, Van Alstyne, K.V.

UPREGULATION OF DMSP PRODUCTION IN RESPONSE TO EXTRACELLULAR REACTIVE OXYGEN
SPECIES (ROS) IN INTERTIDAL GREEN ALGAE

Shannon Point Marine Center, Western Washington University

Ulvoid algae, such as Ulva and Ulvaria, produce algal blooms in the Salish Sea. When physiologically stressed,
these plants release ROS, including hydrogen peroxide (H202), a signaling molecule that causes oxidative damage,
into the surrounding seawater. In response to extracellular H202, dimethylsulfoniopropionate (DMSP) in these algae
is cleaved to form the more potent antioxidants dimethyl sulfide (DMS) and acrylic acid. We hypothesized that
increases in extracellular H202 would cause DMSP production to be upregulated in the intertidal algae Ulva
intestinalis, Ulva lactuca, Ulva linza, and Ulvaria obscura. To test this hypothesis, algae were exposed to 0, 5, 20
and 80 uM H202, using two exposure treatments, a single 3-hour exposure and continuous exposures. After 3 and
7 days, DMSP in the algae was quantified. Our results show that responses to H20: are species-specific. The lower
intertidal species U. lactuca and U. obscura significantly increased DMSP production in the 20 and 80 uM H205),
daily treatments relative to controls, while the higher intertidal species U. linza and U. intestinalis did not. These
data show that lower intertidal species, which experience oxidative stresses infrequently, are more responsive to
extracellular ROS than higher intertidal species, which frequently experience oxidative stresses.

tSwift, H.F.”, Dawson, M.N.

GENETIC DIVERSITY OF JELLYFISHES AND POPULATION DYNAMICS OF PLANKTON FOLLOWING
ENVIRONMENTAL PERTURBATION

University of California, Merced

Environmental perturbations can have varying impacts on populations and communities. The effects may be
difficult to observe and quantify in natural systems, leaving the duration and persistence of effects often poorly
understood. For example, factors driving jellyfish population dynamics are masked partly by the complex and open
systems in which jellyfish occur, which has confounded identification of the causes of ‘jellyfish blooms'. The natural
microcosms of marine lakes-isolated bodies of seawater entirely surrounded by land-provide a tractable situation in
which to study marine dynamics. In 'Jellyfish Lake', Palau, we have been assessing and analyzing environmental
variation and the population sizes of phytoplankton, microzooplankton, and medusae monthly since the major El
Nino-La Nina of 1997/8; we also assessed the jellyfish population genetic structure pre- and post-perturbation. We
measured a post-perturbation demographic expansion, mirrored in increased haplotype diversity, and high
variability in jellyfish population size for the first 7 years until returning to lower, more stable, pre-perturbation levels.
The coupling between phytoplankton and zooplankton population dynamics rapidly moved between synchronous
and asynchronous periods. Jellyfish-affected systems may react in more complex ways than previous studies have
indicated, and with potentially long-lasting effects in populations.
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Szoboszlai, A.l.*, Thayer, J.A., Sydeman, W.J.

PUTTING THE PREDATOR IN FORAGE FISH MANAGEMENT

Farallon Institute

Ecosystem-based fisheries management (EBFM) in the California Current emphasizes the inclusion of predator-
prey interactions in food web models. Yet assimilation of diet data for fish, mammals and seabirds that consume
forage species has been hindered by the high species diversity of upper trophic pelagic predators (>160 species),
the grand spatial scale of the large marine ecosystems these predators inhabit, and the relatively short-term nature
of existing studies on predator diets. We conceived the California Current Predator Diet Database (CCPDD) to
confront the myth that diet data to inform inclusion of predator-prey interactions in EBFM aren't available. We
present a synthesis of available published diet data for 119 predators from 193 citations in the California Current
System. We focus on spatio-temporal coverage of data, ranks of forage species in predator diets, and a
bioenergetic model for anchovy consumption by marine predators. Management and research outcomes from this
project have ensured the protection of unmanaged and currently un-fished forage species, improved the resolution
of predator diets in ecosystem food web models, and provided data on the importance of commercially-fished
anchovy and sardine in predator diets.

Szuta, D.*, Kim, S.

