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99™ ANNUAL MEETING
NOVEMBER 81 11, 2018
IN TACOMA, WASHINGTON

Reqistration and General Information

Welcome! The registration desk will be open Thurs 5:00 - 8:00 pm, Fri-Sat 7:30 am - 6:00
pm, Sun 10:00-1:00. Registration packets will be available at the registration desk for attendees
who have pre-registered. Those who have not pre-registered but wish to attend the meeting can
pay for membership and registration anytime after 5:00 pm on Thursday ($200 Student/ $350
Regular) at the registration desk. Very limited tickets for the Saturday night buffet dinner
will be available at the meeting, but first come - first served 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 or guest AAH ticket for
admittance. WSN T-shirts and other merchandise can be purchased or picked up at the WSN
Student Committee table.

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

Thanks to Donors
We are grateful for financial support from California SeaGrant, University of British Columbia
Department of Zoology.

Thanks to Volunteers i we appreciate you!

This meeting could not happen without substantial volunteer contributions from many people.
The secretariat thanks the student committee, the band, the judges of posters and talks, the
Sagarin award committee, the student volunteers, and all those who keep our society going!
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Merchandise

Merchandise may be picked up during the following times:
THURSDAY: 5:00 - 8:00 PM

FRIDAY: 7:30 - 8 AM and all coffee breaks
SATURDAY: 7:30 - 8 AM and all coffee breaks
SUNDAY: 8 - 8:30 AM, 10-10:30 AM
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Auction
Proceeds from the silent auction and limited live auction will support the student travel fund.
Please take items to the merchandise table for donation. Thank you!

SILENT AUCTION: Friday 11/9 @ 8 am through Saturday 11/10 @ 5:15 pm.
Winners must pick up their items by Sunday 11/11 @ 10:30 am. Items not claimed by then will
be forfeited to the second-highest bidder.

LIVE AUCTION: Saturday 11/10 @ 9 pm
We will host a limited live auction on Saturday 11/10 @ 9:00 pm following the Presidential
Address. Please bring items of special personal and historical significance to be auctioned!

Diversity, Equity and Inclusion

WSN is committed to creating and maintaining an environment in which all attendees can
participate without harassment, discrimination, or violence of any type. In support of this goal,
the society has established a Diversity, Equity, and Inclusion Committee, whose members
include Corey Garza (Chair), Jennifer Burnaford, Alexandra Davis, Mike Gil, and Crystal Ng.

Western Society of Naturalists Meeting Code of Conduct

The Western Society of Naturalists (WSN) annual meeting is intended to foster the exchange of
scientific ideas, provide participants with an opportunity to present research findings, establish
and renew collaborations, facilitate recruitment of students and staff to laboratories and
institutions, and to learn, teach, and network with an international community of scientists. WSN
is committed to creating an environment in which all attendees can participate without
harassment, discrimination, or violence of any type. This Code of Conduct applies to all events
at the WSN annual meeting, including all meeting-related activities of participants.

All meeting participants must be treated with respect, regardless of race, gender, sexual
orientation, gender identity/expression, ethnicity, ability, religion, language, professional
status, institution or age. All meeting participants including, but not limited to, members,
volunteers, attendees, vendors, exhibitors, contractors, and guests are expected to abide
by this WSN Meeting Code of Conduct.

Expected behavior includes (but is not limited to):

Treating all participants and meeting facilities with respect and consideration.
Communicating openly with respect for others, critiquing ideas rather than individuals.
Avoiding personal attacks directed toward others.

Respecting the rules and policies of the meeting venue, hotels, WSN contracted facility,
or any other venue.
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0 Abiding by principles of academic integrity and ethical professional conduct.

Harassment or discrimination by or of any meeting participant or of any type will not be
tolerated.

Unacceptable behavior includes (but is not limited to):

0 Behavior that implies or indicates that someone does not belong at the WSN meeting
based on any personal characteristic or identity.
Any unwanted attention, sexual advances, and comments about appearance.
Verbal harassment, including comments, epithets, slurs, threats, and negative
stereotyping that are offensive, hostile, disrespectful, or unwelcome.
Non-verbal harassment, including actions or distribution, display, or discussion of any
written or graphic material toward an individual or group that ridicules, denigrates, insults,
belittles, or shows hostility, aversion, or disrespect.
Bullying, intimidation, stalking, shaming, and assault.
Retaliation for reporting harassment.
Reporting an incident in bad faith.
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Consequences:

The WSN Secretariat reserves the right to enforce this Code of Conduct in any manner deemed
appropriate. Anyone violating the Code of Conduct will first be asked to cease these behaviors.
Failure to comply with requests can result in escalating consequences which may include, but
are not limited to, (a) expulsion from the meeting, (b) prohibition from future meetings, or (c)
revocation of WSN membership.

Reporting:
If you are the subject of unacceptable behavior or have witnessed any such behavior, please
immediately notify a member of the WSN Secretariat.

Notification can be done by contacting a member of the WSN Secretariat on-site or via e-mail to
secretariat@wsn-online.org.

Lactation Room: Available from Friday to Sunday, room Studiolo 2 in the main
hotel. There is a sink and fridge available for use.



SCHEDULE AT A GLANCE: MAIN EVENTS

THURSDAY, NOVEMBER 8, 2018

1800-2015

2100

STUDENT WORKSHOP (Pavilion BCEF) - open to all
fintegrating Science and Arto Art show and panel discussion

STUDENT MIXER. Casual, no-host get together (7 Seas Brewery and Taproom)

FRIDAY, NOVEMBER 9, 2018

0800-1000

1030-1040
1040-1130

1130-1300

1300-1830

1830-2030

STUDENT SYMPOSIUM (Pavilion AGD)

ALearning from the unexpectedo

RAFE SAGARIN FELLOWSHIP RECIPIENTS
NATURALIST OF THE YEAR AWARD

Andy Lamb: firhe Magnificent Sebasteso
LUNCH

CONTRIBUTED PAPERS (Venice 1, Venice 2, Venice 3, Venice 4, Pavilion C,
Pavilion EF)

ATTITUDE ADJUSTMENT HOUR (AAH) (Rotunda)

SATURDAY, NOVEMBER 10, 2018

0800-1000

1030-1200

1200-1330

1330-1700

1730-1900

1900-2130

2100-2400

PRESIDENTIAL SYMPOSIUM (Pavilion AGD)
fPublic Participation in Scientific Research: Increasing the Reach of our Scienceo

CONTRIBUTED PAPERS (Venice 1, Venice 2, Venice 3, Venice 4, Pavilion C,
Pavilion EF)

LUNCH

CONTRIBUTED PAPERS (Venice 1, Venice 2, Venice 3, Venice 4, Pavilion C,
Pavilion EF)

ANNUAL BUSINESS MEETING. All members are welcome - come help shape the
future of our society (Venice 4)

PRESIDENTIAL BUFFET AND ADDRESS: Ginny Eckert (Pavillion)

UNDERSEA GALA: WSN AUCTION, GAMES, MUSIC, and ENTERTAINMENT
(Pavillion)



SUNDAY, NOVEMBER 11, 2018

0800-1030 WSN Continental Breakfast (Rotunda)
0830-1000 POSTER SESSION ONE (Rotunda)
1030-1200 POSTER SESSION TWO (Rotunda)

1200-1300 SPECIAL PLENARY SPEAKER (International Ballroom)
Jennifer Ruesink: fBailing to South America: natural history and adventureo

SPECIAL TOPICS:

Alongside our usual range of topics, the 2018 meeting will also include sessions of contributed
talks focused on four Special Topics. For a summary of these sessions, please see page 40.

CONFERENCE FOOD AND MEALS:

FRIDAY NIGHT AAH: 6:30-8:30 pm. A complimentary buffet and a cash bar will be provided in
the Rotunda, including vegetarian options.

SATURDAY NIGHT PRESIDENTIAL BUFFET: 7:30 to 9:30 pm. The Presidential event will
include a Southwest buffet served with complimentary wine for ticket holders in the Bicentennial
Pavilion. A cash bar will also be available.

SUNDAY MORNING BRUNCH: 8:00to 10:30 am. A Complimentary Deluxe Continental
breakfast/brunch buffet will be available in the Rotunda.

Lunches will be on oneds own.

A NOTE ON PARKING FOR COMMUTING PARTICIPANTS:

Parking at the Hotel Murano is $16 per day for self-parking. There are additional daytime
parking lots near the hotel. The easiest way to get free parking is to park at the Tacoma Dome
and take the free link train a few minutes downtown and get off at the Marriott stop.




Hotel Floor Plan
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THURSDAY, NOVEMBER 8, 2018

STUDENT WORKSHOP 2018: il NTEGRATI NG SCI ENRBAVILIAONDBCER T 0

We have become increasingly aware of the importance of communicating science in a clear and
digestible manner. However, this is not limited to spoken or written word. Art and technology are
powerful platforms for sharing ideas and connecting with diverse audiences. When thoughtfully
integrated with science, they can augment our science communication toolboxes and even advance
our research in new, creative directions. As researchers, how can we effectively facilitate this fusion
between our scientific endeavors and art, and how can we best put these artistic products to use? In
this workshop, we will explore why art can work well as a science communication tool as well as
how to tell stories and forge connections using art.

All attendees of WSN, not only students, are encouraged to attend.

1800 ART RECEPTION
Science-inspired art from WSN members and local artists will be on display and for sale.

1900 - 2015 PANEL DISCUSSION

Alex Warneke, M.Sc., National Park Service

Alex resides as a Science Communicator and Marine Ecologist for the National Park Service. As an
ecologist and storyteller, she works alongside stakeholders in education, academia, non-profit, and
government to translate the most current scientific bodies of work in ways that are accessible and
inclusive. Alex obtained her M.Sc. in Ecology from San Diego State University.

Maria Jost, M.Ed., Artist and Science Educator

Maria is a science-inspired artist and science educator living in Tacoma, Washington. As an artist,
she creates intricate original illustrations, print series, and public art installations based on
organisms and scientific topics. As a teacher at a local public high school, Maria emphasizes
experiential learning, partnership with community members and local institutions, and celebration of
the cultural and neurological diversity of her students. Maria holds a M.Ed from the University of
Washington, Tacoma.

Drew Collins, Photographer and Videographer

Born and raised in the Puget Sound region, Drew volunteers much of his time supporting life
sciences and environmentalist activities that
I n Puget S o-waudidednpnprafih orgarlizhtion, and his presentations and blogs educate,
enlighten and inspire residents and visitors to help promote a healthy Puget Sound Underwater.
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FRIDAY, NOVEMBER 9, 2018

STUDENT SYMPOSIUM (0800-1000) PAVILLION AGD

ALEARNI NG FROM THE UNEXPECTEDO

0800 INTRODUCTION (Aaron Ninokawa, WSN Student Committee)
0810 Dr. Eric Sanford, University of California Davis
EMBRACI NG THE UNEXPECTED: A FIELD ECOLOGI ST®
0830 Alyssa Frederick, University of California Irvine
THERE AND BACK AGAIN: TURNING FIELD FAILURES INTO SUCCESSES
0850 Dr. Joanie Kleypas, National Center for Atmospheric Research
TWENTY YEARS OF SURPRISES IN CORAL REEF RESEARCH
0910 Dr. Ellen Prager, Earth20cean, Inc.
OVERCOMING OBSTACLES AND APPRECIATING SCIENCE SURPRISES: FROM
OCEAN RESEARCH TO ECOTOURISM

0930 PANEL DISCUSSION

1000 COFFEE BREAK
1030 RAFE SAGARIN FELLOWSHIP RECIPIENTS (presented by Ben Miner)

1040 NATURALIST OF THE YEAR AWARD (presented by Matt Whalen)
Andy Lamb: iThe Magnificent Sebasteso

1130-1300 LUNCH

1300-1430 CONTRIBUTED PAPERS (Venice 1, Venice 2, Venice 3, Venice 4, Pavilion C,
Pavilion F)

1430-1500 BREAK

1500-1630 CONTRIBUTED PAPERS (Venice 1, Venice 2, Venice 3, Venice 4, Pavilion C,
Pavilion F)

1630-1700 BREAK

1700-1830 CONTRIBUTED PAPERS, INCLUDING SPEED TALKS (Venice 1, Venice 2,
Venice 3, Venice 4)

1830-2030 ATTITUDE ADJUSTMENT HOUR (AAH) (Rotunda)



FRIDAY, NOV 9 1300-1430 A eligible for Best Studeri
Time | Session 1: Session 2: Session 3: Session 4:
VENICE 1 VENICE 2 VENICE 3 VENICE 4
Applied Ecology Behavioral Ecology Community Ecology 1 Physiological Ecology 1
Chair: Ibarra, S. Chair: Smith, J. G. Chair: Edmunds, P. J. Chair: Baker, J. D.
1300 Al barra, S.ASmith, J. G|Edmunds,P.J. ABaker, J.D
BRIDGING LOCAL AND | GOLDEN GONADS IN THREE DECADES OF GENE EXPRESSION
TRADITIONAL SEA OTTER COUNTRY: DEGRADATION LEAD TO | RESPONSES OF
KNOWLEDGE WITH HOW SEA-URCHIN DIMINISHED IMPACTS OF | GOPHER ROCKFISH
ECOLOGY: SEAOTTER | CONDITION SEVERE HURRICANES (SEBASTES CARNATUS)
IMPACTS ON INFLUENCES PATCH ON CARIBBEAN REEFS LARVAE TO OCEAN
SUBSISTENCE SELECTION BY SEA- ACIDIFICATION AND
COMMUNITIES IN OTTERS HYPOXIA
SOUTHEAST ALASKA
1315 |AHowar d, B. ASadowski, AMc Cl ur e, T.|lHoshijima, U.
| T6S ALWAYS { THE CASCADING ECOLOGICAL METABOLIC
ON THE OTHER SIDE: EFFECT OF TEMPORAL CONSEQUENCES OF SEA RESPONSES OF KELP
EXPLAINING THE VARIABILITY IN RISK STAR WASTING DISEASE: | FOREST GRAZERS TO
VARIABILITY IN NON-CONSUMPTIVE CURRENT AND NEAR-
POPULATION SIZES OF EFFECTS FROM FUTURE SEASONAL
INVASIVE EUROPEAN PISASTER OCHRACEUS EXTREMES OF
GREEN CRAB TEMPERATURE AND PH
IN SOUTHEAST ALASKA
1330 |Al saak, A ABarclay, K|ASeroy, S.K.ASerrano, J
INTERACTIVE EEFECTS | DETECTION INDIVIDUAL AND EFFECTS OF OCEAN
OF OCEAN INFLUENCES CRAB POPULATION LEVEL ACIDIFICATION ON THE
ACIDIFICATION AND PREY SELECTION EFFECTS OF OCEAN GROWTH AND
LIGHT ON A TROPICAL | BETWEEN THREE ACIDIFICATION ON A PHOTOSYNTHETIC
REEF-BUILDING ALGA SIMILAR SPECIES OF PREDATOR-PREY PERFORMANCE OF
AT DIEFERENT DEPTHS | GASTROPOD SYSTEM WITH INDUCIBLE | SARGASSUM
DEFENSES PACIFICUM AND
TURBINARIA ORNATA
1345 | Wood, C.I. ANava, E. ABrisson, C.AHainey, M.
EVIDENCE FROM THE EFFECTS OF THE EFFECTS OF BEHAVIOR AND
MUSEUM SPECIMENS MARINE PROTECTED BACTERIA ON FUNCTIONAL
CONFIRMS AREAS ON FISH MUTUALISMS BETWEEN MORPHOLOGY OF
HISTORICAL DATA: 86 FORAGING BEHAVIOR CORALS AND RESPIRATION IN THE
YEARS OF INCREASING MICROALGAL BASKET STAR
PARASITISM FOR SYMBIONTS GORGONOCEPHALUS
PUGET SOUND EUCNEMIS
ENGLISH SOLE
1400 |[ACommander ,|AGuerra, A.|AShrestha, JBrown,T.
MODELING THE SEABIRD SPATIAL FISH PEE: A HIDDEN EXPLORATION OF
EFFECTS OF VARYING | syBSIDIES: NUTRIENT | SOURCE OF LIMITING IMMUNE COMPETENCE
DISTURBANCE DEPOSITION ON NUTRIENTS IN AND BACTERIAL
FREQUENCY AND COASTAL ISLANDS BY A | CALIFORNIA KELP COMMUNITY PROFILING
POPULATION GENERALIST SEABIRD MONTIPORA WHITE
PERSISTENCE IN SYNDROME
PREDATOR-PREY
SYSTEMS
1415 | rRassweiler, A. ANg, G. terHorst, C.P.SPECIES |ADonham, E.

STRATEGICALLY
DESIGNED MARINE
RESERVE NETWORKS

HOW MIGHT FEAR
INFLUENCE THE

INTERACTIONS POSE
CHALLENGES FOR

UNDERSTANDING THE
PHYSIOLOGICAL
CONSEQUENCES OF
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ARE ROBUST TO STRENGTH OF TROPHIC | EVOLUTIONARY RESCUE | WARMING AND
CLIMATE CHANGE CASCADES? ON CORAL REEFS4 ACIDIFICATION FOR
DRIVEN SHIFTS IN KELP FOREST GRAZERS
POPULATION
CONNECTIVITY
FRIDAY, NOV 9 1300-1430
Time | Session 5: Session 6:
PAVILION C PAVILION EF
Conservation and Restoration Special Topic: Marine
Chair: E. Granek Conservation of Seagrasses and
Seaweeds: A symposium
Honoring Susan Williams 1
Chair: C. Sorte and M. Dethier

1300 | Granek, E.F. Sorte, C.J.B. FOLLOWING IN
CLIMATE AND CULTURE DRIVE SUSANOGS FOOTSTEPS:
FISHING EFFORT SHIFTS IN ENVIRONMENTAL CONTEXT AND
OREGON®S NEARSHORE| BUFFERING CAPACITY OF TIDE
FISHERIES POOL PRIMARY PRODUCERS

1315 |ADei t h,.vMARPING. M Bracken, M.E.S. IMPACTS OF A
REGIONAL-SCALE DEFAUNATION HEATWAVE ON INTERTIDAL
WHEN DATA ARE SCARCE: CAN SEAWEEDS: BLEACHING,

SIMPLE MODELS CAPTURE RESILIENCE, AND PRODUCTIVITY
COMPLEX HUMAN HARVESTS?

1330 | selleck, J. Aoki, L.R. TEMPERATURE DRIVES
THE DEVELOPMENT OF A KELP PATTERNS OF SEAGRASS
RECOVERY PLAN FOR THE SALISH | RESTORATION AND RESILIENCE
SEA ACROSS SPATIAL SCALES

1345 | carson, H. ADu b oi MULTI-YEAR LEGACY
SURVIVAL OF HATCHERY-ORIGIN OF WARMING ON EELGRASS
JUVENILE PINTO ABALONE PRODUCTIVITY
(HALIOTIS KAMTSCHATKANA)

OUTPLANTED TO RESTORATION
SITES IN THE SAN JUAN ISLANDS

1400 | Loeher, Malina M. AEi senl| o VIRULENGE.INRA.
MANAGEMENT OF POLYDORID WIDESPREAD PATHOGEN OF
WORMS IN CAPTIVE ABALONE EELGRASS IS MEDIATED BY
(HALIOTIS SPP.) POPULATIONS STRAIN AND ENVIRONMENT

1415 |ABe h e s h t EXPERIKENTAL

SEAGRASS RESTORATION
SUCCESS IN ELKHORN SLOUGH
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FRIDAY, NOV 9 1500-1630 A eligible for Best Studer

Time | Session 7: Session 8: Session 9: Session 10:
VENICE 1 VENICE 2 VENICE 3 VENICE 4
Community Ecology 2 Special Topic: Physiological Ecology | Special Topic:
) Microplastics 1 2 Ecosystems as Coastal
Chair: Yeager, M.E. Resilience Mechanisms
Chair: Horn, Dorothy Chair: Miller, L.P. ,
Chair: K. Johnston and
H. Carter
1500 |[AYeager., M.|AHorn, D.A. Traiger, S.B.
LOCAL AND REGIONAL IMPACTS OF KELP VERSUS
CONTROLS OF ENVIRONMENTALLY- PHYTOPLANKTON:
COMMUNITY STABILITY RELEVANT HOW DOES PRIMARY
CONCENTRATIONS OF PRODUCTION AFFECT
POLYETHYLENE ROPE ON CARBON CHEMISTRY
PACIFIC MOLE CRAB (E. IN THE NEARSHORE
ANALOGA) DEVELOPMENT ENVIRONMENT OF
AND LIFESPAN MONTEREY BAY?
1515 |Awal ker, J.|ABaechler, B|AVenkataratftAHoward, M.
PLANT TISSUE, EXAMINING Y.R. ADULT LOW PH EFFECTS OF PAIRED
SPECIES, AND MICROPLASTIC EXPOSURE OLYMPIA OYSTER AND
POPULATION CONCENTRATIONS IN INFLUENCES LARVAL EELGRASS
INEFLUENCE OREGONG6S PACI F| ABUNDANCE IN RESTORATION ON FISH
PALATABILITY FOR A OYSTERS PACIFIC OYSTERS AND INFAUNAL
SALT MARSH (CRASSOSTREA COMMUNITIES IN
BURROWING CRAB GIGAS) NEWPORT BAY,
CALIFORNIA
1530 [Awal |l i ngf.or|AMil 1l er, M. R|Miler,L.P. Ricart, A.M.
PREDICTING TRENDS OF MARINE ESTABLISHMENT OF NATURAL PH
PREDATOR-PREY DEBRIS ACCUMULATION INTERNAL BODY VARIABILITY DRIVEN
RESPONSES TO ONCALI FORNI A5 S | TEMPERATURE BY SEAGRASSES
CLIMATE CHANGE CHANNEL ISLANDS GRADIENTS IN AFFECTS OYSTER
USING A COMMUNITY MYTILUS GROWTH: INSIGHTS
REGULATION MODEL CALIFORNIANUS INTO POTENTIAL
DURING EMERSION MITIGATION OF OCEAN
ACIDIFICATION
1545 |ARyznar, E.|AEhrhartESTING. |[ABedgood, {Nickols, K.J.
WHEN FORM DOES NOT | THE WATERS: A FIELD DIFFERENCES IN A TALE OF
MEAN FUNCTION: INVESTIGATION OF PHOTOSYNTHETIC TRANSITION: PHYSICAL
EMPIRICAL EVIDENCE EMERGING EFFICIENCY, AND CHEMICAL
VIOLATES FUNCTIONAL | CONTAMINANTS IN SYMBIONT DENSITY, CONDITIONS OF KELP
FORM HYPOTHESES TRANSPLANTED PACIFIC AND CHLOROPHYLL FORESTS AND URCHIN
FOR MACROALGAE. OYSTERS CONTENT WITHIN AND | BARRENS WITHIN A
BETWEEN SEA MARINE PROTECTED
ANEMONE SPECIES AREA
1600 |[ABeatty, D.|WelshL.E. AMoyen, N.IADe La Cruz
HISTORICAL EFFECTS ATMOSPHERIC HEATING RATE KELP FORESTS
AND ACCLIMATIZATION | MICROPLASTICS AFFECTS THERMAL ECOLOGICAL
IN CORAL CHEMICAL TOLERANCE IN SUCCESSION AFTER
DEFENSE TO RAPID INTERTIDAL MUSSELS | AN EXTREME
SHIF2TS IN REEF STATE WARMING EVENT
NEAR ITS SOUTHERN
DISTRIBUTION LIMIT.
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1615

AYoshi ok a,
EELGRASS PATHOGEN
SYNTHESIZES
ESSENTIAL FATTY
ACIDS

AHarri s,
THE IMPACTS OF
MICROPLASTIC ON THE
FILTER FEEDING OF
MARINE BIVALVES

Lyd
HOW BIVALVES FAIL:
FATIGUE AND
FRACTURE OF
CALIFORNIA MUSSEL
SHELLS

ACrane, R.

RESTORED KELP
FOREST

lAEI smor e,
WAVE DYNAMICS OF A

K

FRIDAY, NOV 9 1500-1630

Time | Session 11: Session 12:
Pavilion C Pavilion EF
Reproduc’[ion, DispersaL and Special TOpiCZ Marine Conservation
Recruitment 1 of Seagrasses and Seaweeds: A
symposium Honoring Susan
Chair: G. Jarvis Williams 2
Chair: C. Sorte and M. Dethier

1500 [AJarvis, G.C. Ledbetter, J.F.

SHORT AND LONG-TERM EFFECTS GREEN ALGAE AND SEAGRASS
OF PREDATION RISK ON FITNESS IN DYNAMICS OVER 10 YEARS AT A
A TEMPERATE REEF FISH SITE IN PUGET SOUND, WA

1515 | carr, M.H. Neufeld, C.

WIN-WIN: LOCAL KELP ROCKFISH HABITAT HETEROGENEITY DRIVES
POPULATIONS ARE SCALE-DEPENDENT BIODIVERSITY
SIMULTANEOUSLY SELF- LOSS IN A TEMPERATE INTERTIDAL
REPLENISHING WHILE KELP COMMUNITY

REPLENISHING OTHER COASTAL

POPULATIONS.

1530 | Burgess, S.C. Tomas Nash, F. EVIDENCE OF
KIN STRUCTURE, DISPERSAL, AND BIOTIC RESISTANCE IN A
INBREEDING IN A BRYOZOAN TEMPERATE SEAGRASS BED: THE

ROLE OF GRAZERS

1545 | Dethier, M.N. AAdamc zy kSEASENS OWF.
| T6S TOUGH BEI NG S M SEAGRASS: PHENOLOGY AND
SOURCES OF MORTALITY OF TEMPORAL DYNAMICS OF ZOSTERA
JUVENILE CLAMS ON DIVERSE MARINA COMMUNITIES
WASHINGTON BEACHES

1600 | Yund, P.O. Galloway, A.W.E. INTEGRATING A
REGIONAL SCALE CONNECTIVITY NETWORKED SUBTIDAL KELP
AMONG MAINE BARNACLE REMOVAL EXPERIMENTAL
POPULATIONS INFERRED FROM THE | PROTOCOL (KEEN) INTO A
PHENOLOGY OF LARVAL RELEASE SCIENTIFIC DIVING CLASS
AND SETTLEMENT

1615 | Andrews, K.S. Small, S.L. ECOPHYSIOLOGY OF A

COULD LARVAL DISPERSAL EXPLAIN
DIFFERENCES IN POPULATION
STRUCTURE OF ESA-LISTED
ROCKFISH IN PUGET SOUND?

NON-NATIVE ALGA: EFFECTS OF
ABIOTIC CONDITIONS ON INVASION
SUCCESS OF SARGASSUM HORNERI
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FRIDAY, NOV 9

1700-1830 A eligibl

e for Best

Time | Session 13: Session 14: Session 15:
VENICE 1 VENICE 2 VENICE 3
Physiological Ecology Reproduction, Special Topic: Taking
3 Dispersal, and the Long View 1
Chair: Hayford, H. A. Recruitment 2 Chairs: M. Castorani
Chair: Killeen, H. and R. Elahi
1700 | Hayford, H.A. AV e-Gallo, C.I. Elahi, R.
PERFORMANCE THE POTENTIAL FOR SYNTHESIZING SNAIL
BENEFITS OF SLOW AQUACULTURE OF THE SIZE SHIFTS:
BEHAVIOR IN THE WARTY SEA CUCUMBER | EVIDENCE FOR BODY
THERMALLY DYNAMIC PARASTICHOPUS SIZE DECLINE OVER
INTERTIDAL ZONE PARVIMENSIS. TIME DESPITE
CONSIDERABLE
RESPONSE
HETEROGENEITY
1715 |APal mi sci anAKi ll een, H|Castorani, M.C.N.
ASSESSING THE BEHAVIOR OF LARVAL LOSS OF
EFFECTS OF CLIMATE FISH MEDIATES CROSS- | FOUNDATION
CHANGE ON THE SHELF TRANSPORT IN A | SPECIES:
BEHAVIOR AND PERSISTENT DISTURBANCE
PHYSIOLOGY OF UPWELLING REGION FREQUENCY
JUVENILE ROCKFISHES OUTWEIGHS
UNDER FUTURE SEVERITY IN
UPWELLING STRUCTURING KELP
CONDITIONS FOREST
COMMUNITIES
1730 |ARi ce, M. M.|ABashevki n, |Martinelli, J.C.
PREDATION DOES NOT | HOW TO EAT YOUR CONSERVATION
EXACERBATE A REEF- CAKE AND HAVE IT TOO: | PALEOBIOLOGY AS A
BUI LDI NG COR/ COMPENSATORY TOOL TO SUPPORT
RESPONSE TO BEHAVIORAL OLYMPIA OYSTER
TERRESTRIAL RUNOFF | RESPONSES TO RESTORATION
ULTRAVIOLET
RADIATION AND FISH
CUES IN CRAB LARVAE
1745 |ABashf or d, |Lonhart,S.l. Bell, T.W.
TESTING THE RECENT RANGE SEPARATING
FEASIBILITY OF A CHANGES AND OUR POTENTIAL GLOBAL
SMALL CHANGING CHANGE TRENDS

ACCELEROMETER TAG
TO MEASURE THE
ACTIVITY OF
SWIMMING SQUID

PERCEPTIONS

FROM LOW
FREQUENCY CLIMATE
OSCILLATIONS IN NE
PACIFIC KELP
FORESTS

13



1800

ANi nok awa,
INVESTIGATING THE
SELF-LIMITATION OF
BIOLOGICAL
PROCESSES IN THE
ECOSYSTEM
ENGINEER, MYTILUS
CALIFORNIANUS

AHood, N. Z.

CLASH OF THE
CHITONS: HOW
MORPHOLOGY, DNA,
AND DISTRIBUTION
DIFFER IN THREE
NUTTALLINA SPECIES

Lees, D.C. HAVE THE

06CANARI ESD
61l NFAUNAL 6
ON THE HUENEME
CONTINENTAL SHELF
DIED?

I
W

1815

APerng, L.
EVALUATING THE
CAPACITY OF CANOPY-
FORMING
MACROALGAE TO
BUFFER SEAWATER
FROM OCEAN
ACIDIFICATION

Y,

Eernisse, D.J.
CALIFORNIA CURRENT
AND PRESENCE OF
NUTTALLINA
CALIFORNICA IN BAJA
CALIFORNIA

Larson, S. ROCKFISH

SURVEYS IN THE
STRAIT OF JUAN DE
FUCA AND PUGET
SOUND 2005-2017

14



SPEED TALKS (1700-1800) VENICE 4 CHAIR: M. GIL

1700

1706

1712

1718

1724

1730

1736

1742

1748

AHol | ar s mKELPIN,THEGULAOF CALIFORNIA? MAYBE IN THE DEEP!

Henry, A.K. DEADLY LETTUCE WRAPS: INDIRECT MORTALITY OF SAND DOLLARS DUE TO
GREEN ALGAL BLOOMS

Ritson-Williams, R. MULTIPLE RESOURCES TO UNDERSTAND THE DIVERSITY OF
CRUSTOSE CORALLINE ALGAE

Gil, M.A. HOW FISH SOCIAL NETWORKS CAN SHAPE ECOSYSTEM RESILIENCE
Shukla, P.WHAT A COMMI TMENT TO DI VERSITY0 REALLY MEANS

Aquino, C.A. HOMOGENEITY OF WASTING RESPONSES TO DISPARATE STRESSORS IN
PISASTER OCHRACEUS OF CENTRAL CALIFORNIA

Olsen, A.Y. PUMPS TO POOLS: INTAKE WATER QUALITY AT THE SEATTLE AQUARIUM

Ernest-Beck, A. S. TEMPORAL AND SPATIAL VARIABILITY OF CARBONATE CHEMISTRY IN A
TILLAMOOK BAY TRIBUTARY: TRACING ACIDIFICATION FROM RIVERS TO THE BAY

Emlet, R.B. SPAWNING AND JUVENILE DEVELOPMENT OF CHITONS ALONG THE SOUTHERN
OREGON COAST

15



SATURDAY, NOVEMBER 10, 2018

PRESIDENTIAL SYMPOSIUM (0800-1000) Pavilion AGD

PUBLIC PARTICIPATION IN SCIENTIFIC RESEARCH: INCREASING THE REACH OF OUR

0800

0810

0830

0850

0910

0930

1000

SCIENCEO
INTRODUCTION (Dr. Ginny Eckert)

Jennifer Shirk, Cornell University
Going Deep: Citizen Science Infrastructure for Impact

Jan Freiwald, Reef Check
Diving for Science: Citizen Science Data

Julia Parrish, University of Washington
Advancing Science with Citizen Science: How and Why Involving the Public Makes

Science Better

Elizabeth Ellwood, La Brea Tar Pits & Museum
Museum-based Citizen Science Across Local and Global Scales: Examples from the

Natural History Museum of Los Angeles County and WeDigBio

PANEL DISCUSSION

COFFEE BREAK

1030-1200 CONTRIBUTED PAPERS (Venice 1, Venice 2, Venice 3, Venice 4, Pavilion C,

Pavilion F)

1200-1330 LUNCH

1330-1500 CONTRIBUTED PAPERS (Venice 1, Venice 2, Venice 3, Venice 4, Pavilion C,

Pavilion F)

1500-1530 BREAK

1530-1700 CONTRIBUTED PAPERS (Venice 1, Venice 2, Venice 3, Venice 4, Pavilion C,

Pavilion F)

1730-1900 ANNUAL BUSINESS MEETING (Venice 4)

1930-2130 WSN DINNER BUFFET AND PRESIDENTIAL ADDRESS: Ginny Eckert

(Pavilion)

2130-2400 UNDERSEA GALA: WSN AUCTION, GAMES, MUSIC, and ENTERTAINMENT

(Pavilion)

16
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SATURDAY, NOV 10 1030-1200 A eligible for Best St
Time | Session 16: Session 17: Session 18: Session 19:
VENICE 1 VENICE 2 VENICE 3 VENICE 4
Community Ecology 3 Fisheries Ecology Marine Protected Intertidal Ecology 2
Chair: G. Sullaway Chair: C. Denney Areas Chair: T. Stephens
Chair: K. Bauer
1030 |AKar atayev, |AWhite, T.D/AVal dew, C.|APandori, L
URCHIN BEHAVIOR CAN | PREDICTED HOTSPOTS | MANAGEMENT IN RISKY BUSINESS:
REGULATE LARGE- OF OVERLAP BETWEEN | MARINE RESERVES: VULNERABILITY OF
SCALE COMMUNITY HIGHLY MIGRATORY FROM ISLA NATIVIDAD | CALIFORNIA MUSSELS
PATTERNS FISHES AND TO ISLA TODOS TO WARMING VARIES
INDUSTRIAL FISHING SANTOS ACROSS LIFE STAGES
FLEETS IN THE AND MICROHABITATS
NORTHEAST PACIFIC
1045 |AGabar a, S.|Denney,C.T. ALenz, E.A./ABrown, N.A
AMONG HABITAT AND GROWTH MODELS FOR | REPRODUCTIVE THE GOLDILOCKS
ACROSS ALEUTIAN CALI FORNI Ad S | PLASTICITY AND ZONE: COSTS AND
ISLAND VARIABILITY IN CRITICALLY PARENTAL EFFECTS IN | BENEFITS OF
THE BASE OF THE ENDANGERED DELTA A HAWAIIAN REEF- PARENTAL CARE
FOOD WEB FROM SMELT BUILDING CORAL ALONG AN INTERTIDAL
STABLE ISOTOPES UNDER OCEAN GRADIENT
WARMING
1100 |[Aspeare, K.|ABauer, J. Marshall, D.J. ASel lers, A
EVALUATING TOP- ABALONES AND SEA ARE WE INFLUENCE OF
DOWN AND BOTTOM-UP | CUCUMBERS: THE ROLE | UNDERESTIMATING SEASONAL UPWELLING
CONTROL OF CORAL OF CO-CULTURING FOR | THE BENEFITS OF EVENTS ON TOP-
COMMUNITY SUSTAINABLE FOOD MARINE PROTECTED DOWN CONTROL BY
RECOVERY ACROSS A PRODUCTION AREAS FOR THE GRAZERS ON
DEPTH GRADIENT REPLENISHMENT OF TROPICAL ROCKY
FISHED SHORES
POPULATIONS?
1115 | sullaway, G.H. AJaco, E. M. |Bauer, KK, ABol wer k, A
RESTORAT|ON H|STOR|CAL THE GENET|C MAT|NG TROPH|C AND
BENEFITS BELOW THE EXPLOITATION SYSTEM OF AN ENVIRONMENTAL
SURFACE: DEVELOPING | PREDICTS EFFECTS OF | \NTERTIDAL FORCING IN ALASKAN
AN EMPIRICAL BASIS MPAS ON FISH SIZE PREDATOR, THE SEA ROCKY INTERTIDAL
FOR CONNECTING DISTRIBUTIONS BUT STAR LEPTASTERIAS COMMUNITIES
RESTORATION TO FISH | NOT DENSITY SP.. WITH EVIDENCE
COMMUNITIES FOR ALLOPARENTAL
CARE
1130 | Tsounis, G. Demartini, E.E. Bruno, J.F. Stephens, T.A.
DISTURBANCE AND SPECIES COMPLEXES CLIMATE CHANGE, SEA OTTER
FUNCTIONAL IN FISHERIES DISTURBANCE

REDUNDANCY MEDIATE
CANOPY STRUCTURE
OF CARIBBEAN
SHALLOW WATER
OCTOCORAL
COMMUNITIES

MANAGEMENT: TWO
EXAMPLES (THE BAD.
THE UGLY) FROM
HAWAII

CORAL LOSS, AND THE
CURIOUS CASE OF THE
PARROTFISH

PARADI GM: WH]
MPAS IMPROVE REEF
RESILIENCE?

REDUCES EELGRASS
EXTENT OF
INTERTIDAL BEDS IN
SOUTHEAST ALASKA

17



1145

ANg, C.

HYPOXIA DOMINATES
THE EFFECT OF OCEAN
ACIDIFICATION ON
GRAZING

ABarnes, C ACol lins,
SPATIOTEMPORAL PHYSIOLOGICAL
VARIATION IN RESPONSE TO HEAT
CONSUMPTION OF STRESS IN AN
WALLEYE POLLOCK BY INVASIVE MUSSEL

INTERACTIONS WITHIN MAJOR GROUNDFISH
GIANT KELP FORESTS PREDATORS IN THE

GULF OF ALASKA

C

SATURDAY, NOV 10  1030-1200

Time | Session 20: Session 21:
PAVILION C PAVILION F
Community Ecology 4 Special Topic: Science to Action on
Chair: M. Whalen Changing Oceans
Chair: H. Carter
1030 | whalen, M.A. AUTONOMOUS REEF- Semans, S.D. HELP THE KELP;
MONITORING STRUCTURES REVEAL MEANINGFUL ENGAGEMENT OF A
SPATIAL STRUCTURE AND SUBTLE RURAL COASTAL COMMUNITY
HABITAT FILTERING OF ROCKY REEF IMPACTED BY AN ENVIRONMENTAL
COMMUNITIES CRISIS
1045 | AT ur n e rDIET OF.PISASTER Garza, C.
OCHRACEUS IN THE SAN JUAN ISLANDS, PLACE BASED SCIENCE IN THE
WA AND THE ROLE OF ALTERNATIVE PREY | ANTHROPOCENE: ASPIRE (ACTIVE
ON MEDIATING PREDATION PRESSURES SOCIETAL PARTICIPATION IN RESEARCH
AND EDUCATION).
1100 | catton, C.A. LARGE-SCALE URCHIN Kane, C.N.
BARRENS IN NORTHERN CALIFORNIA ARE WE PROTECTING SITES WITH HIGH
PERSIST AND RECRUIT DESPITE SEVERE BIODIVERSITY? CHARACTERIZING THE
STARVATION CONDITIONS | NTERTI DAL Bl ODI VERSI
MARINE RESERVES.
1115 | AR a m2-Vallez, A. UNVEILING THE Grason, E.W. CAPTURING AN
FISH COMMUNITIES IN THE SOUTHERN EMERGING INVASION: SCIENTISTS,
LIMIT OF THE KELP FOREST IN THE VOLUNTEERS, AND MANAGERS
NORTHEASTERN PACIFIC COLLABORATE TO ADDRESS EUROPEAN
GREEN CRAB IN THE SALISH SEA
1130 [ABo ui s s REUATIONSHIPS BETWEEN | Warneke, A.M. BUILDING A
THE PHYSICAL ENVIRONMENT, PREY, AND | COMMUNITY AROUND CLIMATE
MARINE MAMMAL PREDATORS IN THE RESILIENCE
CENTRAL CALIFORNIA ECOSYSTEM
1145 | McHugh, T.A. AK e i IUNDERSTANDING AND

PHASE SHIFT FROM KELP FOREST TO
URCHIN BARREN, AND THE SUBSEQUENT
ECOSYSTEM CHANGES ALONG

CALI FORNI A6S NORTH COA

ADVANCING NATURAL RESOURCE
MANAGEMENT IN THE CONTEXT OF
CHANGING OCEAN CONDITIONS

18



SATURDAY, NOV 10 1330-1500 A eligible for Best St
Time | Session 22: Session 23: Session 24: Session 25:
VENICE 1 VENICE 2 VENICE 3 VENICE 4
Intertidal Ecology 3 Evolutionary Biology Population Biology and | Special Topic:
Chair: Byers, J.E. Chair: Janot, K.G. Ecology 1 Environmental DNA
Chair: Gehman, A.M. Chair: Kelly, R.

1330 |[ABeaty, F.LAStar ko, S.|Grunbaum,D. Jacobs-Palmer, E.
LOCAL ADAPTATION A COMPREHENSIVE UNCONVENTIONAL ENVIRONMENTAL DNA
IMPACTS ECOLOGICAL | KELP PHYLOGENY MECHANISMS OF ALLOWS DETECTION OF
AND OCEAN WARMING | ECOSYSTEM SPONTANEOUS COMPOSITION LINKED
IN A MARINE SNAIL CLONING IN MARINE TO EELGRASS AND

INVERTEBRATE LARVAE | LOCAL CARBONATE
CHEMISTRY

1345 | Chiachi, A.E. Janot, K.G. AWel | s, C. D|Ruiz-Ramos, D.V.
POPULATION CHEMICAL POPULATION PATTERNS OF
DEMOGRAPHICS AND COMPOSITION OF ECOLOGY OF THE BIODIVERSITY ALONG
ZONATION OF FOUR CORALLINE CELL GIANT PLUMOSE THE CALIFORNIA COAST
ROCKY INTERTIDAL WALLS ANEMONE METRIDIUM | FROM ENVIRONMENTAL
PREDATORS FROM FARCIMEN AROUND DNA
OREGON TO CENTRAL
CALIFORNIA. THE SAN JUAN

ARCHIPELAG

1400 | Byers, J.E. ACamer oMANYHACoO!l osi mo, Gallego, R.