COMMUNITY STRUCTURE AND ZONATION OF ANTARCTIC BENTHIC INVERTEBRATES: USING AN R.O.V.
UNDER ICE TO DEFINE BIOLOGICAL PATTERNS

Moss Landing Marine Labs

Antarctic benthic communities have been found to be complex and largely variable along environmental gradients.
Though the shallow-water benthic communities in the Ross Sea are known to be high in species richness and
abundance, the lower sublittoral zone has been understudied and, especially under the Ross Ice Shelf, the
community composition is largely unknown. In 2008 and 2009, imagery of the seafloor under the Ross Ice Shelf
and Ross Sea seasonal ice was collected via Remotely Operated Vehicle at depths to 300 m. Imagery was
analyzed to elucidate the zonation of community structure and to infer potential ecosystem drivers. Images were
processed in ImageJ for individual counts and in PhotoQuad for percent cover of colonial organisms, with each
organism being identified to the lowest possible taxon and placed into functional groups (e.g. mobile predators,
suspension feeders) for analysis. Univariate analysis is being conducted in JMP and community analysis in
PRIMER. Although ice shelves have persisted in the Antarctic for thousands of years, ice shelf collapse has
become a fairly common occurrence, and radical changes to the underlying seafloor have followed. Establishing
baselines of Antarctic seafloor communities is critical before these habitats are lost forever due to effects of climate
change.

tTagini, A.C.”

Using Spatial Modeling to Predict Fish Distributions in Central California

Moss Landing Marine Laboratories

Through the Magnuson Stevens Fishery Management Act the federal government is mandated to designate and
protect 'essential fish habitat.' The challenge of this mandate lies in determining which habitats are utilized by
species and where they occur. Species distribution modeling (SDM) is a method used to predict which benthic
habitats are utilized by fish and to estimate where species will occur. SDMs can be used to assess habitat
suitability, predict species distributions in unsurveyed areas, improve site selection for research, and inform
management decisions. With increased availability of high resolution seafloor maps of the California continental
shelf, there is an opportunity for more extensive SDM and model testing. | plan to 1) Identify macroscale species
habitat associations of Sebastes miniatus, Sebastes chlorostictus, and Citharichthys sordidus and 2) Develop and
test predictive models and create maps of species distributions. We conducted 816 visual surveys of fish along 270
km of coastal California waters from San Francisco to San Simeon in 2013 and 2014. | will create predictive maps
of the distributions of Sebastes miniatus, Sebastes chlorostictus, and Citharichthys sordidus and assess differences
in predicted abundance, distribution, and total biomass using benthic maps of 1, 5, and 10-meter resolution.
Additionally I will use 2014 fish observations to test the power of predictive maps made with 2013 fish observations.
This research will help to understand the utility of SDM in predicting fish distributions in marine habitats on the deep
continental shelf.

Taylor, K.J., Swanson, K.L., Phan, M.E.*, Bourdeau, P.E.

HUMBOLDT BAY: 95 PROBLEMS BUT A GREEN CRAB AIN'T ONE

Humboldt State University

The European Green crab, Carcinus maenas, is one of the most invasive marine species; establishing several
successful populations outside its natural range. In the eastern north Pacific, C. maenas are found in salt marshes,
estuaries, and bays from central California to Alaska; where they are voracious predators and competitors that can
strongly alter native communities. State-sponsored surveys of Humboldt Bay, one of California's largest estuaries,
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have identified 95 invasive marine species; but only low numbers of C. maenas have been observed since their
initial sighting in 1995.To determine whether C. maenas has established in Humboldt Bay since the completion of
previous survey efforts in 2012, we trap-collected crabs at 9 sites between June and October 2015. Catch-per-unit-
effort for C. maenas was zero whereas native species included: rock crabs (Romaleon antennarium; Cancer
productus), Dungeness crabs (Metacarcinus magister) and shore crabs (Hemigrapsus orgenensis; Pachygrapsus
crassipes). H. oregonensis comprised the majority (> 90%) of the total catch. Although the size of the current green
crab population in Humboldt Bay is unknown, our results suggest that it is rare or absent. Why C. maenas are
unable to establish populations in Humboldt Bay is unclear; competition with native crabs or predation may play
important roles.

tThomas, .M. ¥*, Mann, C. 2, Oliver, J.S. 2

WATER CONTROL STRUCTURES INFLUENCE CHANGE IN CRUSTACEAN COMMUNITY COMPOSITION IN
ELKHORN SLOUGH

1 - California State University, Monterey Bay, 2 - Moss Landing Marine Laboratories

North Azevedo pond, a restricted peripheral wetland in Elkhorn Slough, CA, undergoes daily dynamic changes in
dissolved oxygen and temperature. These hydro-chemical conditions create a stressful habitat for organisms,
especially benthic infaunal communities. For benthic invertebrates, crustaceans are important to the food web and
help control algal populations by grazing. Crustaceans are also known to be used as indicators of harsh
environmental conditions. In 2009, hydrographic structures were implemented adjacent to culverts at the pond to
increase water flow and ultimately improve water conditions. Water temperature and dissolved oxygen data was
collected using YSI sondes. Benthic infaunal samples were collected and identified before, by Oliver et al. 2009,
and after, by Christine Mann, the installment of the water control structures. All crustaceans were counted and
identified to lowest taxonomic level. Three species of amphipods were found in higher abundance compared to the
Oliver study, but no tanaidaceans, sea spiders, or crabs were found. These results show an increase in abundance
of some species, especially an invasive amphipod, Monocorophium insidiosum, but a drop in diversity of the
benthic crustacean community. This suggests the habitat may still be struggling to maintain a healthy ecosystem
with climate change and low dissolved oxygen concentrations.

tThurston, A.M.*, Nickols, K.J.

BARNACLE LARVAL DENSITY ACROSS OCEANOGRAPHIC GRADIENTS IN THE MONTEREY PENINSULA
California State University, Monterey Bay

We examined local gradients in oceanographic processes and their effects on barnacle larval distributions. Our
study area, the north side of the Monterey Peninsula, is characterized by low upwelling. Within this area we
sampled sites with high (Pt. Pinos) and low (Hopkins) wave exposure at two distances from shore: the kelp forest
edge and offshore of the forest. We sampled zooplankton weekly via plankton tows over a three-minute period at
each location during July-August 2015. Zooplankton were classified to the lowest taxonomic level possible. We
found that larval densities varied temporally and spatially. Overall, larval densities were lowest in early July, but
increased in late July. The highest larval densities were found at Hopkins in late July, and were an order of
magnitude larger than those at Point Pinos. Densities between the kelp edge and offshore were similar at Hopkins
but varied at Pt. Pinos. Although general oceanographic patterns between sites did not yield consistent differences
in larval distributions, water column properties on each sampling day may reveal patterns between larval densities
and local oceanography.

tTorres, R.F.*, Parker, T. A., Burnaford, J.L., Zacherl, D.C.

SETTLEMENT, RECRUITMENT, SURVIVAL, AND GROWTH OF THE OYSTERS OSTREA LURIDA AND
CRASSOSTREA GIGAS AS A FUNCTION OF TIDAL HEIGHT

California State University Fullerton

Surveys of seawalls in southern California bays have uncovered zonation of native (Ostrea lurida) and non-native
(Crassostrea gigas) oysters, where non-natives reach their maximum density higher in the intertidal zone than
natives. This zonation may be explained through differences in settlement, recruitment, and/or growth and survival
across species. We observed settlement, recruitment, survival, and growth of native and non-native oysters, across
a range of tidal elevations, on a mudflat and a chain-link fence in San Diego Bay, California during summer 2015.
To assess settlement rates, 23-25 ceramic tiles each were deployed onto a fence and suspended above a mudflat
at multiple tidal elevations from -0.3 m MLLW to +0.9 m MLLW; they were replaced every two weeks for 4.5
months. To measure recruitment, survival, and growth, we deployed a second set of tiles at each location as above
and evaluated them after 4.5 months. Preliminary analyses indicate that settlement of both species parallel adult
distributions but this result partly contradicts settlement patterns from the previous summer. Recruitment, survival,
and growth data appear to reinforce the distributional pattern set at settlement. Results will help facilitate installation
of restoration beds at tidal elevations that maximize native performance and minimize non-native performance.
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tvan Heerden, V.N.*, Horn, D.A., Schmitt, T.J., Wormald Steele, C.L., Anderson, S.S.

ECOLOGICAL IMPACTS OF MARINE DEBRIS ON SANDY BEACH COMMUNITIES IN AITUTAKI, COOK
ISLANDS.