MIXED EFFECTS OF AN | SMALL OR FEW ABUNDANCE AND THE INFLUENCE OF
INTRODUCED LARGE? THE TRADE- DIVERSITY OF CARBONATE
ECOSYSTEM OFF BETWEEN THE GASTROINTESTINAL CHEMISTRY IN MARINE
ENGINEER ON THE SIZE AND NUMBER OF HELMINTH PARASITES COMMUNITIES:
FORAGING BEHAVIOR | OFFSPRING IN HARBOR SEALS UNVEILING CHANGES IN
AND HABITAT (PHOCA VITULINA COMPOSITION WITH
SELECTION OF RICHARDII) OF SOUTH EDNA

PREDATORS PUGET SOUND

1415 |AHennessey,|Hultgren, K.M. ARogers, T.|KellyR.P.
MATCHING SPATIAL A NEXT-GEN HIDDEN SIMILARITIES IN | USING
SCALES OF PREDATOR | PHYLOGENY OF THE THE ASYNCHRONOUS ENVIRONMENTAL DNA
MOVEMENT AND SNAPPING SHRIMP DYNAMICS OF TO GOOD EFFECT IN
COMMUNITY GENUS ALPHEUS ATLANTIC BLUE CRAB MARINE ECOLOGY
VARIATION IN A ROCKY | INDICATES POPULATIONS
INTERTIDAL SPECIALIZED HOST
COMMUNITY RELATIONSHIPS

EVOLVED MULTIPLE

TIMES

1430 | Field, L.C. Schiebelhut, L.M. Gehman, A.M.

MUSSEL BED WHAT DIFFERENCE IN | SEA STAR WASTING
MOVEMENT OF A DECADE AND A DIE- DISEASE IN CENTRAL
MYTILUS OFF? COMPARING BRITISH COLUMBIA,
CALIFORNIANUS IN PAST AND PRESENT CANADA
OREGON AND DISTRIBUTIONS OF

CALIFORNIA SINCE
THE SEA STAR
WASTING SYNDROME
OUTBREAK

GENETIC VARIATION IN
PISASTER
OCHRACEUS

19




1445

AEl sberry, |ADziedzi c,
GENOMIC AND
TRANSCRIPTOMIC

DEMOGRAPHIC
ATTRIBUTES OF

Paddack, M.J.
DISTRIBUTION,
DYNAMICS, & IMPACTS

ROCKWEEDS AT INVESTIGATIONS OF OF AN OUTBREAK
POLEWARD VS. GENETIC VARIATION IN | SPECIES OF CORAL ON
EQUATORWARD THERMAL TOLERANCE | MICRONESIAN ATOLLS
RANGE LIMITS IN ANTHOPLEURA
ELEGANTISSIMA

SATURDAY, NOV 10 1330-1500

Time | Session 26: Session 27:
PAVILION C PAVILION F
Special Topic: Taking the Long View | Ecosystem Assessment
2 Chair: L. Rogers-Bennett
Chair: Elahi, R. and Castorani, M.

1330 | cavanaugh, K.C. SPATIAL AHuber. S.R
VARIABILITY IN THE RESISTANCE WILL COMPROMISED CALCIFICATION
AND RESILIENCE OF GIANT KELP INCREASE CORALLINE
FORESTS TO A MARINE HEATWAVE | SUSCEPTIBILITY TO HERBIVORY:

IMPLICATIONS FOR AN ACIDIFIED
OCEAN

1345 | Selgrath, J.C. RECONSTRUCTING AMo or e.ANTHROMDGENIC
ECOSYSTEM CHANGE IN MONTEREY | DISTURBANCES ENHANCE NUTRIENT-
BAY, CALIFORNIA DRIVEN ACIDIFICATION

1400 | watson, J.C. LONG-TERM CHANGES | ASpect or, P.
IN LONG-LIVED KELP FORESTS; THE | SPEAKING FOR THE UNDERSTORY:
ROLE OF HISTORY AND THE QUANTIFYING THE LOSS OF BENTHIC
ENVIRONMENT PRODUCTION IN KELP FORESTS

1415 |AFiorenza, E.A Rogers-Bennett, L. UNPREDICTABLE
| T6S A WORMY WORLD: | EXTREME ENVIRONMENTAL EVENTS
ANALYSIS REVEALS LONG TERM SIGNAL CHALLENGES FOR ABALONE
CHANGE IN THE ABUNDANCE OF MANAGEMENT AND RESTORATION IN
ANISAKID NEMATODE PARASITES OF | CALIFORNIA
MARINE FISHES

1430 | AS| a d e ESTIHATIMG HISTORIC | Donovan, M.K.
BASELINES IN RELATIVE SEA OTTER | THE PROLIFERATION AND DECLINE OF
PREVALENCE: INTEGRATING INVASIVE MACROALGAE IN KANEOHE
ARCHAEOLOGICAL AND BAY, HAWAII
CONTEMPORARY MUSSEL SIZE
STRUCTURE

1445 Edwards, M.S. CHANGES IN BENTHIC

DIVERSITY AND ECOSYSTEM
PRODUCTION FOLLOWING
WIDESPREAD KELP LOSS IN THE
ALEUTIAN ARCHIPELAGO

20




SATURDAY, NOV 10 1530-1700 A eligible for Best St U
Time | Session 28: Session 29: Session 30: Session 31:
VENICE 1 VENICE 2 VENICE 3 VENICE 4
Special Topic: Intertidal Ecology 1 Physiological Ecology 4 | Population Biology and
Microplastics 2 Chair: R. Fales Chair: L. Liggan Ecology 2
Chair: D. Horn Chair: D. Okamoto

1530 |[AAxworthy, |[AFales, R. J|Alma,lL. Okamoto, D.K.
MICROPLASTIC LOCAL EXTINCTIONS SCALLOPS UNDER ESTIMATING
INGESTION BY AND THE CURRENT STRESS: CLIMATE NEREOCYSTIS
THERMALLY- PATCHY DISTRIBUTION | RELATED STRESSORS PRODUCTIVITY USING
STRESSED REEF- OF THE ROCKWEED AFFECT MOLECULES, EMPIRICAL DATA AND
BUILDING CORALS PELVETIOPSIS MICROBES, MANTLE, INTEGRATED BAYESIAN

CALIFORNICA AND EVERYTHING IN MODELS OF GROWTH
BETWEEN AND DEMOGRAPHY

1545 | Steele, C.L.W. APuj dak, C. |Higgins, B.A. White, J.W.

FACTORS FACTORS INFLUENCING | TEMPERATURE THE DYNAMICS OF
INFLUENCING THE THE RECOVERY OF EFFECTS ON THE OPEN POPULATIONS:
DISTRIBUTION OF ROCKY INTERTIDAL METABOLIC INTEGRATION OF TOP-
MICROPLASTICS IN MACROALGAE PHYSIOLOGY OF THE DOWN, BOTTOM-UP,
SOUTHERN CALIFORNIA MORAY EEL | AND SUPPLY-SIDE
CALIFORNIA COASTAL INFLUENCES ON AN
ECOSYSTEMS INTERTIDAL OYSTER

1600 |ADi mi trijevAMur i e |DENKITYA | Mehta, R.S. AStirling,
ASSESSING THE BLUE DRIVEN NON- THE CONDITION OF ESTIMATING DIET OF
MUSSEL (MYTILUS CONSUMPTIVE CALIFORNIA MORAYS IN | BLACK PERCH
EDULIS) AS AN EFFECTS ON THE BI G FI SHERMA N/ (EMBIOTOCA JACKSONI)
INDICATOR OF ROCKY SHORE: USING STABLE
MICROPLASTIC ONLY THING YOU HAVE ISOTOPES AND
POLLUTION WITHIN TO FEARéI S PI STOMACH CONTENTS
THE SALISH SEA | TSELF©O.

1615 |ACovernton, /AMarquar dt , |Liggan, L.M. ASatterfitel
MICROPLASTICS IN POPULATION TRENDS STAYING AFLOAT: FLEE OR NOT TO FLEE:
BIVALVES AND THEIR AND ABUNDANCE OF BIOMECHANICAL HERITABLE VARIATION
HABITAT IN RELATION | PISMO CLAMS, TIVELA LIMITATIONS OF IN REACTIVITY TO
TO SHELLFISH STULTORUM, IN BUOYANCY AND THE PREDATION RISK IN
AQUACULTURE CALIFORNIA RISK OF SINKING IN THE | BLACK SURFPERCH
PROXIMITY IN BULL KELP (EMBIOTOCA JACKSONI)
COASTAL BRITISH (NEREOCYSTIS
COLUMBIA, CANADA LUETKEANA)

1630 AContolini,|ASaksa, K.S|AEstrada, A

CLIMATE VARIABILITY
SHAPES INTRASPECIFIC
VARIATION IN DRILLING
BEHAVIOR IN
INTERTIDAL
DOGWHELKS

EFFECTS OF OCEAN
ACIDIFICATION AND
HYPOXIA ON EMBRYO
DEVELOPMENT AND
LARVAL SURVIVAL IN
ROCKFISHES

HABITAT AND DEPTH
ASSOCIATIONS OF
THREE LARGE
GASTROPODS
(HALIOTIS FULGENS,
HALIOTIS CORRUGATA,
AND MEGASTRAEA
UNDOSA)
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1645

AAgl erTHES. T

LENGTHY RECOVERY
OF CORALLINE ALGAL
TURF COMMUNITIES IN

Corrales-Ugalde, M.
FLOW AND FEEDING IN
THE JELLYFISH CLYTIA
GREGARIA: FLUID

A SOUTHERN SIGNALS DETERMINE
CALIFORNIA ROCKY PREY CAPTURE
INTERTIDAL SUCCESS IN
ECOSYSTEM TENTACULATE
PREDATORS

AWe n, . A,
Hershberger, P. K.,
Wood, C. L.
ECOLOGICAL
PATTERNS OF
ICHTHYOPHONUS SP.
INFECTION IN AGE
ZERO PACIFIC HERRING

SATURDAY, NOV 10 1530-1700

Time | Session 32: Session 33:

PAVILION C PAVILION F
Special Topic: Marine conservation | Community Ecology 5
of seagrasses and seaweeds 3 Chair: A. Davis
Chair: C. Sorte and M. Dethier

1530 AKhen, A.
BENTHIC COMMUNITY RESPONSES
TO TWO THERMAL ANOMALIES ON
PALMYRA ATOLL, CENTRAL PACIFIC
BETWEEN 2009-2017

1545 | stachowicz, J.J. WARMING- AScafidi, K.C.

INDUCED SHIFTS IN THE EELGRASS | THE EFFECTS OF AN INVASIVE
MICROBIOME: CONSEQUENCES ALGA, SARGASSUM HORNERI, ON
FOR PLANT PRODUCTIVITY THE FORAGING OF TEMPERATE

ROCKY REEF FISHES
1600 |AGriffith, K.R ASpitzer, C.A.

EDGE EFFECTS IN ESTUARINE VARIATION IN DEMERSAL
HABITAT MOSAICS: AN MICROPREDATORS ON TEMPERATE
EXPERIMENTAL TEST USING ROCKY REEFS
RESTORED EELGRASS BEDS

1615 | Berry, H.D AMorton, Dana N
CHANGES IN BULL KELP EXTENT FOOD WEB TOPOLOGY OF
OVER THE LAST CENTURY IN SOUTHERN CALIFORNIA KELP
SOUTH PUGET SOUND, AN INNER FORESTS
BASIN IN A FJORD SYSTEM

1630 |[ALummi s, S.C. Harvell, C.D.

UNDERSTANDING EELGRASS A TALE OF TWO SEASTARS:
RESPONSES TO SHELLFISH RECOVERY (PISASTER
AQUACULTURE AND DEVELOPING OCHRACEOUS) OR
DRONE MONITORING METHODS ENDANGERMENT (PYCNOPODIA

HELIANTHOIDES
1645 |ARaymond, W. W. Davis, A.C.D.

EELGRASS COMMUNITY
RELATIONSHIPS ACROSS A
GRADIENT OF SEA OTTER
POPULATION RECOVERY

ABIOTIC AND BIOTIC INTERACTIONS
INFLUENCING SITE FIDELITY OF
INVASIVE LIONFISH ON BAHAMIAN
CORAL REEFS
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SUNDAY, NOVEMBER 11, 2018

WSN POSTERS AND PLENARY PRESENTATION (0800-1330) Rotunda

0800-1030

0800-0830

0830-1000

1000-1030

1030-1200

1200-1300

WSN CONTINENTAL BREAKFAST (Rotunda)

POSTER SET UP: POSTER SESSION ONE* (Rotunda; poster numbers 1-78)
*Presenters please have your poster on display by no later than 0815

WSN POSTER SESSION ONE (Rotunda)

POSTER SET UP: POSTER SESSION TWO* (Rotunda; poster numbers 79-155)
*Presenters please have your poster on display by no later than 1015

WSN POSTER SESSION TWO (Rotunda)

PLENARY SPEAKER(Pavilion AGD)

Dr. Jen Ruesink, University of Washington

fSAILING TO SOUTH AMERICA: NATURAL HISTORY AND ADVENTUREO®

1330

MEETING ADJOURNS

23



10.

POSTER TITLES

. *presenting author
A eligibility for Best Student
Posters will be displayed by number in the Rotunda.

Poster Session One
Poster numbers 1-77

Poster Session Two
Poster numbers 78-153

Presenters: Please have your poster on display at the correct station number
no later than 15 minutes prior to the start of your session.

Behrens, M. D.", Troyer, S.
POPULATION SIZE STRUCTURE AND PATTERNS OF RECRUITMENT IN NOVEL
SOUTH PUGET SOUND PACIFIC OYSTER POPULATIONS

ASpendi f,EmletTR.B.M.
HARD OR SOFT? RESPONSE OF LARVAL AND JUVENILE SHIPWORMS TO
WOODS OF DIFFERENT DENSITIES

Johnson, E. A, Connor, K.
THE EFFECT OF TEMPERATURE ON THE RATE OF ANAEROBIC METABOLISM
IN MYTILUS GALLOPROVINCIALIS

Kobelt, J. N.*, Yiu, D. S., Ruesink, J. L., Dethier, M. N.
SEASONAL AND SPATIAL PATTERNS OF INTERTIDAL CLAM SETTLEMENT

Cieri, K. P.”
FACTORS INFLUENCING TERRITORIAL BEHAVIOR IN GARIBALDI (HYPSYPOPS
RUBICUNDUS) AROUND ISLA NATIVIDAD, BCS

ANe uman n’, BukepilesD. E.

NUTRI ENTS FROM RIDGE TO REEF ON MOO6OREA,

SOUTH PACIFIC

AHart, D. , "Schofield, T.
VARIABLE RECOVERY OF A KEYSTONE SPECIES, PISASTER OCHRACEUS,
FOLLOWING WIDESPREAD DISEASE OUTBREAK

AMoritsch, M. MCrand&@ItSr @.p e , L. T.
BEACH ENVIRONMENTAL ETIQUETTE: ASSESSING PUBLIC AWARENESS OF
MARINE RESERVES ON THE CENTRAL COAST OF CALIFORNIA

ARangel",Sor,C. E.
LOCAL-SCALE ENVIRONMENTAL HISTORY INFLUENCES THE RESPONSE OF
ALASKAN TIDE POOL SPECIES TO INCREASED TEMPERATURE

Landaw, L. ", Shaughnessy, F. J., Jones, A., Glazebrook, M., Tyburczy, J., Ray,
J., Nelson, T., Abell, J.

24
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

ADJUSTMENTS TO EELGRASS LEAF AREA INDEX IN HUMBOLDT BAY BASED
ON DESICCATION AND WASTING DISEASE LESIONS

Wu, M. L., Paig-Tran, E. W., Zacherl, D. C.
EFFECT OF SHELL CONTRACTION BEHAVIOR ON GAMETE DISPERSAL AND
FERTILIZATION SUCCESS OF THE RED ABALONE, HALIOTIS RUFESCENS

AVander Bl oo'nRempel, . S., Rdttenberg, B. I.
CORAL GRAZING SCAR DISTRIBUTION ACROSS A GRADIENT OF PARROTFISH
ABUNDANCE IN THE U.S. VIRGIN ISLANDS

Mclintire, L. C.", Bourdeau, P. E.
TESTING THE EFFECTS OF ELEVATED TEMPERATURE ON GUMBOOT CHITONS
WITH THE USE OF BIOMIMETIC MODELS AND LABORATORY EXPERIMENTS

APanos,, Ldwe, AAT., Galloway, A. W., Nickols, K. J.
ENVIRONMENTAL EFFECTS OF DISTURBANCE ON AN UNDERSTORY KELP
FOREST

Hessing-Lewis, M. *, Monteith, Z. , Olson, A., Smith, R. , Vanmaanen, D.
SEASONAL TRENDS IN SEAGRASS PRODUCTIVITY; SHOOT-LEVEL AND
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PUBLIC PARTICIPATION IN SCIENTIFIC RESEARCH: SEA OTTERS AND
SEAGRASS IN SOUTHEAST ALASKA

ARaet het Shaghnessy, F.J.
SEAWEED COMMUNITY STRUCTURE ALONG ENVIRONMENTAL GRADIENTS IN
AN OCEAN-DOMINATED ESTUARY

AStri ckl dnhiddhol J.BM.
MICROHABITAT ASSOCIATIONS OF KELP ROCKFISH SEBASTES ATROVIRENS
ALONG THE REEF-SAND INTERFACE AT CENTRAL CALIFORNIAN REEFS
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134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

ASal i nas * Rundhadm,J.P.
STRANGE FISH IN WEIRD PLACES: THE CHANGING DISTRIBUTION OF FISHES
ALONG THE COAST OF CALIFORNIA

Waltz, G. T.”, Monk, M. H., Ruttenberg, B. |., Wendt, D. E.
FORCES OF CHANGE: ASSESSING THE EFFECT OF LARGE-SCALE OCEAN
WARMING EVENTS ON ROCKFISH LIFE HISTORY TRAITS.

A Go n g, Jaffe, N. H,, Bland, R. , Cohen, C. S.
WHO IS STRONGER: ATTACHMENT STRENGTH OF LEPTASTERIAS SPP. IN
RELATION TO MICROHABITATS AND CLADES

McHaskell, D. M.", Smith, J. E.

UNDERSTANDING INVASION SUCCESS OF UNDARIA PINNATIFIDA (HARVEY)
SURINGAR IN SAN DIEGO: MAPPING DISTRIBUTION AND ZOOSPORE
SETTLEMENT

Culler, M. E.", Evans, L. A., Jacobs, K. P., Onthank, K. L.

OCTOPUSES IN A CHANGING ENVIRONMENT: TEMPERATURE AND OCEAN
ACIDIFICATION EFFECTS ON THE METABOLIC PHYSIOLOGY OF *OCTOPUS
RUBESCENS

Lindstrom, S. C.", Hughey, J. R., Gabrielson, P. W., Ward, D. H.
LITHOTHAMNION SORIFERUM IS THE HABITAT-FORMING RHODOLITH OF
KINZAROF LAGOON, ALASKA

Ade Leon San, Estmda,C. £, Stragler, M. E., Leach, T. S., Hofmann, G.
E.

PHYSIOLOGICAL AND MOLECULAR ASSESSMENT OF THERMAL TOLERANCE
AND HSP70 EXPRESSION OF LYTECHINUS PICTUS

AChin, C. T., Roopnarine, P. D.
THE IMPACTS OF INVASIVE LIONFISH ON CARIBBEAN FOOD WEBS

ANguy e n; Alteri, ANH., Knowlton, N. , Paulay, G. , McMillan, W. O.,
Crandall, K. A., Leray, M

ARE CORAL REEFS REALLY THE MOST DIVERSE TROPICAL SHALLOW-WATER
HABITATS?

Scheetz, E. L., Whitley, S.
MICROPLASTIC DISTRIBUTION IN SEDIMENT AND UPTAKE BY THE BIVALVE
MERCENARIA MERCENARIA

AP e ppM A, Castellanos, M., Connor, C. M.
HEAT-SHOCK GENE RESPONSE IN THE MUSSEL, MYTILUS
GALLOPROVINCIALIS, UNDER ANAEROBIC CONDITIONS

Tonra, K., Poulin, E., Mumford, T. , Freshwater, D. W.
CORALLINE ALGAE AS AN INTERMEDIATE HOST FOR KELP GAMETOPHYTES
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146.

147.

148.

149.

150.

151.

152.

153.

AMcCollum, B. A", Adjunta, D., Byrnes, J. E.
THE BEHAVIORAL AND METABOLIC RESPONSE OF GREEN SEA URCHINS
(STRONGYLOCENTROTUS DROEBACHIENSIS) TO MARINE HEAT WAVES

AJones,” R. D.

REEVALUATING MEASUREMENTS OF BIODIVERSITY WITHIN INTERTIDAL
COMMUNITIES: EXAMINING SPECIES HETEROGENEITY WITHIN MUSSEL BED
MATRICES

Partlow, E. C.", Gorum, V. K., Chou, A.

THE EFFECTS OF UPWELLING, CHLOROPHYLL A, AND SST ON THE
SEASONALITY OF THE ZOOPLANKTON COMMUNITY STRUCTURE IN
MONTEREY BAY

ADavi s’ KAnGBM.I.
METABOLIC SCALING OF BIOLOGICAL NITROGEN FIXATION: FROM CELLS TO
ECOSYSTEMS

Oceguera Zavala, J. O.", Winquist, T., Grosholz, E. D., Hollarsmith, J. H.
RESISTANCE OF BULL KELP (NEREOCYSTIS LUETKEANA) TO TEMPERATURE,
PH, AND URCHIN GRAZING

AGar ci a,Smith,J. ®,.Carr, M. H.
VARIATION IN LANTERN MORPHOLOGY OF STRONGYLOCENTROTUS
PURPURATUS BETWEEN KELP FOREST AND URCHIN BARREN HABITATS

APar k,’, Marguardt, A. R., Ruttenberg, B. I.
REPRODUCTIVE CYCLE OF THE PISMO CLAM, TIVELA STULTORUM, ON PISMO
BEACH, CALIFORNIA

AObdBr i enhKaurCC., Cannor, K. M.
THE EFFECTS OF OCEAN MICROPLASTIC ON THE DIGESTIVE SYSTEM OF THE
GLOBALLY DISTRIBUTED MUSSEL MYTILUS GALLOPROVINCIALIS
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SPECIAL TOPICS FOR CONTRIBUTED TALKS

Alongside our usual range of topics, the meeting includes sessions of contributed talks focused
on the Special Topics listed below. Please see the schedule for session times and locations.

Ecosystems as Coastal Resilience Mechanisms in the Face of Climate Change

The focus of many conferences and scientific papers in the recent past has been on the impacts of
climate change and other stressors on coastal ecosystems, the potential for increasing vulnerability due
to SLR, coastal flooding, erosion, drought, etc. But what if we turn the tables around and evaluate the
opportunity that many of these systems provide for adaptive management to increase resilience to
climate impacts? The potential of kelp forests as pH refugia for invertebrates, beach dunes as natural
buffers for coastal erosion, seagrass meadows that may have the potential to accrete sediments with
SLR, and wetland flood storage capacity in light of more extreme events like El Ninos?

Contributed by: Karina Johnston

Opportunities and advances in using Environmental DNA (or eDNA) to understand
ecology and natural history

eDNA'T in which genetic traces of multicellular organisms or whole single-celled organisms are sampled
from water, soil, or air 8 appears increasingly useful for ecological analysis.This session welcomes
everyone to learn about these emerging techniques, and particularly welcomes speakers using these
methods in the field to uncover ecological patterns.

Contributed by: Ryan Kelly

Marine conservation of seagrasses and seaweeds: A symposium in honor of Dr. Susan
Williams

Seagrass and seaweed beds are highly productive and provide a number of ecosystem services. These
systems are also stressed from exposure to air and warming ocean waters and disturbance by
anthropogenic activities including habitat destruction and invasions by non-native species. This session
will highlight recent advances in the ecology and conservation of these important ecosystems.

Contributed by: Cascade Sorte and Megan Dethier

Microplastics, Marine debris, and emerging contaminants

This session will focus on the prevalence and impacts of microplastics, pharmaceuticals, sunscreen and
other anthropogenic pollutants in freshwater and marine ecosystems.

Contributed by: Dorothy Horn

Science to Action on Changing Oceans: Engaging Governments, Communities and
Industries in the Challenge

Talks and presentations submitted to this session will showcase science collaborations aimed at
addressing the growing threat of global environmental change to coastal communities and industries.
Presentations will explore opportunities for science to inform ocean and coastal management and policy
solutions, build resilient industries, and opportunities to adapt i from both a human and ecosystem
perspective i to the changes ahead.
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Contributed by: Haley Carter

Taking the long view: Insights from long-term and historical ecoloqgical research

Long-term observations, experiments, and historical studies have a unique potential to improve
ecological knowledge and reveal the causes and consequences of environmental change. We
encourage submissions that use novel long-term data or creative historical approaches to understand
ecological change, the impacts of human activities, and predicted responses to future environmental
changes.

Contributed by: Robin Elahi and Max Castorani
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ABSTRACTS

STUDENT SYMPOSIUM (Friday)

* indicates presenting author

Sanford, Eric
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Bodega Marine Laboratory, University Of California Davis

When | first started as a researcher, | often had fixed ideas about how a field experiment was likely

to turn out and | was disappointal if the results differed from those | had imagined. However, | later
learned that unexpected results are often an opportunity for discovery. Therefore, in this talk | will

discuss how embracing the unexpected has made me a better scientist. | will presesveral

examples from my early career as an intertidal ecologist where | was steered towards productive

new research paths by surprising and unexpected observations. In fact, some of my most cited work
AOT OA MEOT I OEFAEI AAd A obAGEITAD O®E AD AT | Bl EAERA IAIAU T
However, | later came to appreciate that while most field ecologists regularly encounter unexpected
results and serendipitous events, far fewer recognize and actively pursue these potential sources of
insight. Here, | suggest that developing an enthusiasm for learning from the unexpected is essential

to becoming a more accomplished naturalist and ecologist.

Frederick, A.R.-
THERE AND BACK AGAIN: TURNING FIELD FAILURES INTO SUCCESSES
University of California Inine

Kleypas, J.A.

TWENTY YEARS OF SURPRISES IN CORAL REEF RESEARCH

National Center for Atmospheric Research

Coral reef ecosystems have been around millions of years, and until a few years ago, were
considered very resilient systems. Over the past fedecades, however, the rapid degradation of
coral reefs due to regional impacts of predatory outbreaks, overfishing, pollution, and disease
caught the scientific community by surprise. And global scale impacts of climate change and ocean
acidification were difficult to grasp. Now many scientists feel coral reefs will be one of the first
ecosystems to suffer catastrophic collapse, with climate change as the main existential threat. Until
now, the approach to reef conservation was largely one of simultaneoustyncouraging reductions

in CO2 emissions, while reducing the lanttased threats through the establishment of marine
protected areas. The third global coral bleaching event of 2012017, which was the most severe

and long-lasting of any on record, has shiétd this more passive approach to one of intervention,
including reef restoration, assisted evolution, and assisted migration. Oceanographic modeling has
been a key element in the projections of coral reef bleaching, and in some cases, identifying regions
where coral reefs can survive. Now the challenges of ocean modeling are to identify those regions
where interventions can be successful. This talk will cover how ocean modeling has been applied to
reef conservation, alongside other interventions that can based into the future to minimize reef
collapse.

Prager, E. J.
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OVERCOMING OBSTACLES AND APPRECIATING SCIENCE SURPRISES: FROM OCEAN RESEARCI
ECOTOURISM
Earth2Ocean, Inc.

INVITED PLENARY SPEAKER (Sunday)

Ruesink, J.L.

WHY DOES EELGRASS FLOWNRPURAL HISTORY AND RECIPROCAL TRANSPLANT EVIDENCE
University Of Washington

Life histories of eelgrass (Zostera marina) span a remarkable range from strictly clonal

reproduction to annual when all shoots flower and then die. The ultimate explanations fohése life
history strategies center on annual populations arising in environments with periodic extremes,

such as ice scour, heat stress, and darkness. However, no general understanding exists for the
proximate information that shoots use to initiate flowering, or the extent to which annual strategies

are genetically fixed or phenotypically plastic. Published research is consistent with a model of
Angiosperm flowering in which environmental cues interact with shoot energy status to initiate
differentiation to flowering at the meristem: phenological delays poleward; change in reproductive
investment under thermal and nutrient manipulations; and annual and perennial populations

whose seeds show either life history under laboratory conditions. Yet, within Willsa Bay,

Washington, exist multiple annual populations of eelgrass that a) receive similar environmental

cues to nearby perennial populations, b) occur in different salinity, sediment, turbidity,

temperature, and nutrient conditions from each other, and care close enough to perennial

populations that genetic differentiation seems unlikely in light of known spatial scales of isolation

AU AEOOAT AA8 . AOGAOOGEAI AGbh OATT OA1 6 OAAAIT ET cCO O
maintained their rapid differentiation to flowering. This evidence requires strong local selection for

life history traits, a suite of reaction norms, early cues.

SPEED TALKS (Friday)

* indicates presenting author

A indicates eligibility for Best Student Pagy

Aquino, C.A.+, Hewson, I.z, Raimondi, P.T.:
HOMOGENEITY OF WASTING RESPONSES TO DISPARATE STRESSORS IN PISASTER OCHRACEL
OF CENTRAL CALIFORNIA
1 - Department Of Ecology & Evolutionary Biology, University Of California, Santa Cruz, 2
Department Of Microbiology, Caell University, Ithaca
After the outbreak of sea star wasting syndrome in 2013, west coast sea star populations declined
dramatically and are just beginning to recover. We performed several experiments to determine
factors that might cause or contribute © wasting in Pisaster ochraceusWe tested the ability of
water to transmit wasting, examined what constitutes a lesion on a sea star, and whether salinity,
seawater replenishment rates in aquaria, challenge with crude tissue homogenates, and desiccation
influenced wasting. These data suggest that observations of wasting in asteroids may be the result
of heterogeneous factors, and wasting reported from 2013 to the present may represent a mix of
disease and general animal physiological stress.

40



Emlet, R.B:

SPAWNING AND JUVENILE DEVELOPMENT OF CHITONS ALONG THE SOUTHERN OREGON COAS
University Of Oregon

Many of the chiton species along the southern Oregon Coast spawn in response to fall, winter and
early spring storms. Within 1-2 days embryos hatch into activly swimming, non-feeding

trochophore larvae. In 46 days in laboratory cultures (at ca. 13 C) they develop eye spots and
subsequently shell primordia and settle approximately 79 days after spawning (at 13 C). As they
approach competence to settle, they delop a pair of internal crystatfilled patches of unknown
purpose in the region of their protonephridia and near the eyespots. These patches persist into the
early juvenile period. In laboratory cultures juvenile chitons in their first months are photonegtive

and found on the undersides of coralline fragments. Observations of juveniles of 3 species show that
they take months to acquire distinctive shell and girdle characteristics that allow them to be
recognized at the species level. Juveniles katharina tunicata are initially white with translucent
girdles and they consume coralline algae with ease. Pigment in the girdle was just beginning to
appear after 8 months. Juveniles d¥lopalia hindsiidid not eat coralline algae but grazed on diatoms
living on the surface of rocksPlaciphorella velatatook about 5 months to show the beginnings of

the extended anterior region of its girdle, but developed some of the adult color markings earlier.
Newly metamorphosed juveniles are not obvious in the adult habitatsare probably in dark places

and they lack features that allow them to be assigned to species.

Ernest-Beck, A. S«, Brown, C. A., Stecher, H. A:

TEMPORAL AND SPATIAL VARIABILITY OF CARBONATE CHEMISTRY IN A TILLAMOOK BAY
TRIBUTARY: TRACING ACIDIFIO®N FROM RIVERS TO THE BAY

1 - Western Washington University, 2Us Environmental Protection Agency, Western Ecology Division
Coastal acidification from rising atmospheric CQran be exacerbated by additional factors such as
land inputs of inorganic carba and nutrients. In Tillamook Bay, OR, inputs of inorganic carbon are
a concern due to oyster aquaculture in the bay and large amounts of agriculture above it. The US
EPA has been monitoring water conditions in Tillamook Bay tributaries for 1 year, and pliminary
findings show increased total dissolved inorganic carbon (TCPdownstream of agricultural areas.
To determine the causes of elevated TG@hanges attributed to landbased inputs must be
distinguished from temporal variability and in-stream processing. To measure temporal variability,
a daylong time series of TCQOand partial pressure of CQ(pCQ) was measured at locations
upstream and downstream of agricultural areas along the Trask River. To account forstream
processing (periphyton photosynthesis and respiration), stream rocks were placed in sealed
containers for 7 hours. Initial and final concentrations (Dissolved oxygen (I TCQ, and pCQ in
each container were compared to conditions in the stream. Times series data show that TGO
lower and decreases more throughout the day upstream. In containers, the ?T.CQ ratio is
consistent with photosynthesisrespiration stoichiometry at both sites, while in streamwater, the
?TCQ@7?Qratio is much lower downstream. Instream processingcan account for most changes in
TCQin the containers, but not in the streamwater, suggesting that there are inputs of inorganic
carbon from land-based sources.

Gil, M.A.~, Hein, A.M.:, Baskett, M.L.:

HOW FISH SOCIAL NETWORKS CAN SHAPE ECOSYSTHMERES!

1 - University Of California, Santa Cruz And NOAA Southwest Fisheries Science Cehterivérsity Of

California, Davis

Through their presence and even simplest behaviors, animals produce sensory information that is

publicly available to influencethe behavior of surrounding individuals. Recently, our work revealed

that simple movements of coral reef fishes incidentally produce social information that causes fish
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to eat more algae from dangerous feeding grounds when there are more fish around thdBecause
unchecked algae can drive regime shifts in coral reef ecosystems, this simple pattern of positive
density dependence in herbivory can drive a feedback loop that could have profound ecological
ramifications: removing fish (e.g., through overfishingnot only removes individuals that perform a
critical ecological function, but it removes the positive influence that these individuals had on the
ecological function of remaining individuals. We use simple models to show that social information
incidentally shared among fishes can determine both the resilience of ecosystems to devastating
regime shifts and the effectiveness of environmental restoration efforts. Our findings highlight the
potential for simple individual behaviors to scale up to affect thetructure, function, and dynamics
of ecosystems.

Henry, AK.

DEADLY LETTUCE WRAPS: INDIRECT MORTALITY OF SAND DOLLARS DUE TO GREEN ALGAL
BLOOMS

University Of California, Irvine
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intertidal zones in summer months in the Pacific Northwest. Rafts of ephemeral algae may affect
shallow water organisms by creating anoxic conditions as they decompose, or by shading other
macrophytes, such as seagrass. In this talk, igsent findings that ephemeral green algal blooms can
indirectly cause mass mortality in intertidal populations of sand dollars. In July and August 2013

2015, | documented multiple occurrence in several locations in the Salish Sea where large mats of
thousands of dead sand dollars (Dendraster excentricus) eaccurred with green algal blooms. |

propose that upright-feeding sand dollars become tangled in floating algae as the tide recedes and
are unable to bury themselves. Sand dollars above the sedimentter interface are susceptible to

high temperatures during summer midday extreme low tides, and experience mortality. Although
these events may cause the mortality of thousands of sand dollars, the impacts of these blooms on
population viability will depend on population size. Although only a small area of the large beds |
studied were affected (<1%), | estimate that the observed blooms resulted in local loss of up to 71%
of sand dollars in affected areas.

d(1T 11 AOOI, Rénirér-Ottig G.8 Winquist, T.:, Dubois, K.:, ReyesBonilla, Hector -,
Grosholz, E.D.:

KELP IN THE GULF OF CALIFORNIA? MAYBE IN THE DEEP!

1 - Bodega Marine Laboratory, University Of Califoraiavis, 2- Universidad Autonoma De Baja
California Sur, 3 University Of CaliforniaDavs

This project represents the first ecological surveys of mesophotic ecosystems (®0 m) in the

Gulf of California, Mexico. Mesophotic ecosystems, found at depths where light barely penetrates,
OAT AET AiT1c OEA 1 AAOO A grisiohehknovinAoCdiverse@oral réefsO E A
these depths can also serve as refuges for temperate species in tropical zones. Kelp (family
Laminariaceae) is one such temperate species that has been observed at mesophotic depths in the
Galapagos, Florida, andrBzil, and is hypothesized to be widespread at 69 90 m depths in tropical
regions globally. Using a highly portable and customizable remotely operated vehicle (ROV), we
conducted benthic video surveys at 80 m depth around Isla Espiritu Santo and Isla €dvo in Baja
California Sur, Mexico. We hypothesized that clear surface water combined with steep bathymetry
that drives shoaling of cold nutrientrich bottom water to mesophotic depths could provide
conditions necessary for kelp Eisenia arbored survival. We also aimed to investigate the

hypothesis that similarities in ecological communities at higHatitudes in the Mexican Pacific and

the Gulf of California could be maintained by temperate community connectivity below the
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thermocline in lower-latitudes. This study highlights the accessibility of ecological research at
mesophotic depths due to advancements in ROV technology.

Olsen, A.Y., Smith, A., Larson, S.

PUMPS TO POOLS: INTAKE WATER QUALITY AT THE SEATTLE AQUARIUM

Seattle Aquarium

The SeattleAquarium is centrally located on Elliott Bay in Puget Sound, built on a pier along the
central waterfront in Seattle, WA, USA. The Seattle Aquarium Water Quality Laboratory regularly
measures water quality metrics on incoming saltwater pumped directly fronklliott Bay for use in

the animal exhibits. Incoming raw Puget Sound saltwater goes through multiple stages of
processing before use, dependent on exhibit. Fecal indicator bacteria (specifically coliform bacteria)
are indicative of pollution from large anounts of human and other vertebrate sewage

contamination of the water. This can result in spreading of disease and other pathogens associated
with fecal contamination. We monitor not only the incoming saltwater, but also water that is

directly accessible b the public in exhibits and touch pools. Over ten years of data show that sand
filters and UV sterilizers are very effective in sterilizing seawater. Fecal coliform bacteria in Puget
Sound incoming water averaged to 20 colorjorming units (CFU) per 100 nh of water, while all

touch pools were below 5 CFU/100 ml. Overall, Elliott Bay water quality remained relatively stable
from 2007 to 2017, and if remains unchanged, will continue to be a reliable source of saltwater with
known water quality parameters for use in animal exhibits in the Seattle Aquarium.

Ritson-Williams, R. +, Kim, G.z, Albright, R. :

MULTIPLE RESOURCES TO UNDERSTAND THE DIVERSITY OF CRUSTOSE CORALLINE ALGAE
1 - California Academy Of Sciences, Rufts University

Corals are dying at an uprecedented rate and concurrently natural ecosystem processes on reefs
are being degraded. Coral recruitment is a natural process for the recovery of coral abundance and
diversity, and even though there is ample evidence that some species of crustose canalalgae

(CCA) are key facilitators for coral recruitment, very little is known about the diversity of these

algae on reefs. Understanding CCA diversity has been limited by a challenging taxonomy that relies
on studies of specialized morphological featwes that are difficult to see in live plants. We have
developed a multifaceted research program to better understand the diversity of CCA living on
Caribbean reefs, how these CCA facilitate or inhibit coral recruitment, and what conditions are
necessary toenable the growth and proliferation of CCA. To advance research of CCA we have built
a database of genetic barcodes to identify Caribbean species of CCA. We have not only established
psbA as an effective gene to barcode unknown CCA species, but have dismvered some

intriguing questions about the evolutionary relationships among these species. We have also
designed a guide book that is freely available to help researchers identify CCA using the morphology
of live plantsin situ and in the laboratory. Qur goal is for these resources to facilitate the study of

CCA in an effort to restore the processes that are critical for coral reef persistence.

Shukla, Priya-
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No affiliation[s] given

will not resolve the persistent monolith of white male scientists that form the vast majority of the
upper echelons of marine ecology. Indeed, a cultural change is necessaryransform our viewshed
of senior marine ecologists and improve the accessibility of this field. In this lightning talk, I will
delineate dayto-day changes that researchers can make and activities they can engage in to make
their professional and intelectual communities more supportive of marginalized scientists.
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Suggestions will include curating opportunities for representation (e.g., panels and seminars) to not
only include white women, but also people of color, from the LGBTQ community, and diffetign
abled scientists; actively encouraging underrepresented scientists to apply to positions and for
funding by including text that says exactly that in the announcement; curbing behaviors that
exclude marginalized scientists; and removing community memberwho sexually harass and
assault colleagues and students. Finally, we must seek out members of other communities whose
differences and unique experiences will enrich our own. In a political era marked by strident
attempts to preserve a status quo that famrs the already favored, it is our professional
responsibility to combat this ethos. As academic scientists, we induct a new cohort of colleagues
each year and are welpositioned to change the demographics of our scientific workforce and the
contributions they make to the world at large.

CONTRIBUTED TALKS

. * indicates presenting author
A i ndi gikailityéosBest $tudent Paper Award
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SEASONS OF SEAGRASS: PHENOLOGY AND TEMPORAL DYNAMICS OF ZOSTERA MARINA
COMMUNITIES

University Of British Columbia

EelgrassZostera marinaecosystems occur throughout the Northern Hemisphere. These habitats
support diverse food webs consisting of fish, birds, marine mammals, and invertebrates. These
communities are highly seasonal, yet theariability in food web structure, and its consequences for
energy flow and community dynamics, are not well understood in British Columbia, Canada. An
ongoing conceptual synthesis of seasonality in eelgrass systems worldwide suggests that multiple
factors drive seasonality in these food webs in several possible patterns. Using over two years of
monthly monitoring of three trophic levels, | will report how Z. marinaphenology (the timing of
periodic seasonal events) covaries with the temporal dynamics of guhytic algae and epifaunal
invertebrate grazers. | constructed a timeline of seasonal events using these data to depict how
eelgrass biomass peaks in early summer while epiphyte biomass peaks later. Additionally, common
grazers like Phyllaplysia taylorihave reproduction events that coincide with eelgrass peak biomass,
while Idotea resecataabundances peak during eelgrass senescence. We will use these empirical
observations to test a 24step conceptual model of seasonality in eelgrass ecosystems, adapteahir
the canonical model in freshwater systems. This work may encourage conservation efforts to
include community structure aspects when designating protected meadows. Seasonal events may
also reveal windows of opportunity for whenZ. marinameadow restoration and re-establishment
can be done with minimal disturbance to the community.

d! ¢l A Q&mitl3 8R. 8

THE LENGTHY RECOVERY OF CORALLINE ALGAL TURF COMMUNITIES IN A SOUTHERN
CALIFORNIA ROCKY INTERTIDAL ECOSYSTEM

Biological Sciences Department, Califoanstate Polytechnic University, Pomona, Pomona, CA 91768
Rocky intertidal ecosystems are subjected to numerous disturbances that can influence community
structure. The middle rocky intertidal zone of southern California is often dominated by an
articulated coralline/red algal turf, which serves as an important microhabitat for a diversity of
invertebrate meiofauna. This community can be subjected to pulse disturbances, such as sand
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burial or boulder movement, which remove the turf community, requiring regravth and
subsequent recovery. The goal of this experiment was to examine the recovery rates of coralline
turfs, and their associated meiofauna, following a simulated disturbance in which plots were
cleared of the upright turf but with the encrusting, basaportion left behind. In addition, clearing
was conducted during an ENSO period in 2016 and during a nd&NSO period in 2017 to compare
differences in recovery rates initiated under differing oceanographic regimes. Recovery of algal
cover, turf thickness, ad associated meiofauna was determined through comparisons with nen
manipulated controls. Recovery of the algal turf was slower than expected (ca. 16 months for turf
thickness) with no clear differences in recovery trajectories between the two experimentaeriods.
Recovery of the turfassociated meiofauna is currently being examined to determine if it recovers
concurrently with turfs or whether there is a delayed response. The slow recovery rates of this
dominant microhabitat forming algal turf suggest disurbances can have lasting effects on the
structure of rocky intertidal communities.