California State University, Channel Islands

Marine debris has been observed in all of the worlds oceans and washes ashore onto beaches worldwide, including
remote and uninhabited islands without a localized source of pollution. Aitutaki, Cook Islands (7 mi2) is an almost-
atoll with a large inhabited island (rough population of 2,000), surrounded by a barrier reef and many uninhabited
motus (islets). We observed extensive accumulation of marine debris on the ocean-ward beaches of the motus in
the summer of 2015 during surveys of debris (piece counts and total weight). To assess the potential ecological
impacts on the intertidal and beach ecosystems, we examined abundance and diversity of invertebrate infauna,
distribution of bird and sea turtle nesting sites. Plastics were the predominant macroscopic debris category, with our
additional surveys of microplastic particles and fibers (< 5mm) detecting microtrash on beaches on almost all main
island and offshore motu beaches. We initially found that there were 31.55 kg of marine debris per kilometer of
beach surveyed on the larger island as well as 23.00 kg/ km of debris on the motus. This abundance of marine
debris is of particular concern due to potential ecological impacts on known sites of nesting seabirds and of the
endangered Hawksbill turtle.

Verga-Lagier, A.F. '*, Beers, J.M. 2, Litvin, S.Y. 3, Somero, G.N. 2

PHYSIOLOGICAL RESPONSES OF JUVENILE ROCKFISHES TO HYPOXIC CONDITIONS

1 - California State University, Monterey Bay, 2 - Hopkins Marine Station, Stanford University, 3 - Hopkins Marine
Station, Stanford University, Marine Life Observatory, Stanford University

Coastal marine ecosystems of California are subject to periodic pulses of upwelling-driven hypoxic water. Dissolved
oxygen (DO) regularly declines to levels known to be physiologically stressful for marine fauna, with the potential to
affect the overall health of resident taxa, such as rockfish of the genus Sebastes. Due to their abundance across
nearshore habitats, rockfish are ecologically important and a significant resource to fisheries-thus, understanding
how these animals respond to reoccurring hypoxic conditions is critical. A majority of species physically responds to
low DO via behavioral and/or physiological modifications, but specific thresholds and sublethal effects of hypoxic
stress within most taxa are relatively unknown. To investigate how hypoxic events physiologically affect rockfish,
we treated young-of-year (YOY) Sebastes (S. mystinus, S. paucispinus, S. goodei, S. serranoides) to an acute
hypoxic exposure that simulated [DO] under a natural upwelling event. We then examined several physiological
metrics, including analysis of enzyme markers that provide insights into tissue-level metabolism and blood
biochemical indicators to test for systemic stress. Overall, our results show that YOY rockfishes have species-
specific physiological responses to hypoxia, which in turn may influence a diverse set of factors spanning from
growth to predator-prey relationships and, ultimately, to fithess.

Wallingford, P.D.*, Sorte, C.J.B.

CHANGES IN PREDATOR AND PREY DISTRIBUTIONS ACROSS VERTICAL GRADIENTS

University of California, Irvine

Predator-prey relationships are important drivers of community structure in marine ecosystems. If climate change
causes intertidal species to undergo vertical habitat shifts due to increased thermal stress, altered predator
abundances and distributions could have profound implications for community structure. To evaluate how predator
and prey distributions might change, we used a space-for-time comparison across a latitudinal gradient that
encompasses greater temperature variation than the warming anticipated over the next century. Intertidal surveys
were conducted at 0.5-m vertical intervals along 5 transects at 20 sites spanning the Gulf of Maine. We
hypothesized that predators would be distributed lower in the intertidal at lower latitudes (due to higher thermal
stress) and that prey abundance would be inversely related to predator abundance. These hypotheses were
supported: there were strong interactive effects between latitude and tide height for predator and prey species,
which were more abundant higher in the intertidal in northern latitudes that southern latitudes, and prey abundance
was inversely related to predator abundance. Importantly, there was a predator x latitude interaction suggesting
that impacts of predators change across spatial gradients and will shift over time in the future.

Ward, M.A.*, Edwards, M. A.