Alma, L.+, Kram, K. E.;, Holtgrieve, G. W.:, Arambula, A. -, Fiamengo, C. J, Jackson, M.,

Padilla -Gamifio, J. L:

SCALLOPS UNDER STRESS: CLIMATE RELATRESSORS AFFECT MOLECULES, MICROBES,
MANTLE, AND EVERYTHING IN BETWEEN

1 - School Of Aquatic And Fishery Sciences, University Of Washington; Department Of Biology,
California State University Dominguez Hills- Department Of Biology, California State iversity
Dominguez Hills, 3 School Of Aquatic And Fishery Sciences, University Of Washingtdegartment
Of Biology, California State University Dominguez Hills; Taylor Shellfish Hatchery

Despite increasing research efforts, there are still many gams our knowledge to understand the
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project is the first to explore the interactive effects of high pCO2 and temperature on the
acclimation and acclimatization poential of the purple-hinge rock scallop (Crassadoma gigantea).
Scallops were exposed to variable pCO2 and temperature treatments to test acclimation potential in
the lab. Subsequently, scallops were placed in the field at variable depths to assess accliratibn
potential in their natural habitat. Thermal stress was the primary driver for increased shorterm
oxygen consumption rates, growth, and changes in the microbiome. A combination of factors
including temperature, pCO2, and other oceanographic varians (in field experiments), additively
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demonstrate that thermal stress is the primary source for fluctuations in phenotypic plasticity,
however combinations of stressors further disrupt homeostasis and may have long term
consequences for C. gigantea fitness, the ecosystem they support, and their emerging presence in
the aquaculture industry. Furthermore, this project highlights the importance of using dynaic

marine environments as a natural lab to predict future acclimatization potential of a species as
global change continues.

Andrews, K.S.», Bartos, B.:, Harvey, C.Ji:, Tonnes, D.:, Bhuthimethee, M. :, McCready, P.
COULD LARVAL DISPERSAL EXPLAINAEIRENCES IN POPULATION STRUCTURE OEISSED
ROCKFISH IN PUGET SOUND?
1 - NOAA Fisheries Northwest Fisheries Science Cente8chool Of Oceanography, University Of
Washington, 3 NOAA Fisheries West Coast Regional Offie&seattle Public Utilities, City Of Seattle
In 2010, three species of rockfish in the Puget Sound/Georgia Basin (PSGB) region were listed
under the Endangered Species Act (ESA). Subsequent genetic analyses revealed that yelloweye
rockfish Sebastes ruberrimus PSGB were genetichl differentiated from individuals on the outer
coast; while canary rockfishS. pinnigerdid not show any population structure among these
geographic regions. These results confirmed the listing status of yelloweye rockfish in PSGB as a
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which led to their removal from the endangered species list. Here, we test whether larval dispersal
could be a mechanism for the differences observed in population structure betwa these species.

We used an oceanographic model to track larvae of each species released from sites inside and
outside of the PSGB DPS during specispecific parturition months. Results were similar among

both species. Larvae released from sites outsidee DPS rarely settled within the boundaries of the
DPS and larvae released from sites within the PSGB DPS rarely settled outside of the boundaries of
the DPS. Within each species, we found relatively no differences in the proportion of larvae settling
inside vs.outside the DPS depending on the day of parturition (60 days) or the age of settlement
(90-120 days). These relatively similar results among species suggest that larval dispersal is not the
most likely mechanism responsible for the observed diffeences in population structure for these

two ESAlisted species in PSGB.

Aoki, L.R., Wiberg, P., Berger, A., Berg, P., Oreska, M.P., Mcglathery, K.J.

TEMPERATURE DRIVES PATTERNS OF SEAGRASS RESTORATION AND RESILIENCE ACROSS
SPATIAL SCALES

University Of figinia

Seagrass (Zostera marina) restoration conducted through seeding has established over 25 km2 of
OAACOAOO I AAAT xO ET 6 E@GEdniboing @ thékrésdatomprovideA UO8 |, |1
insight into dynamics of meadow expansion and the response thigh-temperature events. Meadow
expansion is limited by light availability in deeper areas and by temperature in shallower areas.

These limits interact with spatial position in the landscape to drive patterns of seagrass resilience.
High temperature everis in 2012 and 2015 have led to spatially variable declines and recovery
patterns across two restored meadows. We combined loagrm monitoring data with short-term
observations before and after the high temperature events to understand the patterns of reeery

and adaptability following temperature-induced declines.

Spatial location modified the exposure of different meadow areas to higiemperature stress.
Recovery also varied by depth; deep areas of the meadow impacted in 2012 showed low recovery
and in some cases permanent loss compared to rapid recovery and natural expansion at moderate
depths. In 2015, the areas of the meadow that experienced the most extreme loss also showed
significant reduction in sediment carbon that had accumulated during theastoration, whereas

other areas of the meadow continued to accumulate carbon. In both cases, the natural expansion of
the meadow beyond the original restoration plots increased resilience by including areas that were
more resistant to hightemperature stress and that recovered more rapidly than the original
restoration plots

d! @x1 OOE Bakilla*Gamiriodl. L.

MICROPLASTIC INGESTION BY THERMABITRESSED REBUILDING CORALS

School Of Aquatic And Fishery Sciences, University Of Washington

Reetbuilding corals are increasingly threatened by a suite of stressors including rising sea
temperatures and pollution. In response to thermal stress, corals can bleach and decrease
autotrophic energy acquisition. When bleached, some coral species are thought to sihiore

towards heterotrophy to acquire energy from zooplankton. This increase in heterotrophy, however,
may consequently lead to increased ingestion of other particles in the water such as microplastics
(MP). We tested whether thermally stressed corals arat greater risk of MP ingestion by comparing
MP andArtemia nauplii feeding rates in two Hawaiian coral speciesylontipora capitata, and
Pocillopora damicornis Results show thaP. damicornisngested MP more readily tharM. capitatg
but P.damicornisonly ingested MP when food was present. Under thermal stress, both species fed
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less onArtemia than when in ambient temperatures, contradicting previous studies on the role of
heterotrophy in M. capitata These results provide evidence that Mgestion can vary

considerably among coral species and suggest that some corals are at greater risk of MP pollution.
Furthermore, these result challenge our current understanding of the role of heterotrophy in
thermally-stressed corals, highlighting the ned to continue research in this important aspect of
coral biology in a changing world.
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Portland State University

Microplastics are plastics smaller tlan 5mm in size that are intentionally manufactured or broken

down from larger plastic pieces. These tiny fragments, pellets, and filaments originate from both

marine and landA AOAA O OOAAOh AT A MEOANOAT O1 U |1 AEA OEAEC
careless disposal, marine dumping, fishing gear loss, pollution, runoff and wastewater. Marine
organisms can mistake microplastics for food items, or inadvertently consume them through filter
feeding. While microplastics have been observed on Oregon beachas baseline in marine

organisms currently exists in the state, so concentrations in commongonsumed bivalves are

unknown. This study quantifies the type and concentrations of microplastics in Pacific oysters

purchased from six sites along the Oregon coagysters were obtained in April and July 2017. Ten
organisms per site were digested using a 10% Potassium Hydroxide solution and analyzed for the
presence of microplastics under a stereomicroscope. Microplastic colors, lengths and types were
recorded, ard concentrations per gram of tissue were determined. Oysters were found to contain
microplastics at all six oyster grower sites. In coming months, these Pacific oyster microplastic
concentrations will be compared to Pacific razor clams which were collectedliring the same time

periods in 2017.

d" AE A OhSaksas 6.\&, Kashef, N.S, Stafford, D.M.:, Sogard, S.M¢, Hamilton, S.L.:,
Bernardi, G. s, Logan, C.As
GENE EXPRESSION RESPONSES OF GOPHER ROCKFISH (SEBASTES CARNATUS) LARVAE TO
OCEAN ACIDIRATION AND HYPOXIA
1 - Moss Landing Marine Laboratories California State University, Monterey Bayyass Landing
Marine Laboratories, 3 NOAA Fisheries, SWFSC Fisheries Ecology Division University Of California,
Santa Cruz, 4 NOAA Fisheries, SWFSGHerries Ecology Division,-3Jniversity Of California, Santa
Cruz, 6- California State University, Monterey Bay
Climate change is projected to expose organisms in the California Current System (CCS) to
decreases in both oceanic pH (ocean acidificationyd dissolved oxygen (DO; hypoxia). In addition,
climate change is predicted to alter wind patterns, expanding the upwelling season and the
frequency of exposure to these conditions. Gopher rockfists€bastes carnatysa viviparous
species, inhabit nearshoe waters along the CCS. To determine how exposure to these stressors
during gestation affects larval performance, we studied gene expression $ carnatudarvae at two
time points; 1) at birth after a month of gestation in one of three treatments: contl (pH 8.0, DO 8.0
mg/L), low pH (7.5), low DO (4.0 mg/L), and 2) after a subsequent-8ay exposure to each
treatment. We utilized RNAse(q to assemble@e novaranscriptome and analyze differential gene
expression (DGE) for each timepoint. We found that®E profiles were strongly driven by the
maternal treatment condition rather than the subsequent larval exposure. Larvae undergoing
embryogenesis in low pH showed a stronger DGE response than those in a low DO maternal
environment relative to ambient conditions (486 vs.78 DGE, edgeR: FDR < 0.01). Both stressor
treatments decreased expression of genes involved in developmental processes, including eye (low
pH group) and spinal (low DO group) development, deformities that were also observed at
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parturition. Our results suggest that gestational exposure to low pH and low DO induces significant
changes in the expression of genes that may be critical for normal larval development.

d" AOAIT A [Binclair,&. R., 8eighton, L. R.

DETECTION INFLUENCES CRAB PREMESHEION BETWEEN THREE SIMILAR SPECIES OF
GASTROPOD

University Of Alberta

Despite the prevalence of predatory crabs in studies of foraging theory and trophic models, factors
which influence crab preference and prey selection are still relatively undestudied. Here, we
examine prey selection and behavior irCancer productugthe red rock crab) when presented with
three closely related species of gastropod prey from the northeastern Pacifiducella ostrina(the
striped dogwhelk), N. canaliculata(the channeled dogwhelk), andN. lamellosathe frilled

dogwhelk). In each trial, individual adult crabs were presented with nine gastropods (3 of each
species) distributed evenly in a 3 x 3 grid. Gastropods were ranked in the order in which they were
consumed. Each crab participated in two feeduptrials (14 crabs, 28 trials).C. productusas a

O b OA £A O AllahdllosapE 0009), despite increased grappling, handling, and consumption
times (p < 0.001, each). However, crabs were also most likely to attack the first gastropod they
detected a they worked through the grid (p < 0.001). Furthermore, crabs appeared to have
difficulty detecting the last two gastropods in each trial, which always included at least one i
ostrinaand/or N. canaliculata AsN. lamellosas naturally the largest ofthe three species, and crabs
often encountered eitherN. ostrinaor N. canaliculatawithout recognizing them as prey, we suggest
OEAO Ob O A KHEAAIbsAsh desuEdf Erabs being more likely to detect and attack the
larger species ofNucella Detection is therefore an important variable influencing prey selection in
crabs.

d" AO1T AOh - MBéaddeéeaul Mne.H:, Dorn, Martin.H -, Holsman, Kirstin.H -
SPATIOTEMPORAL VARIATION IN CONSUMPTION OF WALLEYE POLLOCK BY MAJOR
GROUNDFISH PREDATORSIINE GULF OF ALASKA

1 - College Of Fisheries And Ocean Sciences, University Of Alaska FairbaBkatua Of Stocks And
Multispecies Assessment Program, Alaska Fisheries Science Center, NG¥e&p8rce Ecology And
Ecosystem Modeling Program, Alaskalksies Science Center, NOAA

Walleye Pollock (Gadus chalcogrammus) represents one of the largest and most valuable single
species fisheries in the world. Pollock also play an integral role in the food web, serving as essential
prey for many economically imprtant species. Intense predation pressure, however, has negatively
impacted size and age structures of pollock in the Gulf of Alaska. Quantifying variation in pollock
consumption by major groundfish predators would improve our understanding about the

population dynamics of this species. Using data provided by the Alaska Fisheries Science Center
(NOAA; 1990 to 2017) and International Pacific Halibut Commission, we calculated spatial and
temporal indices of predation on Gulf of Alaska pollock, accounting feariation in consumption by
Arrowtooth Flounder (Atheresthes stomias), Pacific Cod (Gadus macrocephalus), Pacific Halibut
(Hippoglossus stenolepis), Sablefish (Anoplopoma fimbria), and adult Walleye Pollock. We
combined assessmenbased estimates of predtor biomass, relative predator densities, annual
rations, and proportions of pollock consumed to approximate predation intensity by year and
location. Predation indices were computed across a uniform grid that spanned the region. We
anticipate that time-varying indices of predation will benefit the stock assessment for Gulf of Alaska
pollock by serving as a modifier of constant natural mortality. Furthermore, estimates of predation
intensity at local, regional, and basin scales inform us about how trophinteractions may be
interpreted differently based on the scale of our observations.
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d" AOGEAOEET h-, ABmbrush Addrew S :, Howard, Grant =, Gao, Xikun:, Morgan, Steven
G:

HOW TO EAT YOUR CAKE AND HAVE IT TOO: COMPENSATORY BEHAVIORAL RESPONSES TO
ULTRAVIOLET RADIATION AND FISH CUES IN CRAB LARVAE

1 - Bodega Marine Lab, University Of California Davis, 2099 Westshore Road, Bodega Bay, California
949230247, 2- Louisiana State University, Baton Rouge, La 70803Santa Rosa Junior College,
1501 Mendacino Ave, Santa Rosa, CA 95401

Zooplankton pigmentation is subject to a tradeoff between ultraviolet radiation (UVR) selecting for
pigmentation as a sunscreen and visual predation selecting against pigmentation to reduce
visibility. However, it may be pasible to circumvent this tradeoff through compensatory behaviors
that diminish a selective pressure. Larval crabs can adjust their pigmentation, potentially enabling
them to respond to the dominant threat at the moment. Furthermore, crab larvae could desnd to
deeper waters to avoid UVR. We tested the ability &fachygrapsus crassipdarvae to adjust their
pigmentation in response to 4 UVR treatments (shade, visible light, visible + UVA, visible + UVA +
UVB) and fish cue. We also tested the vertical swming behavior of P. crassipeand Hemigrapsus
oregonensidarvae in response to the 4 UVR treatments and sun intensitly. crassipetarvae
expanded chromatophores in response to visible light and UVR but showed no clear response to
fish cues.P. crassipsavoided surface waters as sun intensity increased but was attracted to UVR,
while H. oregonensisvas attracted to increasing sun intensity but showed little reaction to UVR
treatments. The attraction ofP. crassipeto UVR may be related to their darker pigmentation than
H. oregonensisprotecting them from UVR and enabling them to exploit surface waters. Improved
understanding of the relationships among morphological traits, selective pressures, and behaviors
enables us to infer behavioral responses on understudied species, improving our ability to model
their survival and dispersal

d" A OE £l ®arford,-B#. -, Fahlbusch, J., Li, D.:, Goldbogen, J.A:

TESTING THE FEASIBILITY OF A SMALL ACCELEROMETER THMEASMRE THE ACTIVITY OF
SWIMMING SQUID

1 - California State University, Monterey Bay;3 OAT £ OA 51 EOAOOEOUS8O (1 PEE
How animals use and obtain energy is fundamental to understand multiple aspects of physiology
and ecology. Although respometry can be used to measure metabolic rates of small marine
animals under laboratory conditions, how these results translate to the natural environment
remains poorly understood. This is particularly so for pelagic squid, which arguably constitute the
largest predatory biomass on the planet and are generally characterized by exceptionally high
metabolic rates based on lab studies. Here we designed and tested the feasibility of a small
waterproof animal-borne accelerometer tag for deployment on Californianarket squid

(Doryteuthis opalescens). Our data logger was used in conjunction with swim tunnel respirometry
to record the rate of massspecific oxygen consumption and overall dynamic body acceleration
(ODBA) of tagged squid at different swimming speedsd orientations. We found a positive
correlation between ODBA and swimming speed, as well as ODBA and metabolic rate. Across
swimming speeds, the energetic cost of armBirst locomotion, which is associated with foraging
and reproductive behaviors, is higler compared to the taitfirst swimming associated with long
distance travel. We also found the energetic cost of arafgst locomotion, which is associated with
foraging and reproduction, to be higher compared to the taifirst swimming associated with long-
distance travel.

d" AOA edas, R.8.orda, J., Vela, C.
ABALONES AND SEA CUCUMBERS: THE ROLE-QREICTWRING FOR SUSTAINABLE FOOD
PRODUCTION

49



Universidad Autonoma De Baja California (Uabc)

Around the world abalone species are a highly valuable marimesource. However, in recent years,
abalone fisheries from the Northeastern Pacific coast have suffered massive mortalities due to
environmental factors, such as heat waves and hypoxia. Aquaculture has been proposed as a
solution to boost the production ofthis multimillion -dollar resource. Moreover, the practice of co
culturing two or more species has been shown to increase the productivity of the resources
cultured. The aim of this study was to test in the laboratory whether a eoulture of warty sea
cucumber, Parastichopus parvimensjsvould enhance the growth of various species of abalone. We
found that two species of abaloneHaliotis fulgensand H. rufescensgrew significantly faster in the
presence of sea cucumbers than without sea cucumbers. To darowledge, our study is the first ce
culture reported for any of these three species and provides relevant information to promote
innovative strategies for sustainable food production.

Bauer, K.K:, Barreto, F.S.

THE GENETIC MATING SYSTEM OF AN INTERTID®EDOATOR, THE SEA STAR LEPTASTERIAS
SP., WITH EVIDENCE FOR ALLOPARENTAL CARE

Department Of Integrative Biology, Oregon State University

In echinoderms, broadcast spawning is a common reproductive strategy that results in high output
of offspring with little to no parental care. In contrast, reproduction through brooding and caring

for a clutch of developing embryos is relatively rare among echinoderms, but provides more
opportunities for studying their mating systems. The sixrayed sea starleptasteriasspp. (Class
Asteroidea), is a common brooder in the Pacific rocky intertidal. While previous research has
shown that Leptasteriasspp. is an important ecological predator, little is known about its mating
and reproductive success in natural populations. In tis study, through the use of NextGeneration
sequencing, we developed multiple microsatellite markers for a species béptasteriascollected

from the central coast of Oregon, U.S.A, for use in genetic parentage analysis. A total of 439 embryos
from 15 broods were genotyped and analyzed along with their mothers. Analyses revealed high
rates of polyandry in all but one of the clutches analyzed, with as many as 38 fathers detected in a
single brood, which is among the highest reported in marine invertebrates:urthermore, two

broods collected from the field were found to contain several offspring that did not belong to the
mother carrying the clutch. Given the rarity of alloparental care by females in nature, as well as the
high environmental stress brooding ®a stars face on the intertidal, this behavior could provide
insights into the costs and benefits of parental care within this dynamic ecosystem.

s oA AN

HISTORICAL EFFECTS AND ACCLIMATIZATION IN CORAL CHEMICAL DEFENSE TO RAPID SHIFTS
IN REEF STATE

1 - Georgia Institute Of Technology,-2Jniversity Of South Carolina Beaufort

Coral reefs are undergoing precipitous decline due to coral bleachlgrand disease following thermal
stress. We reciprocally transplanted three coral species between spatially paired cordbminated
marine protected areas (MPAs) and algalominated fished areas to test for historical (reef of
origin) vs. current reef state effects on coral chemical defense toward the common coral pathogen
Vibrio coralliilyticus. For an ecologically sensitive acroporid species, both historical reef state and
current reef state influenced chemical defense. In contrast, chemical defenses wend altered by
reef state for an ecologically hardy poritid coral or for a weedy pocilloporid coralAcropora
millepora that originated from or were transplanted into coratdominated MPAs exhibited 46% and
36% increase, respectively, in inhibition ofV. coalliilyticus relative to those that originated from or
were transplanted into algatdominated fished areasA. milleporaalso exhibited historical reef
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effects on their microbial community composition, notably by persistently higher relative
abundances olVibrionaceae among individuals that originated from algalominated fished areas
compared to individuals that originated from coraldominated MPAs. These data suggest that for
some important reef building but bleaching susceptible species, such acroporiddgaldominated
reefs may suppress coral chemical defense towandibrio bleaching pathogens and these
suppressed chemical defenses may allow for blooms ¥ibrio bacteria that persist within the coral.

d" A A OU MHars C.B.G, Brownlee, G.:, Gelman, A

LOCAL ADAPTATION IMPACTS ECOLOGICAL RESPONSES TO OCEAN ACIDIFICATION AND OCEAI
WARMING IN A MARINE SNAIL

1 - Zoology, University Of British Columbia; Pniversity Of British Columbia

Climate-linked stressors drastically impair the ecological anghysiological performance of many
marine species. However, few studies have explored how local adaptation contributes to variability
in biological responses to multiple stressors. Here we test the hypothesis that local adaptation in a
predatory whelk, Nucella lamellosa impacts responses (growth, feeding and mortality rates) to
ocean warming and acidification. Over eight weeks, we exposed four populations from two regions
in British Columbia (Calvert Island in the north and Nanaimo in the south) to tempetare and pH
treatments based on in situ oceanographic measurements and on predicted changes over the next
100 years. We found that temperature and source population both significantly impacted growth
rates, but that lowered acidity had no effect on growthinterestingly, snails from the northern
populations grew more than the southern populations across all treatments; however, they also had
65% higher mortality in the hot treatments than the southern snails. Finally, snail feeding rates
were higher in hotacidified treatments compared with ambient treatments, despite there being no
significant growth differences. Our results suggest that local adaptation plays an important role in
determining population responses to stressors and that the interactive effecf multiple stressors
changes over thermal ranges and impacts energetic allocations. Addressing this variability will
improve the ability for community ecologists, managers and researchers to understand how climate
change impacts local ecosystems.

d" AAdq SR, Bracken, M.E.S.
DIFFERENCES IN PHOTOSYNTHETIC EFFICIENCY, SYMBIONT DENSITY, AND CHLOROPHYLL
CONTENT WITHIN AND BETWEEN SEA ANEMONE SPECIES
University Of California Irvine
Three species of intertidal sea anemones in the genésithopleuraassociatewith algal symbionts
(zooxanthellae) along the coast of California. A wide range of symbiont densities within anemones
are common in the field, most likely becaus@nthopleuraanemones can rely entirely on captured
prey for their dietary requirements if necessary. Some of this variation can be attributed to tide
height and light availability, but symbionts may also vary with sea anemone species, prey
availability, and color phenotype (e.g., fluorescent proteins). Because zooxanthellae contribute
dietary carbon to their host anemone, they may be particularly important when prey availability is
low. An observational study investigating photosynthetic efficiency (FA-.), symbiont density, and
chlorophyll concentrations within the speciesA. solavas combined with an experiment
investigating the effect of prey availability on algal symbionts withirA. solaand A. xanthogrammica
In A. sola chlorophyll concentrations and symbiont densities were higher in tentacles of dark color
morphs, but different tissue types showed different results. Betweer\. solaand A. xanthogrammica
symbionts within A. xanthogrammicancreased their photochemical efficiency (FF.) when prey
availability increased, whereas symbionts withinA. soladid not change their phdochemical
efficiency in any treatment.A. xanthogrammicamay be able to take advantage of an increase in prey
availability and pass on those benefits to its symbionts, whereas. solamay not.
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EXPERIMENTAL SEAGRASS RESTORATION SUCCESS IN ELKHORN SLOUGH

1 - University Of California, Santa Cruz-&onoma State University,-35an Francisco State University,
4 - Elkhorn Slough National Estuarine Research Reserve

Seagrases are in global decline despite restoration efforts. The majority of restorations to date
have been deemed unsuccessful. While many cite the scale of the restoration as cause of failure
others call for a need to ameliorate the local environmental or biogical stressors prohibiting the
successful establishment of targeted transplants or seeding. Elkhorn Slough, a highly eutrophic
system suffered massive seagrasZ¢stera maring loss in the mid 1900s. Beginning in 1980
Elkhorn Slough seagrass beds haveebn naturally recovering to what is today a 10 hectare deficit of
its historical extent. Unfortunately the rate of recovery has plateaued in recent years. To promote
local seagrass recovery and look at the role of ephemeral macroalgae we conducted threalm
OAAT A A@PAOEI AT OA1T OAOOI OAGETT O ET ¢mpuh Ope Al
plot size and initial shoot length on restoration success. In total we have restored over 18250f
seagrass habitat; a noteworthy accomplishment considering initial plot size was 0.51fm=100),
0.25m:(n=4) and 1m2 (n=4). Our results have also demonstrated that a) restoration can
significantly enhance local biodiversity relative to adjacent mudflaand b) community composition

of critical mesograzers in restored plots mirror that of existing natural beds. Despite eutrophication
and other anthropogenic stressors, restoration in Elkhorn Slough was possible, making it a model
system for future restorations along the West Coast where restoring conditions conducive to
natural seagrass recovery are unlikely.

Bell, T.W. +, Allen, J.G:, Cavanaugh K.C:, Siegel, D.A:

SEPARATING POTENTIAL GLOBAL CHANGE TRENDS FROM LOW FREQUENCY CLIMATE
OSCILLATIONS IN NEBACIFIC KELP FORESTS

1- UC Santa Barbara, 2UC Los Angeles

Giant kelp (Macrocystis pyrifera is a dynamic marine foundation species which supports a diverse
community of ecologically and economically important species worldwide. Therefore, it is vitabt
understand the drivers of kelp biomass variability for fisheries, ecology, and conservation research.
We have developed a multidecadal (35+ years) time series of kelp canopy biomass across much of
the NE Pacific and have used this dataset to identify senal important abiotic and biotic drivers

which operate over various time scales. Low frequency climate oscillations, such as the EI Nifio
Southern Oscillation and the North Pacific Gyre Oscillation have been recognized as drivers of kelp
biomass variability. However recent unprecedented marine warming events have been implicated
in kelp declines and have challenged our ability to distinguish whether these decreases are part of
natural marine climate cycles. Here we use this kelp biomass dataset to examiow lfrequency
patterns over multiple temporal scales to tease apart fluctuations associated with marine climate
cycles from longerscale trends. We also investigate whether these trends exist at local scales (1
km) or manifest as regional scale changes whiamay be more indicative of global change effects.
We found that marine climate cycles are the principal drivers of interannual kelp variability along
much of the California coast and that researchers should be cognizant of low frequency variability
patterns.

Berry, H.D », Mumford, T.F. -, Christiaen, Bart :, Dowty, P.D.:
CHANGES IN BULL KELP EXTENT OVER THE LAST CENTURY IN SOUTH PUGET SOUND, AN INNEI
BASIN IN A FJORD SYSTEM
1 - WA Department Of Natural Resources; Rlarine Agronomics
Kelp forests form an important biogenic habitat that responds to natural and human drivers. While
there is global concern about threats to kelp forests, information on long term trends is limited and
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research suggests that trends are regionally distinct. This descriptive stiy examined bull kelp
(Nereocystis luetkeangforest distribution over 100 years in South Puget Sound, an inner basin in a
flord system in the northeast Pacific Ocean. Kelp studies are rare in this habitat type and location.
We synthesized surveys and scrdific studies along 450 km of shoreline. Over the last century,
observations of kelp forests were limited to 20% of the shoreline, along relatively exposed, high
current shorelines with coarse substrates. Results show high variation over time in length of
shoreline with kelp forests. While there is some uncertainty due to methodological differences
among surveys, there were clear large scale patterns in kelp abundance over time. Major decreases
were evident in 2 out of 3 subregions and in total extent offereline with kelp. The subregion

where kelp forests persisted throughout the study period is a zone of intense tidal currents and
mixing. The observed losses in these inner reaches contrast strongly with kelp forests at the
entrance to the fjord system, vinich appear stable during the same time period. The distinct
trajectory in the innermost basin could be related to factors that are known to impact kelp
performance such as sea surface temperature, water column nutrients, siltation, eutrophication and
changes to biotic community structure.

d" 1 1 x AOFEkkert, 8.4 8

TROPHIC AND ENVIRONMENTAL FORCING IN ALASKAN ROCKY INTERTIDAL COMMUNITIES
University Of Alaska Fairbanks

On the west coast of the contiguous United States, zonation of rocky intertidal commties can be
strongly influenced by top-down pressure from predation and grazing, but whether these patterns
extend northward to Alaska is not well described. In order to explore the relative importance of
these trophic pressures in comparison to environmetal drivers, we quantified intertidal zonation

and size and density of mobile invertebrates at 25 senprotected rocky beaches in Southeast

Alaska. In our study region on the west coast of Prince of Wales Island, both humans and sea otters
(Enhydra lutris) prey on intertidal invertebrates, including pinto abalone {Haliotis kamtschatkang

and black katy chiton Katharina tunicata). Our study sites vary in length of time since sea otter
recolonization and distance from human communities as well as environmeal factors, such as

slope, aspect, exposure, and substrate. We hypothesized that an increase in sea otter occupation
time, proximity to town, wave exposure, slope, and a decrease in substrate rugosity will decrease
mobile invertebrate abundance. Preliminay observations suggest that pinto abalone abundance is
heavily depleted at all sites and that black katy chiton abundance increases with substrate rugosity.
Future analyses will use a multivariate approach to identify the key factors influencing intertida
grazer abundances and resulting intertidal zonation patterns.

d" 1T OE OQ,isévbca, M&:., Schroeder, 1.D.:, Welch, H.:, Bograd, S.J:, Brodie, S.s, Carroll, G.
., Dodson, S, Field, J.C:, Hazen, E.L:, Jacox, M.G;, Santora, J.As, Satterthwaite, E.V. -
RELATIONSHIPS BETWEEN THE PHYSICAL ENVIRONMENT, PREY, AND MARINE MAMMAL
PREDATORS IN THE CENTRAL CALIFORNIA ECOSYSTEM
1 - Department Of Biological Sciences, Humboldt State University, Arcata, CBnaronmental
Research Division, NOAA Southwest Fisheries Science Center, Monterey BBAsi8n Of Applied
Mathematics, Brown University, Providence, RIHsheries Ecology Division, NOAA Southwest
Fisheries Science Center, Santa Cruz, CAldpkins Marine Stabn, Stanford University, Pacific Grove,
CA, 6 Department Of Applied Mathematics and Statistics, University Of California, Santa Cruz, Santa
Cruz, CA
As marine biodiversity is threatened by human activities, there has been considerable global
interest and effort devoted to establishing a monitoring framework that will capture relevant
variables at sufficient scales needed to assess variability in marine ecosystems. Offshore ecosystems
in particular raise unique challenges in that regular and broad spatigemporal sampling is
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infeasible. Using biological and oceanographic data collected from an annual summer oceanic
shipboard survey, the NOAA Rockfish Recruitment and Ecosystem Assessment Survey, and
complementary output from a Regional Ocean Modeling Systemve explore the relationships
between marine mammal sightings, mietrophic-level observations, and environmental variables
within Central California waters from 1996 to 2016. By integrating sampling of multiple trophic
levels within a singular survey desyn, it is possible to compare the variability in community
assemblage while accounting for differences in space and time. We find that variability in predator
species richness tracks that of oceanographic conditions and their prey, particularly during the
ATTT AT T OO OAA OOOZEAAA OAIi PAOAOOOA ATTI Al EAO T &
effort of establishing the scales and Essential Biodiversity Variables necessary to distinguish
between signals of natural fluctuations and those indicative of biader change. Such understanding
allows management and conservation decisions to account for the ecosystdavels impacts that

arise from changes in the composition of biodiversity.

Bracken, M.E.S., Jones, E:, Williams, S.L.:
IMPACTS OF A HEATWAVE GWITERTIDAL SEAWEEDS: BLEACHING, RESILIENCE, AND
PRODUCTIVITY
1 - University Of California, Irvine, 2ZNOAA Center For Coastal And Marine EcosysteRisrida A&M
University, 3- University Of California, Davis
Temperatures have increased over the past céury, resulting in changes in marine biodiversity and
ecosystem functioning. Most studies have focused on the effects of average or predicted changes in
temperature. However, heatwaveg extended periods of anomalously warm temperatureg are
also becomingmore pronounced and more common. These heatwave events have the potential to
cause dramatic shifts in marine ecosystems, particularly in intertidal systems that are exposed to
aerial conditions during low tides. For example, we observed severe impactsde.bleaching,
declines in cover) on intertidal seaweeds associated with several days of sunny, hot weather that
coincided with daytime low tides on the northern California coast during the spring of 2008. Even
in the low zone on waveexposed shores, maximm daytime temperatures exceeded 30°C during
the heat wave, resulting in severe bleaching of seaweeds. The bleaching event occurred while we
were using screens to experimentally reduce temperature and desiccation stress in the intertidal
zone, and we foundhat bleaching was more extensive in plots high on the shore and in plots that
lacked screens. The seaweeds that were most severely bleached were highly productive species
such asUlvaand Pyropia, highlighting the potential consequences of events like ik for marine
ecosystem functioning. However, the system also largely recovered from he&lated bleaching and
loss of cover after three months, suggesting that it is resilient to stressors of this magnitude.
d" OEOOI, Temhordt, £P3
THE EFFECTS ACTERIA ON MUTUALISMS BETWEEN CORALS AND MICROALGAL SYMBIONTS
California State University Northridge
Bacterial communities alter their environment, which may change the dynamics of interactions
between other organisms. The mutualism between corals and ¢ir associated photosynthetic
microalgal symbionts may be facilitated by a bacterial consortium. The octocorAhtillogorgium
bipinnata associates strongly withBreviolum antillogorgium (f. Symbiodiniaceae), and previously
we showed physiological variationbetween different genotypes ofB. antillogorgium. This study
aimed to discern the extent to which dissimilarities in the associated bacterial communities drive
these differences. Four isolated. antillogorgiumgenotypes were lab cultured over 500
generations; the associated bacterial communities that persisted were collected via filtration. The
microalgae were inoculated with either their own bacterial community, or the community from the
other 3 genotypes. Wemeasured algal growth rate, respiration, photosynthesis, photosynthetic
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efficiency, and nitrogen concentration. Analyses of the 16S region showed that microalgal
genotypes support different bacterial communities. The effects of bacteria on the photosynthet
and respiration rates ofB. antillogorgiumwere dependent on the algal genotype from which the
bacterial communities were sourced. Photosynthetic rates were higher in cultures with a greater
concentration of Rhodobacterales (f). We found no significamffects on residual nitrogen, quantum
yield, or growth rate between genotypes. Future work will include analysis of the bacterial
communities and the effect of bacteria on algahost interactions.

d" Ol x1 h ».Juahes, F.g, Balshine, S.:

THE GOLIMLOCKS ZONE: COSTS AND BENEFITS OF PARENTAL CARE ALONG AN INTERTIDAL
GRADIENT

1 - McMaster University Department Of Psychology, Neuroscience, And Behavieuniersity Of
Victoria Department Of Biology

Despite the significant energetic costs associatealith caring for offspring, parental care can
increase reproductive success. The cagienefit ratio of parental care often fluctuates with
environmental conditions, and thus the selection of favourable nesting habitats may allow care
giving parents to optimize their fitness. Male plainfin midshipman fish (Porichthys notatus) provide
sole care to offspring in nests distributed along a tidal elevation gradient. Results from
complementary lab and field experiments indicate that temperature and oxygen conditienbecome
more severe at higher intertidal elevations. Males readily compete for nests across all elevations in
the field, but male mass decreased with increasing elevation, suggesting a prevalence of less
competitive males in harsher environmental conditims. However, plainfin midshipman eggs
developed faster under warmer temperatures, and moreover, nests at an intermediate elevation
received the most spawnings. Together, these results indicate that the cplsenefit ratio of parental
care in plainfin midshipman is set by abiotic conditions experienced across an environmental
gradient. Thus, certain zones within nesting habitats are likely more sensitive to disturbance; rising
sea levels pose concern, as sandy beaches are beginning to erode.

Brown, T.-, Padilla-Gamino, J.
EXPLORATION OF IMMUNE COMPETENCE AND BACTERIAL COMMUNITY PROFILING OF CHRONI
MONTIPORA WHITE SYNDROME
University Of Washington
Coral reefs are one of the most diverse habitats on Earth but are rapidly declining due in part to
increased incidences of disease outbreaks. One such diseas®lisntipora White Syndrome (MWS)
which affects the Pacific reef building coralMontipora capitata. There are two forms of MWS: acute
(aMWS, fast movingoccurring in winter months) and chronic (cMWS, slow movig-year round
incidences). Recent studies have explored the bacterial community composition of corals infected
with aMWS but no studies have explored the immune response or bacterial community structure of
cMWS. This study explores the bacterial communityoenposition using 16S rRNA sequencing, and
immune response by testing for prophenoloxidase (PPO) activity in 3 coral tissue types: diseased
tissue (MD), healthy tissue of diseased colonies (MDH), and healthy colonies (MH). The bacterial
community composition of MD samples was significantly different from MDH (Tukey, p=0.034) and
MH samples (Tukey, p=0.034). For example, the class oscillatoriophycideae appeared
predominantly in MD tissue wile bacilli occurred only in MH samples. PPO assays indicated that
immune competence was decreased only in MD samples (Tukey, MD vs MH p=0.010, MD vs MDH
p=0.050). We found that cMWS alters the bacterial community and immune competence of only the
tissue affected by the disease and not healthy tissue on the same colony. Theseilts highlight the
importance of studying coral immunity at the holobiont level by presenting evidence that bacterial
community diversity and host tissue competence are important immune drivers.
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Burgess, S.C.

KIN STRUCTURE, DISPERSAL, AND INBREEMNNGBRYOZOAN

Florida State University

Emerging evidence is challenging the prevailing view in marine ecology that the occurrence and
importance of kin interactions is determined by the potential for propagules to disperse from their
parents Z we sometimessee kin aggregations when we least expect it, and we do not always see kin
aggregations when we most expect it. Therefore, our understanding of the processes that promote
or disrupt marine kin aggregations, and when they are likely to be important determiants of

genetic diversity, inbreeding depression, and population productivity, remain naive. This talk
presents results from a series of field and lab experiments on a model bryozoan that addresses this
gap. Direct estimates of larval dispersal in the fiel revealed that most larvae settle within meters of
the parent colony. We genotyped 189 individuals from two field sites at 2,352 SNP loci to estimate
the spatial structure and scale of pairwise genetic relatedness. Field experiments that manipulated
larval dispersal showed that spreading sibling larvae increased progeny survival, regardless of
competition from conspecifics, and that competition among siblings reduced progeny survival. We
also reared colonies in the lab from settlement to reproduction, crasfertilized them, and reared

their offspring and found reduced fecundity from biparental inbreeding. Multiple microsatellite
markers on the progeny arrays confirmed outcrossing.

d# Al AOTMafshal, D.J

MANY SMALL OR FEW LARGE? THE TRAIHE BETWEENHE SIZE AND NUMBER OF
OFFSPRING

Monash University

Life-history theory predicts that mothers maximise their fithess by optimising the tradeoff

between offspring size and numbeg smaller offspring are cheaper so mothers can make more of
them; larger offspring are more expensive but often perform better. Mothers that produce more
offspring, however, increase the chance that these siblings will compete with each othea risk

that few studies have considered previously. In a field experiment, we test whethsibling
interactions alter the fitness returns of offspring sizenumber strategies using a marine bryozoan.
We create experimental broods by manipulating the size and density of siblings across equivalent
levels of reproductive investment (offspring biomas). We find that sibling interactions alter the
outcomes of sizenumber trade-offs in ways unanticipated by theory.

dh ) OAAE RarderE @.LCI:

INTERACTIVE EFFECTS OF OCEAN ACIDIFICATION AND LIGHT ON A TROPIGBURIPHRG
ALGA AT DIFFERENDEPTHS

1- Department of Biology, California State University, Northridge

Ocean acidification (OA) negatively affects marine calcifying organisms, and can alter many
physiological processes. Crustose coralline algae (CCA), such as Porolithon onkodes, apertant
structural calcifying components on coral reefs and they grow across a range of depths. This study
investigated the interactive effects of light quantity and quality and pCO2 on P. onkodes to
determine if CCA are impacted differentially by OA at q¢h. Light regimes that occur at shallow and
deep reefs were simulated in mesocosms in Moorea, French Polynesia at both ambient and high
pCO2 treatments. Preliminary results suggest that light availability at depth plays a significant role
in rates of caldfication and photosynthesis and that these metabolic rates are not altered at
elevated levels of pCO2.

Carr, M.H.+, Garza, J.C, Edwards, C.A:, Anderson, E.C:, Malone, D.P.., Baetscher, D.S:, Lowe,
A.B.;, Saarman, E.T:, Drake, P.T.:
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WIN-WIN: LOCAL KELP ROCKFISH POPULATIONS ARE SIMULTANEOUSEREFHIBNISHING
WHILE REPLENISHING OTHER COASTAL POPULATIONS.

1 - Ecology And Evolutionary Biology, Uc Santa Cruz National Marine Fisheries Service, Santa Cruz,
3 - Ocean Sences, Uc Santa Cruz; @cean Sciences, Uc Santa Cruz National Marine Fisheries Service,
Santa Cruz

Population connectivity influences all other ecological and evolutionary processes, but is one of the
least well-known and understood. We assembled a tea of geneticists, ecologists, and physical
oceanographers to estimate and explain patterns of population connectivity of the kelp
rockfish,Sebastes atrovirensVe developed and applied microhaplotype markers designed for
pedigree inference to match parentsoffspring and siblings. We combined population surveys
(density and size) and habitat maps to estimate patterns of local larval production. We created
local-scale ocean circulation (ROMS) models with which we modelled dispersal trajectories from
sampledsource populations to evaluate whether observed dispersal patterns could be explained by
circulation patterns. Of 1912 adults and 4250 recently settled pelagic juveniles genetically analyzed,
we detected eight parentoffspring pairs and 25 fulksibling pairs across the study region and

period. We found that estimated patterns of dispersal and connectivity differed markedly between
years, and that local populations were both selfeplenishing and contributed to replenishment
elsewhere. ROM®$ased dispersal nodels yielded broad regional dispersal with modeled settlement
patterns consistent with observed results though different in timing and magnitude. These results
are the first to empirically identify dispersal patterns along the open coast of North Americand
demonstrate that populations within marine protected areas (MPAs) can both be saléplenishing

and replenish other MPAs and the fished populations around them.

Carson, H.», Morin, D. :, Bouma, J:, Ulrich, M. :, Sizemore, R.:

SURVIVAL OF HATCHERORIGIN JUVENILE PINTO ABALONE (HALIOTIS KAMTSCHATKANA)
OUTPLANTED TO RESTORATION SITES IN THE SAN JUAN ISLANDS

1 - Washington Department Of Fish And Wildlife; Southern lllinois University, 3Puget Sound

Restoration Fund

The Washington Department of 5h and Wildlife, Puget Sound Restoration Fund, and other project
partners have outplanted thousands of hatchernreared pinto abalone in annual cohorts to ten sites

ET OEA 3A1T *OAlT | OAEEDPAI ACT OETAA ¢nmnnwsthe A 1 AAO
proportion of total juveniles placed that survived to a reproductive size. In winter 2017 surveys we
observed a range of successes, from 0% at the worst site to 5.6% at the best. When nearby
individuals are included, this success ranges as high as 7.5%hese percentages do not account for
the probability of detection for a given abalone, which available information from tagged abalone
suggests is between 2@ 40%. They also do not account for emigration from the sites, which has
TTO0 AAAT N 8igkisSibedgerebults thair dnplications for orsite reproduction, and their
incorporation into an integrated population model describing the survival and growth of outplanted
EOOCAT EI AG8 )di1 Al O AEOAOOO OERAOEOOAOAOOD@EA®
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achieve populationwide recovery.
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Castorani, M.C.N.», Reed, D.C:, Miller, R.J.-

LOSS OF FOUNDATION SPECIES: DISTURBARBRUENCY OUTWEIGHS SEVERITY IN

STRUCTURING KELP FOREST COMMUNITIES

1 - Department Of Environmental Sciences, University Of VirginiaMarine Science Institute,

University Of California, Santa Barbara

Disturbances often cause the loss of foundation spes but understanding how the frequency and

severity of disturbance to such organisms affect communities remains unresolved. We carried out a
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large-scale 9yr field experiment by altering disturbance to the giant kelpMacrocystis pyriferaand
tracking community responses. To distinguish the effects of disturbance frequency and severity, we
simulated the repeated loss of giant kelp from destructive winter waves across a background of
natural variation in disturbance. Following >200 reef taxa, we found that th frequency of
disturbance changed the biomass, diversity, and composition of guilds in a manner commensurate
with their dependence on physical (benthic light, space), trophic (living and detrital biomass), and
habitat (biogenic structure) resources mediaéd by giant kelp. Annual disturbance reduced living
and detrital giant kelp biomass by 57% and 40% respectively, enhanced bottom light by 22%, and
halved the seafloor area covered by kelp holdfasts. Concomitantly, the biomass of understory algae
and epilithic invertebrates doubled, while the biomass of clams, mobile invertebrates, and fishes
decreased 3@61%. Frequent loss of giant kelp boosted understory algal richness by 82% and
lowered sessile invertebrate richness by 13% but did not affect the biodiverty of mobile fauna. In
contrast, interannual variation in disturbance severity had weaker, less consistent effects. Hence,
repeated disturbance to foundation species can outweigh the influence of lefgquent but severe
disturbances for the surrounding @mmunity.

Catton, C.A.r, Kawana, S.K., Kashiwada, J.;, Winquist, T. :, Sowul, K.:, Rogers-Bennett, L. :
LARGESCALE URCHIN BARRENS IN NORTHERN CALIFORNIA PERSIST AND RECRUIT DESPITE
SEVERE STARVATION CONDITIONS

1 - California Department Of Fishnd Wildlife Bodega Marine Laboratory, University Of California
Davis, 2- California Department Of Fish And Wildlife

The once productive bull kelp forests of Sonoma and Mendocino counties in northern California
rapidly shifted to large-scale purpleurchin (Strongylocentrotus purpuratu} barrens as a
consequence of a series of severe ecological (seastar mass mortality) and environmental (warm
water conditions) stressors. Subtidal surveys (20m depths) show that record numbers of purple
sea urchins olserved in 2014z 2018 were the result of successful recruitment, and were associated
with severe damage to both fleshy and calcified algal species. Counter to the prevailing paradigm,
crustose coralline algal cover in these urchin barrens has decreased sntially, and bare rock is
commonly observed in areas dominated by purple urchins. The gut contents of purple urchins
reveals a diverse poorquality diet, including coralline algae, sand, sponge, barnacles, and meat
(possibly abalone). Despite the poor t, the purple urchins are developing sufficient gonad to
reproduce, with a strong recruitment pulse apparent in the 2018 surveys. Although some
individuals show signs of stress (spine loss, balding), the purple urchin population as a whole
remains persigent, and has expanded into deeper habitats than historically observed. The
predatory seastar,Pycnopodia remained absent in recent surveys. Restoration actions to support
broad-scale bull kelp recovery in northern California are being developed by KELPR&broad
coalition of scientists, stakeholders, and resource managers dedicated to enhancing the future
resilience of these valuable bull kelp forests to climate change impacts.

Cavanaugh, K.C», Reed, D.R¢, Bell, T.W.:, Castorani, M.C.R

SPATIAL VARIABILITY IN THE RESISTANCE AND RESILIENCE OF GIANT KELP FORESTS TO A
MARINE HEATWAVE

1 - University Of California, Los Angeles; @niversity Of California, Santa Barbara,-3Jniversity Of

Virginia
Between late 2013 and early 2016 the Eastern Pacific parienced extraordinary warming due to
OEA %AOOAOT OAAEAEA 7AOI !''111 Al -BouthdingOhdlatioh4 EA " 1 1

(ENSO). This anomalous warming was unprecedented in recorded history with respect to its

intensity and duration as SST anomgs in 2014 and 2015 were higher than 3 s.d. (~3° C) above

long-term means. We used a 34ear satellite-based time series of giant kelp canopy biomass to
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examine variability in the resistance and resilience of giant kelp forests in California and Baja
California to this extreme warming event. Giant kelp forest ecosystems in southern California
appeared surprisingly resistant to the immediate effects of this warming event, as the abundance of
giant kelp and many associated species remained within their histical ranges during 2014 and
2015. However, this warming may have had a delayed effect on the biomass of giant kelp in some
regions. For example, we found that shortly after the warming subsided in 2016, kelp canopy
biomass in San Diego was lower that had been in any of the previous 32 years. In contrast, other
regions north and south of San Diego (e.§anta Barbara, Los Angeles and Ensenada, Mexico)
exhibited much greater resilience, indicating substantial spatial variability in the response of giant
kelp to this extreme warming event.

Chiachi, A.E.», Gravem, S.A:, Bachhuber, S.M.;, Raimondi, P.T.:, Menge, B.A:

POPULATION DEMOGRAPHICS AND ZONATION OF FOUR ROCKY INTERTIDAL PREDATORS FRON
OREGON TO CENTRAL CALIFORNIA.

1 - Oregon State University2 - University Of California, Santa Cruz

As climate change and sea level rise cause rapid change in intertidal communities, it is important to
track spatial patterns and ranges in coastal species. We looked at population demographics and
vertical distribu tions along the intertidal gradient of four predator species Nucella canaliculata,
Nucella ostrina, Pisaster ochraceuandLeptasterias spp.at over 25 sites from Oregon to Central
California. Predator densities of all species are higher in Oregon thanCalifornia. This is

associated with high densities of juveniles for 3 of these predatordN{cella ostrina, Pisaster
ochraceusand Leptasterias spp. These results suggest that Oregon populations have higher rates
of reproduction and survival, so may b less sensitive to rapid change than those in California.
Vertical distributions of all predators were shifted lower relative to sea level in California versus
Oregon, which may be associated with decreasing wave action and tidal amplitude and increasing
physical stress at more southern latitudes. There is high overlap in zonation between sea star
competitors, but some separation among zones between snail competitors, and these trends were
consistent with latitude. We also investigate how predator sizes vg with shore level and latitude.
This detailed inventory of sizespecific zonation and latitudinal distribution enables us to establish
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densities and ranges, and may allow us to infer what may happen as the climate warms and sea
levels rise.

d#1 1 1 ElWegne#8 A., Zippay, M. L.

PHYSIOLOGICAL RESPONSE TO HEAT STRESS IN AN INVASIVE MUSSEL

Sonoma State University

As the climate warms, organisms endte rapid environmental changes that may modify their

physiological thermal limits by shifting their range or being outcompeted by other species. Marine

intertidal organisms, such as mussels, face unique environmental challenges such as aerial exposure

and oxygen limitation that can catalyze their physiological response in dealing with different

stressors. SpecificallyMytilus galloprovincialis an invasive Mediterranean mussel that has

experienced a shift in their historical range due to a warming climates able to physiologically

tolerate warmer (and maybe cooler) temperatures, outcompeting its native congener. We are

interested in investigating what physiological processes allow these warm adapted mussels to

tolerate vastly different habitats. To do spheart rate, a proxy for understanding wholeorganismal

response, was measured with increasing temperature. We collectdd. galloprovincialisfrom

subtidal and intertidal sites and recorded heart rate during several ramping experiments at 4 °C-hr

with a temperature range of 828 °C for two different treatments (aerial or submerged).

Preliminary data for the subtidal population suggests an inverse relationship; as aerial temperature
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increases, mussel heart rate decreases until 24°C. In contraryy faur submerged treatment, mussel
heart rate was relatively constant regardless of temperature. These findings begin to elucidate the
thermal tolerance of these mussels and provide insight to the consequences global warming may
have on them.

d#1 11 OEdhiMh, J&fhe§ Steven J:, Wood, Chelsea L.

ABUNDANCE AND DIVERSITY OF GASTROINTESTINAL HELMINTH PARASITES IN HARBOR SEALS
(PHOCA VITULINA RICHARDDIF SOUTH PUGET SOUND

1 - University Of Washington, Seattle -2Vashington Department Of Fish Andildlife

Parasites are the cause of fithess impacts to mammalian hosts; however, parasites of fireimg
marine mammals are largely unstudied. By employing neimvasive, fecal floatation methods to
yield parasite eggs from the scats of Pacific harbor ssalPhoca vitulina richardii, this study sought
to provide an assessment of the abundance and diversity of gastrointestinal helminth parasites of
harbor seals in south Puget Sound, WA. Harbor seal scats were collected from a known {waulsite
over sevensampling bouts from August 2017z January 2018, spanning from pupping season
through post-weaning. A temporal increase in helminth burden as pups were weaned was
hypothesized, coinciding with the loss of maternal immunity and acquisition of parasitic infeion
through trophic transmission. Eggs of five species of helminths were identified, including the
tapeworm: Diphyllobothrium sp.; and, roundworms:Contracaecunsp.,Anasakis simplexAscarissp.,
and Parafilaroidessp.; which increased in diversity posiweaning, in late September and November.
An increase in prevalence of helminths was also observed in November. The mean density of
helminth eggs recovered was heavily influenced by the presence Bfphyllobothrium sp., and was
highest in late September andNovember. This study demonstrated the use of fecal floatation
methods to determine the gastrointestinal parasite assemblage for wild populations of Pacific
harbor seals, and can be broadly applied for use in health assessments of other marine mammals to
determine gastrointestinal parasites and associated effects.

d#1 1 1T AT AAQWhitg, 3W8 # 8

MODELING THE EFFECTS OF VARYING DISTURBANCE FREQUENCY AND MAGNITUDE ON
POPULATION PERSISTENCE IN PREDAPBRY SYSTEMS

1 - University Of North Carolina, Wilmigton, 2- Oregon State University

Human activities are rapidly and significantly transforming marine environments, altering historic
ecosystem disturbance regimes. Estuaries are particularly vulnerable to disturbances due to
resource use and other human auwvities. Anthropogenic disturbances can alter the physical
environment and disrupt ecosystem function, leading to both direct and indirect population
impacts. While the effects of disturbance frequency and magnitude on species diversity and
competitive interactions have been studied, their effects on predateprey interactions have not
been investigated. To address this, we developed simple dynamic models to examine the effects of
varying disturbance frequency and magnitude on prey population persistenca ipredator-prey
systems. We then extended this analysis to a more realistic model of eastern oystefsgdssostrea
virginica) and their predator, the southern oyster drill (Stramonita haemastomg to assess how
disturbances, characterized by changes in estwmine salinity, affect the predatorprey interaction.

Our results reveal that increasing the magnitude of disturbance increases the probability of prey
population extinction more than increasing frequency. Additionally, effects differ depending on
predator-prey dynamics and whether the disturbance affects population abundance or
demographic rates. Oysters provide habitat to valuable commercial fishes and invaluable ecosystem
services, so examining how varying disturbances impact both sheterm and long-term population
outcomes is critical to management efforts.
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d#1 1 O1 | E Pafkdwvacs, B.P.8Raimondi, P.T., Reid, K.

CLIMATE VARIABILITY SHAPES INTRASPECIFIC VARIATION IN DRILLING BEHAVIOR IN
INTERTIDAL DOGWHELKS

University Of California Santa Cruz

Recentwork emphasizes the role of intraspecific trait variation in shaping ecological dynamics.
While abiotic factors can promote trait differences among populations, genetic ancestry can
constrain trait divergence. In intertidal systems, temperature and pH cadrive intraspecific trait
variation and lead to regional trait differences that affect species interactions. In west coast
intertidal zones,* Nucella* dogwhelks are drilling predators of the habitaforming musselMytilus
californianus. Dogwhelks are known to exhibit local adaptation and show selectivity for prey, but it
is not known how environment or ancestry contribute to variation in drilling. We conducted an
observational study across eight intertidal sites in OR and CA to determine what environmental
conditions correlate with drilling behavior. At each site we measured the length of dogwheldrilled
mussels and used linear mixed effects models to relate this to measurements of temperature and
pH. We also sequenced dogwhelks at COI to examine genegilationships. Our results show that
dogwhelks are selective for larger mussels and the mean length of drilled mussels varies among
sites. A linear mixed effects model shows more stable temperature and pH is positively correlated
with mussel size drilled. There was no significant effect of genetic relatedness on drilling behavior.
These results show climate variability is the dominant factor shaping intraspecific variation in
drilling behavior, suggesting the potential for rapid changes in drilling traits ad ecological
interactions as coastal climates change.

Corey Garza-, Julia Parrish -, Lora Harris s, Julie Posselt:

PLACE BASED SCIENCE IN THE ANTHROPOCENE: ASPIRE (ACTIVE SOCIETAL PARTICIPATION IN
RESEARCH AND EDUCATION).

1 - California StateUniversity, Monterey Bay, 2University Of Washington, 3University Of Maryland,

4 - University Of Southern California

This talk will examine research done in collaboration with undefrepresented groups in order to
address the pressing needs of their comunities and broaden the societal value of geoscience
research as part of the NSF project ASPIRE (Active Societal Participation in Research and
Education). ASPIRE aims to cultivate a generation of geoscientists with the leadership knowledge
and skills, stolarship, and material support to reframe and rebrand the geosciences as socially
relevant and, thereby, to broaden participation in these fields. To bring about these types of change,
we draw upon, refine, and institutionalize the working group model ashe Mobile Working Group
j-7"qh AEOAAOI U OAEAOAT AET ¢ OEA TAAA O 11T 06A 160
Led by a geoscientist with one foot in the academy and the other in the community, the Boundary
Spanner, each MWG focuses on an isdinked to a single community. In this talk we also examine
how participatory research can bridge divides between basic and applied geoscience, between
scholars in the academy and members of historically marginalized communities, and between the
places whee science is needed and the places where it is typically conducted. We hypothesize that
a new mode of geoscience research (MWG), learning from Boundary Spanners experiences with
MWG, and refining a leadership development program from our findings, will &8l to a scalable
leadership tool and organizational structure that can rebrand the geosciences as socially relevant
and inclusive of participants from diverse backgrounds.

Corrales-Ugalde, M:, Sutherland, K.R.
FLOW AND FEEDING IN THE JELLYFISH CLYTIA GREEGFLUID SIGNALS DETERMINE PREY
CAPTURE SUCCES IN TENTACULATE PREDATORS
Oregon Institute Of Marine Biology, University Of Oregon
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Tentaculate predators are a ubiquitous group of planktonic animals with distinct prey selection
patterns. In current-feeding cnidarian hydromedusae, swimming and predation are coupled such
that swimming also brings prey into contact with feeding structures. The resultant fluid mechanical
disturbance can initiate escape responses in some prey types. The goals of this study wiBré
determine if the passive (tentacle extension and no active motion) and active feeding behavior
(contraction and expansion of the subumbrellar cavity) of C. gregaria affects the predation process
of co-occurring prey types and 2) if the differences irthe magnitude of the fluid signals produced by
AAAE 1T &£ OEA T AAOOAGO OxEIiTETC AARAEAOET OO Al OOAI A
dimensional videos were used to quantify the encounter, capture, transfer and ingestion efficiency
of different prey types. Passive and slow swimming prey such as invertebrate larvae were
encountered and captured during both types of feeding behavior, whereas prey with active escape
responses such as copepods were only captured during passive feeding. Flow visualizationsgsi
particle image velocimetry showed that the fluid deformation values produced by the medusae
during passive feeding were below threshold shear values that trigger escape responses of
copepods. This study furthers our understanding of the trophic nichesfdentaculate predators and,
more broadly, how fluid flow mediates predatorprey interactions in the ocean.

d#1 OAOT O Coflicutt, B. }, Burney-Smith, H.J., Pearce, C.M:, Dower, J.Fs, Ross, P.S,

Dudas, S.E:

MICROPLASTICS IN BIVALVES ANBEIR HABITAT IN RELATION TO SHELLFISH AQUACULTURE
PROXIMITY IN COASTAL BRITISH COLUMBIA, CANADA

1 - Department Of Biology, University Of Victoria, Victoria, Bc, Canaddi@kai Institute, Quadra

Island, Bc, Canada,-35t.Andrews Biological Station,iBheries And Oceans Canada,/Stdrews, Nb,
Canada Hakai Institue, Quadra Island, Bc, Canada Department Of Biology, University Of Victoria,
Victoria, Bc, Canada, 4Pacific Biological Station, Fisheries And Oceans Canada, Nanaimo, Bc, Canada
Department @ Geography, University Of Victoria, Victoria, Bc, CanadaDBpartment Of Biology And
School Of Earth And Ocean Sciences, University Of Victoria, Victoria, Bc, Can&itmdal Ocean
Research Institute, Ocean Wise Conservation Association, Vancdawefanada, 7Pacific Biological
Station, Fisheries And Oceans Canada, Nanaimo, Bc, Canada Hakai Institute, Calvert Island, Bc, Canada
Department Of Biology, University Of Victoria, Victoria, Bc, Canada

Shellfish aquaculture often use large amounts ofigstic equipment and has been suggested as
potentially source of microplastic contamination in the marine environment. To determine the
influence of shellfish aquaculture on microplastics in bivalves and their environment we compared
microplastic particle (MP) concentrations in Manila clams \enerupis philippinarum and Pacific

oysters (Crassostrea giggsgrown on commercial shellfish beaches with that in those grown on
non-aquaculture beaches located 6¢630 m away from shellfish aquaculture sites, in sixraas in
southern British Columbia, Canada. MP concentrations in water and sediment were also determined
in four of the areas. MP concentrations did not differ between shellfish aquaculture and non
aquaculture sites for either bivalve species or for sedimdrand water samples. Beach sediment type
had a minor effect, with more gravelly or sandier beaches associated with higher MP concentrations
in oysters or clams, respectively. Oysters on sites using many synthetic aptedator nets

contained more MPs tharthose on sites without any plastic, but analysis of particles using Fourier
transform infrared spectroscopy suggested a predominance of textile fibres including nylon and
polyester, which are not typically used in shellfish aquaculture.

d# OAT A Dengys\V.\g.
HOW BIVALVES FAIL: FATIGUE AND FRACTURE OF CALIFORNIA MUSSEL SHELLS
Hopkins Marine Station Of Stanford University
Bivalve shells provide protection from potentially lethal predatory and environmental threats,
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ranging in frequency and magnitude froma single powerful predator strike to repeated insults from
waves and tightyD AAEAA T AECEAT 008 3EAIT 06 AAEI EOU O
quantified with a simple strength test: a shell is rapidly compressed until it breaks. However, this
technique cannot test the alternative possibility that low magnitude, repeated stresses can break a
shell through the process of fatigue. We explored the threat of different realistic sources of shell
damage by quantifying and contextualizing the strengtland fatigue resistance of the California
mussel (Mytilus californianug. We repeated the classic strength test, compressing shells until
fracture, and we used two distinct tests of fatigue resistance: a subcritical load was either applied
constantly (i.e, static loading) or cyclically until fracture. Both fatigue tests considered a range of
subcritical forces to mimic threats to mussels in the field. When stripped of living tissue, shells
fatigued and broke under static and cyclic loading; lower forces tpiired more cycles or longer

static loading periods to cause fracture. This relationship demonstrates how seemingly insignificant
forces could ultimately generate lethal damage, and invites the question of whether living tissue can
counteract fatigue. Thee findings highlight how a range of accumulated threats might underlie
variation in shell morphology, and provide inspiration for future studies on the evolution of shell
form.

Davis, A.C.D.

ABIOTIC AND BIOTIC INTERACTIONS INFLUENCING SITE FIDELITY @BINN&/LIONFISH ON
BAHAMIAN CORAL REEFS

Oregon State University

3EOA AZEAAI EOU EO Al ET AEAAOQOEITT 1T &£ A OPAAEAOS
behind this behavior can vary, and understanding what makes an individual have high siidédlity

can help explain observed ecological patterns, such as habitat preference and species interactions,
and inform management strategies. Reef fishes often have very high site fidelity, which allows for
consistent access to food and shelter from predain. The site fidelity of lionfish, an invasive species
in coral reef ecosystems, may reveal factors influencing the process of invasion, and provide useful
information for management of lionfish invasion. This study quantified lionfish fidelity over a twe
year period on 17 reefs varying in size, depth, habitat complexity and lionfish density near
Eleuthera, the Bahamas. Fidelity was defined as the frequency, duration, and spatial locations of
individual lionfish, which were identified based on dorsal spineclipping or visual cues.
Environmental covariates included density of lionfish, native grouper, and prey sized fish and
measures of reef complexity. Lionfish density was the only variable that was significantly related to
lionfish site fidelity, and lionfish density in turn was related to reef complexity. Site fidelity was
inversely (but not significantly) related to prey density and not related to grouper density, reef
complexity, lionfish size, or human disruption on the reef. Results of this study suggehat biotic
interactions with conspecifics may be just as important for site fidelity as habitat complexity.

d$A |, A #Be@Um, Letdh, J.., Kroeker, K.J.:, Cavanaugh, Kz
KELP FORESTS ECOLOGICAL SUCCESSION AFTER AN EXTREME WARNINSEAR ITS
SOUTHERN DISTRIBUTION LIMIT.
1-Uabc, 2 Ucsc, 3 University of California, Los Angeles
Giant kelp forests are one of the most productive and diverse ecosystems in the planet. However,
the structure, function and resilience of these fores are being affected by increases in the
frequency and magnitude of storms, heat waves, and hypoxia events. Communities living at the
edge of distribution are generally considered to be more susceptible to these changes. Between
2014 and 2016 a warm seawwrface temperature anomaly hit Baja California, causing the
disappearance of the biogenic structure that Macrocystis pyrifera provides for other species. The
goal of this study is to describe the response of rocky sttitlal reef communities to the
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reappearance of the forest when the normal thermal conditions and the M. pyrifera populations

were reestablished in Punta Eugenia, Baja California Sur, near the southern distribution limit for M.
pyrifera in the northern hemisphere. Our results show an alternatinglominance between M.

pyrifera and Sargassum muticum during the reestablishment of the normal thermal conditions. An
analysis through rarefaction curves illustrates that while the ecological richness of invertebrates
increases after the reappearance of thiorest, the abundance of fishes seems to decrease, despite
no clear changes in species diversity. Understanding the ecological succession of these ecosystems
is essential to better inform the decisioamaking process for their management and conservation.

d$AEOE h-, Bragig, 8.F.8

MAPPING REGIONABRCALE DEFAUNATION WHEN DATA ARE SCARCE: CAN SIMPLE MODELS
CAPTURE COMPLEX HUMAN HARVESTS?

1 - University Of British Columbia, 2University Of Montana

Unsustainable harvests are emptying seas and forest$ large animals on global scales. Stymied by
data deficiencies and the nearly invisible nature of most harvest systems, mapping the distribution
and severity of unregulated extraction has been practically impossible for much of the world. This is
particularly true for wild meat hunting in tropical forests. Unlike other global biodiversity threats

like deforestation or overfishing, hunting distribution maps are typically built on small scales from
coarse proxies of landscape accessibility and are rarely vaated with empirical data. Armed with
only freely available geospatial data, we applied circuitheoretic connectivity models to predict the
distribution of wild hunting effort in tropical forests across Malaysian Borneo. We then validated
how well our predictions matched realworld observations of hunting activity collected from

infrared camera traps. Despite the scarcity of othe-ground hunting data, our novel connectivity
based approach to threat mapping was strongly correlated with hunting effort. Bgomparison,
commonly used proxies of hunter activity naive to habitat complexity were poor approximations of
real-world hunting. Our results demonstrate that simple models can be powerful tools to describe
and mitigate overharvest, especially in the datacarce systems where evidenceriven

conservation is most direly needed.

Demartini, E.E.

SPECIES COMPLEXES IN FISHERIES MANAGEMENT: TWO EXAMPLES (THE BAD. THE UGLY) FRO
HAWAII

University Of Hawaii, Hawaii Institute Of Marine Biology

Surprisingly little puA1T EOEAA ET £ Of AOGETT A@EOOO 11 OEA DPOI 6
collated as compoungl taxa such as species complexes. The current management of reef fishes in
(AxAEE ET Al OAAOG Oxi DBiiiAA OAGAd OEA DAL OLEEOE

bottomfish complex of six species of eteline snappers and one species of grouper. Recent research

on growth, maturation, and longevities for major species in both taxa indicate that these complexes
contain species with disparate life histories. Thesrange from fast to very fast growth and

maturation and short to moderate longevities among the parrotfishes, and from moderate to very

slow growth and maturation and long to very long lifespans in the bottomfishes. Despite greater
variation in life-histoOU OOAEOO Ai i1 ¢ OEA Ai 6001 i ZEOEAO j OEA
j OEA OAAAoqh OEA COAAO 061 AGEITTAI EI BT OOAT AA 1
management as a complex. Species complexes need be evaluated-bgisgase, carefully onsidering

the type of fishery (specific gear type), details of catch records, and the extent and quality ofAife
history and other fishery-independent data available for component species. Although pooling

species is a tempting default option in datgoor situations, at its worst it is only better than

unregulated take. At its best it is a necessary evil that should be avoided when sufficient data on

A
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habitat engineers is involved.

Denney, C.T:, Hobbs, J.A., Lewis, L.S., Willmes, M.

"2/ 74( -/ %%, 3 &/I2 #!,)&/2.)!'063 #2)4)#!,,9 %. $!
Uc Davis

Delta Smelt Hypomesus transpacificjss an endangered fish species endemic to the San Francisco
Estuary in Gentral California. They have been negatively impacted by agricultural water use, delta
engineering, pollution, invasive species, and climate change. Understanding the ecology and life
history of this fish has been a critical research goal for over a decgdand the data collected can

now be used to construct growth models with respect to various environmental drivers. Of

particular interest are water temperature, salinity, and turbidity as drivers of Delta Smelt growth.

As an annual fish, we aged individualto the day and were able to backalculate hatch dates, tying

daily growth rings to specific calendar dates giving us daily resolution of those three metrics. Width

of daily rings was used as a proxy for daily growth rates. Because of the nlimearity of the growth

curve, as well as the relationship with the environmental drivers, we built a generalized additive

mixed model (GAMM) to predict daily growth of Delta Smelt. Here, we present on the underlying
structure of our model, and highlight the resultsand implications for the future of Delta Smelt
management.

Dethier, M.N. , Kobelt, J.z, Yiu, D.;, Ruesink, J.L:

463 4/5'"( "%).' 3-'!',,d 3/52#%3 /& -/24!,)49 /| &
WASHINGTON BEACHES

1 - University Of Washington, Friday Harbombs, 2- Montclair State University, 3 University Of
Washington, 4 University Of Washington, Biology Dept.

Newly settled clam spat can reach densities of tens of thousands per square meter in Pacific
Northwest beaches. By the time they reach harvestabkize, there are often <10. What are the

major sources of these very large losses? We manipulated predator access and substrate type at 4
beaches around the inland waters of Washington that varied in salinity, crab abundance, and other
parameters. Juven# Manila clams of 2 size classes were stained and outplanted in experimental
units at 2 tidal elevations, and allowed to grow over one summer. Growth rates were extremely
variable among individuals, although larger (initially 6mm) clams grew more than 3mnelams.
Growth at most sites and both elevations were similar except at one site with much slower growth.
This site also had the poorest survival overall, and many clams were found dead but intact after 2
months. Preventing predator access with mesh tops iproved survival at some sites (by up to 74%)
but not others, with some of this variation attributable to crab densities. Salinities varied among
sites but did not affect survival or growth. The site with poor survival and growth had high
porewater temperatures that did not cool down overnight, likely due to local bathymetry. The
abiotic data suggest that under certain contexts, tolerance thresholds may be exceeded during a few
sequential hot days, and that such extreme events may have disproportionate imggaon intertidal
populations.

2z A X 2 A

ASSESSING THE BLUE MUSSEL (MYTILUS EDULIS) AS AN INDICATOR OF MICROPLASTIC
POLLUTION WITHIN THE SALISH SEA

1 - Ocean Wise Conservation Association And SifR@ser University, 2 Ocean Wise Conservation
Association, 3 Simon Fraser University

Microplastics (MPs) are plastic polymers <5mm in diameter and considered a global concern for
marine ecosystems. MP abundances were determined within the shell cavitytbe blue mussels .
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edulig) within the Strait of Georgia, BC to assess the application of blue mussels as indicators of
marine MP pollution. Individuals of the same genetic stock were deployed in cages within the Strait
between January- March, 2017 atl1 sites. Mussels were collected on day 0, 30 and 60 at each
sampling location and MP abundances quantified. Using rigorous contamination control and
enzymatic digestion (Corolase 7090), mussel batches (n = 8, representing a single site/tiperiod)
were processed for 18hours at 60°C. The resultant solution was filtered (20um polycarbonate
filter) and MPs quantified using light microscopy (size, colour and shape was characterized). In
total, 320 suspected MPs (SMPs) were enumerated in 171 mussels (mean atbance = 1.99
SMP/mussel (0.14 SE)). After correcting for contamination and standardizing for weight, mean
abundance of SMPs/gram of wet weight (GWW) = 0.43 (0.06 SE). A subset of SMPs (20%) were
assessed for polymer type using Fourieffransform Infrared Spectroscopy (FTIR). Mean abundance
(SMP/GWW) was compared using a twéactor ANOVA (p=0.0003), however, only one site/time
period had significantly more SMPs/GWW. Mean SMP abundances at all other sites/tiperiods

did not differ. FTIR indicated only 17% & SMPs were plastic. Results suggest the blue mussel is a
poor indicator of MP pollution and should be used cautiously for assessing MP contamination.

d$1 1T EAIT h Feus$,£8, Kroeker, K.J.:

UNDERSTANDING THE PHYSIOLOGICAL CONSEQUENCES OF WARMINGIBIFICATION FOR
KELP FOREST GRAZERS

1 - University Of California Santa Cruz,-Bcripps Institution Of Oceanography

Marine ecosystems worldwide are threatened by CGd&riven global changes, such as ocean

warming and acidification. However, ecosystemelvel impacts are difficult to predict due to a lack of

Ol AAOOOAT AET ¢ T &£ Ei x O OAAI A OPAAEAOSG BDEUOETI I
The balance between energetic gains (consumption) and energetic costs (metabolism) mediate the
flow of energy through trophic levels and is crucial to maintaining ecosystem function. Therefore, a
mismatch between the scaling of consumption and metabolism due to global change stressors could
impact ecosystem stability. Here, we present results on the imptscof pH and temperature on the
metabolic and grazing rates of five common kelp forest invertebrate grazers, Chlorostoma brunnea,
Pomaulax gibberosa, Strongylocentrotus purpuratus, Strongylocentrotus franciscanus, and Idotea
resecata. Individuals were reaed in isolation and in combination across a range of pH (pH = 8.0,
79,78,7.7,7.6,7.5, 7.4, 7.3) and temperature levels (ambient = 13 °C and warm = 15 °C). Metabolic
and grazing rates were measured at the beginning and end ofweeks of exposure to egerimental
conditions. Results show differences in the functional responses of metabolism and grazing to pH
between temperature treatments and across species. The differential responses of marine taxa to
warming and acidification could alter community structure and ecosystem functioning with
consequences to ecosystem services.

Donovan, M.K. », Neilson, B-, Winston, M s, Goggins, J
THE PROLIFERATION AND DECLINE OF INVASIVE MACROALGAE IN KANEOHE BAY, HAWAII
1 - Hawaii Institute Of Marine Biology, Marinecg&nce Institute- Uc Santa Barbara, 2Hawaii
Division Of Aquatic Resources; BOAA Pacific Islands Fisheries Science Center
Invasive macroalgaeEucheumasp. andKappaphycusspp. (E/K) became a dominant benthic feature
in Kaneohe Bay, Hawaii throughouthe past four decades. At its peak, E/K occurred on up to 74
hectares of reef area and grew up to three meters thick at some locations, prompting intensive
management action, including physical removal and outplanting of herbivorous sea urchins. In
2013, E/K began to decline in the Bay at unmanaged sites, raising questions as to what the causes of
the decline were. E/K continued to decline into 2017 and remains sparse in the Bay today. The aim
of this study was to evaluate 1) the extent and timing of the/K cover decline in the Bay, and 2)
evaluate the possible drivers including environmental, ecological, and management factors. We
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considered a wide range of variables in a generalized additive mixed model and used model
selection to determine the best modeand most important predictors of macroalgae cover over
time. Results confirm a significant decline in E/K in the bay beginning in August 2013, and cover
remained below 6 % after 2016. The major drivers of E/K percent cover decline over time were
herbivorous fish biomass, and stream discharge flow rates. This study helps to uncover possible
mechanisms explaining a boom and bust in invasive algae abundance, and emphasizes the
importance of herbivory and watershed management in relation to invasive algae kms.

d$ OAT E Sidchowi&, J.J., Williams, S.L.

MULTI-YEAR LEGACY OF WARMING ON EELGRASS PRODUCTIVITY

Uc Davis

The eastern Pacific experienced extreme warming events during the summers of 2014 and 2015.
Such warming events can cause physiological stresn foundation species, and repeated events
might push species beyond critical thresholds that prevent recovery. However, the duration that
sub-lethal effects of warming events impact species physiology is not well understood. Thus, it is
also unknown wha frequency of warming events can ultimately cause the loss of a foundation
species from an ecosystem. EelgrasZdstera maring is an important marine foundation species,
inhabiting much of the protected coastline of the eastern Pacific. Over two yearsewnimicked the
warming events of 2014 and 2015 in lab mesocosms, tracking the impact of both warming events
on eelgrass physiology through time. We found that shotierm warming events negatively impacts
eelgrass productivity, alters morphology, and drainstored carbohydrates. These changes are
detectable for at least 1.5 years after the warming event. Eelgrass experiencing warming events in
two consecutive growing seasons were more negatively impacted, as time between warming events
was not sufficient forindividual plants to recover.

d$ UEAA UBByer, B 8 %38

GENOMIC AND TRANSCRIPTOMIC INVESTIGATIONS OF GENETIC VARIATION IN THERMAL
TOLERANCE IN ANTHOPLEURA ELEGANTISSIMA

Oregon State University

Anthopleura elegantissimas an aggregating anemone that fons genetically identical clones found
across the west coast of North America. They can form extensive aggregations up to 500 individuals
within a range of 23 meters in the intertidal. These anemones experience dramatic temperature
fluctuations both dailyAT A OAAOI T Al 1 us &i O AgAi pi Ah AOOETI ¢ O
internal body temperature can change 20°C or more as the tide changes. This contrast in
environmental susceptibility draws into question the mechanism through which these organisms

are ableto survive. In this study, we collected over 500 anemones across 60 genotypes from the
Oregon coast and subjected individuals to either control (12°C) or heatress conditions (23°C) for
two weeks. Bleaching responses of all anemones were quantified andmbined with genomewide
SNP genotyping to estimate heritability and test for associations between thermal tolerance and
genotypes. Using the linkage map and draft genome assembly for this species, we searched for
genomic regions underlying variation within more thermally tolerant phenotypes. We profiled
transcriptional responses in anemones with contrasting phenotypes, to evaluate whether genomic
regions associated with tolerance include genes differentially expressed in hetdlerant and
susceptible gendypes. Integrating genomic and transcriptomic data with quantitative genetic
analysis provides a new perspective on the mechanistic basis for thermal tolerance phenotypes and
the potential for adaptation to an incredibly variable intertidal environment.

Edmunds, P.J.
THREE DECADES OF DEGRADATION LEAD TO DIMINISHED IMPACTS OF SEVERE HURRICANES C
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CARIBBEAN REEFS

Csu Northridge

Large tropical storms are destructive phenomena with large effects on the community dynamics of
multiple biomes. On corakeefs, their impacts have been described in detail for decades, leading to
the expectation that future storms should have similar effects. This expectation relies on the
assumption that storm intensities will remain unchanged, and the impacted coral reebmmunities
are similar to those of the recent past; neither assumption is correct. This study quantified the
effects of two category five hurricanes on the shallow reefs of Sbhn, US Virgin Islands, where 31y
of monitoring reveal chronic coral mortality, increasing macroalgal abundance, and three other
major hurricanes that caused acute coral mortality. Contextualized by these trends, the effects of
Hurricanes Irma and Maria (September 2017) on coral cover statistically were not discernable, and
were absolutely small but relatively large. Mean absolute cover declined only-4%, and relatively

by 12721%. Primed by decadal increases in abundance, macroalgae responded to the hurricanes
with large absolute and relative increases in abundance. Decades of ahi@mortality have created
degraded coral communities in StJohn that are resistant to the most severe storms.

Edwards, M.S.», Konar, B.:, Gabara, S:, Sullaway, G,;, McHugh, T.:, Spector, M., Small, S:
CHANGES IN BENTHIC DIVERSITY AND ECOSYSREMUCTION FOLLOWING WIDESPREAD
KELP LOSS IN THE ALEUTIAN ARCHIPELAGO

1- San Diego State University,-2Jniversity Of Alaska Fairbanks

Changes in the distribution and/or abundance of species that are ecosystem engineers can have
dramatic impacts on primary production, biodiversity and nutrient cycling across a range of
habitats. Nowhere may this be as dramatic as in the coastal zones of the Aleutian Archipelago where
large declines in forestforming kelps have occurred in recent decades due to a dramatiacrease in
sea urchin abundances. We studied patterns of biodiversity and ecosystem production in small
isolated kelp forests, urchin barren grounds, and in areas that were in the transition between the
two states at 10 islands during 2016 and 2017. Sp#ically, we deployed replicate benthic

respiration chambers in each habitat to measure oxygen production/consumption over 2#our
periods, and conducted shipboard respiration measurements of the dominant organisms in each
habitat to estimate their contribution to NEP. Our results show that that the loss of kelp forests
resulted in decreased biodiversity and an overall reduction in gross primary production across the
Archipelago. Nighttime respiration rates were greater in the kelp forests due to higher alndances

of organisms indicating that the effects of kelp loss on ecosystem production varied over the diurnal
cycle. The transition areas exhibited intermediate levels of these metrics. Further, these patterns
varied among islands and regions of the Archgdago, presumably due to differences in light (cloud
cover) and ocean conditions (salinity and temperature), such as observed on the opposing sides of
biogeographic breaks.

Eernisse, D.J., Hood, N.Z.
CALIFORNIA CURRENT AND PRESENCHEFTALLINA CALIFORGIAIN BAJA CALIFORNIA
Cal State Fullerton
The California Current dominates the Central Coast of California, but south of Point Conception (PC)
it flows away seaward from most of the warmer southern California shores, eventually returning
shoreward south ofEnsenada, in NW Baja California, where it creates upwelling conditions. This
explains the anomalous presence of species there that are otherwise rarely seen south of PC. An
example isNuttallina californica, which is one of the most common grazers in ceral California, but
is replaced mostly byN. fluxain southern California south to Baja California Sur. We have confirmed
by field observations and DNA sequencing that both chiton species are present near Santo Tomas,
one of the cool upwelling sites soutlof Ensenada. Specifically\. californicadominates a highly
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exposed headland, whereasl. fluxais common in the protected but immediately adjacent bay
habitat. We propose that the observed distribution patterns at the Santo Tomas site reflect
successfulN. californicarecruitment south of PC and also previously undocumented habitat
preferences for each species. Likewise, within southern Californill, californicaappears restricted
to the tips of exposed headlands, such as at Point Dume in Malibu. In cast; we have not found\.
fluxa anywhere north of PC. Further study is needed to assess whether there are competitive
interactions between these species in the transition in degree of wave exposure where they de co
occur, and whether relaxation of the sout-flowing California Current might lead to episodic
recruitment of N. fluxanorth of PC.

Y s x oA~

TESTING THE WATERS: A FIELD INVESTIGATION OF EMERGING CONTAMINANTS IN
TRANSPLANTED PACIFIC OYSTERS

Portland State University

Wastewater dscharge, a potential stressor to estuarine species and ecosystems, frequently contains
emerging contaminants. These compounds are increasingly identified at low levels in U.S. water
bodies, posing unknown risks to ecological communities and human consungerThis project
assessed the presence of pharmaceuticals and alkylphenols in transplanted Pacific oysters
(Crassostrea giggsa commercially important species in the Pacific Northwest. In July 2016, |
initiated a field transplant study in Coos Bay, OR, éets Bay, OR and Grays Harbor, WA. Juvenile
oysters were transplanted to sites along a hypothesized pollution gradient, with one site adjacent to
a wastewater treatment plant outfall and the others at increasing distances from the outfall. Oysters
were cdlected in April (subsample) and July 2017, and oyster abundance, mass and shell size were
measured. Composite oyster tissue samples were analyzed for a suite of pharmaceuticals and
alkylphenols. Two pharmaceuticals were detected in the April 2017 sampldéMiconazole and
Virginiamycin) and four alkylphenols (NP1EO, NP2EO, NP and OP) were detected in the July 2017
samples. This research fills important data gaps on contaminant accumulation in shellfish at sites
exposed to emerging contaminants from wastewate Results will contribute to potential coastal

water quality regulations in Oregon and Washington as well as inform future selection of bivalve
aquaculture sites.

d %E OAT 1 T+CFbtenza, B.20&nalstyne, K.:, Harvell, C.D.:, Burge, C.A:, Dawkins, P.D.s,
Groner, M. s, Yoshioka, R.M.:, Tracy, A:, Rivlin, N.:, Tran, T.s, Winningham, M. :
VIRULENCE IN A WIDESPREAD PATHOGEN OF EELGRASS IS MEDIATED BY STRAIN AND
ENVIRONMENT
1 - Department Of Ecology And Evolutionary Biolgggornell University, 2Institute Of Marine And
Environmental Technology, University Of Maryland Baltimore CountyP8ince William Sound
Science Center,40regon Institute Of Marine Biology, University Of OregonSshool Of Aquatic And
FisheriesSciences, University Of Washingtor, $hannon Point Marine Center, Western Washington
University
The role of pathogen virulence in observed disease is an area of particular importance in disease
ecology. Epidemiological theory has largely been developead terrestrial environments; however,
disease processes in the ocean have complex drivers. We studied virulence of Labyrinthula
zosterae, a seagrass pathogen linked to mass di#fs of the dominant temperate seagrass species,
Zostera marina, at regional ad global scales, through a series of lab and field studies. Eelgrass
wasting disease (caused by L. zosterae) was present at all 16 sites surveyed along the northeast
Pacific Coast, with prevalence ranging from <3200%. Virulence of L. zosterae strains vad
among and within sites, with risk of infection ranging from 6100%. A reciprocal inoculation of
eelgrass from two populations showed both pathogen virulence and host response varies between
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sites. Low sea water temperature in both the lab and field racted risk of infection and L. zosterae
virulence. To examine the impact of virulent L. zosterae infections on eelgrass shoots over time, we
ran a threeweek controlled experiment. Exposed shoots showed increasing disease severity
through time, corresponding with decreased leaf growth and increased phenols. Taken together,
our results suggest highly virulent and avirulent strains naturally ceexist. The potential to cause
greater damage increases with stress on the host or conditions that favor virulent Logterae.
Furthermore, eelgrass wasting disease has a detrimental effect on eelgrass health, potentially
contributing to meadow declines.