ASSESSING PHOTOSYNTHETIC CARBON USAGE IN ZOSTERA MARINA

Coastal and Marine Institute, San Diego State University

The world's oceans absorb approximately one-third of anthropogenic CO2 emissions, with coastal seas being
responsible for ~30% of this absorption. A large part of this is attributed to photosynthetic carbon sequestration by
coastal autotrophs, yet estimates of this contribution are highly variable. Consequently, research over the last
several decades has sought to improve our understanding of coastal biota's role in carbon cycling in an effort to
estimate these ecosystems’ ability to ameliorate the impacts of climate change and ocean acidification. One
species with high carbon sequestration potential is eelgrass (Zostera marina). This study seeks to examine this
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species' use of dissolved inorganic carbon during photosynthesis and quantify carbon sequestration in situ under a
variety of abiotic conditions through novel methodologies. Specifically, polyvinyl photorespiration bags placed in the
field at different depths allowed Z. marina samples to photosynthesize under natural light and prevented boundary
layer formation by transferring water motion energy through the bags. The water in each bag was then analyzed
using potentiometric titration in order to measure the changes in TIC (pCO2, HCOzs-, and CO3?- ) due to
photosynthesis. The results from these photorespiration experiments are presented here, and bolster our current
understanding of Z. marina's carbon sequestration potential.

Webb, S.J.*, deVries, M.S.

PHENOTYPIC PLASTICITY OF SEA URCHIN JAWS

Scripps Institution of Oceanography, University of California, San Diego

Phenotypic plasticity helps animals cope with environmental changes. Field studies on the purple sea urchin,
Strongylocentrotus purpuratus, suggest that changes in food abundance elicit a morphologically plastic response in
the Aristotle's lantern jaws. Specifically, jaw size relative to body size increases with low food availability. To test
whether this relationship holds in individual juvenile purple sea urchins, we divided 90 animals into two treatments
for six months. In the high food treatment, urchins had constant access to kelp. In the starvation treatment, urchins
were given kelp every 12-14 days for 24 hours. After three months, 30 animals were subsampled to determine the
relationship between test diameter, jaw length, and gonad weight. Test diameter and body size corrected gonad
weight were significantly lower for starved animals than for those with constant food, but their ratio of jaw length to
test diameter was significantly higher. Treatments were then switched for the remaining animals. It is predicted that
relative jaw length is reversibly plastic and will therefore decrease after starved animals are held in high food
conditions. Reversible plasticity of urchin jaw length indicates adaptive value, but the biomechanics behind the
relationship between jaw length and feeding has yet to be explored.

tWegener, C.M. ¥*, Martin, B. 2, Didden, C. 3, Edmunds, P.J. 4

OVERGROWTH OF TROPICAL OCTOCORALS BY MILLEPORID HYDROCORALS: RECRUITMENT OR
PURSUIT?

1 - California Polytechnic State University, Pomona, 2 - University of Miami, 3 - Viewpoint School, 4 - California
State University, Northridge

As the abundance of tropical reef corals decline, it is important to revisit the factors controlling benthic community
structure as the relative abundance of taxa change. In the Caribbean, Millepora is an important component of coral
reefs, and it is well known as a strong competitor for space; M. alcicornis in particular, can detect, pursue, and
overgrow octocorals (Wahle in 1980). In 2014 and 2015, we studied Millepora-octocoral interactions on shallow (< 9
m) reefs in St. John, U.S. Virgin Islands, with the objective of evaluating the abundance of this interaction on
present-day reefs, and determining whether “infections” are initiated by pursuit and overgrowth (sensu Wahle
1980). Large numbers (10%) of octocorals were encrusted by Millepora, and many were Gorgonia or Eunicea, with
the rest of an unknown identity (6% fully encrusted). Many octocorals (21%) that were infected by Millepora were >
2 m from the nearest Millepora colony that was encrusting benthic surfaces, and in other cases, octocorals were
found in contact with Millepora without signs of infection. Together these results suggest that infections of
octocorals by Millepora in St. John are initiated by a wider diversity of mechanisms than suggested based on
research conducted nearly 50 years ago in Jamaica.