Elahi, R.+, Galloway, A.W.E., Hayford, H. -, King, W.s
SYNTHESIZING SNAIL SIZE SHIFTS: EVIDENCE FOR BODY SIZEEDECER TIME DESPITE
CONSIDERABLE RESPONSE HETEROGENEITY
1 - Hopkins Marine Station, 20regon Institute Of Marine Biology,-Friday Harbor Labs
Reductions in ectotherm body size have been proposed as a universal consequence of climate
warming. Studiestypically demonstrate reduced body size over time for one or a few species and
pair this observation with a warming trend. However, it is unclear whether these observations
support a universal response or instead reflect bias in the publication record. Hewe synthesize
AOEAAT AA £ O ET OAOOEAAT O1 AEI Oh xEOE OEA Ol OEi A
our ability to evaluate climate warming as a driver of body size decline. We resurveyed six
populations in California, Oregon, and Washirign, using historical records of snail sizédrequency
distributions. In addition, we collated sizefrequency data for seven snail populations from four
published studies. Our database contains >21,000 measurements concentrated along the west coast
of the US. for 10 species. Using the entire dataset, we found a clear signal of declining snail body
size ((20%). However, this signal disappeared when we focused on maximum body size (by
analyzing only the upper half of size measurements within a population). Ipart, this was due to
considerable response heterogeneity within and among species. Our synthesis highlights the role of
smaller size classes in affecting inferences about body size decline, and emphasizes the difficulty of
ascribing mechanisms to observe change.
d %l OA A O,@tatken, \GE.B
DEMOGRAPHIC ATTRIBUTES OF ROCKWEEDS AT POLEWARD VS. EQUATORWARD RANGE LIMIT
University Of California, Irvine
As foundation species, rockweeds play a critical role in maintaining biodiversity on rocky shores in
most temperate marine ecosystemsPelvetiopsis californicdequatorward range limit in San Luis
Obispo County) andSilvetia compress@poleward range limit in Humboldt County) are two
conspicuous rockweed species on the California coast. We tagged and measured 100 individuals of
each species at two locations near its range limit and two rangegentral locations >450 km from the
range limit. Each month, we mesured length and circumference of all individuals, estimated
reproductive output, and counted the number of recruits surrounding each individual. At sites near
the equatorward limit of P. californicg individuals were smaller in size and had higher mortaty
than populations at sites in the central part of its rangeS. compressandividuals were similar in
biomass at the two rangecentral sites and at the site closest to its poleward range limit, and
mortality was similar across all sites. Regardless of ggies or site, reproductive output was low,
and survivorship of zygotes was also low. Our data suggest that populationskxfcalifornicanear its
equatorward range limit are in decline compared to more central locations, whereas populations of
S. compressnear its poleward limit perform similarly to range-central populations. Since
rockweeds play an important role in maintaining diversity the decline in rockweed populations
near their equatorward limit may have important ramifications for biodiversity of associated
species on California rocky shores.

70



d %l OI T-ONkkols, K8Ford, T., Miller, L., Denny, M., Gaylord, B.

WAVE DYNAMICS OF A RESTORED KELP FOREST

No affiliation[s] given

Coastal erosion is a major threat to coastal communities, and mancrease as global sea levels rise.
Such erosion is induced by winegenerated waves as they interact with the shore. Although some
research has suggested that kelp forests may dissipate energy from waves, other studies are
equivocal, and few empirical effats have been positioned well to directly test this possibility. Here
we exploit a unique opportunity to definitively examine the capacity of kelp forests to damp
nearshore waves, by utilizing an ongoing kelp forest restoration project off the coast of ieal
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thriving kelp forests after managed culling of unnaturally high densities of sea urchins. We are now
comparing ratios of wave energy flux across the kelforest site for conditions both prior to, and
subsequent to, the establishment of the kelp, to quantify the overall percent reduction in wave
energy flux as a function of kelp density. Preliminary results suggest limited benefits of kelp forests
for shoreline protection.
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HABITAT AND DEPTH ASSOCIATIONS OF THREE LARGE GASTROPODS (HALIOTIS FULGENS,
HALIOTIS CORRUGATA, AND MEGASTRAEA UNDOSA)

California State University, Northridge

Green abalone, pink abalone, and wavy turban snadse important herbivores in rocky reef
communities that have similar diets and overlapping depth distributions. Although historically low

in abundance over the last 20 years, recent increases in densities of some abalone in select locations
have providedan opportunity to explore how habitat is being partitioned among these three
gastropods. We used an observational approach to determine habitat and depth associations for
these large gastropods by quantifying densities and habitat of green abalone, pinkaddne, and

wavy turban snails at 20 sites around Santa Catalina Island, California. Depth and habitat
associations varied among the three gastropods; and densities of all three gastropods varied among
sites, but did not differ between years. Green abalongere associated with shallow depths (24 m),

low incline of the reef, high algal diversity, and abundant large boulders with little cobble or sand.
High densities of wavy turban snails were associated with low algal diversity and a higher cover of
sand than green abalone. Pink abalone density was not predicted by substrate composition or other
reef features, but this result could be due to the low densities of this species, which has yet to show
much evidence of recovery despite the decades long closureitsffishery. This information may aid
management of these species.

d&AT A Omith2 BR: 8
LOCAL EXTINCTIONS AND THE CURRENT PATCHY DISTRIBUTION OF THE ROCKWEED
PELVETIOPSIS CALIFORNICA
California State Polytechnic University, Pomona
Rockweeds (Phaeophgeae, Fucales) can dominate rocky intertidal habitats in temperate
ecosystems and are often considered ecosystem engineers, supporting a diversity of flora and fauna
that find refuge from desiccation stress underneath the rockweed canopy. The rockweed,
Peletiopsis californica(previously Hesperophycus is an upper rocky intertidal species ranging
from Punta Eugenia to Monterey Bay yet little is known about its distribution and abundance within
its range. We surveyed 47 sites along the U.S. portion of ®eD AAEAOS6 OAT CA O AOGO/
distribution of P. californica with a suite of site abiotic conditions (e.gwave exposure, slope, etc.)
and biotic parameters (e.gpresence of other rockweeds, herbivore abundance, human impacts)
measured to determire their role in driving distributional patterns. Additional presence and
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absence information was obtained from colleagues conducting lorAgrm monitoring along the
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southern CA whereP. californicawas absent along large stretches of coastline with seemingly

suitable habitat.P. californicawas not present at any sites surveyed in San Diego and Los Angeles
counties. WhenP. californicawas present, it always ceocaurred with the mid/upper intertidal

rockweed Silvetia compressain contrast,S. compressawas commonly found alone. Comparisons

with historical records, although limited in extent, indicate a small number of local extinctions,

particularly in San Diego aud Los Angeles counties.

Field, L.C.», Gravem, S.A:, Raimondi, P.T.-, Menge, B.A:

MUSSEL BED MOVEMENT OF MYTILUS CALIFORNIANUS IN OREGON AND CALIFORNIA SINCE TH
SEA STAR WASTING SYNDROME OUTBREAK

1- Oregon State University, 2Jc At Santa Cruz

The outbreak of sea star wasting syndrome in 20134 severely affectedPisaster ochraceus
populations along the US west coast. The sudden mortality Bfsaster a keystone predator,
presented a unique opportunity to investigate implications of keystone predatr loss on intertidal
ecosystemsin situ. The keystone species concept predicts takeover of the lower intertidal zone by
Mytilus californianusin the absence oPisasterpredation. Mussel bed limits along the California and
Oregon coastlines were used as a metric of ecosystem sensitivity to loss of keystone predation as
mussels are a dominant intertidal species. Geographicallgxplicit hotspot and coldspot maps of bed
movement illustrate spatial variation in mussel bed response by site. Analysis of relative mussel
bed movement since 2013 indicates variable bed movement with static beds at most sites. Lack of
significant downward bed movement is inconsistent with predictiors of mussel takeover and an
indication of possible ecosystem resilience coastide. In addition, latitudinal trends in relative
mussel bed position, bed depths, and mussel sizes were investigated. Trends indicate that mussel
beds are positioned further seavard with decreasing latitudes, reflecting increases in abiotic
stressors and reduced tidal influences at sites further south.

d & ET OAT UnMehdt, @A8.!Wbod, C.L.

463 ! 7/ 2-9 7JANARLYSIREVEAUSILONG TERM CHANGE IN THE ABUNDANCE OF
ANISAKIDNEMATODE PARASITES OF MARINE FISHES

School Of Aquatic And Fishery Sciences, University Of Washington

The Anthropocene has brought substantial change to ocean ecosystems, but whether this age will
bring more or less marine disease is unknown. In recent yes, disease has devastated a diverse

suite of marine species, including sea stars, abalone, urchins, and fishes. Is this apparent increase in
disease due to increased observation and sampling effort, or to an actual rise in the abundance of
parasites and mthogens? We examined the literature to track longerm change in the abundance of
two parasitic nematode generaAnisakis sppand Pseudoterranova spplhese nematodes are
occasionally transmitted to humans and can cause gastrointestinal ailments in peeplvho

accidentally ingest worms in raw or undercooked fish and squid. A total of 123 papers published
between 1967 and 2017 met our criteria for inclusion, which resulted in 939 data points (552 for
Anisakis sppand 387 for Pseudoterranova spp. Metaanalysis revealed a global 4 .old increase in
Anisakis sppabundance (average number of worms / fish) over a 5year period from 1962 to

2015 and 1.#fold decrease inPseudoterranova sppaverage abundance over a 3year period from
1978 to 2015. These gibal shifts in of Anisakis sppand Pseudoterranova sp@mbundance may have
important implications for human health, marine mammal health, and fisheries profitability.
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AMONG HABITAT AND ACROSS ALEUTIAN ISLAND VARIABILITY ENBASE OF THE FOOD WEB
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FROM STABLE ISOTOPES

Coastal And Marine Institute, San Diego State University

The loss of sea otters across the Aleutian Islands has led to the formation of urchin barrens that are
characterized by high urchin densities, low abundares of fleshy macroalgae, and high cover of
crustose coralline algae. We used these urchin barrens to help estimate the impact of kelp loss to
the diets of nearshore and offshore marine communities. We collected tissues and estimated stable
isotope values €arbon d-C, a proxy for food source, and nitrogen:@N, a proxy for trophic level)

from the base of the food web and consumers within kelp forests, urchin barrens, and offshore
areas across 9 islands. We characterized the base of the Aleutian Island feeb using nearshore

and offshore filtered seawater for phytoplankton, green and coralline algae from urchin barrens

and kelp forests, and kelp from kelp forest habitat. Variation in stable isotope values for primary
producers between habitats and across e suggests food web studies should consider smadind
large-scale spatial variation in stable isotope values of food web sources as these will alter dietary
estimates from mixing models. Nitrogen stable isotope values from green urchins at one island
increased from kelp forests to urchin barrens to offshore areas. This suggests across habitats green
urchins may receive different food sources, they may increase frequency of cannibalism,
consumption of consumers or microbes, and/or starvation.

Gallego, R.», Cribari, K. :, Ramon-Laca, A., Kelly, R.P.:

THE INFLUENCE OF CARBONATE CHEMISTRY IN MARINE COMMUNITIES: UNVEILING CHANGES
IN COMPOSITION WITH EDNA

1 - School Of Marine And Evironmental Affairs, College Of The Environment, University Of Washington,
2 - Ocean Associates, Arlington, Virginia

Global CQemissions to the atmosphere and the associated dissolution of that 31 OEA x1 Ol A
oceans will decrease their pH in the upcoming decades. There is growing evidence on how this
forecasted condition will affect a variety of study species in many different ways (e.gproduction,
metabolism, transcriptome). Obtaining a ecogsstem-wide response to these conditions is a much

more complicated task. A way of study these complex responses is by using natural experiments, in
which pH z or Omega saturation state varies naturally across some spatigdemporal scales. The

Hood Canalm the Puget Sound is one of such system, where we have collected monthly samples

with the aim of linking variation in water acidity with changes in the composition of marine

communities. In order to survey the whole community at once, we used environmentBINA (eDNA)

and metabarcoding as the method to detect thousands of species simultaneously, and correlate

their variation with Omega stress values. This dataset offers a first glimpse of the shifts in the
composition of marine communities likely to follow environmental changes forecasted for coastal
systems.

Galloway, AW.E.», Lowe, A.T.;, Turner, M.S.s, Whippo, R.:, Kitaeff, P.s
INTEGRATING A NETWORKED SUBTIDAL KELP REMOVAL EXPERIMENTAL PROTOCOL (KEEN)
INTO A SCIENTIFIC DIVING CLASS
1 - Oregon Institue Of Marine Biology, 2Smithsonian Institution, Marinegeo, 3University Of
Washington
SCUBA diving may be the most important technique marine ecologists have to access, observe,
manipulate, and understand subtidal ecosystems; the training of scientifidivers therefore deserves
careful consideration. We taught a &week intensive subtidal ecology and scientific diving course
according to American Academy of Underwater Sciences (AAUS) standards at Friday Harbor Labs in
2018. Merging AAUShased training with student-driven subtidal research was challenging as most
students were relatively new divers and few had prior colewater diving experience. Moreover,
everyone, including instructors, had different knowledge of local natural history, flora, and fauna.
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We used an international networked protocol for a kelp removal experiment from the Kelp

Ecosystem Ecology Network (KEEN) as an organizing framework for training. Here, we report on

the lessons we learned using this protocol as a class project and offer gegtions for future similar

efforts. The surveys were focused on community composition of benthic algae and
macroinvertebratesinsix8f AEAI AOAO bPIi 1T 00 ET xv I AAPOE8 )10
prior to the students, allowing us to assess areaof our training that were both successful and

lacking. We used a series of scaffolded, successively more complex training dives to prepare
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We summaiize the key similarities and differences between student and instructor collected data

and offer suggestions for future similar efforts.

Gehman, A.M.x, Ondine Pontier -

SEA STAR WASTING DISEASE IN CENTRAL BRITISH COLUMBIA, CANADA

1 - Hakai Institute, Unversity Of British Columbia, 2Hakai Institute

Disease can cause dramatic declines in animal populations. Sea star wasting disease (SSWD), can
infect up to 20 species of sea star. However there appears to be species specific variability in
susceptibility and mortality, which could lead to species specific response to disease outbreak. We
document the effect of sea star wasting disease on population size and sea star size on Calvert
Island, British Columbia, where SSWD was first document in the winter 0025. We conducted
expert subtidal diver surveys in seagrass beds pr@and postwasting (2014-2017), and in
Nereocystisand Macrocystisbeds monthly during initial disease spread (2015). Surveys were
conducted along 30 meter transects, and stars within 1 nter of the transect were counted and
measured. In the seagrass beds, we found a significant dropRn helianthoidegopulation density
and star size in 2015 and litte evidence of recovery by 2017. At the same sif@srmasterias
imbricata mean star size ircreased following wasting in 201517. We saw a slight decline ifsolaster
sp. mean size and density. There was no change in mdanimbricata Mediaster aequalisor
Henriciasp. size, and little to no change in density. Resilient populations could be awlication of
reduced susceptibility to infection. Alternatively, factors such as release from competitors hit
harder by SSWD could be driving patterns of resistance.

Grason, E.W.», Adams, J:, Litle, K.A.:, Martin, K. -, McDonald, P.S:

CAPTURING AN EMERGING INVASION: SCIENTISTS, VOLUNTEERS, AND MANAGERS
COLLABORATE TO ADDRESS EUROPEAN GREEN CRAB IN THE SALISH SEA

1 - Washington Sea Grant University Of Washington,\®ashington Sea Grant & School Of Marine And
Environmental Affairs University Of Washington,-3?rogram On The Environment & School Of
Aquatic And Fisheries Science University Of Washington

The ongoing spread of the globalhdamaging invasive European green cral;arcinus maenasalong
the US West Coast haseen viewed with concern. Though green crab have been present on the
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distinct dynamics. Green crab was not detected in these inland waters until 2012, and iait
establishment was most likely humarmediated, though ongoing spread appears to be occurring via

larval dispersal.

Since 2016, the presence of green crab has been closely tracked by a citizen science network of

early detection sites, Washington SeaGrénd O # OAA 4AAiI 8 )T EOEAOAA EI ¢
Washington Department of Fish & Wildlife, Crab Team partners with more than 200 volunteers, and

tribal and agency staff monitors in regular, systematic surveys of 54 sites throughout the Salish Sea

shorelines of Washington. A multistakeholder approach has enabled a broader scope of early
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detection than would otherwise be possible, and a robust sampling design that will permit
guantification of green crab impacts.

In addition, close advisory partnershis with management entities, including tribes, US federal and
state agencies, facilitate communication and coordination of management efforts. Further, the need
to manage green crab on an ecologicaHelevant scale has motivated a productive collaboration

with Canadian colleagues at Fisheries and Oceans, resulting the development of a transboundary
action plan that is intended to guide management actions, and mitigate damage to the Salish Sea.
d' OE A/E Bokdh K.A.8 2 8

EDGE EFFECTS IN ESTUARINE HABIVAOSAICS: AN EXPERIMENTAL TEST USING RESTORED
EELGRASS BEDS

Coastal And Marine Institute, San Diego State University

Seagrass is often one of several habitat types in estuarine mosaics, but seagrass edge effect studies
have rarely considered that neighborit EAAEOAO EAAT OEOU I ECEO AOAAO,
with unigue effects on fauna. We used an eelgrasgdstera maring and Olympia oyster Ostrea

lurida) living shoreline restoration experiment in southern California to test if eelgrass epifaunal
community structure and predation risk vary between edge types (eelgrassyster and eelgrass
unvegetated sediment) and edge proximity (edge or interior). Multivariate community analysis
suggested that edge type and edge proximity altered epifaunal assemblags only one of three

sites, and that site accounted for most of the variability in community structure. Similarly, we found
that effects of edge type and edge proximity on epifaunal density, richness, and diversity responses
were site-specific, with oysters elevating richness in eelgrass at one site. Using tethering
experiments, we found that predation risk for grass shrimp varied with edge type and distance from
edge, with interactive effects of edge type and edge proximity at two sites. However, preduatirisk

was higher in eelgrass patches adjacent to oysters than those adjacent to unvegetated sediment.
Our results suggest that after one year, oyster restoration has had moderate and variable effects on
eelgrass epifaunal communities and predation riskOur living shorelines project is one of the first in
southern California, and we recommend that more studies utilize restoration to experimentally test
ecological theory.

Grunbaum, D. +, Emlet, R.B.:

UNCONVENTIONAL MECHANISMS OF POPULATION RENEWAL: BNAQF SPONTANEOUS
CLONING IN MARINE INVERTEBRATE LARVAE

1 - School Of Oceanography, University Of WashingtonQegon Institute Of Marine Biology,
University Of Oregon

Many marine invertebrate populations are undergoing rapid decreases due to excessivarvesting,
changes in ocean temperature and pH, invasions by exotic organisms and emerging diseases. In
many species, the success of larvae in feeding and growing while dispersing and avoiding predation
in the plankton determines potential for populationrecovery. Typically, larvae from larger eggs
develop faster than larvae from smaller eggs, subjecting them to less predation during
development. The evolutionary tradeoffs between allocating limited maternal resources to fewer,
larger, more quickly devebping offspring vs.more numerous, smaller, more slowly developing
larvae has been analyzed in several models of larval life history. Recent observations have
highlighted that in some marine invertebrates, partly developed larvae can spontaneously divide
into two smaller, genetically identical clones. Environmental factors such as food availability, pH,
predator odors, and temperature can stimulate larval cloning. Clones can themselves clone,
significantly altering both individual fithess of cloning larvaeand population dynamics of cloning
species. | will present the first theoretical analysis of larval life history to consider demographic and
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evolutionary consequences of cloning, conditions under which cloning is evolutionarily favored, and
cloning effectson demographic processes like recovery from catastrophic population losses.

d' OA OOA Bhaffe8 8.4, Nufiez, T.A:, Klope, M+, Bui, A:, Young, H.S:

SEABIRD SPATIAL SUBSIDIES: NUTRIENT DEPOSITION ON COASTAL ISLANDS BY A UBIQUITOUS
GENERALISBEABIRD

1 - Ecology, Evolution And Marine Biology, Uc Santa BarbaraBiblogical Sciences, San Jose State
University, 3- Environmental Science, Policy & Management, Uc Berkeley

Mobile animals that traverse ecosystem boundaries can play an important ein providing

nutrient and energy inputs to the ecosystems they inhabit. Nesting seabirds have been found to
provide important nutrient subsidies to terrestrial ecosystems, as they tend to form large dense
aggregations and deposit large amounts of fecaldimass. Changes in these seabird densities have
been found to cause significant shifts to vegetation communities. In California, two of the Channel
Islands support large nesting colonies of Western Gulld.érus occidentali¥, a generalist carnivore
known to forage on human refuse. However, the extent of nutrient deposition by Western Gulls on
these islands ecosystems, and how foraging on human refuse may change these deposition patters,
remains unclear. We studied the behavior of Western gulls on Santa Barh and Anacapa Islands to
assess propensity to forage as human commensals and estimate wild and human refdseived
deposition on the islands. Extrapolating to the entirety of the nesting colonies, we provide a first
glance into the importance these larg seabird aggregations may have to the California Channel
Islands and the role urban foraging may have in shaping nutrient provisioning.

d( AET AUh,Emist, RRB ( 8

BEHAVIOR AND FUNCTIONAL MORPHOLOGY OF RESPIRATION IN THE BASKET STAR
GORGONOCEPHALUBE&NEMIS

Oregon Institute Of Marine Biology University Of Oregon

Gorgonocephalus eucnemntiss easily recognizable radial shields which form a spolée pattern on
the aboral disc surface. These radial shields are connected by opposing muscles to genital plates
along the arm bases and help ventilate the bursae. Previous observations on the tamay of
Gorgonocephalustate that the radial shields regulate the position of the roof of the body disc, and
radial shields of several other ophiuroids are believed to be responsible for flushing seawater into
and out of the bursae. We empirically testethe function of the radial shields, genital plates and
their associated muscles by inhibiting the function of the abductor muscle via Mg@ljection. The
supposition that the bursae ofGorgonocephaluare sites for oxygen acquisition has never been
empirically tested. In this study, rates of bursal ventilation were investigated in response to
exposure to hypoxic levels of dissolved oxygen (DO). When DO was reduced to < 3ragiL (2.45

O ml/L), basket stars increased rates of bursal ventilation by 64%. Basurements of DO of water
outside and inside bursae show that DO is absorbed during bursal ventilations. This experiment
together with the morphology of the radial shieldgenital plate complex show it is an integral part of
the bursal ventilation process.Increased rates of bursal ventilation may help meet increased
oxygen demands and help animals endure some periods of hypoxia.

Haram, Linsey E.:, Kinney, Kaitlin A. :, Sotka, Erik E.-, Byers, James Ex

MIXED EFFECTS OF AN INTRODUCED ECOSYSTEM EN@NBEHEHRE FORAGING BEHAVIOR AND
HABITAT SELECTION OF PREDATORS

1 - Univ. Of Georgia, 2College Of Charleston

Invasive ecosystem engineers positively and negatively affect ecosystems by generating novel
habitats that alter ecosystem properties and native spees diversity and abundance. However, few
studies document how native species behavior is affected. The red seaweerhcilaria
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vermiculophyllainvaded estuaries of the southeastern USA within the last few decades and now
covers intertidal mudflats that were historically devoid of seaweeds. We hypothesized th&s.
vermiculophyllawould positively affect birds that forage on seaweedhssociated invertebrates and
negatively affect birds that target infaunal prey within sediment now covered with seaweed.
Surveys of mudflats >1 ha revealed that two times more shorebirds occurred on mudflats wit.
vermiculophyllathan without it. This increased density was consistent across 7 of 8 bird species. At
smaller spatial scales (200mand <1m), experimental removals aml additions of G. vermiculophylla
and focal observations showed strong variation in behavioral responses to the seaweed among bird
species. Birds preferentially foraged in bare mud (e.€. semipalmatuys in G. vermiculophyllge.g.
Arenariainterpres), or displayed no preference for either habitat (e.glringa semipalmatg. Thus,
while the invasive ecosystem engineer on mudflats attracted greater numbers of birds, the species
differed in behavioral responses at smaller spatial scales that afft their foraging. Our study signals
to account for species identity, individual behavior, and scale when predicting impacts of invasive
species on native communities.

e z

THE IMPACTS OF MICROPLASTIC ON THE FILTER FEEDIN®BRINE BIVALVES

University Of Washington

Coastal habitats are routinely exposed to varying levels of biotic and abiotic particles. As
microscopic plastic (MP, plastic < 5mm) and sediment from runoff become more prevalent in our
waters, it is important to determine if (and how) MP affects mussel physiology. We focused on
mussels Mytilus spp.), welkknown filter feeders and bioindicator species that are known to ingest
MP in both natural and laboratory settings. Silt and MPs are similar in size and lack nitittnal

value yet differ in surface characteristics and density; mussels may therefore sort the two abiotic
particles from food differently. We investigated mussel filtration rate of moderate to extreme
concentrations of MP and how it compares to filtratio rates of natural levels of algae and silt. In all
MP treatments, mussels ingested and excreted MP. Mussel filtration rate was not affected at low,
environmentally relevant concentrations of MP (8625 particles/ml), but decreased by 63% at high
MP concentations, (>1250 particles/ml). In contrast, filtration rate was not affected by silt
treatment over the same range of particle concentrations, all of which were environmentally
relevant. These findings suggest that mussels slow filtration rate due to MPther than particle
number, amount of food (algae) present, or even additional, naturally occurring, particles.

Harvell, C.D.+, Eisenlord, M. :, Winningham, M. :, Gaydos, J, Montecino-Latorre, D. s,

Pattengill -Semmens, C, Caldwell, Js

A TALE OF TWGSEASTARS: RECOVERY (PISASTER OCHRACEOUS) OR ENDANGERMENT

(PYCNOPODIA HELIANTHOIDES)

1 - Cornell University, 2 Seadocs Society,-®Jniversity Of California, Davis,~Reef Environmental

Education Foundation, 5 Stanford University

During the summers 0f2013 and 2014, populations of sea stars along the west coast from Alaska to

Mexico were decimated by the sea star wasting disease (SSWD) epizootic. Two of the most highly

affected species along this range are Pisaster ochraceus (the ochre star), the ntmshmon

intertidal species, and Pycnopodia helianthoides (the sunflower star), the most common subtidal

species, both of which are endemic to the western coast of the U.S. For the ochre star, in the San

Juan Islands of Washington State, we measured high edatality rates associated with disease

prevalence over 90% during the summer of 2014. Low levels of disease were observed in the

summers of 2015, 2016, and 2017. Population levels following the epizootic remain stable but

small, and shifted in size struture from larger to smaller stars. At one site, a dramatic increase in

both juvenile and adult ochre stars occurred in 2017, giving hope for future recovery. In contrast,
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the most common subtidal species, the sunflower star, also suffered catastrophic mality in 2014.
However, in this case, Citizen Science Monitoring in all oceanographic basins of the Salish Sea
through 2017 shows an extraordinary decimation of this species correlated with warm
temperature anomalies, with no sign of recovery three yearsfer the SSWD epizootic. Extremely
low population size of sunflower stars raises concern about the capacity of this species to recover,
as well as to resist other stochastic events in the future.

Hayford, H.A. =, Kreis, M., Le Baron, N.;, Carrington, E.:

PERFORMANCE BENEFITS OF SLOW BEHAVIOR IN THE THERMALLY DYNAMIC INTERTIDAL ZONE
1 - Friday Harbor Labs, University Of Washington; Pniversity Of Victoria

Behavior changes the thermal experience of ectothermic organisms, resulting in physiological ts
or benefits. Animals moving at the speed of environmental shifts can optimize body temperature,
whereas animals that are slow relative to environmental fluctuations may be able to use predictable
patterns, such as the tweweek tidal cycle, to thermoreguate. In the intertidal zone, temperature
fluctuations are rapid (minutes to hours), yet tides limit the potential for thermal extremes to
specific days of a tweweek cycle. The intertidal snaiNucella ostrinais not only slow in movement,
but slow in feeding. N. ostrinamakes its prolonged foraging bouts to risky high shore areas only on
the days of the tidal cycle that are predictably devoid of thermal extremes. We combined snall
foraging behavior, body temperature from physical thermal models, and theral performance
assays, to model the environment snails experience during low tide exposure. We found snail
performance relatively high in cool and moderate treatments, but performance dropped quickly
above 30°C with > 50% mortality at 35°C. Our model showlea 60% or greater reduction in thermal
risk for a migrating versus stationary snail. This reduction persisted when we considered

increasing temperatures predicted by climate change. This behavioral filter of environment greatly
reduces the proportion of ime N. ostrinais exposed to risky temperatures. This snail is unlikely to
be directly affected by thermal costs of climate change because it avoids times and places where
performance-reducing temperatures occur.

d( AT T AOOANDVEK BI.8 - 8
MATCHING SPARL SCALES OF PREDATOR MOVEMENT AND COMMUNITY VARIATION IN A
ROCKY INTERTIDAL COMMUNITY
Oregon State University
Distributions of prey are inherently patchy. The perceived patchiness of prey, however, depends on
A DOAAAOI 060 OAOA T &£ i1 OAI A1 08 41 1 POEI EUA TAO
through the environment at speeds that reduce perceived prey patness, minimizing energy
expenditure while maximizing the homogeneity of prey encounter rates. Here, we quantify the
scaledependent patchiness of an intertidal invertebrate community and compare it to the
movement patterns of intertidal predatory whelks, Nucella ostrina To assess predator movement,
individually marked whelks were relocated daily over a 3month period. Variation in community
patchiness was quantified by estimating “2liversity at five spatial scales (0.025 to 400 m) over a
four-year succesional sequence of experimentalhcleared patches. Our analyses indicate that
whelk individuals exhibited patterns of daily displacement that, on average, matched the spatial
scale at which the patchiness of their preferred prey increased (~1.5 9 This spatial scale differed
from the scale at which the patchiness of the intertidal community at large increased. Our results
therefore support the hypothesis that whelks forage at speeds that maximize the homogeneity of
prey encounter rates while minimizing energy expenditure. Such scakelependent patterns of
predator movement and community variation are important for understanding how predators
respond to their environment, linking the behavior of individuals to the broader community
patterns they affect.
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Higgins, B.A:, Mehta, R.S.

TEMPERATURE EFFECTS ON THE METABOLIC PHYSIOLOGY OF THE CALIFORNIA MORAY EEL
University Of California, Santa Cruz

Elevated temperatures are shown to lead to an increase in metabolic rate especially for marine
ectotherms. Thereby prealator-prey interactions, which are fundamental to understanding marine
communities are strongly influenced by changes in environmental temperature. While interpecific
comparisons of fish metabolic rates are common, those that measure how metabolic rate ngas
over ontogeny within species are rare. Using closeslystem respirometry, we analyzed the standard
metabolic rate (SMR) of the California morayGymnothorax mordax)pver ontogeny and at two
common temperatures. Our results show that going from a warnreéatment (22C) to a cold

treatment (16C), the SMR folG. mordaXowered, on average, by 26.71 mg O2Kgr . As anticipated,
massspecific metabolic rates were higher for smaller individuals, typical of most organisms.
However, when exposed to colder tempatures, massspecific SMRs for smaller individuals were
suppressed compared to larger individuals. The SMRs for larger individuals in the cold water
treatment deviated little from the warm water treatment, suggesting that larger morays are not as
affectedby changes in temperature. In general;. mordaxappears to have lower SMRs compared to
other teleosts of similar body size, but not shape. When compared to closely related Anguilliformes,
we observed similar SMRs & O2 consumption rates. We observed thetger individuals had a
subcutaneous adipose layer along the length of their body that may assist in heat retention and
explain the smaller SMR response to lower environmental temperatures.

d (1T AhEernBse,®.J.

CLASH OF THE CHITONS: HOW MORPHOL OGX, AND DISTRIBUTION DIFFER IN THREE

NUTTALLINA SPECIES

California State Fullerton

Chitons in the genudNuttallina are among the most common and ecologically important grazers in

California south of San Francisco. Some authorities, including WoRMS, hamby accepted

Nuttallina californica (Reeve, 1847) as valid in California, but instead we have genetic and

morphological evidence for two other ceoccurring speciesN. californicadominates in central

California but is mostly replaced by the more souther N. fluxa(Carpenter, 1864) south of Point

Conception. the third, quite rare, species is still unrecognizedl. sp. A, but was found to be locally

common at a few localities between Monterey and Baja California. We have investigated their

differing distri butions by employing a PChbased DNA assay that distinguishes these three species

without sequencing. We have sampledtluttallina at multiple central to southern California localities

and at different tidal heights, to address the following questions: 1) &there any morphological

differences between the three species, as detected using a morphometric analysis of the

disarticulated fifth valve or as scored for other features such as color or length of gill rows?; 2) how

common is each species throughout ceral and southern California?; and 3) when species enccur

at a given locality, are they found at different tidal height? Our results imply there are ecological

preferences that still need to be better characterized. Continued study of their different i&adinal

distribution could also provide a useful system for detecting species range shifts related to climate

change.

d(T Ol h $1, Grarek Elise! 8

IMPACTS OF ENVIRONMENTALRELEVANT CONCENTRATIONS OF POLYETHYLENE ROPE ON

PACIFIC MOLE CRAB (E. ANAIX)®EVELOPMENT AND LIFESPAN

Portland State University

Microplastic is an emerging pollutant in marine and coastal ecosystems. Millions of tons of plastics

are added into these systems annually and are of particular concern due to their persistence in the
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environment, propensity to attract other pollutants, their toxicity and tendency to degrade into
microplastics (particles or fibers <5mm) making them easily ingestible. Sandy beaches are
consistently exposed to plastic debris accumulation from wave actiomear shore currents as well
as effluent from waste water treatment plants, exposing the infauna to persistent plastic pollution.
Pacific mole crabs (Emerita analoga),found in the sandy beaches along the Pacific coast, are filter
feeders that have been show to ingest microplastic in previous studies. To assess the impact of
polyethylene fibers on the reproductive development of Pacific mole crabs, adult females were
exposed to environmentally relevant concentrations of polyethylene fibers (<1mm) for 2 month
during a reproductive cycle. Effects were investigated on offspring development. Our study shows
that the exposure and ingestion of polyethylene microplastic debris at environmentally relevant
concentrations alters development in Pacific mole crabs andavrants further research.

Hoshijima, U.-, Kroeker, K.K.

METABOLIC RESPONSES OF KELP FOREST GRAZERS TO CURRENT ANDINREARSEASONAL
EXTREMES OF TEMPERATURE AND PH IN SOUTHEAST ALASKA

University Of California, Santa Cruz

The kelp forests of Southeast Akka undergo dramatic seasonal changes that coincide with large
shifts in temperature and pH. Here, we investigate the response of key kelp forest grazers (the red
urchin, Mesocentrotus franciscanyshe green urchin Strongylocentrotus droebachiensishe dusky
turban snail, Tegula pulligg and the pinto abaloneHaliotis kamtschatkang to a suite of
environmental conditions (four temperatures, each with two environmentally relevant pH values)
by comparing metabolic rate, grazing rate, and growth ratever a threemonth mesocosm study. In
visualizing the interaction of multiple stressors as response surfaces over current and nearture
environmental extremes, we resolve differences between kelp forest grazers with an eye towards
developing an energett model of the kelp forest environment, while emphasizing the importance of
considering potential response surfaces when conducting experiments with discrete treatment
values.

d (1T x AOAHhQC6té 8. .8Therriault, T.W. -

ITS ALWAYS GREENER ON THE @RHSIDE: EXPLAINING THE VARIABILITY IN POPULATION
SIZES OF INVASIVE EUROPEAN GREEN CRAB

1 - Simon Fraser University, 2Department Of Fisheries And Oceans

Since the arrival of invasive European green cralC@arcinus maengson the west coast of Vancouver
Island, British Columbia, extreme variability in their abundance has been consistently observed
among geographically and physically similar sites. Adult green crab catches can fluctuate from only
a handful of crabs to several thousand between sites less théive kilometers apart. Because the
impacts of invasive species are often tightly linked to density, managers need to know not just
where an invasive species such as green crab will occur, but how abundant they will be in order to
effectively mitigate potential impacts. We used eight years of trapping data and gradient boosted
regression trees to build a series of models predicting green crab occupancy, catch, and growth
rates across 72 sites, which varied over a range of physical and biological attributégom these
models we were able to identify the sitdevel attributes that lead to superdense populations of
European green crab. Physical characteristics, such as inlet length and freshwater outflow volume,
significantly affected green crab abundance. Atitionally, there were strong relationships, both
negative and positive, between green crab and native crab abundances at the d#eel. By using
attributes readily available through spatial data sources this predictive tool can be quickly utilized
by managers making decisions about where to apply early detection and eradication efforts for this
species.
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Howard, | :, Davis, E:, Lippert, G -, Quinn, Tp :, Wood, Cl-

EVIDENCE FROM MUSEUM SPECIMENS CONFIRMS HISTORICAL DATA: 86 YEARS OF INCREASIN
PARASITISMFOR PUGET SOUND ENGLISH SOLE

1 - University Of Washington, 2Washington Department Of Fish And Wildlife

Does disturbance increase or decrease parasite transmission among wildlife hosts? Ecologists
cannot answer this controversial question, in part becase few historical datasets rigorously

document parasite abundance. Without such a baseline, it is difficult to determine whether
contemporary ecosystems are experiencing elevated parasite burdens. Here, we investigate change
over time in the abundance of garasite that affects the economic value of a fish speci€lavinema
mariae is a nematode parasite of benthic fishes that is common in English soRafophrys vetulu

of Puget Sound, WA. We obtained historical records of its abundance from the literaguand from
unpublished government agency data, and resampled the same locations using the same methods in
2017. We also used a new approach by estimating tii2 mariaeburden for museum specimens of
English sole collected between 1930 and 2016. Both thedtorical data and museum specimen data
suggested increases over time i€. mariaeabundance, with robust agreement between the two
approaches. In addition to documenting a previously unrecognized ~eightfold increase in the

burden of an economically important parasite, our work demonstratesz for the first time z that
parasitological examination of liquidpreserved museum specimens can produce reliable data on
long-term trends in parasite abundance, at a much greater temporal resolution than is possible to
obtain from historical records.

d(T xAOAh - AWhitéradt FCAristttSR. :, Zacherl, Danielle -

EFFECTS OF PAIRED OLYMPIA OYSTER AND EELGRASS RESTORATION ON FISH AND INFAUNAL
COMMUNITIES IN NEWPORT BAY, CALIFORNIA

1 - Department OBiological Sciences, California State University At Long Beacth&artment Of
Biological Science, California State University Fullerton

Coastal wetlands provide complex biogenic habitat for a variety of species. Declines in wetland
habitat result in substantial loss of ecological diversity, highlighting a need for research into
effective restoration techniques. Combining multiple native habitats in a living shoreline design
may be an ideal method of restoring natural structures for estuarine species. iBhstudy investigates
the effects of paired oyster and seagrass restoration on fish and infaunal invertebrates. Beds of
native Olympia oysters (Ostrea lurida) and eelgrass (Zostera marina) were restored, both
separately and paired, at four sites in NewporBay, CA. Infauna were monitored via sediment cores
collected pre- and postrestoration. The fish community was assessed with video monitoring and
guadrat sampling. | predicted that infauna would die back directly beneath oyster beds, but that
eelgrass cold enhance the community, offsetting these losses in paired habitats. | expected fish
abundance and diversity to be greater in restored treatments than in controls and greatest in paired
treatments. Results show significant shifts in infaunal community coposition post-eelgrass
restoration, including increased abundance and species richness at some sites. Oyster restoration
resulted in infaunal diebacks only beneath beds as predicted. Eelgrass beds attract different
communities of fish, potentially by provding food and refuge, and interstitial spaces of oyster beds
attract numerous larval fish. Overall, the study supports pairing oyster and eelgrass beds as an
ecologically effective restoration method.

d ( OA A OfEastend,q .-, Froese, T.:, Martone, P.T.:
WILL COMPROMISED CALCIFICATION INCREASE CORALLINE SUSCEPTIBILITY TO HERBIVORY:
IMPLICATIONS FOR AN ACIDIFIED OCEAN
1 - Botany Department And Biodiversity Research Centre, University Of British Columbia, Vancouver
Bc, 2- Bamfield Marine $iences Center, Bamfield Bc; Bakai Institute, Calvert Island Bc
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Coralline algae play important ecological roles on rocky shores, occupying primary space and
creating habitat for invertebrates and other algae. Researchers have long proposed that cabefion
protects coralline algae from being consumed by herbivores. However, corallines differ in their
natural susceptibility to grazing, confusing the true benefit of calcium carbonate. Moreover, as
oceans become more acidic, the ability of corallines talcify may be compromised. In this study,
we investigated how herbivory rates would change if corallines become less calcified in the future.
We decalcified two species of articulated coralline algae to varying degrees using serial dilutions of
acid and £d them to the purple urchinStrongylocentrotus purpuratus hypothesizing that herbivory
would increase in response to calcium carbonate depletion. In one coarsely branched species
(Calliarthron tuberculosun), reduced calcium carbonate content increased ogumption by sea
urchins, but only after 50% reduction in CaCOHowever, the finelybranched species Corallina
vancouveriensiswas indiscriminately devoured by urchins, regardless of calcium carbonate
content. We conclude that the herbivoryreducing berefits of calcification are species specific and
likely intertwined with morphology. Compromised calcification will not necessarily increase
herbivory on corallines in our future oceans.

Hudson, B.E.:, Granek, E.F:, Nielsen-Pincus, M., Swearingen, T.:
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1- Oregon Sea Grant,-Environmental Science & Management, Portland State UniversityDBegon
Department Of Fish & Wildlife

In the Pacific Northwestern US, commerciaighing is culturally and economically importance yet
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conserve biodiversity. Balancing conservation goals while simultaneously protecting and

maintaining socioeconanic livelihood of ocean users remains a challenge. As policy makers

implement aggressive conservation policy, it is imperative to understand how stakeholders will be
impacted by regulation. Quantitative and spatial measures of fishing effort can help deteine

heavily fished areas, least/most popular fishing grounds, and how fisher behaviors respond to

market, regulatory, ecological, and climatic variability. A repeated measures ANOVA revealed that
fishing effort was neither reduced nor displaced by maringeserve implementation, but rather

driven by fishery closures associated with low stock health linked to climatic variability. Linear

mixed effects models revealed that largascale fishing operations are more resilient to climatic,
regulatory, economic, aul ecological variability. Numeric measures of fishing effort cross

referenced with categorical drivers to assess sociecological, climatic, and economic factors driving
marine reserves impacts on fishing behavior represents a novel approach. Findings mag relevant

to fisheries both in the Pacific Northwestern U.S. and globally.

Hultgren, K.M. «, Hurt, C.-, Anker, A.:
A NEXFGEN PHYLOGENY OF THE SNAPPING SHRIMP GENUS ALPHEUS INDICATES SPECIALIZEL
HOST RELATIONSHIPS EVOLVED MULTIPLE TIMES
1 - Seattle Uiversity, 2- Tennessee Tech,-Federal University Of Goias
Snapping shrimps in the genug\lpheushave been model organisms for studies of host
specialization, population genetics, and molecular evolution, yet few phylogenies exist of this large
and diverse group. Part of the difficulty is due to the presence of pseudogenes and other gene
duplication events, and the extremely large genomes {20 pg) of alpheid shrimps. Here we present
a phylogeny of 60 species of snapping shrimp from the genédpheus with the goal of resolving
deeper species group relationships and examining the evolution of specialized host relationships in
this genus. Utilizing specimens collected worldwide and spanning eight species groups, we present
a phylogeny using markers generatd with a nextgen sequencing approach called anchored hybrid
enrichment. Preliminary results suggest that at least three of the established species groups in the
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genusAlpheusare paraphyletic, and that specialized host behavior (symbioses with echiurans,
gobies, and corals) has evolved multiple times within this genus.
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BRIDGING LOCAL AND TRADITIONAL KNOWLEDGE WITH ECOLOGY: SEA OTTER IMPACTS ON
SUBSISTENCE COMMUNITIES IN SOUTHEAST ALASKA

1 - University Of Alaska Fairbanks,-2Jniversity Of Alaska Anchorage

Competition for resources between a growing sea otter population and humans in Southeast Alaska
has led to food security concerns in rural subsistenebased communities. The sea otter popation

has increased exponentially in Southeast Alaska since reintroduction of approximately 400 animals
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and well being, as these harvests maintain cusns and traditions, supplement local economies, and
provide healthy traditional foods. We conducted 48 interviews with tribal members in four

Southeast Alaskan communities to document how the expanding sea otter population is affecting
food security in theregion. Additionally, we conducted intertidal surveys of butter clam (Saxidomus
gigantea) abundance and size at sites that varied in both sea otter predation and human harvest to
document how these two predators influence clam communities. Interviews anthtertidal surveys
revealed decreases in shellfish availability, size, and number of harvest locations where sea otters
are present. Interview respondents suggested the following community management strategies in
response to increasing competition with sa otters: 1) coordinated sea otter hunting near villages to
keep sea otter populations at low levels and 2) relocating to new shellfish harvest locations away
from sea otters. Understanding the complex social and ecological dimensions that define this
human-sea otter conflict may help provide information that can be used to make sustainable and
ecosystembased management decisions.

d* AAT hSte#is, M- A8

HISTORICAL EXPLOITATION PREDICTS EFFECTS OF MPAS ON FISH SIZE DISTRIBUTIONS BUT
NOT DENSITY

Califarnia State University, Northridge

Despite evidence of the positive effects of Marine Protected Areas (MPAS), such as increases in fish
abundances and body sizes, there is often heterogeneity in biological outcomes among MPAs.
Because fishing can drastical impact fish populations, we hypothesized that MPAs placed in areas
with heavy fishing pressure prior to protection will have greater and faster changes in fish
populations following protection. Using a diver operated stereevideo camera system, we compad
sizes and density of fishes targeted by anglers within MPAs to nearby comparison areas (non
MPAs). The MPAs in this study were established in 2012, allowing us to evaluate initial effects of
protection. We used California Recreational Fisheries Surveyth to determine levels of fishing
pressure within each MPA prior to protection. We did not detect any relationship between
differences in densities (MPA non-MPA) and the amount of past fishing pressure. However,
differences in average sizes and size drfbutions of targeted fishes were predicted by past fishing
pressure. Depending on the biological metric used, the historical fishing pressure of an area can
impact the efficacy of MPAs, and should be considered when predicting and evaluating MPA
performance.

JacobsPalmer, E.+, Horwith, M. -, Ramon-Laca, A.:, Kunselman, E.s, Cribari, K. :, Kelly, R. P.:
ENVIRONMENTAL DNA ALLOWS DETECTION OF SRELE CHANGES IN COMMUNITY
COMPOSITION LINKED TO EELGRASS AND LOCAL CARBONATE CHEMISTRY

1 - University OWashington School Of Marine And Environmental Affairs,\®ashington State
Department Of Natural Resources; 8niversity Of California, San Diego
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Marine macrophytes show promise in mitigating the local ocean acidification of nearshore
environments. Herewe assess the temporal and spatial scale of the role that seagrass plays with
respect to carbonate weather and biological community structure. Specifically, we compare
chemical, physiological, and environmental DNA measures along transects extending witlaind
adjacent to Zostera marina beds in four locations within the Puget Sound estuary between May and
August of 2017. We find that time (month of sample collection) and broadcale geography

(sampling site) are associated with the most profound variationn community composition, but

that environmental DNA methods are sufficient to detect highly local changes linked to habitat and
carbonate chemistry as well.

Janot, K.Gx, Martone, P.T.:

CHEMICAL COMPOSITION OF CORALLINE CELL WALLS

1 - University Of Bttish Columbia, Canada,-2Jniversity Of British Columbia And Beaty Biodiversity
Centre, Canada

Genicula serve a similar function in all articulated corallines, allowing otherwise rigid thalli to
retain flexibility. Differences in genicular development andissue properties between articulated
clades, however, suggest that there is more than one way to achieve this function. Chemical
composition of the cell wall plays a role in both the decalcification process that is integral to
genicular development, andhe mechanical properties of the genicular tissue; we therefore
investigated whether the content and identity of polysaccharides in genicular tissue would differ
between articulated clades. We also analysed the chemical composition of intergenicular tissue
and closely related crustose species, to see whether phylogenetic relationships could predict cell
wall chemistry of calcified tissue across different coralline morphologies. Data presented here
suggests that developmental and mechanical differences an@derscored by differences in
genicular cell wall chemistry; conversely, chemical similarity between calcified tissues across both
articulated and crustose species suggests that little has changed in the cell wall of these tissues over
the course of evoluion.

d * A OOE Sthele; MBA# 8

SHORT AND LONGERM EFFECTS OF PREDATION RISK ON FITNESS IN A TEMPERATE REEF FISH
California State University, Northridge

Predators can impact prey fithess through their lethal (e.glensity-mediated) and sublethal
(e.g.trait-mediated) effects. Of the studies that have examined sublethal effects of predators on
reproduction in marine fishes, most have been conducted in laboratory settings, but very few have
tested these effects in nature. We evaluated how sustained riskesifrom predatory fishes may
influence reproductive output in the bluebanded gobyl.ythrypnus dalli We conducted a series of
subtidal field experiments at Santa Catalina Island, California using artificial reefs and exclusion
cages to manipulate the degre of predator presence (low, medium, and high) perceived by gobies.
Short-term experiments (1 week) showed that gobies in highisk environments laid 33% fewer
eggs than gobies in low or mediunrrisk environments. Similar effects persisted during longterm
experiments (1 month), suggesting that higkrisk environments have the potential to permanently
reduce fitness in bluebanded gobies. Our results imply that sublethal predator effects on
reproductive output may be substantial in nature. Furthermore, this stdy will help us understand
how practices affecting predator abundance (e.g@verharvesting or protecting) may alter
reproductive output and fitness of prey in the marine environment.

John F. Bruno v, Isabelle M. C6té:, Lauren T. Toth -
CLIMATE CHANGEQRAL LOSS, AND THE CURIOUS CASE OF THE PARROTFISH PARADIGM: WHY
$/ .04 -0!'3 )-02/6% 2%%& 2%3),) %. # %e
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1 - Department Of Biology, The University Of North Carolina, Chapel Hill, Nc, Usa 232389 2-

Earth To Ocean Research Group, Department Of Biologideh8es, Simon Fraser University, Burnaby,
Bc V5A 1S6, Canada; Bnited States Geological Survey, Bgtersburg Coastal And Marine Science
Center, 600 4th Street South, 8etersburg, Fl, 33701, U.S.A.

Scientists have advocated for locahterventions, such as Marine Protected Areas (MPAs) and
fisheries restrictions, as tools to mitigate local stressors to limit the effects of climate change on
reef-building corals and increase resilience. However, in a literature review, we find little epirical
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herbivorous fish (especially parrotfish) protection have had little effect on coral resilience. One key
explanation is that impacts of local stressors (e.gopllution and fishing) are often swamped by the
much greater effect of ocean warming on corals. Another is the sheer complexity (including
numerous context dependencies) of the five cascading links assumed by the managed resilience
hypothesis. If reefs canot be saved by local actions, it is time to face reef degradation head, by
directly addressing anthropogenic climate change: the root cause of global coral decline.

Kane, C.N+, Ely, T.., Watson, J., Aylesworth, L. >, Miner, M. ;, Gaddam, R:, Ramondi, P. -

ARE WE PROTECTING SITES WITH HIGH BIODIVERSITY? CHARACTERIZING THE INTERTIDAL
")/ $)6%23)49 ). [ 2% /.03 -12).% 2%3 %26 %38

1- Oregon State University, 20regon Dept. Of Fish And Wildlife; Bniversity Of California, Santa

Cruz

In 2012, Oregm designated five marine reserves aimed towards conservation of biodiversity and

selected through a community planning process. A key component of evaluating reserve success is
determining whether the community-led selection of marine reserves encompassegteas of high

intertidal biodiversity. In collaboration with ODFW and MARINe (MulttAgency Rocky Intertidal

Network), surveys were conducted at the three marine reserve sites with accessible rocky intertidal
EAAEOAO OOET ¢ -! 2) . Ad Onox@idgipidtAcOlé BeeAnd prdsént tieE&IA OOE O
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community composition within reserve sites to nonreserve sites, using data from MARINe lorg

term biodiversity surveys that span the entire OR coast. We also examine how well newly
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ecosystems.
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URCHIN BEHAVIOR CAN REGULATE LAISGELE COMMUNITY PATTERNS
1- Uc Davis, 2 National Park Service, 3University Of Auckland, 4Uc Santa Barbara
While empirical evidence indicates distinct kelp forest and urchin barren regimes on temperate
rocky reefs, the spatial scales of these community states vary greatly among ecosystems. For
example, barrens and forests span large (>100m) spatial scales in the Channel Islands of California,
but occur in distinct bands along the coast in New Zealand, with shallobarrens adjoining forests
at greater depths. These differences in community scales can arise from differences in the
characteristic scales of either environmental heterogeneity or species interactions. We quantify the
extent to which environmental variation versus scalespecific feedbacks in urchin grazing behavior
explain the different community scales by comparing the fit of dynamical models incorporating
each feature to field data. Differences in behavior best explained the differences in community
scdes, with models most consistent with data differing in the scale of grazing feedbacks among
regions. Specifically, our results suggest that in California, urchins actively graze across large scales
(>100m) when low kelp densities and high urchin densitiedead to insufficient subsidy of drift kelp.
By contrast, in New Zealand, our results suggest that urchins actively graze wherever kelp densities
are insufficient to physically deter urchins; these local (3I5m) feedbacks combine with depth
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gradients in wawe stress on kelp to produce banded community regimes along the coast. This shows
that when consumer behavior mediates the scale of strong species interactions, it may also govern
larger-scale community patterns.

d + A E 1, Baechlér, N.., Feifel, K.-, Childers, R.:

UNDERSTANDING AND ADVANCING NATURAL RESOURCE MANAGEMENT IN THE CONTEXT OF
CHANGING OCEAN CONDITIONS

1 - University Of Washington, 2Washington Department Of Natural Resources; \B/ashington
Department Of Fish And Wildlife
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a variety of immediate and future challenges to the local environment and economy. To support
sciencebased policies and management actions, this project started at the sousc¢he questions

and concerns of natural resource managers to determine how changing ocean conditions are
impacting resources and what is needed to understand to best respond. Informational interviews
were conducted with 27 State and Tribal resource managets give a voice to the concerns, needs,
and barriers across the state. Common themes were distilled from the interviews to create an

online survey that was distributed to a broad audience including NGOs, scientists, and end users,
totaling 90 survey resporses from over 45 entities. Respondents were most concerned about ocean
acidification (70%) and increasing water temperatures (67%) affecting the resources they manage,
but pressing concerns varied among surveyed groups. Three primary research priorities wee
identified: biological responses of species to changing ocean conditions (19.5%), current abundance
of shellfish and fish species (14.9%), and impact of larggcale oceanographic factors (e.g., ENSO) at
localized scales (11.5%). Barriers, data obstaclespatial scale preferences, and modeling needs
were also identified, and will be used to inform future science and monitoring efforts. Overall, these
results illuminate the need for increased coordination and collaboration within and among entities.

Kelly, R.P., Gallego, R., Jacobd?almer, E., Cribari, K.

USING ENVIRONMENTAL DNA TO GOOD EFFECT IN MARINE ECOLOGY

University Of Washington, School Of Marine And Environmental Affairs

Environmental DNA? in which genetic traces of multicellular organisms or whie single-celled
organisms are sampled from water, soil, or air appears increasingly useful for ecological analysis.

In general, eDNA methods break down into two categories: 1) more quantitative techniques to

detect the DNA of one or a few known specieand 2) more qualitative approaches to survey broad
cross-sections of biodiversity by sequencing millions of DNA strands at a time. These methods offer
some advantages over traditional ecological analysis, including increased sensitivity and a reduced
tradeoff between depth and breadth of sampling that is nearly always present in the life sciences. It

is now possible to survey thousands of species at a time, and to do so across vast geographies. eDNA
techniques are therefore especially relevant in the maria environment, which is of course large
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recent results to generate suggestions for making the most of environmental DNA sampling in the
(mostly nearshare) marine environment.

d + E Al+-hCarteB A.L.:, Fox, M.D-, Johnson, M.D:, Smith, J.E;

BENTHIC COMMUNITY RESPONSES TO TWO THERMAL ANOMALIES ON PALMYRA ATOLL,
CENTRAL PACIFIC BETWEEN 2062017

1 - Scripps Institution Of Oceanographyniversity Of California San Diego, La Jolla, Ca, Us&y@ods
Hole Oceanographic Institution, Woods Hole, Ma, UsaS@iithsonian Marine Station, Fort Pierce, Fl,
Usa

The prevalence of coral bleaching associated with heat stress has been increasingesfs around
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the world. Most studies on this topic have focused on documenting the response of corals to these
warming events and tracking mortality and/or recovery. However, given that corals exist within a
community of other benthic organisms that are dlcompeting with one another for space, a more
comprehensive view of community response (e.g., including turf, crustose coralline algae, and
macroalgae) is needed. Palmyra Atoll, part of the Northern Line Islands in the central Pacific, is an
ideal location to study global change in the absence of confounding local impacts such as fishing and
pollution. Using permanent photoquadrats taken approximately annually at 8 sites from 2009

2017, we quantify spatial and temporal changes in benthic community composin, focusing on

coral and algal species/genera and any other nenoral benthic taxa across both the 10m fore reef
and the 5m reef terrace. Overall, our results show that benthic communities were structured
differently among sites and between habitats; als, that at the time of disturbance there was a

relative increase in turf and fleshy algal cover but that as of 2017, corals and calcifying algae had
gradually reached predisturbance levels. Given that Palmyra and its surrounding coral reefs
experienced mas bleaching associated with the 2015 global coral bleaching event, there is a unique
opportunity to study patterns of recovery and mortality as well as to observe the natural stages of
ecological succession after a disturbance.

d+ EIl 1 A AMofyan(S&* laargier, J.L.

BEHAVIOR OF LARVAL FISH MEDIATES CR&H3_F TRANSPORT IN A PERSISTENT UPWELLING
REGION

Bodega Marine Laboratory

Larval transport and mortality are broadly recognized as important determinants of spatial and
temporal variability in recrui tment of marine fish species. Conservation actions, such as the
establishment of marine protected areas, have relied heavily of estimates of larval dispersal
distances. However, we understand little about the biophysical mechanisms that underlie observed
patterns of larval fish dispersal in the coastal ocean. Larval swimming and depth preferences have
been shown to be important for the dispersal patterns of other marine taxa. To explore whether
similar behaviors might play a role in the dispersal of larvafish, a series of nighttime crossshelf
cruises were conducted between 2018 and 2019 near and away from a perennial upwelling center
along the central coast of California. Cruises mapped larval fish distributions horizontally and
vertically through the water column revealing distinct depth preferences by fish larvae avoiding the
advective surface layer, and crosshelf patterns with the vast majority of larvae of most species
found within 4 km of shore. These results suggest that fish larvae are not simgdassive drifters,
rather they are able to mediate dispersal trajectories through active behaviors with consequences
for dispersal distances, recruitment variability, and connectivity among marine protected areas.

Kimbro, D L. :, White, J. W.», Grosholz, E.D.:
THE DYNAMICS OF OPEN POPULATIONS: INTEGRATION GBPAQWR, BOTTOMIP, AND
SUPPLYSIDE INFLUENCES ON AN INTERTIDAL OYSTER
1 - Northeastern University, 2 Oregon State University, 3University Of California Davis
Most communities are structured notby a single process but by some combination of tegown,
bottom-up, and supplyside (i.e., juvenile recruitment) factors. However, establishing how multiple
processes interact remains a fundamental challenge. For example, the demography of estuarine
speckes can vary along the environmental gradients typical of these habitats, but the relative
importance of those gradients is generally unknown. We took a novel approach to this question by
coupling long-term field observations of the Olympia oyster (Ostreaurida) in a central California
estuary with a statespace Integral Projection Model. This approach revealed that the most
parsimonious description of oyster population dynamics involved spatial variation in growth and
adult mortality ? but not juvenile mortality ? as well as spatiotemporal variation in recruitment.
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These patterns match the available shosterm estimates of each of those processes from field

studies, and reveal a synthetic view of oyster population dynamics. Larval recruitment has an
interannual OAT 11 AT A AOOOE DPAOOAOT h AT A ABOET C CiITA C
inner bay where water residence time is highest. Adult oyster mortality is also highest in the inner

bay, where several invasive predators are abundant and lowest in theid-bay, where oyster

growth is greatest (due to bottomup factors), likely leading to a size refuge from native predators.

Our research approach represents an important advance in disentangling the contributions of

spatio-temporal variation in top-down, bottom-up and supply-side forc

Larson, Shawn:, Amy Olsen, Chris Vandamme, Jeff Christiansen

ROCKFISH SURVEYS IN THE STRAIT OF JUAN DE FUCA AND PUGET SOtD72005

Seattle Aquarium

Since the early 1980s, biologists from the Seattle Aquarium have been infiaally monitoring

bottom fish on rocky reefs in Neah Bay, Washington. These observations have produced an intimate
knowledge of these reefs, and an informal record of abundance and distribution. Based on
increasing concern over the long term stability of btiom fish populations in this area by both state
and federal agencies, the aquarium formalized monitoring in 2005 with diver based video surveys

to quantify bottom fish (rockfish and lingcod) diversity and abundance over time. Four transects
were conductedeach year in August from 20082015 at four permanently marked sites with a fifth

site added in 2010. Surveys were all 100 m long and were surveyed in both the forward and reverse
direction to gather information about fish disturbance or attraction to dive's and gear. Species were
qualified and quantified by biologists counting fish off of the archived video on large screen

monitors. Over fourteen years there was an increase in diversity and species richness of all species
in Neah Bay. There was an increase diversity of adult rockfish over time with stable abundance.
AEAOA xAOA Ox1 OECI EEZEAAT O Ui Ol c¢c T &£ OEA UAAO | 9
events that occurred in 2013 and 2016. We also report changes in fish assemblages in 9 sites
surveyed in Puget Sound proper starting in 2009. This study may elucidate trends in rockfish
diversity and abundance to advise management plans for rockfish conservation.

Ledbetter, J.F:, Gaeckle, J., Ferrier, L., Christiaen, B.
GREEN ALGAE AND SEAGRASS DYIRSEMDVER 10 YEARS AT A SITE IN PUGET SOUND, WA
Washington State Department Of Natural Resources
In Puget Sound, foliose green algae (eldlvaspp.; hereafter, ulvoids) often grow within and
adjacent to eelgrass {ostera maring beds, which provide criticd nursery habitat for species such
as juvenile salmon and Dungeness crabs. However, anthropogenic nutrient loading can alter
primary producer community composition favoring fastgrowing ulvoids over other species. During
periods of high biomass productivil, ulvoids can outcompete eelgrass for light and space and lower
available oxygen during respiration. We utilized a longerm seagrass monitoring dataset to explore
seasonal and annual patterns in ulvoid and seagrass abundance (includidgmarinaand the non-
native, Zostera japonicy. We analyzed 1,008 quadrat photos for percent cover of ulvoids and
seagrass collected at two tidal heights (+1m and Om MLLW) each season for 10 years (2204.38).
We observed a decline irZ. marinacover and an increase irZ. pponicacover at +1m MLLW, while
at Om MLLW,Z. marinaremained stable in the absence df. japonica Results suggest. japonica
may opportunistically colonize shallow disturbed patches oZ. marina Additionally, we found
seasonal patterns inpercent cover of both ulvoids and eelgrass, which were highest each summer
and early fall during periods of warm water temperatures and high light availability. Although these
conditions are optimal for photosynthesizing organisms, excessive blooms of ubds can impact
essential eelgrass habitat and may contribute to declines in economicallgnd culturally-valuable
species.
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Littoral Ecological & Environmental &rvices

Studies evaluating species composition, density, biomass, and other factors for sedentary
megafaunal and macrofaunal assemblages were conducted in 1974 at 5 depths between 14 and 55
m on the Hueneme Shelf in southern California. A recent comparisohthese features shows that

the two assemblages are fundamentally different. Only 4 of >520 macrofaunal taxa were observed
Aii1C epum | ACAEABT Al OAQGA )$B6A8 4EA 1 AOOAO AOA
infaunal studies. Although mean nurbers of macrofaunal organisms were ?80 times higher than for
sedentary megafaunal organisms, estimates for mean biomass and secondary production indicate
that the megafauna contribute >4 times more energy to higher trophic levels. Megafauna live nearly
8 times longer than macrofauna, on average. Megafaunal dominants, which include many important
ecosystem engineers, are likely far more stable than macrofauna. The comparisons indicate that
studies limited to macrofauna severely undervalue total infaunal resarces and demonstrate our

lack of knowledge regarding major attributes that should be used to describe infaunal assemblages.
They also suggest that megafaunal studies likely provide greater insight into ecosystem dynamics,
have more power to assess respomsto environmental degradation, and to predict recovery
trajectories. Now, a 2012 USGS habitat mapping report for the area suggests that the rich

i ACAEABT Al AOOAI Al ACAO A1 AOI Al OAA ET pwxt [ AU E
died, maybe as aansequence of hypoxia resulting from massive algal blooms? Stay tuned!

d, AT Uh Ca&ugd, @, Piscetta, M.:, Helbig, A.:, Gates, R.D:

REPRODUCTIVE PLASTICITY AND PARENTAL EFFECTS IN A HAWAIIANBBEDING CORAL
UNDER OCEAN WARMING

1 - Hawaii Institute Of Marine Biology, 2Rosenstiel School Of Marine And Atmospheric Scienee, 3
Hawaii Pacific University

The rate of ocean warming is a critical threat to modern coral reef ecosystems, disrupting the coral
algal symbiosis and physiological functin of reetbuilding corals. Successful sexual reproduction

and recruitment are essential for recovery and maintenance of genetic variation in coral
populations. Reproductive plasticity and parental effects in response to elevated sea surface
temperatures, however, remain understudied in corals. Recent bleaching events in Hawalii elicited
high variation in bleaching susceptibility inMontipora capitata, a dominant reefbuilding coral and
hermaphroditic broadcast spawner.M. capitatacolonies in Kaneohe Bay, &u were selected based
on their bleaching response in 2015 (bleached and recovered vsonbleached) to examine parental
effects associated with bleaching history and manipulative thermal conditioning. Colonies were

split and conditioned for five months urder control and high temperature treatments

representative of historical conditions in K?ne?ohe Bay (average \aerage +2°C, n = 10 treatment
1). Conditioning encompassed spermatogenesis, vertical transmission of zooxanthellae, -apgrm
bundle formation, and spawning events to generate reaction norms for spawning dynamics and
gamete traits. Offspring were reared under reciprocal temperature treatments to test parental
effects on survivorship and settlement. This study aims to identify potential intergenational

plasticity that may contribute to reef resilience against chronic stress driven by anthropogenic
climate change.

Liggan, L.M:, Martone, P.T.
STAYING AFLOAT: BIOMECHANICAL LIMITATIONS OF BUOYANCY AND THE RISK OF SINKING IN
THE BULL KELPNEREOCY 33 LUETKEANA
University Of British Columbia
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The subtidal kelpNereocystis luetkeanéhereafter Nereocysti$ maintains an upright stature by
producing a single gadilled float (pneumatocyst), which provides buoyancy for the flexible
sporophyte, enabling ndividuals to compete for light.Nereocystisporophytes are large and denser
than seawater, posing potential problems as the dense tissue becomes heavier with increasing size.
Heavy thalli can weigh up to 20 kg in air, creating a substantial negative ferthat acts against the
buoyant pneumatocyst, potentially causing thalli to sink. We measured net buoyancy, thallus
weight, and pneumatocyst buoyant force to investigate how buoyancy increases to support the
weight of growing sporophytes. We then estimatedhe buoyant safety factor of various sizes of
pneumatocysts to investigate how buoyancy is regulated throughout sporophyte development.
Contrary to expectations, total buoyant force is steadily outpaced by the weight of growing
sporophytes, so the risk othe sinking increases with age. Adult sporophytes are estimated to sink
when pneumatocyst volume reaches 1.3 L, which is close to maximum observed sizes in the field,
suggesting that buoyancy may ultimately limit how largeNereocystissporophytes can grow

Loeher, Malina M., Moore, James D., Marshman, Blythe C.

MANAGEMENT OF POLYDORID WORMS IN CAPTIVE ABALONE (HALIOTIS SPP.) POPULATIONS
Cdfw Shellfish Health Laboratory, Uc Davis Bodega Marine Laboratory, Bodega Bay, CA 94923
Seven abalone species are eaglically and economically important to the North American Pacific
coast, and are negatively impacted by a variety of shddbring pests, notably polydorid worms.
Polydorids present a threat to both animal health and aesthetic quality in molluscan aquacuit)

but are a difficult pest to eradicate without damaging the abalone host. Developing an effective and
efficient method to manage polydorid pests could massively benefit captive populations in research
and farm settings. We applied a series of beeswaxatmgs to the external shell of 25 red abalone
(Haliotis rufescenywith intention of complete polydorid elimination. Eradication of polydorid

worms in the smaller abalone size class (comprised of 10 individuals), occurred in just nine weeks,
but the larger size class (comprised of 15 individuals), required a lengthier, more intensive process.
Polydorid worms exhibited highly variable emergence behavior, complicating monitoring and
counts. This waxing method appears to be an efficacious management solutfon polydorid worms
and epibionts in aquaculture of calcifying molluscs, with possibility of complete eradication
dependent on rigor of application and monitoring.

Lonhart, S.1. », Jeppesen, R:, BeasLuna, R.s, Crooks, J.A:, Lorda, J.s

RECENTRANGE CHANGES AND OUR CHANGING PERCEPTIONS

1- NOAA Monterey Bay National Marine Sanctuary, Rlkhorn Slough National Estuarine Research

Reserve, 3Facultad De Ciencias Marinas, Universidad Autbnoma De Baja Californidjjdana River

National Estuaine Research Reserve; Bacultad De Ciencias, Universidad Autbnoma De Baja

California

The eastern Pacific Ocean along North America experienced two overlapping warm water
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programs detected anomalous range occurrences of 28 coastal marine species, including range

expansions and extensions, reappearances near range endpoints, shifts into new habitats, and one

potential contraction. Species shifting northward werefrom warm-temperate and subtropical

ecosystems to the south. These observations by research scientists were serendipitous, and in some

cases, were reported by the public (e.g., news reports, postings on iNaturalist). Here we report on

28 species that respnded to the warm water anomalies of 20132016 along the eastern Pacific

Ocean between central California and the Baja California Peninsula: 6 expansions, 2 extensions, 10

reappearances, 7 increases, 2 shifts into new habitats, and 1 apparent contractidhese shifts

included algae, invertebrates and fishes. Increased warm waters, sustained for an unprecedented 3

years, facilitated the northward expansion of multiple species from several taxonomic groups. Such
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range shifts and numeric responses near rangemits have been predicted under various climate
change scenarios and are likely to increase in the future.

d, Of I E OfKla®s@eya, K., Sawyer, T-, Finger, J.-, Kroeker, K.J.:

UNDERSTANDING EELGRASS RESPONSES TO SHELLFISH AQUACULTURE ANDNIEVELOP
DRONE MONITORING METHODS

1 - University Of California Santa Cruz,-Z’he Nature Conservancy,-3Hog Island Oyster Company
Eelgrass beds around the world have diminished in size or have been lost altogether due to the
direct and indirect impacts, requring restoration and management to conserve these important
habitats. In California, while shellfish aquaculture within estuaries presents a large economic
opportunity for coastal communities, the risks of disturbing eelgrass ecosystems have guided
resource managers to be conservative in developing this industry. However there is anecdotal
evidence that eelgrass may respond positively to aquaculture gear in some instances, keaying
been observed expanding into aquaculture leases following the installath of aquaculture gear. We
surveyed eelgrass beds in Tomales Bay, CA following a Befétiter-Control-Impact (BACI) design

to experimentally test the impacts of oyster aquaculture on adjacent eelgrass communities and the
local environment. We collaboratedwith Hog Island Oyster Company to ensure that the installation
and maintenance of the aquaculture gear reflect standard industry practices. Initial results suggest
that both the aerial extent and shoot density increase following the installation of rackupporting
bags of oysters in adjacent mudflats. Additionally, we performed both diver and drone surveys to
compare the efficiency and efficacy of using drones in monitoring the impacts of aguaculture to
eelgrass beds.
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d - AONOA OARark, S.K.gAtague, D.E., Waltz, G.T., Needles, L.A., Ruttenberg, B.I.
POPULATION TRENDS AND ABUNDANCE OF PISMO CLAMS, TIVELA STULTORUM, IN CALIFORNIA
California Polytechnic State University

Pismo clams Tivela stultorum), an iconic fishery species in California, once supped a thriving
commercial and recreational fishery. Overharvest led to the closure of the commercial fishery in
1947, while recreational harvest is still permitted today. However, Pismo clam populations have
continued to decline throughout the state of @lifornia despite numerous management actions by
the state. We designed a study to examine the relationship between Pismo clam abundance and a
variety of abiotic and biotic factors. This study will improve our understanding of this
socioeconomically important species and potentially improve Pismo clam management within
California.

We quantified Pismo clam presence and abundance along their entire range in California from
Monterey, CA to the US/exico border. Additionally, we evaluated biotic and abiotic fdors, such as
predator presence, human population density, beach slope, sediment grain size, and wave intensity,
to determine potential drivers of clam presence and abundance.

Our results suggest that predators and human population density are not strongtorrelated with
Pismo clam presence and abundance. Abiotic factors were generally more strongly correlated with
Pismo clam presence. It is likely that several of these factors interact to drive clam abundance.
Future work will examine these bioticanthropogenic-habitat interactions to help us better
understand the ecology and potential recovery of Pismo clams in California.

Marshall, D.J.+, Barneche, D.:, Warner, R.R.s, Gaines, S;, Bode, M.
ARE WE UNDERESTIMATING THE BENEFITS OF MARRETECTED AREAS FOR THE
REPLENISHMENT OF FISHED POPULATIONS?
1 - Monash University, 2Sydney University, 3Ucsb, 4 Qut
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Marine Protected Areas (MPAS) are an important tool for managing marine ecosystems. MPAs are
predicted to replenish exploited popuhtions via the export of young, but the models that make
these predictions rely on assumptions that have recently been demonstrated to be false for most
species of fish. A recent metanalysis showed that fish reproductive output scales
hyperallometrically with fish mass, such that larger fish produce more offspring per unit body mass
than smaller fish. Fish size often increases inside MPAs; hyperallometric reproduction means that
such increases will confer disproportionate increases in fish reproductive dput. We explore the
consequences of size increases and hyperallometric reproduction for a range of species for
population replenishment and the productivity of exploited species. We show that the reproductive
contribution of fish inside MPAs has been systmatically underestimated and fisheries yields can be
greatly enhanced by the establishment of reservoirs of larger, highly fecund fish.

Martinelli, J.C. », Sanderson, B.L., Padilla-Gamifo, J.L.
CONSERVATION PALEOBIOLOGY AS A TOOL TO SUPRIRPIA OYSTER RESTORATION

1 - School Of Aquatic And Fishery Sciences, And Joint Institute For The Study Of The Atmosphere And

Ocean, University Of Washington; Rliorthwest Fisheries Science Center, NOAASGhool Of Aquatic
And Fishery Sciences, Unigsiéy Of Washington

Historical baselines are fundamental to inform restoration efforts, and to interpret longerm
changes in marine ecosystems. However, the validity and reliability of historical baselines can be
compromised if the ecosystem has already lem degraded and/or modified by anthropogenic
activities. In Washington state, restoration of native oysters is limited by shifting baselines and the
lack of information of Olympia oyster populations before they collapsed in the late 1800s due to
over-exploitation. Conservation Paleobiology is an emerging multidisciplinary field that aims to use
recent fossil and archeological records to develop historical baselines and support conservation and
restoration strategies. For this study, | will compile informaton from historical assemblages to
increase our understanding on what healthy oyster beds looked like in the past. Preserved oyster
beds can help us learn about species diversity, biotic interactions, and habitat provision to other
organisms. Important metrics for oyster restoration such as oyster density per area and size
frequency distributions can also be quantified from preserved oyster beds. At the individual level,
oyster shells function as archives of proxies such as water temperature, salinity and @itithe time
organisms were alive and depositing their shells. These proxies can be quantified through stable
isotopes and radiocarbon dating. Increased collaboration between paleobiologists, ecologists and
restoration managers and practitioners will helpimprove conservation and restoration efforts for
Olympia oysters.

d- A#1 OQBdurdeas p.B.
ECOLOGICAL CONSEQUENCES OF SEA STAR WASTING DISEASENSONPTIVE EFFECTS
FROM PISASTER OCHRACEUS.
1. Telonicher Marine Laboratory, Humboldt State UniveysiTrinidad, California 2. Department Of
Biological Sciences, Humboldt State University, Arcata, California
Since the onset of Sea Star Wasting Disease (SSWD), variation in disealsted mortality and
bi DOI AOET T OAAT OAOU Al Taé causedAn abufdaark dgralliéndof thd O O E
predatory sea starPisaster ochraceussuggesting sitespecific community-level consequences. To
date, research on SSWD communiigvel impacts has focused on consumptive effects (CEs).
However, Pisasteralso have nonconsumptive effects (NCEs) by modifying prey behavior, which can
have cascading effects on other community members. Here, we combined laboratory and field
experiments to examinePisasterNCESs ornlegula funebralisgrazing, and cascading effects on
macroalgae. Cageexclusion experiments across thdisasterabundance gradient indicated that
Tegulagrazing intensity decreased with increasingPisasterdensity. Further, experimentalPisaster
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additions caused large reductions infegulagrazing in areas with low ackground Pisasterdensity.
Consistent with our field results, a laboratory experiment examining egulagrazing and avoidance
behavior under field-relevant Pisastercue levels indicated decreases in grazing, and increases in
avoidance behavior, with increaing cue density. Our results indicate thaPisasterNCEs onTegula
are density-dependent, andPisasterdensity reductions reduce positive indirect effects on
macroalgae, potentially affecting community structure. A®isasterabundance begins to recover at
some sites, our results highlight the importance of considering neoonsumptive pathways when
assessing the communitylevel impact of SSWD.

McHugh, T.A:, Abbott, D., Freiwald, J.
PHASE SHIFT FROM KELP FOREST TO URCHIN BARREN, AND THE SUBSEQUENT ECOSYSTEM
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the rapid transition from bull kelp forest to urchin barren along this coastline. Since 2014, this

region has experienced a steady increase in purple urchifs{rongylocentrotus purpuratu$

densities, and a massive decline in bull kelgNereocystis luetkeaa), understory algae and red

abalone Haliotis rufescengdensities. The widely reported sea star wasting disease caused sea star
densities to plummet in 2013, and by 2014 predatory sunflower starsfycnopodia helianthoidgs

were ecologicallyextinct from the system. Shortly thereafter, purple urchin densities exploded. At
RCCA longerm sites in Sonoma and Mendocino Counties, urchin densities increased from an
average of 0.17/min the years prior to 2014 to an average of 18.38/min 2018. Sulsequent to the
emergence of the urchin barrens, red abalone populations collapsed. By 2017, abalone densities at
RCCA sites in Mendocino County had declined to about 60%, and in Sonoma County to about 25% of
the densities found prior to the loss of the kegd forest. This decline led to the closure of the

recreational red abalone fishery in 2017. In 2018, abalone densities have continued to decline

further to about 30% of the pre-2014 densities in Mendocino County and to about 5% in Sonoma
County. Overall, ou 2018 surveys show that these reefs remain urchin barren, as we have yet to
observe the return of the kelp forest.

Mehta, R.S., Higgins, B.A.
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University Of California, Santa Cruz

California morays, Gymnothorax mordaxare predominately nocturnal and relatively sedentary

predators. More recently these eels have been studied for their habitat preference and functional

role in the southern California kelp forest ecosystem. Here, we specifically invagated the moray

AAT DI DOl AGETT ET "EC &EOEAOI AT 80 #1 OA j"&#Qqh A
Center Marine Life Reserve (CMLR) at Santa Catalina Island, California. BFC contains rock walls,
boulders and rock rubble which provide the ypes of crevices morays tend to occupy. We trapped

morays over a three year period in BFC to investigate the demographics, diet, and overall body

condition and compared them to our recent findings outside of the CMLR. Morays in the reserve and
those outside of the reserve showed a similar distribution in body size. However, in the reserve we

found fewer morays with stomach contents compared to outside of the reserve. Lastly, body

condition varied between morays in the two populations. We also discovered thandividual

morays in BFC exhibited a darkening and thickening of their skin that affected their ability to

straighten their bodies. This skin condition has not been found in any individuals outside of BFC.
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Miller, L.P. +, Ponce De Leon Cerqueda, M:, Qunningham, L.S.:, Thomasdotter, A.O. :, Gong,

K.M.:, Patel, N.-, Denny, M.W.s

ESTABLISHMENT OF INTERNAL BODY TEMPERATURE GRADIENTS IN MYTILUS CALIFORNIANUS
DURING EMERSION

1 - San Diego State University, San Jose State UniversitgaR Jose State ihersity, 3- Hopkins

Marine Station, Stanford University

The California sea musseMytilus californianus lives in dense aggregations in the mithtertidal

zone along the west coast of North America. Dense packing of mussels in these beds creates shading
AiT1c¢c TAECEAT OOh xEEAE AAT 1 AET OAET ATT1AO ATTA
during hot low tides. Mussels in the top layer of a bed may be only partly exposed to sun due to
shading by neighbors, leaving only the posterior end of thehell in direct sunlight. This should lead

to differential warming rates along the anterior-posterior axis, potentially keeping anterior

portions of the tissues cooler than the surexposed posterior. We present laboratory and field
measurements of gradientswithin individual mussels where only a portion of the posterior end of

the shell is exposed to direct heating. Using thermocouple sensor transects and infrared imaging,

we find that anterior tissue temperatures can be & °C cooler than posterior tissuegmperatures.

These gradients were comparable in live mussels, previousfyozen mussels with internal tissues

intact, and water-filled shells, indicating that the effect of internal mixing by the live mussel may be
minimal during emersion, when other physological processes are typically reduced to save energy.
The temperature gradient has the potential to limit thermal stress in some portions of the mussel

even as solar heating brings the swexposed portion of the mussel shell up to stressful

temperatures. This possibility brings into question previous physiological work that has not taken

this gradient into account.

d- EI 1 AQSteele,&2 8
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1 - Csu Monterey Bay, 2Csu Channel lahds

The persistence of plastics and other marine debris in coastal and marine ecosystems has become
an issue of global concern. In the Santa Barbara Channel off the coast of Southern California, marine
debris accumulates on mainland and offshore island estlines from multiple sources such as
commercial fisheries, storm water discharge, beachgoers, and vessels. The proximity of the Channel
Islands to the nearby highly populated mainland coast coupled with unique oceanographic

conditions lead to variable types and abundances of marine debris on the Channel Islands. Here, we
present results on the first study to quantify and compare the types and amounts of marine debris

on Channel Island shorelines. To document the extent of marine debris in this region walected
seasonal data from fall 2016 to fall 2018 on the types and density of shoreline marine debris from
seven beaches on Santa Rosa and Santa Cruz Islands. Debris from all surveyed beaches was
cataloged and weighed to compare seasonal variation in abdance and composition. The majority

of island debris was made of plastic, lost fishing gear also comprised a significant proportion of
shoreline debris. Santa Rosa Island beaches had the highest densities of marine debris. In addition
to documenting marinedebris trends, we developed best practices for removing marine debris

from ecologically and culturally sensitive island beaches where logistics are challenging.
Understanding marine debris trends and accumulation rates will ultimately improve the efficacgf
mitigation and marine debris removal efforts in this region.

d- 11T OAhFongy,&. 8

ANTHROPOGENIC DISTURBANCES ENHANCE NUTHRDEWEN ACIDIFICATION

University of California, Los Angeles

Estuaries are highly productive and diverse ecosystems thate important for humans as well as
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birds, fish and numerous other marine species. Estuaries can be greatly affected by anthropogenic
disturbances, but the subsequent effects of these disturbances remain under studied. Many
anthropogenic stressors contribue to dramatic changes in the ecological structure of these
environments, especially enhanced supplies of nutrients that cause algal blooms and altered
hydrology that can result in variation in oceanic flushing. We conducted a mesocosm experiment
modeling an estuary subject to nutrientstimulated algal blooms where we manipulated flushing
regimes. Regimes were either daily flushing or never flushed representing a closed estuary.
Mesocosms were filled with natural sediment, water collected from a local estng and enough
macroalgae to simulate an algal bloom. After 3 weeks, the algae started to decompose in all
mesocosms. However, flushing reduced acidification as pH decreased 3% in the flushed mesocosm
and 8% in the unflushed mesocosms. Thus, the rate at weh an estuary is flushed by oceanic water
is an important factor to consider for nutrient-driven acidification. With the projection of acidity to
increase 100 to 150% over preindustrial levels in the next 75 years, anthropogenic factors such as
increasednutrient supplies and altered hydrology will only add to these predictions.

d-1 001 1 h~, GafhettyAKevin -

FOOD WEB TOPOLOGY OF SOUTHERN CALIFORNIA KELP FORESTS

1 - University Of California, Santa Barbara,-2JS Geological Survey

Published kelp forest food webs are poorly resolved for small mobile invertebrates that are prey for
many predators. Kelp forest ecosystem stability and functional redundancy measured from these
webs might depend on the level of aggregation in the network. Our objective was provide a high
resolution topological kelp forest food web suitable for network analysis. We defined the study
system as rocky reef that supports giant kelpNlacrocystis pyrifera in the Santa Barbara Channel.
We constrained the food web to species regarly using the water column and benthic zones within
kelp forests. The node list was assembled using information from primary literature, monitoring
group species lists and surveys, technical reports, direct sampling, expert opinion, crowd sourced
observations, and inference. Very rare species were only included if species were cryptic and/or
unlikely to be detected by monitoring method, or high trophic level and transient, so naturally
would be rare in the system. Diet links were assigned based on direabservation, literature, and,
where data were sparse, logical inference. Increasing taxonomic resolution more than doubled the
number of nodes in the web (relative to previously published webs) and dramatically increased the
number of links. This greatlyincreased link density, richness, and connectance. Functional
redundancy declined and nestedness increased among middle trophic levels. Maximum trophic
level increased via improved resolution of midtrophic levels, with the highest levels occupied by
sharks, birds, and pinnipeds.

d- 1T UAT -hSomeBo%®BN., Denny, M.W.
HEATING RATE AFFECTS THERMAL TOLERANCE IN INTERTIDAL MUSSELS
Hopkins Marine Station Of Stanford University
During tidal cycles, intertidal animals undergo large body temperature changes agpmosure
alternates between water and air. The California musséliytilus californianus(the dominant
competitor for space on many shores) is a model for exploring how sessile animals cope
physiologically with extreme thermal stresses. Thus, mussels provideportant predictive
information about how climate change will affect many intertidal animals. Cardiac thermal
tolerance, measured as Arrhenius break temperature (ABT, temperature when heart rate declines)
or flat-line temperature (FLT, temperature whenth EAAOO OOI pO6gh NOAT OE £EA
survivability. However, it is unknown whether heating rate (which varies widely in the field)
independently affects ABT or FLT, and if mussels acclimatized to different intertidal heights
respond similarly. M. californianusfrom low and high zones (0.56 vertical m apart) underwent
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thermal tolerance tests in air at heating rates from 2.4 to 8.6 °C/h (spanning field measured rates),

while their heart rates were measured via infrared sensor. Highand low-zone mussels hagimilar

ABT up to heating rates of ~5 °C/h; thereafter highd T T A | OOOAIT 08 ' "4 ET AOAAO
whilelow-UT T A | OOOAT 66 ' "4 OAI AET AA O1 AEAT CAA8 &, 4 >
Overall, heating rate affects cardiac thermal tolerance inigh- but not low-zone mussels. Therefore,

heating rate needs to be accounted for when comparing mussels from differing intertidal zones, and

more importantly when predicting the ecological consequences of climate change.
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Humboldt State University

On the west coast, a recent outbreak of sea star wasting disease (SSWD) has led to local decreases in
the abundance ofa major predator, the ochre sea staPisaster ochraceusTo better understand the
ecological consequences d?isasterdeclines through nonconsumptive effects (NCES) on prey, we
asked whetherPisasterand other predators, namely crabs and octopuses, coutdgulate the

grazing and growth of an abundant herbivorous snail{egula funebralig on California rocky shores

. In laboratory experiments,Tegulaexposed toPisasterrisk cues increased their avoidance

behavior, decreased grazing, and grew less, relatite control cues. In contrast,Tegulaexposed to
cues from either crabs or octopus exhibited little to no avoidance behavior, and grazed and grew to
the same extent as control snails. In treatments where predator chemical cues were combined,
Tegulaexhibited avoidance behavior only wherPisastercues were present. In support of our lab
results, field surveys revealed strong correlations betweeif egulavertical distribution (a result of
anti-predator behavior) and Pisasterabundance, but not with the abundane of crabs, octopus, or
other sea stars. Together, our results provide evidence th&isasterpresence matters more than a
diverse predator assemblage for initiating NCEs omegulagrazing, growth, and vertical

distribution. Thus, areas heavily impacted by SSWD could see shiftsTiagulavertical distribution

and an increase in herbivorous grazing due to decreases in abundance of this potential keystone
intimidator.

d. A OASteddpBlA.