Weltz, AW.*

DRAKES ESTERO ECOLOGICAL MONITORING PILOT STUDY

California Dept. of Fish and Wildlife

The California Department of Fish and Wildlife’'s (CDFW) Aquaculture and Bay Management Project, in
collaboration with CDFW's Statewide Marine Protected Area (MPA) Management Project, is conducting a two-year
ecological monitoring pilot study in Drakes Estero, Marin County, California. Long term aquaculture operations in
the estuary ceased in late 2014, which presents a unique opportunity to examine current ecological conditions
before restoration activities are initiated by the National Park Service (NPS). Additionally, we will evaluate changes
in the estuary following the removal of the aquaculture structures and debris, while characterizing baseline
ecological conditions in two MPAs that were established within Drakes Estero in 2010 in accordance with
California’s Marine Life Protection Act. Here, we present preliminary data from the first year of sampling. Staff
scientists surveyed 16 permanent 30m transects (eight at current oyster rack sites and eight adjacent control sites)
via SCUBA in summer and fall 2015. Both ecological assemblages and anthropogenic debris (including shells from
the expired aquaculture operation) were inventoried by divers. As this is an ongoing study, formal analysis is
pending. Preliminary data, however, allow characterization of oyster rack vs. control sites prior to the NPS's
planned restoration of the estuary.
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Wickman, S.A.*, Kee, A. M., Succow, M. L., Craig, S.F.

ASSESSMENT OF THE PACIFIC MOLE CRAB, EMERITA ANALOGA, IN A NORTHERN CALIFORNIA MARINE
PROTECTED AREA AND TWO ADJOINING BEACHES

Humboldt State University

The Pacific mole crab, Emerita analoga, is a small, sand burrowing crustacean commonly preyed on by shorebirds
and fish in addition to being used by surf anglers for bait. Previous studies have shown some populations of mole
crabs to be sporadic and appear to be dependent on larval drift for sustained recruitment. Following the recent
establishment of Marine Protected Areas (MPAS) along the northern California coast, mole crab populations located
in Humboldt County at Samoa State Marine Conservation Area (Samoa SMCA) and two contiguous unprotected
beaches (Samoa Beach to the South and Mad River Beach to the north) were examined. Sampling was performed
over a period of mole crab recruitment during the months of May, June, and July in 2015. Mole crabs were
collected from all three beaches during the three month period using two sampling methods: (1) Dipnet surveys
were performed to assess mole crabs suspended in the water column due to wave action which are accessible as
prey for fish and birds, and (2) Coring surveys were undertaken within the swash zone to estimate population
abundance and size distribution in the sediment. Differences in the size distribution of mole crabs across beaches,
and in the surf verses the sand will be discussed.

EXHIBITOR EVENT AT POSTER SESSION

“Connecting Across Boundaries: Expanding Participation in Science”

Exhibitors participating:

eCalifornia Collaborative Fisheries Research Program
eCalifornia Academy of Sciences

eCalifornia Department of Fish and Wildlife

eMarine Applied Research and Exploration (MARE)
eMarine Protected Area Collaborative Network
eCalifornia Ocean Protection Council

eOceanSpaces

*Oregon Department of Fish and Wildlife / Partnership for Interdisciplinary Studies of
Coastal Oceans (PISCO)

eReef Check

eUniversity of California Natural Reserve System
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Local Restaurants Options (within walking distance (=~ 0.5 mile of the hotel)

The hotel is in a mall district and so most of what is around are various types of chain restaurants,
ranging from local/regional to national chains. Arden Fair Mall is across from the hotel and it has
numerous restaurants and a food court. Some options are listed below, but there are many others.

1. Market Square at Arden — 1735 Arden Way (0.5 miles)
a. Dos Coyotes Border Café (tex mex)
b. Smashburger (burgers)
c. Plutos (salads / sandwiches)
d. Taro by Mikuni (sushi)

2. Arden Fair Mall — 1689 Arden Way (0.3 miles) (a is located inside the mall; b-e all have
storefronts that face outside the mall or at least are just inside the entrance)

a. Food court with tons of options: http://www.ardenfair.com/Directory
b. BJ's Restaurant and Brewhouse
c. Johnny Rockets (1950’s diner type place)
d. Season’s 52
e. Maggiano’s Little Italy

3. Elephant Bar (0.1 miles) — 1500 Arden Way

4. El Torito (0.2 miles)— 1598 Arden Way

5. Olive Garden (0.5 mile) — 1780 Challenge Way

6. Cheescake Factory (0.5 mile) — 1771 Arden Way

7. Nana’'s Café and Bakery (0.1 mile) —1555 River Park Dr.
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