THE EFFECTS OF MARINE PROTECTED AREAS ON FISH FORAGING BEHAVIOR

California State University, Northridge

Marine protected areas (MPASs) are used to allow organisms and habitats to recover from
anthropogenic impacts such as overfishing, which has sigicantly diminished populations of many
exploited marine species. MPAs typically have higher biomass of harvested species within them
than is found outside of them, which may result in resource limitation and intraspecific competition
for resources amongthem. | evaluated whether a species known to have higher biomass in MPAs,
California sheephead (Semicossyphus pulcher), is prey limited within them. | (1) conducted
foraging observations, to test whether foraging behavior of sheephead differed inside vers

outside of MPAs; (2) verified that biomass of sheephead was higher in the MPAs studied than in
nearby areas open to fishing; and (3) tested the prediction that prey density would be lower in
MPAs than outside them. | studied six MPAs in southern Califoa. Underwater visual transects by
scuba divers provided data on fish biomass and prey density. Foraging observations by divers
quantified fish foraging behavior (foraging rate and time spent searching). Biomass of California
sheephead was higher within NPAs than outside and biomass was higher in older MPAs than
younger ones. Prey densities differed inside veutside MPAs and seemed correlate with sheephead
biomass. Sheephead exhibited different foraging behavior inside versus outside MPAs, with longer
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searching periods for food and a higher foraging rate within MPAs. These data suggest that
California sheephead might be resource limited within MPAs, implying that as populations

d. Ch-, Middl,&.

HYPOXIA DOMINATES THE EFFECT OF OCEAN ACIDIFICATIGRANNG INTERACTIONS
WITHIN GIANT KELP FORESTS

Hopkins Marine Station Of Stanford University

Climate change is impacting marine ecosystems worldwide through a suite of associated stressors.
However, our current understanding of the effects of climate chaye are confined to single species,
single stressor studies. To gain a broader understanding of its impacts at the community level, it is
critical to examine interactions between species under multiple stressors. To address this, we
examined the effects obcean acidification and hypoxia within giant kelp forest grazing
communities of the California Current, systems that naturally experience low pH and oxygen due to
upwelling. We measured grazing impacts on cultured juvenile giant kelp, an important foundati
species, across four species of invertebrate grazers under the two stressors in lab experiments.
Species differed in their grazing impacts, but overall, hypoxia negatively impacted grazing more
than acidification across all four species, suggesting thaypoxia can drive changes in feeding
behavior even over short timeframes. To extrapolate to population level impacts on juvenile kelp,
we integrated field and literature data with results from the lab experiments and found that an
often overlooked grazingspecies, the brown turban snail Chlorostoma brunne emerges as a
dominant grazer due to its high natural densities and high grazing impact even under predicted
future scenarios. This study provides key insights into the impacts of multiple stressors @everal
species interactions within kelp grazing communities, helping us predict changes in juvenile kelp
populations in the future.

d. ChGayl@&d, B.P

HOW MIGHT FEAR INFLUENCE THE STRENGTH OF TROPHIC CASCADES?

Bodega Marine Laboratory Department OWBlution And Ecology University Of California, Davis
Trophic cascades and the indirect effects that underlie them play a large part in structuring
communities. Though removal of prey by predators is a large component of trophic cascades,
studies also demorstrate that fear-induced behaviors in prey can benefit a basal resource as much
as predation by a top consumer. Such benefits of fear arise from reductions in foraging by prey as
they flee or hide from predators. At the same time, while fear clearly contutes to how trophic
cascades operate, the net effect of fear remains unknown. The ambiguity arises because fear can
have dual effects. First, fear can strengthen a trophic cascade by reducing prey foraging and thus
rates of consumption of a basal resourgeas noted above. Second, fear can encourage grgdatory
responses that increase the survival of prey, elevating their aggregate ability to deplete the basal
resource. Here, we measured the net effect of fear within a tfiophic food chain with Tegula
funebralis, the black turban snail, as the prey species and the green algéasp., as the basal
resource. Our predators consisted of either the ochre seastd®isaster ochraceusor the red rock
crab, Cancer productusSince these two predators have dérent handling times when consumingr.
funebralis, we hypothesized that predator identity would influence how the loss of fear might affect
the resultant trophic cascade. We discuss the role of fear in indirect effects and highlight how fear
behavior maybe lost in a changing environment.

Nickols, K.J.+, Bell, T.W.z, Koweek, D.A.;, Mucciarone, D.A.-, Litvin, S.Y.s, Leary, P.R., Hirsh,

H.K.s, Takeshita, Y., Traiger, S.B.:, Dunbar, R.B.s

A TALE OF TRANSITION: PHYSICAL AND CHEMITGANDITIONS OF KELP FORESTS AND URCHIN
BARRENS WITHIN A MARINE PROTECTED AREA
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1 - California State University Northridge, 2Carnegie Insitution For Science,-$tanford University, 4

- Monterey Bay Aquarium Research Institute; Blaval Postgraduate Schu, 6- University Of

California, Santa Barbara

Changing ocean conditions can have drastic impacts on nearshore marine ecosystems. Kelp forests
in Southern Monterey Bay experienced dramatic declines due to warm water conditions in 2044
2016 and a boom in he purple sea urchin Gtrongylocentrotus purpuratu$ population. Although

cold water conditions have returned to the region, some areas remain devoid of kelp and with
persistent urchin populations, despite the presence of sea otters, and in some locatiopsytection

as a noetake marine reserve. Here we compare and contrast the physical and chemical environment
of a site that has remained a kelp forest, and one that transitioned from a kelp forest to an urchin
barren using physical and biogeochemical datadm 2013-2014 and 2018. The findings presented
here highlight the physical and chemical ecosystem services provided by kelp forests (attenuated
currents and increased surface pH) and quantify the environmental changes experienced at rocky
reefs when they tansition from kelp forests to urchin barrens. Adaptive management of MPAs
should consider not only the value of kelp forests as habitat for ecologically and economically
important species, but as important contributors to physical and chemical modificatio of the
nearshore ocean.

d. ET T E AxQ@afilord, B-

INVESTIGATING THE SELLFMITATION OF BIOLOGICAL PROCESSES IN THE ECOSYSTEM
ENGINEER, MYTILUS CALIFORNIANUS

1 - Bodega Marine Lab, 2Bodega Marine Lab, Department Of Evolution And Ecology, Uc Davis
Ecosystem engineers transform otherwise unsuitable environments into habitat for a multitude of
other organisms. Often, they do so by creating thregimensional structure via the dense
aggregation of individuals. The reduced exchange of air or water intbe interstices of these
biogenic habitats is known to ameliorate a variety of potential stressors, including high
temperatures, desiccation, and dangerously rapid flows. However, living in a dense assemblage can
also bring costs for example by intensifyig intraspecific competition or by slowing rates at which
waste products are removed. Here we explore the potential for such costs to constrain core
physiological processes underlying growth of the common west coast ecosystem engineer, the
California musse| Mytilus californianus. Within dense beds formed by the California mussel,
respiration and calcification can alter local seawater chemistry through the accumulation of C&anhd
the depletion of oxygen and bicarbonate. At the same time, the concentrationtbese substances
can feed back to influence respiration and calcification themselves. To test the extent to which such
feedbacks operate in this system, we conducted incubation experiments that decoupled the
availability of oxygen from that of key substates for calcification, allowing us to explicitly
investigate whether seawater altered by habitat forming mussels can lead to a scenario of self
limitation in this species. These experiments help to reveal the factors governing the formation and
maintenance of both modern mussel beds and beds in a changing ocean.

Okamoto, D.K. +, Pontier, O -, Burt, J:, Hessing-Lewis, M., Stewart, H+, Krumhansl, K -

ESTIMATING NEREOCYSTIS PRODUCTIVITY USING EMPIRICAL DATA AND INTEGRATED

BAYESIAN MODELS OF GROWTH ANMDERAPHY

1 - Department Of Biological Science, Florida State UniversityHakai Institute, 3- School Of

Resource And Environmental Management, Simon Fraser Universitipepartment Of Fisheries And

Oceans Canada

Primary productivity in kelp forests is among the highest across global ecosystems. Along the rocky

coastlines of the Northeast Pacific, bull kelp Nereocystis luetkeana is a conspicuous dominant

canopy species characterized by an annual cycle of rapid growth and senescence. Despite its high
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abundance, few efforts have been made to quantify Nereocystis population productivity and
provide empirically-based estimates that could be used to understand short and lostgrm change.
For the past three years (20162018) the Hakai Institute has collecteddetailed Nereocystis data at
three sites on the Central Coast of British Columbia, Canada throughout each growing season. Using
data from fixed Nereocystis transects, including kelp density, size structure, individual stipe and
blade growth and individual survival based on markrecapture, we constructed an empirically
derived model of Nereocystis productivity dynamics in an integrated Bayesian hierarchical
framework. Our combined empirical and statistical methodology provides a novel illustration of
how Nereocystis productivity varies among reefs, years, and seasons. The resulting models can be
used to inform bioregional estimates of kelp production, and assess how abiotic and biotic drivers
of growth, mortality, recruitment and survival ultimately contribut e to spatial and temporal trends

in Nereocystis population dynamics and productivity.

Paddack, Mj , Salas, E, Roberts, M, Crane, NI;, Bernardi, G s, Nelson, P-

DISTRIBUTION, DYNAMICS, & IMPACTS OF AN OUTBREAK SPECIES OF CORAL ON MICRONESIAN
ATOLLS

1 - One People One Reef; Santa Barbara City Colleg®n2 People One Reef; Cabrillo College) e
People One Reef; University Of California Santa CrufQde People One Reef; Ht Harvey

Despite relatively low human population sizes on the outeislands of Yap State, Micronesia,

concern is mounting over declining coral reef health. Upon invitation, we have been visiting these
islands annually from 20122018 to survey reef communities and assist in community marine
management. In 2012, we document® AT OT O O Asd AnddSdibed dp&aidsl of Montipora.
Occurring at multiple sites around Ulithi Atoll, its presence is strongly correlated with human
activities, peaking in abundance at boat landings and heavily fished areas. This coral appears to be
causing declines in reef function due to its ability to quickly overgrow other corals, limiting coral
diversity, reducing structural complexity, and depressing fish diversity and abundance. Its presence
and abundance on reefs were major drivers in site gbtering based on benthic structure, and
dendrograms of fish diversity showed remarkably similar patterns, indicative of ecological
relationships between corals and fish communities. In 2015, Typhoon Maysak hit Ulithi Atoll
directly, causing severe damaga&Ve surveyed reefs on and adjacent to the Atoll 2 months pest
typhoon and found that while coral community structure was relatively stable among sites, the
outbreak Montipora sp. was strongly impacted, with live cover reduced to fine rubble due to wave
action and heavy scouring at many sites. In 2017 we set up a gesferenced grid to track the

change in Montipora sp. over time at one site. The grid was replicated in 2018, revealing strong
recovery and spread of this coral postyphoon.

d 0 Al I E OA E:AKa$hbf, N.S8 Stafford, D.M.:, Saksa, K.Vi, Sogard, S.M:, Logan, C.A:,
Hamilton, S.L.:
ASSESSING THE EFFECTS OF CLIMATE CHANGE ON THE BEHAVIOR AND PHYSIOLOGY OF
JUVENILE ROCKFISHES UNDER FUTURE UPWELLING CONDITIONS
1 - Moss Landing Marine Labatories, 2- NOAA Fisheries, Swfsc Fisheries Ecology Division, And
University Of California, Santa Cruz BIOAA Fisheries, Swfsc Fisheries Ecology Divisie@adifornia
State University, Monterey Bay
Global climate change is expected to increase threquency and severity of upwelling events in the
California Current Ecosystem, yielding reductions in pH and dissolved oxygen (DO) in coastal
marine environments. Juvenile Copperfebastes caurinysand Gopher §. carnatuy Rockfish may
be particularly vulnerable to low pH and hypoxia as they settle nearshore during upwelling season.
To determine how future projected upwelling conditions will impact rockfish fithess, we exposed
juveniles to one of the following treatments: periodic upwelling (a recurring gcle of 8 days of 7.3
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pH, 2.0 mg/L DO, followed by 8 days of recovery at ambient conditions), extreme static reduced
pH/DO (7.3 pH, 2.0 mg/L DO), moderate static reduced pH/DO (7.5 pH, 4.0 mg/L DO), or a static
ambient treatment (~8.1 pH, ~8.6 mg/L DO). Reponses to sublethal stress were evaluated through
behavioral and physiological trials including escape challenge, brain lateralization, critical
swimming speed, and aerobic scope. Both species exhibited significant impairment in aerobic scope
and swimming ability under simulated upwelling conditions, performing equally to fish in the
extreme treatment. In the fluctuating treatment both species appeared to recover fully when
returned to ambient seawater for 67 days, but Copper Rockfish showed reductions growth rate,
suggesting lasting impacts of exposure. Evaluation of the other response variables is underway.
This study will help elucidate the speciesspecific physiological resilience of rockfishes to variable
pH and hypoxia at a critical life history sage.

qd0AT AT OE Borte, 8.).B. - 8

RISKY BUSINESS: VULNERABILITY OF CALIFORNIA MUSSELS TO WARMING VARIES ACROSS LIF
STAGES AND MICROHABITATS

University Of California, Irvine

Predicting the vulnerability of marine invertebrates to climate warming can le difficult, especially

for species with multiple life stages. Different life stages of marine invertebrates may have different
vulnerability to thermal stress due to varying physiological ability to tolerate environmental stress
(sensitivity, a function of prior selection and acclimation events) and experience unequal levels of
environmental stress due to differences in habitat use (exposure). We studied intertidal California
mussels Mytilus californianug at two sites in southern California to test the fipotheses that habitat
use differs across life stages of marine invertebrates and differences in thermal tolerance occur due
to environmental filtering. Across four microhabitats (solitary, aggregate, shelter and tidepool), we
documented the distribution and thermal thresholds of juvenile and adult mussels across
microhabitats, and the thermal conditions they are exposed to.Thermal conditions and occupancy
differed across microhabitats while thermal tolerance differed between life stages but not
microhabitats. In sum, juveniles had lower thermal limits than adults and were more likely to
experience conditions that exceeded these limits, making them most vulnerable to extreme heat
events. Our results highlight the importance of considering multiple life stageand microhabitats to
predict the effects of climate change on intertidal invertebrates.

d 0 AOT G Rarperged, &.C.

EVALUATING THE CAPACITY OF CANGRPRMING MACROALGAE TO BUFFER SEAWATER FROM
OCEAN ACIDIFICATION

California State University, Northridg

Climate change may induce shifts to macroalgal dominance on coral reefs. An increase in
atmospheric CQcauses ocean acidification (OA), and reduces calcification in many reef builders,
such as crustose coralline algae (CCA). Macroalgal photosynthesisymaitigate OA locally through
carbon uptake, resulting in a local increase in pH. The effect of seawater buffering on calcifiers was
quantified in a mesocosm study and subsequent field study conducted in Moorea, French Polynesia.
The common canopyforming algaSargassum pacificurand cc-occurring CCALithophyllum
kotschyanumwere used to test whether fleshy algae can buffer seawater from OA, and consequently
alter CCA physiology. In the mesocosm study Sargassunheader tank was used to provide

treatment seawater to CCA samples. In the fiel§argassuntanopies were attached to 8x12 grids,
upstream from CCA samples. Data from the mesocosm study support this buffering effect, but the
effect did not translate into the field. This disconnect may be due to phigsl effects of the canopy,
such as shading, sinc8argassunwas placed in closer proximity to CCA samples in the field than in
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lab. This study suggests that upstream macroalgal communities have the potential to mitigate the
negative effects of OA to downstream calcifiers, but will not benefit understory calcifiers

d 0 OE A A E Budgedh - SeR.

FACTORS INFLUENCING THE RECOVERY OF ROCKY INTERTIDAL MACROALGAE
California State University, Northridge

Complex life cycles are hypothesized to act as beedging strategies that can be adaptive in
variable environments, like those of temperate rocky shores. Ecological strategies, such as-bet
hedging, are manifest through traits including morphology, reproductive mode and ploidy (through
its effect on genetic diversity). Many macroalgae inhabiting littoral zones possess coragllife
cycles that include asexual stages as well as sexual generations that differ in morphology and
ploidy. We studied populations ofMastocarpusalong the central coast of California to test three
hypotheses about the elasticity and resilience to disttpance of the different morphologies,
reproductive modes and generations: (1) upright frond stages would colonize more rapidly and be
more abundant than crustose sporophytes, (2) frond domination would result from more rapid
colonization by asexual femaldronds than by sexual stages, and (3) sexual and asexual diploid
stages would colonize more rapidly than sexual haploid stages due to their phenology relative to
the timing of the disturbance. In our plots, we found settlement of crustose individuals priaio
upright individuals, high crustose coverage which was eventually matched by frond cover due to a
rapid appearance of indeterminable juvenile plants, and no relationship between diploid
individuals and plot recovery. These results suggest that reproduiste mode and ploidy play a
lesser role in recovery, and morphological traits which provide resistance to disturbance grant the
highest recovery success.

d 2 Al p\@ldz, A.-, Montafio-Moctezuma, G.:, Villasefior -Derbez, Juan Carlos:, Torres -

Moye, G.:

UNVEILING THE FISH COMMUNITIES IN THE SOUTHERN LIMIT OF THE KELP FOREST IN THE
NORTHEASTERN PACIFIC

1 - Scripps Institution Of Oceanography, University Of California San Diegtngituto De
Investigaciones Oceanoldgicas, Universidad Autonoma De Baj&o@@h, 3- Bren School Of
Environmental Science And Management, University Of California Santa Barbarkadultad De
Ciencias Marinas, Universidad Autbnoma De Baja California

Kelp forests fish communities have been amply studied in the Northeastern Rac, however

relatively unknown in the southern distribution limit of this ecosystem. Communities at the
distribution limit of an ecosystem are exposed to different stressors, which can lead to different
composition. Here we explore the spatial and tempa@i patterns of kelp forest fish communities

along the Baja California Peninsula, sampling 17 sites along a latitudinal extension of more than 450
km. A total of 77 species in 33 families were recorded through visual censuses. Even though a
latitudinal patt ern in the species richness was not evident, the communities farther south had

higher species richness. The ANOSIM analysis corroborated that significant differences exist
between the 17 sites, with a global value of R = 0.672 (P <0.001), with no geogragatidistance
relationship. Furthermore, the composition of the communities showed little interannual variation.
Additionally, this study provides the southernmost record for seven species, for some extending
what was previously reported by more than 400 km

Rassweliler, A. +, Ojea, E:, Costello, Cs

STRATEGICALLY DESIGNED MARINE RESERVE NETWORKS ARE ROBUST TO CLIMATE CHANGE
DRIVEN SHIFTS IN POPULATION CONNECTIVITY

1 - Florida State University, 2 University Of Vigo, 3University Of California Santa Bhara
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Marine reserves can be effective conservation and fishery management tools, particularly when
designed to take advantage of connectivity and other spatial characteristics of the species they
protect. Yet climate change is expected to significantlytal larval connectivity of many marine
species, raising the question of whether marine reserves designed today will still be effective into
the future. Here we predict how alternative marine reserve designs will affect fishery yields under
likely scenariosfor future larval dispersal, using empiricall-grounded models that incorporate
dispersal estimates from Regional Ocean Modeling Systems. We use the models to predict the
outcome of marine reserve design, both under current conditions and under plausibteenarios for
future larval dispersal patterns. We show that networks of reserves optimized for future climate
AT TAEOEIT O AEZZEAO OOAOOAT OEATT U &EOIT 1TAOxT OEO A
benefits of redesign are modest: a welllesigned setof reserves focused only on current conditions
commonly produces outcomes within 10 percent of the best redesigned network, and far
outperforms haphazardly designed networks. Thus, weltlesigned marine reserves are likely to pay
dividends even if the netwaks are not modified to keep up with environmental change.

d2AUI T 1 AhHugl&g, B., Stephens, T.A:, Mattson, C.., Bolwerk, A. :, Eckert, G.L.
EELGRASS COMMUNITY RELATIONSHIPS ACROSS A GRADIENT OF SEA OTTER POPULATION
RECOVERY

1 - University OfAlaska Fairbanks, 2 Sonoma State University

The expansion of sea otters in southeast Alaska provides an opportunity to investigate the
relationship between apex predators and ecosystems over a large geographic area. The region
contains nearly 10,000 kmof seagrass coastline and more than 25,000 sea otters. Recent studies in
California and the Baltic Sea suggest that top predators, including sea otters, may indirectly benefit
the seagrass, eelgrassZpstera maring, through a trophic cascade. Building ofthis research we
investigated the relationships among sea otters and eelgrass community constituents in southeast
Alaska to assess the generality of trophic cascade patterns seen in other systems. Our observations
across a gradient of sea otter abundandellowed many of the patterns predicted from other

studies. We found that sea otters were associated with greater eelgrass biomass and reduced crab
biomass and that greater crab abundance as associated with more eelgrass epiphytes. Greater
grazer abundancewas associated with greater eelgrass biomass, and increased eelgrass epiphyte
load was associated with reduced eelgrass biomass. These results support the trophic cascade
patterns seen it other eelgrass systems; however, we found no relationship betweerabs or fishes
with epiphyte grazers, a critical link in the hypothesized trophic cascade. To date this link is
unresolved but given the abundance of crabs and fishes in southeast Alaska eelgrass communities
further investigation is needed. Future work wil examine these relationships in greater detail
through biomarker analysis and manipulative experiments.

Ricart, A.M.;, Sanford, E., Gaylord, B., Shukla, P., Ward, M., Hill, T.M.

NATURAL PH VARIABILITY DRIVEN BY SEAGRASSES AFFECTS OYSTER GROMYHMS INTO

POTENTIAL MITIGATION OF OCEAN ACIDIFICATION

Bodega Marine Laboratory University Of California Davis

Ocean acidification (OA) is a major threat in marine environments arising from climate change and

increasing CO2 emissions. Coastal ecosyste dominated by submerged macrophytes have been

suggested as potential solutions to OA effects, due to their capacity to reduce total dissolved

inorganic carbon and increase seawater mean pH through photosynthetic activity. However,

i AAOT PE UOA 3 Ohrdudgh®ebphrdtion Fcéni also promote large fluctuations in seawater pH

on a daily basis that can have more negative effects on organisms than a constant (or less variable)

low pH derived from OA. To quantify the potential of seagrass metabolism to alteeawater

carbonate chemistry, and to test how this may affect calcifying organisms living in close association
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with seagrasses, we conducted a mesocosm experiment, in which we measured water column
chemical parameters and the growth of oysters (Crassostaegigas) across a gradient of seagrass
biomass (Zostera marina). Our results showed a positive effect of seagrass biomass on pH during
the day (increase up to ~0.2 pH units in high seagrass biomass) and no effect during the night.
Oyster growth showed a paitive relationship with increasing seagrass biomass and dagight pH
variation (~0.4 units in high seagrass biomass), with growth rates differing up to ~50% along the
seagrass biomass gradient. No changes were denoted for total alkalinity. This study slsomow,

with other factors held constant, seagrasses facilitate the growth of calcified organisms, and
supports the hypothesis that seagrasses can help mitigate OA at a local scale.

d 2 E A A h Fischer; JBN., Fuchs, C., Burkepile, D.B.

PREDATION DOES NGEXACERBATEAREEF5) , $) . ' #/ 2! ,063 2%30/.3% 4
RUNOFF

University Of California, Santa Barbara
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Corals form the foundation of reef ecosystems and are sjaot corallivory (coral predation), which
depletes energy reserves leaving corals #quipped to survive simultaneous perturbations. The
muricid gastropod, Coralliophila violacea feeds on corals for extended periods of time, creating
energy sinksthatmaJ ET AOAAOA AT OA1 68 OOOAAPOEAEI EOU O O
accumulation and nutrient pollution). These ceoccurring anthropogenic stressors have negative
effects on coral survival and may act synergistically with corallivory to worsen coral cwlition. We
tested the effects of sedimentation, nutrient enrichment, and snail corallivory on massiRorites
survival and physiology using a factorial field experiment in Moorea, French Polynesf@oralliophila
violaceapredation did not act synergisticdly with sedimentation or nutrient enrichment to
exacerbate coral mortality and final percent algal cover or alteBymbiodiniumdensities. Corallivory
independently increased coral mortality and algal cover and reduce8ymbiodiniumdensities.
Meanwhile, nurient enrichment increased Symbiodiniumdensities with sediment addition
suppressing this effect. These results suggest that tajpwn control by a common muricid
gastropods does not worsen the impacts of terrestrial runoff for a common redjuilding coral.

Rogers-Bennett, L. », Kashiwada, J.V., Taniguchi, I.K. s, Kawana, S.K:, Catton, C.As
UNPREDICTABLE EXTREME ENVIRONMENTAL EVENTS SIGNAL CHALLENGES FOR ABALONE
MANAGEMENT AND RESTORATION IN CALIFORNIA
1-Karen C. Drayer, Wildlife Health Center, Maisity Of California, Davis, Bodega Marine Laboratory,
2099 Westside Road, Bodega Bay, CA 94923 And California Department Of Fish And Wildlife, 2099
Westside Road, Bodega Bay, CA 94923California Department Of Fish And Wildlife, 32330 N.
Harbor, FortBragg, CA 95437, 3California Department Of Fish And Wildlife, 4665 Lampson, Los
Alamitos, CA 90720, 4Karen C. Drayer, Wildlife Health Center, University Of California, Davis, Bodega
Marine Laboratory, 2099 Westside Road, Bodega Bay, CA 94923 Quadifbepartment Of Fish And
Wildlife, 2099 Westside Road, Bodega Bay, CA 94928dslega Marine Laboratory, Uc Davis, 2099
Westside Road, Bodega Bay, CA 94923 California Department Of Fish And Wildlife, 2099 Westside
Road, Bodega Bay, CA 94923
Climate change is characterized by extreme environmental events such as marine heat waves, low
oxygen events, and severe storms. These environmental conditions can be accompanied by
unanticipated shifts in community structure, or tipping points, such as from kelp fagsts to sea
urchin barrens. Sea urchin barrens with radical reductions in algal food, and abalone numbers have
caused major disruptions in abalone fishery and restoration planning. The density based harvest
control rules however in the red abaloneHaliotis rufescendishery management plan have been
informative due to their reliance on up to date fishery independent density information. Recent
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data in 2016 and 2017 led the Fish and Game Commission to close the fishery in 2018. The shift to
purple sea urchin* Strongylocentrotus purpuratus* barrens has also impacted other abalone in
northern abalone, such as pinto abaloné{. kamtschatkanaln central and southern California many
sites are now dominated by purple sea urchins. The endangered white abalofit sorensenirare in
southern California is now worse off due to algal declines in some areas near Los Angeles and San
Diego making a bad situation worse. Restoration plans will need to incorporate the results of recent
surveys as well as select sites thatrpvide refuge from warm, low oxygen water, maintain algal food
resources and minimize purple sea urchins. Current environmental and biological data will be
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changng ocean.
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HIDDEN SIMILARITIES IN THE ASYNCHRONOUS DYNAMICS OF ATLANTIC BLUE CRAB
POPULATIONS

1 - Northeastern University/NOAA Southwest Fisheries Science Centdd(AA Southwest Fisheries
Science Center

Information on spatial synchrony has a number of implications for metapopulation stability,
persistence, and extinction risk. While many studies have sought to document and understand the
drivers of synchrony, rarely have studies attempted to distinguishmong the potential drivers of
asynchrony, particularly in cases where synchrony is predicted but not observed. In many marine
species, populations are coupled by dispersal and subject to correlated environmental drivers, yet
are not strongly synchronous. V¢ present a hierarchical timedelay embedding framework based

on Gaussian process regression that can empirically quantify nonlinear population dynamics, and
which provides a novel and interpretable way to distinguish among alternative explanations for

asyf AEOT T U8 4EEO APPOI AAE DPOI AGAAOG A OAUT AT EA Al C
response of populations to predictor variables, irrespective of their correlation (synchrony) in time.
We examined the dynamics of blue crab<C@llinectes sapidysrom 17 populations across the U.S.
Atlantic coast using fisheryindependent time series data. Although estimates of synchrony among
populations were negligible, dynamic correlations among populations were strong, broadly similar,
and exhibited spatial pdterning. Moreover, the time series for all populations had positive

Lyapunov exponents, suggesting chaotic dynamics. These results suggest that noise and
nonlinearity may destabilize synchrony and obscure hidden dynamical similarities among nearby
populations that appear superficially independent.

Ruiz-Ramos, Dannise V.x, Curd, Emily :, Schweizer, Teia-, Lin,Meixi 2, Gold, Zack:, Meyer,
Rachel:, Dawson, Mn:
PATTERNS OF BIODIVERSITY ALONG THE CALIFORNIA COAST FROM ENVIRONMENTAL DNA
1 - University Of California, Merced,-2Jniversity Of California, Los Angeles
Environmental DNA may serve as a neimvasive tool to study biodiversity patterns and to monitor
endangered or invasive species. The CALeDNA network aims to study all of Califosn@ AET AE OA C
across diverse biomes, including desert, forest, chaparral, grassland, and littoral zone. Here, we
present biodiversity patterns along a 1200 km coastal transect. Samples were collected from 3
coastal habitats (swash, dune, estuary) by moran two-dozen scientists and community
members. We recovered 12,420 taxa representing 73 phyla in Animalia (23), Bacteria (35),
Protozoa (4), Fungi (8) and Plantae (3). CO1 metabarcoding alone detected 1336 unique taxa
among 44 phyla. High richness wastind in Arthropods (192), Heterokontophyta (160),
Ascomycota (132), Rhodophyta (122), Cnidaria (115). Moderate richness was found in Annelida
(56), Mollusca (43), Nematoda (37), Porifera (34), Bacteroidetes (33), and Amoebozoa (29).
Richness and occurrencef phyla were correlated (r=0.74). Alphadiversity estimates were
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different among habitats within locations (df=5, F=1.45, p=0.001). The coastal bluffs and dunes
were the most variable habitats across locations (df=10, F=1.28, p=0.01). A weak correlation
existed between species richness of macr@and micro-organisms along the transect (r=0.60,
p=0.0002), and within a single habitat along the coast (bluffs; r=0.60, p=0.01). Species identification
is limited to those species with DNA barcode references. il the gaps of barcoded clades will

allow us to compare biodiversity patterns across the microbial, planktonic and benthic

communities.

d2UUT A@Qlron§r8.R.8ong, P

WHEN FORM DOES NOT MEAN FUNCTION: EMPIRICAL EVIDENCE VIOLATES FUNCTIOWAL FOR
HYPOTHESES FOR MACROALGAE.

1 - University Of California, Los Angeles; Qalifornia State University, Northridge

Functional form groupings are widely utilized to reduce complexity and generalize across
communities in many ecosystems. These models assumsgecies within functional groups are
similar in morphology and function, and thus predict they will respond similarly to key ecological
drivers. We tested predictions of the Functional Group Model (FGM), a grouping for marine
macroalgae widely used in bdt tropical and temperate systems to validate its underlying
assumptions. The FGM predicts as morphological complexity increases, so will resistance to
disturbance and herbivory due to greater thallus toughness. The FGM also predicts a tradeoff
between morphological complexity and growth. To test predictions, we measured: 1) thallus
toughness (force to penetrate), 2) tensile strength (force to break) and 3) relative growth for both
tropical and temperate macroalgae from different functional groups. Penetraiin strength followed
model predictions at the functional group level, though there was significant variability among
species. The model did not predict tensile strength at any level for either tropical or temperate
macroalgae. Further, relative growth didnot align with predictions; rather it was highly variable
between species and among functional groups. Thus, the underlying assumption that species within
functional groups are more similar than between groups was violated, providing strong evidence
that individual species need to be considered when predicting community responses to ecological
drivers and challenging the usefulness of functional form groupings for marine macroalgae.

d 3 AAT x OF3¥okholz, B.D3

THE CASCADING EFFECT OF TEMPORAL VARIPBIN RISK

University Of California, Davis Bodega Marine Lab

Predators are known to have strong effects on their prey through both direct consumption of prey
and through non-consumptive processes. When exposed to risk, prey often reduce their foraging
rates. However, predators are often mobile and create periods of relative safety and risk. When
risky periods are long, they may be more impactful than multiple short periods of risk even if the
total amount of time is equivalent. We developed a model of pralecision-making under temporal
variability and tested the model using a tritrophic system. We measured how the foraging rate of
Nucella ostrinaon barnacles Balanus glanduld Cthamalus dall) changes in response to crab
predators (Cancer productus Over8 weeks, snails were exposed to crabs for 100% of the time,
50% of the time or 0% of the time. We used two 50% treatments and exposed snails to crabs either
every other week, or for 4 weeks in a row. We also measured how snail tissue mass and shell mass
changed.

Our model indicated that snails would reduce growth and foraging rates during longer periods of
risk relative to shorter periods of risk. We found some differences between the model and our
experimental results. All crab treatments suppressed snagrowth and barnacle consumption. We
found that shorter periods of risk had a smaller effect than longer periods of risk. Therefore, the
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distribution of predation risk through time has a greater impact on prey foraging than we would
expect. Our evidence inttates that invertebrate prey can use their physiological state to determine
when to flee from predation risk.

s e z s~

d 3 A E O A pKashe8, Bl.&, Stafford, D.M.:, Palmisciano, M. :, Sogard, S.M:, Logan, C.A;,
Bernardi, G. s, Hamilton, S.L.:

EFFECTS OF OCEAN ACIDIFICATION AND HYPOXIA ON EMBRYO DEVELOPMENT AND LARVAL
SURVIVAL IN ROCKFISHES

1 - Moss Landing Marine Laboratories,-ANOAA Fisheries, Swfsc Fisheries Ecology, University Of
California, Santa Cruz, 3NOAA Fisheries, Swfsc Fishefgology, 4 California State University,
Monterey Bay, 5 University Of California, Santa Cruz

The California Current ecosystem is experiencing dramatic changes in ocean chemistry resulting in
ocean acidification (i.e., decreasing pH) and hypoxia (i.eoyer dissolved oxygen [DO] levels). These
changes are exacerbated by increases in upwelling intensity. Gopher rockfisbepastes carnatys
and Blue rockfish Sebastes mystinQisare ecologically and economically valuable rockfish species
with differing lif e history characteristics that affect their exposure to low pH and low DO water. To
test how ocean acidification and hypoxia may interact to influence the reproductive process in
rockfish, we exposed gravid females of both species to 4 treatments throughdhe gestation

period: 1) low pH (pH 7.5); 2) low DO (DO 4.0 mg/L); 3) a combined stressor (pH 7.5 x DO 4.0
mg/L); and 4) control (pH 8.0 x DO 8.0). At parturition, the proportion and type of larval

deformities were quantified. Postparturition, larvae from each brood were seeded into each of the
4 treatments to evaluate survivorship as a function of the prior maternal treatment conditions and
the subsequent larval treatment. Preliminary results indicate that larval survivorship irS. carnatus
is significantly influenced by the low pH maternal gestation treatment, while there was no effect of
the subsequent larval exposure on survivalS. carnatudarvae from low DO and combined stressor
maternal treatments exhibited increased deformities. Our research indates that future
replenishment of rockfish populations may be compromised by the impacts of ocean acidification
and hypoxia on reproductive processes.

d3AO00A O ABdhsAhD.\$.8 2 8

TO FLEE OR NOT TO FLEE: HERITABLE VARIATION IN REACTIVITY TO PREDASIOIN

BLACK SURFPERCH (EMBIOTOCA JACKSONI)

California State University, Long Beach

Although behaviors can be flexible, behavioral tendencies (e.g., reactivity) may be heritable, and it is
possible that behavioral tendencies evolve via natural selectior-or example, in higkrisk
environments, individuals that exhibit greater vigilance and/or reactivity may be better at avoiding
predators and thus have a fithess advantage over less vigilant individuals. In lengk

environments, vigilance/reactivity may be a disadvantage for fitness if it results in fewer
opportunities to feed. Marine fish often behave differently in highand low-risk environments, but

it is not clear whether such differences in behavior are innate or learned. We tested whether black
surfperch (Embiotoca jacksonifrom high- and low-risk populations exhibited differences in
reactivity. In field surveys, surfperch in highrisk locations had larger Flight Initiation Distances

than surfperch in relatively low-risk locations. In a test of whéher these behavioral differences are
inherited, we collected pregnant fish from a higkrisk population (Santa Catalina Island) and a low
OEOCE PiI bpOI AGETT j0AITO0 6A0OAAOQ8 )1 OEEO OAT T I 11
lab-born offspring. Ash from the high-risk population exhibited greater reactivity, had higher
swimming velocities, and spent less time sheltering than fish from the lowisk population. These
results suggest that consistent, behavioral differences may evolve in response fmasial differences

in predation risk.
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THE EFFECTS OF AN INVASIVE ALGA, SARGASSUM HORNERI, ON THE FORAGING OF TEMPERA"
ROCKY REEF FISHES

California State University, Northridge

Invasive species can alter habitats dramaticallwhen they thrive in foreign conditions.Sargassum

horneri is an invasive alga from the Northwestern Pacific that is flourishing in the waters off Santa
#AOAT ET A )OI AT Ah #Al EZLEI Ol EA8 4EA AZEEAAOO Tige OEE
unknown. This study quantified the foraging rates of three common reef fishesi@lichoeres
semicinctusHypsypops rubicundysand Semicossyphus pulchethat prey upon small epifauna

associated with understory algae, including the invasiv&. horneri Foraging observations were

made by scuba divers at six sites along the leeward side of Catalina Island. At all six sites, fishes

foraged at higher rates among the native5. palmer; than the invasiveS. horneri Even at sites with

low algal diversity, fishes still foraged at lower rates amongs. horneri Our results suggest that the

invasive S. hornerinegatively impacts the foraging of native fishes, perhaps because of a low

abundance of epifauna inhabiting this alga. These results suggest that the incseey prevalence of

S. hornerion rocky reefs in Southern California and Baja California may impact higher trophic levels

in invaded ecosystems.

Schiebelhut, L.M.:, Dawson, M.N

WHAT DIFFERENCE IN A DECADE AND A-ORE? COMPARING PAST AND PRESENT
DISTRIBUTONS OF GENETIC VARIATION IN PISASTER OCHRACEUS

University Of California, Merced

Extreme environmental perturbations, disease outbreaks, and mass mortality events (MMES) are
increasing in frequency with consequences including population declines, extirpatns, range shifts,
and evolution. Increases in genetic monitoring of wild populations and accessibility and

affordability of genomic techniques is enabling collection of data necessary to better understand the
genetic responses of natural populations to exéeme events. The recent MME iRisaster ochraceus
gained notable attention for its severity. Yet, despite high mortality?. ochraceustas shown

evidence of persistence, potential evolutionary rescue, and nearly zero loss in genetic diversity in
portions of its geographic range. Here we use reduced representation sequencing to broaden the
spatial and temporal scope of analyses to compatke distribution of genetic variation in P.
ochraceudrom the Olympic Coast in Washington to the central coast of California from two time
points: well before the contemporary sea star wasting disease outbreak (20g@2005) and after

peak mortality (2014z2015). We explore in detail the genetic consequences of this extreme event to
better understand how MMEs may restructure (or not) genetic diversity across space and through
time. In a period of unprecedented rapid climate change, understanding how speciesspond to

new extremes arising in the Anthropocene may be essential to mitigating their impacts.

Selgrath, J.C+, Carleton, J.;, Elahi, R.;, Mach, M.:, Pearse, J;, Thomas, T.s, Watanabe, J,

Micheli, F. -

RECONSTRUCTING ECOSYSTEM CHANGE IN MEGNYTEARY, CALIFORNIA

1 - Stanford University; Pacific Grove Museum Of Natural History\Williams College, 3 Stanford

University, 4- Dataone, University Of New Mexico; Bc Santa Cruz, 6J.B. Phillips Historical Fisheries

Project

Historical ecologyseeks to describe the alterations that have occurred in communities and

ecosystems over time in response to shifts in natural conditions and to human impacts, thus

potentially providing us with the tools to predict how these systems may respond to futuremange.

However, records are often missing of basic changes that have occurred to both biodiversity and the

environment. This can be true even for common species and for wedtudied ecosystems, such as
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Monterey Bay. When baseline data are missing, the loitgrm knowledge of scientists, naturalists,
and others can provide a powerful opportunity to reconstruct the past. In an ogoing study
reconstructing ecosystem changes in Monterey Bay, we interviewed 34 people who were students
or researchers in MontereyBay at different points in time. We compare memories of biodiversity
observations between respondents. We report past shifts in the abundance of certain common
intertidal species, such as black abalone, and dominant kelp species. We find that oral histeroan
be an important complement to the published literature for detecting changes in the sea.

Selleck, J., Tonnes, D.

THE DEVELOPMENT OF A KELP RECOVERY PLAN FOR THE SALISH SEA

NOAA

The Washington waters of the Salish Sea support 26 species of kelp. Mapgcies of fish and
invertebrates reply upon kelp habitats for foraging and refuge from predation. Kelp, especially bull
kelp (Nereocystis luetkeang is of particular importance as habitat for Youngpf-Year (YOY) and
juvenile rockfish. Total rockfish abundance in Washington has declined approximately 70 percent
in the last 40 years. In particular, yelloweye $ebastes ruberrimusand Bocaccio §. paucispinus
have declined to a point of being listed respectively as threatened and endangered. The Rockfish
Recovery Plan for both species was finalized in 2017, and outlines management actions and
research programs to fill data gaps and develop monitoring programs to assess conservation and
survival of the species. Specific conservation goals for nearshore anerhic habitat improvement
include a collaborative effort to develop a Kelp Recovery Plan. Through a twear process NOAA
and the Northwest Straits Initiative have conducted a series of kelp workshops to address data
gaps, compile existing literature andesearch, and draft the plan. Scientists from agency, tribal, and
non-profit groups are working together to address key issues. These efforts also include kelp
monitoring surveys by kayak, satellite, and scuba. Recovery efforts will incorporate kelp
mariculture and conservation to recover kelp habitats. The final plan will outline opportunities for
researchers and students to contribute projects which address data gaps and recovery methods.

d 3 Al I A:QTfchint M.E. 8Leung, B., Altieri, A.H. -

INFLUENCE OF SEASONAL UPWELLING EVENTS OiDD®M CONTROL BY GRAZERS ON
TROPICAL ROCKY SHORES

1 - McGill University/Smithsonian Tropical Research Institute; 3mithsonian Tropical Research
Institute, 3- McGill University, 4 University Of Florida

Commurities inhabiting tropical rocky shores have long been thought of as strongly regulated by
consumers and lacking seasonal dynamics. Recent work reveals that strong and nearly persistent
upwelling activity in the Galapagos supports high algal cover and grotvt weakening grazer effects.
Further, El Nifio events can generate interannual variation in upwelling intensity, community
structure and grazing effects. Upwelling activity can also be intermittent or seasonal, however, and
such variation could lead to seasnal variability in ecological processes on tropical rocky shores. We
deployed herbivore exclusion experiments replicated across three regions along the Pacific coast of
Panama, and repeated during upwelling and nenpwelling seasons, to examine how seasahand
regional variation in upwelling activity influences herbivore effects on initial succession. Sites
exposed to seasonal upwelling activity in the Gulf of Panama and the Azuero peninsula exhibited
increases in algal cover, particularly foliose alga€uring the upwelling season. The increase in algal
cover was accompanied by weak herbivore effects resulting from increased algal cover in
treatments exposed to grazers. This seasonal pattern was absent in the Gulf of Chiriqui, where
upwelling is largely asent or restricted to deeper areas. Sites in that region were characterized by
low algal cover and strong grazer effects throughout the year. Thus, our results demonstrate that
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seasonality in oceanographic regimes can generate seasonal shifts in commursitsucture and top-
down control on tropical rocky shores.

Semans, Sheila D

HELP THE KELP; MEANINGFUL ENGAGEMENT OF A RURAL COASTAL COMMUNITY IMPACTED BY
AN ENVIRONMENTAL CRISIS

Noyo Center For Marine Science

Policies that positively affect the marine envionment move forward when communities
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on the brink of irrevocable environmental change. Once abundant and highly productive bull kelp

forests have been repced by vast urchin barrens, leading to collapses in local shellfish fisheries

(red urchin and abalone), and notable impacts to seabird reproduction. Yet these urgent and

cascading impacts to ocean productivity remain largely unknown to the broader commuiyi

Common negative messagirg waters are cold, rough, or shark infesteel deter people from

directly experiencing the ocean. Traditional public engagement methods often lack the urgency
necessary to propel immediate action.

The Noyo Center for Marine Science Fort Bragg, CA is working with scientists and community

partners to raise awareness about the loss of bull kelp forests, the consequences and the potential
solutions. We provide experientiatbased learning opportunities to the public to strengthen the

ocean connection and enhance their understanding of the science that supports recovery. Using 3D,
360-degree underwater video captured as part of the research effort shown in a newbonstructed
geodesic dome gives the public a compelling, realistic and imersive underwater experience, a
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forest and then over an urchin barren has provided more meaningful connection than any other

method used to date.

d3 A0 YBruraim,d

INDIVIDUAL AND POPULATION LEVEL EFFECTS OF OCEAN ACIDIFICATION ON A PREDATOR
PREY SYSTEM WITH INDUCIBLE DEFENSES

University Of Washington, School Of Oceanography

Ocean acidification (OA) from increased oceanic C€dncentrations presents sigificant stress for
calcifying organisms. OA effects on organisms may be amplified or reduced by species interactions
as they propagate to population levels, altering impacts predicted by studies of individual
responses in isolation. The calcifying bryozaa Membranipora membranaceaand the predatory
nudibranch, Corambe steinbergaea predatorprey system regulated by predatorinduced defenses
and space limitation, present a unique system to investigate OA effects at multiple levels. We
experimentally quantified OA effects across a pH range from 7.0 to 7.9 on bryozoan growth and
predator-induced spine formation, with or without waterborne predator cue. Bryozoans exhibited
maximum growth at moderately low pH (7.6), and continued spine formation across the ptdnge
tested. Using a spatiallyexplicit model of colony growth, where area is a proxy for colony fitness,
we assessed the populatiodevel impacts of these experimentallydetermined individual-level
effects in the context of space limitation. The arehased fitness costs associated with defense
measured at the individual level led to amplified effects predicted for the population level due to
competition. Additional population-level parameters such as population density and settlement
time also altered the cost of defense predicted by individualevel responses. Our coupled
experimental and modeling results emphasize the need to consider populatidevel processes
when assessing ecological responses to environmental stresses.
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EFFECTS OF OCEAN ACIDIFICATION ON THE GROWTH AND PHOTOSYNTHETIC PERFORMANCE
OF SARGASSUM PACIFICUM AND TURBINARIA ORNATA

California State University, Northridge

Predictions regarding ocean acidification (OA) have focused most commonly on the effectsO# on
marine calcifying organisms, specifically those that play a critical role in the formation of reefs (e.g.,
corals and crustose coralline algae). Potential effects of OA on fleshy macroalgae that are critical
constituents of many marine habitats aredss well known, however it is predicted that increased
carbon dioxide (CQ and temperature due to climate change might have positive effects on the
growth and photosynthesis of fleshy macroalgae. This study examined the growth and
photosynthetic rates oftwo common tropical fleshy macroalgae Turbinaria ornata and Sargassum
pacificum) under ambient and elevated pCQand temperature in a factorial design. The contribution
of the enzyme carbonic anhydrase (CA) to the uptake of inorganic carbon for use in the
photosynthetic process also was measured by using inhibitors of both external and internal CA.
Results indicate no significant difference of either elevated pGOr temperature on either
photosynthetic or growth rates. However, CA inhibitors significantlyreduced photosynthetic rates.
These results highlight the use of bicarbonate (HGPcompared to CQas an inorganic carbon

source to support photosynthesis and the significance of speciapecific carbon dioxide
concentrating mechanisms in these species.
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FISH PEE: A HIDDEN SOURCE OF LIMITING NUTRIENTS IN CALIFORNIA KELP FORESTS
Moss Landing Marine Laboratories

Nutrient cycling is an essential ecosystem process. In marine systems, organisms supply limiting
nutrients to the ecosystem via excretion of metabolic waste products. Surprisingly, relatively little
is known about the magnitude and variability of this recycling regime at the speciesr community-
level, especially in temperate kelp forests. To address these questionss mvestigated the supply of
nutrients excreted by the dominant members of the fish community in California. Rapid field
incubations were conducted to measure the amount of dissolved ammonium (NHreleased per
individual (n=550) as a function of fish siz across 40 common species that cumulatively represent
90% of the fish biomass. Ammonium excretion rates were combined with fish density and size
structure from visual SCUBA surveys to calculate the total nutrients supplied by fishes at the
population and community levels. Our preliminary results indicate that fishes contribute a
substantial amount of nitrogen to the ecosystem (510 mmol NH:- m- day-), potentially surpassing
the flux of nitrate delivered by upwelling and other oceanographic processes. &he rates are
consistent with those reported for tropical reefs but are among the first in temperate systems,
indicating that fish-derived nutrients may be an underappreciated process that influences kelp
forest productivity, especially during low nutrient conditions (i.e.El Nifio). Further research is
aimed at understanding fishderived phosphorous supply and potential anthropogenic effects
(i.e.fishing) on nutrient cycling in kelp forests.

d 31 AAAh-, MeRdElnie, dain -, Salomon, Anne:
ESTIMATING HISTORIC BASELINES IN RELATIVE SEA OTTER PREVALENCE: INTEGRATING
ARCHAEOLOGICAL AND CONTEMPORARY MUSSEL SIZE STRUCTURE
1 - School Of Resource And Environmental Management, Simon Fraser UniversDepartment Of
Anthropology, Hakai Institute, University Of Victoria
Along the northeastern Pacific, the extirpation and subsequent recovery of sea otters generated
profound changes in coastal socia¢cological systems. Today, most conservation targets for sea
otter recovery are formulated on pre-fur trade population estimates reflecting notions of
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ecosystems devoid of humans. However, evidence suggests that for millennia prior to European
contact, complex hunting and management protocols by Indigenous communities limited sea otters
at sites of high human occupation in order to enhance local access to shellfish. The California mussel
(Mytilus californianus), is a ubiquitous marine shellfish whose consumption by sea otters increases
and resulting size structure decreases as a functiasf sea otter occupation. We expanded our
understanding of this relationship by quantifying mussel size distributions from eight sites on the
Central Coast of British Columbia, Canada, varying in sea otter occupation. We then used a shell
length to umbo thickness regression to estimate mussel shell lengths from archaeological umbo
fragments collected from five archaeological sites in coastal British Columbia. These were used to
make inferences about relative sea otter prevalence in deep time. Comparisonssife spectra
revealed that pre-fur trade mussel size distributions fit more closely to modern distributions that

are associated with low sea otter occupation, suggesting human management of sea otter
distributions. These findings further illuminate the corditions in which sea otters persisted, guiding
long-term baselines and management strategies.

Small, S.L., Edwards, M.S.

ECOPHYSIOLOGY OF A NRATIVE ALGA: EFFECTS OF ABIOTIC CONDITIONS ON INVASION
SUCCESS (BARGASSUM HORNERI

San Diego State University

As biological invasions become more prevalent in marine ecosystems, it is increasingly essential to
understand how abiotic factors in new habitats influence the success of novel species. Since 2003,
the macroalgaSargassum hornerhas spread throughout theSouthern California Bight and along
the Baja California Peninsula. It forms dense, monospecific stands on low intertidal and subtidal
rocky reefs, where it can spatially preempt native macroalgae, such as the dominant foréstming
speciesMacrocystis pyifera, altering community composition and primary productivity. This study
investigated how abiotic conditions impact growth and development o8. horneriearly life history
stages across an array of ecologicaHlyelevant temperatures, nutrient availabilities, and light levels.
Overall, temperature was the strongest driver of growth. Moderate temperatures (15 and 20C)
facilitated the greatest growth and development in juveniles and germlings, while juveniles were
able to survive and grow at temperatures (D and 25C) that inhibited germling development.
However, physiological tolerance of extreme temperatures required additional resources, such as
high light or elevated nutrients, which may not naturally occur. These results suggest th&t horneri
is unlikely to expand latitudinally past known biogeographic breaks at Point Conception and Punta
Eugenia under current oceanographic conditions. It is important, however, to consider how
changing conditions, such as increasing seawater temperature, will impact bohative and invasive
species.

d 31 E OE,Minker8M.B 1, Carr, M.H.;, Lyon, S:, Staedler, M.:, Tomoleoni, J.:
GOLDEN GONADS IN SEA OTTER COUNTRY: HOWREAIN CONDITION INFLUENCES PATCH
SELECTION BY SEATTERS
1 - University Of California, Sda Cruz, Department Of Ecology And Evolutionary Biology\R S.
Geological Survey, Western Ecological Research Center, Santa Cruz Field Station, Califernia, 3
Monterey Bay Aquarium, Monterey, California
Along the central coast of California, activees: urchin grazing recently shifted an expansive kelp
forest to a mosaic landscape comprised of patchy forests interspersed with sea urchin barrens void
of kelp. In forested patches, sea urchins are well fed and contain high energy content through gonad
production, while those in barrens patches are starved and lack fully developed gonads. We
examined how this variation in prey condition influences patch selection by a major urchin
predator, the Southern sea ottelEnhydra lutris. Specifically, the condition(i.e., gonad index) of
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purple sea urchinsStrongylocentrotus purpuratusvas examined to determine how prey quality
influences the foraging behavior of sea otters. We conducted extensive shore observations of otter
foraging behavior, combined with subtidalsurveys at focal urchin patches that were paired with
laboratory evaluations of urchin gonad condition. Additional subtidal surveys were conducted
throughout the region to track changing urchin demographics (e.g., density, size structure, gonad
index) and the extent of barrenforest patches across the study area. Results from our twaear
study indicate that sea otters preferentially target gravid urchins inside of forested patches and
mostly ignore those in urchin barrens. We demonstrate a logistic relatisship between otter patch
selection and gonad index. Our findings suggest that prey quality is an important consideration for
evaluating the potential strength of trophic cascades and the ability of predators to control
herbivore populations.

Sorte, C.J.B.
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TIDE POOL PRIMARY PRODUCERS

Department Of Ecology & Evolutionary Biology, University Of California, Irvine
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importance of primary producers to coastal ecosystem functioning and the mechanisms driving

these ecosysterrevel effects. It is becoming increasingly clear that marine algae might buffer

coastal ecosystems from extremes in envanmental conditions (including temperature, pH, and

dissolved oxygen). These impacts are likely to be proportional to producer abundance and
photosynthetic capacity, which themselves can be driven by environmental factors. | tested the
predictions that increased algal cover would be associated with decreased temperature (due to

shading) and increased pH and dissolved oxygen (due to high photosynthetic rates) across 36 tide

pools in southeastern Alaska. The pools were surveyed twigeat the summer solsticeand fall

equinox z and physical factors varied both between pools and seasons. Evidence for buffering for all
three environmental variables was detected in the fall but not in summer, and the relationship to

algal cover was largely dependent on pool volumeidal elevation, and light levels. The potential

role of these algae in buffering global changes in temperature and ocean pH will be evaluated with a
manipulative experiment, following in the footsteps of my Ph.Dadvisor, an inspiring experimental
ecolagist.

d 3 b A A O-Aclover, 8.9 irkepile, D.E.
EVALUATING TOIDOWN AND BOTTONUP CONTROL OF CORAL COMMUNITY RECOVERY
ACROSS A DEPTH GRADIENT
University Of California, Santa Barbara
Coral communities in Moorea, French Polynesia experienced massiyisturbances between 2007
2011 that killed and removed nearly all live coral on the outer reef. These reefs show signs of coral
community recovery, but there are strong differences in the rates of recovery across a depth
gradient, with deeper reefs (17m) recovering more slowly than shallower reefs (10m). Here we
evaluate differences in topdown and bottom-up control on community recovery across depths. We
investigate three mechanisms that could drive variation in recovery: 1) differences in recruitment
of corals, 2) variation in growth and survival of recruits, and 3) variation in coral growth rates
across depths. We found that the recruitment of new corals did not differ between depths, but that
recruitment was significantly higher in the absence of herbivious and corallivorous fishes. We
reciprocally transplanted coral recruits between depths and found that recruit survival was
significantly lower at 17m than 10m. We also examined recruit skeletal structure for physical
damage and found that recruits at 1ih were less likely to be intact and more likely to have
disappeared completely than recruits at 10m. These results together suggest that tojewn
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pressure is an important driver of coral recruitment, and that the negative effects of tedown
pressure on caal recruits are stronger at 17m than 10m. Additionally, differences in growth and
survival corals could contribute to variation in recovery rates. We will use a photoquadrat time
series to compare coral growth and survival at 10m and 17m from 2012018.

dSpector, P, Edwards, M

SPEAKING FOR THE UNDERSTORY: QUANTIFYING THE LOSS OF BENTHIC PRODUCTION IN KELF
FORESTS

Coastal And Marine Institute San Diego State University

In many coastal regions in the Eastern Pacific, temperate rocky reefs are undergoingireg shifts
associated with lowered production and diversity in benthic flora cover, and an increase in grazing
invertebrates. The goal of this study is to quantify differences in benthic algal biomass and net
community production (NCP) on temperate rocky eefs that have been denuded of canopy forming
kelps, and how these differences vary with latitude. Laboratory experiments coupling algal biomass
with rates of net productivity (i.e. the difference between gross primary production and

respiration) were conducted to construct a model of benthic productivity. Using sea water
dissolved oxygen as a proxy, this model was then compared to sensor deployments to assess the
viability of only deploying sensors (i.eMiniDOTs®) to assess NCP on temperate rocky reefsew
found a significant difference between algal biomass and diversity on reefs dominated by the
canopy forming kelp,Macrosytis pyrifera and adjacent reefs denuded d¥l. pyrifera Further, we
found that only deploying MiniDOTs® was not enough to quantify ifferences in NCP on reefs with
and without a canopy forming kelp. Understanding differences in algal biomass and ecophysiology
(photosynthetic parameters) may be a better predictor of overall NCP on temperate rocky reefs.
Assessing how the processes thajovern kelp forests vary along a latitudinal gradient can enhance
our understanding of larger patterns of variability in ecosystem functioning on temperate rocky
reefs.

d 3 D E OU A @rdersor T.\&.:, Sikkel, P.C:

VARIATION IN DEMERSAL MICROPREDAS@N TEMPERATE ROCKY REEFS

1 - Department Of Biology And Coastal And Marine Institute, San Diego State University, 2
Department Of Biological Sciences And Environmental Sciences Program, Arkansas State University
The distribution and abundance of organims is typically shaped by multiple processes involving

biotic and abiotic conditions. Micropredators are parasiteike organisms that are smaller than their
hosts or prey and feed on multiple hosts during a given life cycle. Unlike typical parasites, they
spend much or most of their time freeliving, associating only temporarily with hosts. In the ocean,
micropredators can impact multiple fish species. Like any natural enemy, they are thought to both
influence and be influenced by host behavior and distribtion. Three common, but understudied,
micropredators on subtidal rocky reefs in southern California belong to the families Cirolanidae,
Cypridinidae, and Gnathiidae. To investigate spatitemporal patterns of distribution and

abundance, two substratum typs (rock and sand), within two rocky reef sites, were sampled twice

a month from May 2017April 2018 using lighted benthic emergence traps. Over the course of the
study, emergence traps captured a total of 8,277 micropredators, of which there were 5,978
cirolanids, 629 cypridinids, and 1,670 gnathiids. There was a significant difference in the abundance
of each of the three families between sites, La Jolla and Point Loma. For all families, substratum was
not a significant predictor of abundance. Cypridinidshowed a significant seasonal trend, but only
significant site x season interactions for cirolanids and gnathiids. These findings are likely a result

of micropredator behavior, host distribution, and sitespecific abiotic factors.
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Stachowicz, J.J+, Firl, A.:, Kardish, M.R.:, Reynolds, L.R., Eisen, J.A:

WARMINGINDUCED SHIFTS IN THE EELGRASS MICROBIOME: CONSEQUENCES FOR PLANT
PRODUCTIVITY

1 - Uc Dauvis, 2 University Of Florida

Host-microbe interactions commonly influence plant fithess, and where p@ints play key ecological
roles may influence entire ecosystems. Growing numbers of studies describe the composition of and
variation in the microbiome of seagrasses. Assessing the effects this on plant fithess remains
challenging, in part due to logisticachallenges associated with executing environmentally realistic
manipulations. We measured the responses of root and leaf microbiomes as well as growth of
plants to experimentally increased water temperature that mimicked recent summer heat waves in
duration and magnitude. The composition of the leaf microbiome changed in response to increased
temperature and these changes persisted for over a month after return to normal temperature. In
contrast, the root microbiome exhibited only modest changes in respoesto warming and these
disappeared when normal temperatures were restored. Changes in leaf microbe communities in
response to warming varied significantly among plant genotypes, allowing us to assess the
association of microbiome change and plant growth ikependent of temperature. The magnitude of
the shift in leaf microbiome was positively associated with the magnitude of growth reduction
across genotypes in response to warming, suggesting a potential causal relationship, thought the
direction of causalityis still unclear. Experimental studies disrupting root microbiomes also
decrease eelgrass growth, suggesting a broad role for eelgrasscrobe interactions for determining
the response of this foundation species to environmental change.

Starko, S., Bailey, L., Creviston, E., James, K., Warren, A., Neufeld, C.

HABITAT HETEROGENEITY DRIVES SCRHPENDENT BIODIVERSITY LOSS IN A TEMPERATE
INTERTIDAL KELP COMMUNITY

Bamfield Marine Sciences Centre

Biodiversity loss is driven by interacting factors operating adifferent spatial scales. Yet, there
remains uncertainty as to how finescale environmental conditions mediate biological responses to
broad-scale stressors. We surveyed mithtitude kelp bed habitats to determine whether local
habitat heterogeneity has nediated changes in community diversity after more than two decades of
extreme temperature events, most notably the 2012016 heat wave. Local wave exposure
conditions were key in determining responses, with some habitats remaining stable and others
experiencing near complete diversity loss, leading to local declines without regional extinctions.
Wave-sheltered shores, which saw the largest declines, are a very common habitat type in the
Northeast Pacific and may be especially sensitive to climatelated losses in kelp diversity and
abundance. Our findings highlight how local gradients can interact with global drivers to facilitate
diversity loss and demonstrate how incorporating differences between habitat patches can be
essential to capturing scaledependent biodiversity loss across the landscape.

qd3 OAOET hr, \8aAdchedRT.:, Soto Gomez, M:, Darby, H.:, Demes, K.W., Kawai, H.:,

Yotsukura, N. s, Lindstrom, S.C.:, Keeling, P.J:, Graham, S.W:

A COMPREHENSIVE KELP PHYLOGENY SHEDS LIGHABBRVOLUTION OF AN ECOSYSTEM

1 - The University Of British Columbia,-Kobe University, Rokkodaicho, Japan, Bokkaido

University, Sapporo, Japan

Ecosystems dominated by kelps (Laminariales, Phaeophyceae) are among the most productive on

the planet. Hbwever, the lack of a robust understanding of kelp phylogeny, with corresponding

clade divergence time estimates, has limited our understanding of their origin and subsequent

diversification. Here, we reconstruct the evolutionary diversification of habitatforming kelps using

a global genuslevel phylogeny inferred primarily from organellar genome data sets, and investigate
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the timing of kelp radiation using fossil and biogeographical calibrations. We resolve several
important features of their phylogeny, ncluding relationships among the morphologically simple
EAl D ZAT EITEAO jOI 1 AGEI A0 OEAxAA AO OAT AAOGOOAI 6 (Q
demonstrating that the initial radiation of the latter resulted from an increase in speciation rate
around the time of the EoceneDligocene boundary. This burst in speciation rate is consistent with a
possible role of recent climatic cooling in triggering the kelp radiation and predates the origin of sea
otters and other benthicforaging carnivores. Historical bogeographical reconstructions point to a
northeast Pacific origin of complex kelps, with subsequent colonization of new habitats likely
playing an important role in driving their ecological diversification. Our phylogenomic findings
provide new insights into the geographical and ecological proliferation of kelps and provide a
timeline along which feedbacks between kelps and their food webs could have shaped the structure
of temperate ecosystems.

Steele, C.L.W+, Miller, M.R. -, Diego, R.:

FACTORS INFLINICING THE DISTRIBUTION OF MICROPLASTICS IN SOUTHERN CALIFORNIA
COASTAL ECOSYSTEMS

1 - California State University, Channel Islands; Qalifornia State University, Monterey Bay
Microplastics are a contaminant of emerging concern in marine and coastal egsgems. Plastics in
ocean litter are problematic because they are durable in the environment, tend to attract chemical
pollutants, and break down over time into tiny particles which can be ingested by a variety of
marine organisms. The small size and degdad nature of microplastics make it difficult to
determine the sources, and pathways of transport of microplastics. Even remote ecosystems in
uninhabited Protected Areas are affected by marine debris and microplastic pollution. We seek to
identify factors that influence the accumulation of microplastics in beach sediments including
season, beach aspect, surface currents and location. In a study of beaches throughout Southern
California, including in the Channel Islands National Park, we determined that maplastics were
common in beach sands and were entering the food web via filtdeeding macro invertebrates. The
impact of microplastics is a global issue that requires urgent action to identify and reduce sources
of plastic pollution, and to understand itsecological impacts.

Stephens, T.A+, Shields, M.;, Raymond, W.W.:, Borup, M., Domke, L.:, Eckert, G.:
SEA OTTER DISTURBANCE REDUCES EELGRASS EXTENT OF INTERTIDAL BEDS IN SOUTHEAST
ALASKA
1 - University Of Alaska Fairbanks,-2Jniversity Of Alask#&airbanks, University Of Alaska Southeast, 3
- University Of Alaska Fairbanks, University Of Tasmania
Seagrass ecosystems experience multiple stressors that complicate management and pose risks to
resource protection. Recently, sea otters were described wmeliorate eutrophication stressors via
trophic cascade interactions. When foraging for some prey, however, sea otters dig into marine
sediments, sometimes removing seagrass biomass. Previous surveys suggest increased digging
along the upper edge of eelgss beds, where preferred prey dominate. We investigated whether
bioturbation by sea otters reduces the extent to which eelgrass can grow using observational and
experimental approaches. Observationally, we quantified the mean tidal elevation of the upper
extent of eelgrass across a sea otter gradient, for which beds at sites with low activity were
expected to extend higher in the intertidal. Experimentally, we installed caged plots at ten sites to
AgAl OAA OAA 1T OOAO AECCEIT Gueddntr@ flds. A Aitdsavith lovek A h A O
otter activity, the upper edges grew higher in the intertidal compared to sites with high activity.
This translates into a reduction of about 3.5 meelgrass per mshoreline. Experimental plots
suggest sea ottes removed about 15fold more surface habitat than measured in protected plots.
This research identifies that sea otters may play an important role in the maintenance of seagrass
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through disruption of the bed margins. Such bioturbation could have significanmplications to the
ecosystem services that eelgrass provideshigh primary productivity, habitat for juvenile and
forage fishes, and carbon sequestration.

d 3 OEOI EJolhs$on D.\&.3 8

ESTIMATING DIET OF BLACK PERE&VBIOTOCA JACKSPNSEINGSTABLE ISOTOPES AND
STOMACH CONTENTS

California State University, Long Beach

51T AAOOOAT AET ¢ A OPAAEAOGSE AEAO EO AOOAT GEAIT 0O1 O
community. However, measuring diet is rarely as easy as it seems, and methafisssessing diets
have their own strengths and limitations. For example, stomach content analysis (SCA) is a direct
method of assessing what a consumer ate. However, depending on the rate of digestion, some prey
may be over or underrepresented in diet esinates. Stable isotope analysis (SIA) may provide
additional information regarding the composition of diets within populations. SIA measures diet
indirectly but integrates over a much longer period of time. We compared the estimated

proportions of various prey in the diet of a wellstudied fish species, Black PerchiEmbiotoca

jacksonj using SCA and SIA. Stable isotope mixing models were used to estimate diet using a
Bayesian framework. Using a series of models for three separate populations in Southernif@ahia,
xA AT T PAOAA AEAO DPOI Pi OOET T O AOOEI AGAA OOGEIT C 3#
informed by SCA, and models with informative priors using stomach content data. The models
indicated that prey types such as polychaetes and decapodsaynbe more important to Black Perch
than SCA may suggest. This study illustrates the importance of sampling from several locations and
OOET ¢ Aii bl Ai AT OAOU 1 AOGET A0 OF CAET A 11 0OA OET O
Sullaway, G.H.», Francis, T.B.:, Samhauri, J.S.:

RESTORATION BENEFITS BELOW THE SURFACE: DEVELOPING AN EMPIRICAL BASIS FOR
CONNECTING RESTORATION TO FISH COMMUNITIES

1 - Northwest Fisheries Science Center, NOAA, University Of Washingtdmiersity Of Washington,
Tacoma, 3 Northwest Fiseries Science Center, NOAA

Seawalls, riprap, piers, and other hard structures have transformed coastlines across the globe. In
an effort to mitigate the documented negative impacts of such shoreline armoring, resources have
been increasingly dedicated taestoration projects. In Washington State, management agencies
EAOA DOET OEOEUAA A£EAE 000 O OAOOI OA AGEOOEI ¢ AO
The proximate effect of these restoration activities is beaches free of anthropogenic modétmns.
While both the proximate and broader impacts of restoration have been documented in beach and
intertidal marine ecosystems, the closely linked nearshore subtidal ecosystem has received
comparatively less attention. Our study addresses this knowledggap by evaluating the

effectiveness of shoreline restoration projects for fish communities that may not be directly
dependent on beach habitat, with a focus on juvenile salmon and an important forage fish, Pacific
herring. At six sites throughout Puget 8und, we surveyed fish assemblages and ecosystem
characteristics along restored shorelines and nearby armored and natural shorelines. Lampara
seine and snorkel surveys reveal substantial site and regional variability in fish community
composition and abundance, with distinct seasonality in this variability, and provide an opportunity
to examine landscapescale spatial and temporal patterns in fish communities throughout Puget
Sound. These results inform management actions aimed at supporting conservationaggthat

extend beyond the immediate nearshore and beach habitats.

Terhorst, C.P. », Brisson, C.:, Coffroth, M.A.:
SPECIES INTERACTIONS POSE CHALLENGES FOR EVOLUTIONARY RESCUE ON CORAL REEFS
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1 - California State University, Northridge, 2University AtBuffalo

Microalgal symbionts in the Symbiodiniaceae are important symbionts on coral reefs. The
breakdown in the mutualism with coral reef species that occurs as a result of increasingly warmer
ocean temperatures is a major threat to coral reefs around éhglobe. Given their short generation
times, symbionts have been the focus of attempts at assisted evolution aimed at reef conservation.
We found significant variation among algal genotypes in the speci&eviolum antillogorgium,
suggesting that laboratol selection experiments might produce phenotypes adapted to different
water temperatures. However, 2 years (>500 generations) of laboratory selection at high
temperature did not result in local adaptation to high temperatures associated with bleaching.
Further, introduction of symbionts into polyp hosts greatly depressed the extent of genetic
variation in photosynthetic rate. Mutualistic traits, such as growth rate and photosynthetic rate,
measured in culture may not reflect the expression of those traits #hin hosts. This suggests that
evolutionary rescue on natural reefs may take a considerable amount of time. Different rates of
selection inside and outside of hosts means that efforts at assisted evolution will depend on how
much of the algal life cycle ccurs inside and outside of hosts.

Tomas Nash, F.-, Mauney, C., Morris, A. s, Hayduk, J.:, Hernan, G.s, Moses, M.

EVIDENCE OF BIOTIC RESISTANCE IN A TEMPERATE SEAGRASS BED: THE ROLE OF GRAZERS
1- Oregon State University Imedea (C4itb), 2- Depatment Of Environmental Sciences, University Of
Virginia, Charlottesville, Va, 22904, Usa; Bepartment Of Coastal And Environmental Science, Flagler
College, StAugustine, Fl, 32084, Usa; Oregon State University, Bimedea (CsidJib)

Invasive speE A0 AOA T1TA T &£ OEA x1 01 A60 1 AOCAOGO OEOAAOD
common as a result of increasing globalization. To effectively manage the expansion of invasive
species, it is important to examine invasions in a community context,rsie native species may be

able to provide biotic resistance via competition or consumption of the nomative species. In
temperate seagrass systems, herbivorseagrass relationships are vital for the survival of

ecologically and economically valuable seagss beds; for example, mesograzers may buffer

negative effects of eutrophication by consuming competitive epiphytes. Through a series of
experiments, we have examined the relationship between native herbivores and nativEédstera
marina) and invasive . pponica) seagrass in a temperate estuary. A series of choice feeding trials
indicated that several species of native mesograzers tend to prefer the invasive rather than the
native seagrass, and thaZ. japonicais actually a more favourable diet for nativegrazers, enhancing
their growth and survivorpship. When growing the two seagrass species in the presence or absence
of the mesograzer community in a mesocosm experiment, we obtained further evidence of biotic
resistance, as the presence of grazers enhantthe competitive success oZostera marinaover Z.
japonica. Our results highlight the importance of native fauna in regulate invasion success and point
to the fact that nonnative species can also have positive effects in the ecosystems they invade.

Trai ger, S.B., Hirsh, H.K.:, Takeshita, Yui s, Mucciarone, D.A.:, Dunbar, R.:, Nickols, K.:
KELP VERSUS PHYTOPLANKTON: HOW DOES PRIMARY PRODUCTION AFFECT CARBON
CHEMISTRY IN THE NEARSHORE ENVIRONMENT OF MONTEREY BAY?
1 - California StateUniversity, Northridge, 2 Stanford University, 3 Monterey Bay Aquarium
Research Institute
Marine primary producer carbon uptake may partly ameliorate ocean acidification. To understand
how kelp and phytoplankton alter nearshore seawater carbon chemisy, we investigated
relationships between phytoplankton and kelp growth and patterns of dissolved inorganic carbon
(DIC). DIC, phytoplankton, and fluorescence (proxy for Chl a) were monitored twice weekly during
summer 2018 at paired rocky (7z 10 m depth) and offshore sandy sites (14 16 m depth) at wave
exposed and protected locations in Monterey, CA. At the waypeotected site where kelp was
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present, kelp growth was measured weekly. Surface DIC ranged from 1940 to 2090 umoikgnd
was almost always lovest at the protected rocky site, likely due to consistently high kelp growth.
Bottom DIC ranged from 2010 to 2200 umol kgl and was generally higher than at the surface.
Bottom and surface DIC were similar among sites when all sites were vertically mixeddicating
that mixing may obscure the potential kelp growth signal. A miduly slight decrease in surface DIC
may be linked to a slight increase in surface fluorescence and temperature at the same time.
Shallow rocky sites were more often well mixed thamat the offshore sites, yet surface fluorescence
and phytoplankton community composition were similar. The similarity of the phytoplankton
community and fluorescence among sites despite differences in DIC indicates that physical
conditions, such as upwellig and water residence time, and kelp growth may be important in
affecting nearshore DIC and kelp forests may play a role in ameliorating ocean acidification.

Tsounis, Georgios », Lorenzo Bramanti :, Peter J. Edmunds:

DISTURBANCE AND FUNCTIONAL REDUNDAMEBRIATE CANOPY STRUCTURE OF CARIBBEAN
SHALLOW WATER OCTOCORAL COMMUNITIES

1 - California State University Northridge, 20bservatoire Oceanologique Banyuls Sur Mer

Diverse octocoral communities (i.egorgonians) on Caribbean reefs deliver ecosystem sepés of

fish habitat provisioning, motivating our hypothesis that functional redundancy mediates stability

of canopy structure and delivery of this ecosystem service. During this study (20%2018),

Hurricanes Irma and Maria (9/2017) reduced mean octocoral dnsities on shallow reefs at two

sites in St John, US Virgin Islands, by ~33%. Decomposition of this effect among the three most
common speciesAntillogorgia americana Eunicea flexuosa, anorgonia ventalina revealed

insight into the role of octocoraldiversity in this system (where 35 species are found). The recent
hurricanes did not affect the annual mortality of E. flexuosa, but increased mortality &. americana
and G. ventalinademonstrating heterogeneity in the impacts of physical disturbance anmg

species. Analysis of the timing and mode of action of mortality revealed that the storm effects were
delayed (occurring from 11/2017 to 8/2018), and disproportionately affected small (5710 cm tall)
versus larger (> 10 cm tall) colonies. Despite thesdnanges, average octocoral height and densities
in 2018 remained above levels recently shown to be effective at providing habitat to demersal
fishes. This outcome suggests there is functional redundancy among octocoral species in delivering
at least one eceystem service.

d4 00T A ORuesing 3.18
DIET OF PISASTER OCHRACEUS IN THE SAN JUAN ISLANDS, WA AND THE ROLE OF ALTERNATI\
PREY ON MEDIATING PREDATION PRESSURES
University Of Washington
Top down control emphasizes the role of consumers in mediatingpexistence or initiating trophic
cascades. Examples from marine ecosystems include the rocky outer shoreline of the western US,
where the keystone predatorPisaster ochraceumaintains the diversity of the sessile intertidal
community by preying on compettively dominant mussels. What affect do alternative prey have on
the predation pressure of sea stars on these mussels? In this study, we address this question in
three stages. First, comprehensive community surveys were taken to identify and count the
proportion of potential prey in the field. Second, alP. ochraceusvithin the sites were counted and
measured, then flipped over to identify and record any prey items being consumed. This diet study
differed from previous studies in that stars were surveyed W snorkel within a fixed, narrow range
of tide heights at different points in the tidal cycle throughout the survey period. Comparing food
availability to observed prey proportions may allow for the calculation of electivity coefficients for
these populaions. Finally, field manipulations of prey community composition in the field will
allow us to measure any changes in predation pressure on musselsByochraceusThe outcome of
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this study will further improve our understanding of predator-prey interactions in a complex food
web and their roles in structuring communities.

d 6 Al A A Udnda,#.8Beas, R:, Montafio, G.:

COMANAGEMENT IN MARINE RESERVES: FROM ISLA NATIVIDAD TO ISLA TODOS SANTOS
1 - Universidad Auténoma De Baja CaliforniBacultad De Ciencias,-AJniversidad Autonoma De Baja
California, Facultad De Ciencias Marinas; Bistituto De Investigaciones Oceanolégicas, Universidad
Auténoma De Baja California

Marine diversity and the economic stability of coastal fisher communiés are threatened by the
combination of climate-driven disturbances and overexploitation of resources. One of the most
effective tools used to promote marine ecosystem resilience and resource management is the

implementation of marine protected areas (MPA§h DAOOEAOI AOI U O1T 1T OAEA U
mortality event affected commercially important resources off the coast of Isla Natividad (IN) in N
"AEA #Al EZA Ol EA 300h -A@EAITh 11 AAl AEEOEAOGO ATl

establishmarine reserves. The design, implementation and monitoring of these reserves are an
unprecedented example of cananagement in highly variable ecosystems. The goal of this study is
to analyze whether this successful management example could be replicatedslas Todos Santos
(ITS). We compared the two sites within five different categories: 1) geomorphology, 2) ecology, 3)
socioeconomics, 4) fisheries and aquaculture, and 5) management and conservation. We found both
islands are comparable with similar ecabgical characteristics but show important differences in
socio-economics and management. For example, we found both islands have similar species
composition but IN has cemanaged territorial fisheries rights while ITS only has concessions for
resources with overlapping groups of fishers. Exploring potentially replication of successful
management is important to promote sustainable management of resources and could inform
management plans.

d 6 AGallo, C. I., Carpizo-ltuarte, E., Bauer, J., Beas, R., Lorda).

THE POTENTIAL FOR AQUACULTURE OF THE WARTY SEA CUCBMBERTICHOPUS
PARVIMENSIS

Atunomus University Of Baja California

The warty sea cucumbelParastichopus parvimensis a temperate species with extraordinary value
in the Pacific coast of Califorra and Baja California. In recent years, its populations have been
reduced by the combined effects of overfishing and climate change. Very little is known about its
reproductive biology, and thus its culture and conservation actions are limited. The aim tfis

study was to describe the spawning behavior, larval development and thermal preferendum of the
adults. Our results indicated thatP. parvimensispawning behavior is strongly influenced by
temperature and food type. We found that larval development tees 26 days to reach competent
stage and metamorphose. In addition, we described its ontogeny and morphology of each of the five
early developmental stages of this species. To our knowledge, this is the first attempt to describe
the developmental characteistics of P. parvimensisThis in turn, is very valuable to promote its
culture, and contribute to its management and conservation.

d6 AT EAOA OA,iSpehcer, LHg Raberts, S.B.

ADULT LOW PH EXPOSURE INFLUENCES LARVAL ABUNDANCE IN PACIFIC OYSTERS
(CRASSOSTREA GIGAS)

School Of Aquatic & Fishery Sciences, University Of Washington, Seattle, Wa, Usa

As negative effects of ocean acidification are experienced by coastal ecosystems, there is a growing
trend to investigate the effect ocean acidification has omultiple generations. Parental exposure to
ocean acidification has been shown to induce larval carryover effects, but whether or not an acute
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exposure to a stressor as an adult can influence the larval generation long after the stress has been
removed hasyet to be tested. To assess how a temporary exposure to experimental ocean
acidification affects the ecologically and commercially relevant Pacific oyste€(assostrea giggs

adult oysters were exposed to either low pH (7.31 £ 0.02) or ambient pH (7.82G:02) conditions

for seven weeks. Oysters were then held for eight weeks in ambient conditions, and subsequently
conditioned for four weeks at ambient pH. After reproductive conditioning, oysters were strip
spawned to create four families based on maternand paternal ocean acidification exposure. The
number of D-hinge larvae were counted eighteen hours post fertilization. A sespecific broodstock
response was observed, where female exposure to low pH conditions resulted in fewerhihge

larvae. This study demonstrates that the effects of ocean acidification can last beyond the time from
when the environmental perturbation is experienced. Broadening the understanding of

AT OEOTT1 AT OAT T AT TOU xEI1 AA OAlI OAAT A wmaHel AT 10
face of environmental change change.

d7 Al EAQhbong, BDx 8

PLANT TISSUE, SPECIES, AND POPULATION INFLUENCE PALATABILITY FOR A SALT MARSH
BURROWING CRAB

1 - San Diego State University And Uc DavisSan Diego State University

Although herbivore preferences for plants can vary strongly between different plant tissues
(e.g.roots vs leaves), studies are lacking that examine geographic patterns in palatability of multiple
tissues from multiple plant species. To address this gap, we condudtenulti-choice feeding assays
with the lined shore crab,Pachygrapsus crassipea consumer that has access to leaves and roots of
two salt marsh plant species, cordgrassSpartina foliosg and pickleweed Sarcocornia pacificg We
collected organisms fromthree sites in southern California (KF1, KF2, SDL) and three sites in
northern California (BOL, TOM, BOD). In mesocosms, at Bodega Marine Lab and SDSU Coastal
Marine Institute, shore crabs were offered both leaves and roots from the two plant species in
cafeteria trials. Crab feeding preferences for plant species and plant tissues varied between sites at
both small (< 25km) and large (> 800km) spatial scales. Because these data suggestedspcific
patterns in cordgrass palatability, we compared the reltive palatability of cordgrass leaves from
multiple sites from within each region. Northern California crabs tended to prefer cordgrass leaves
from BOD, regardless of crab source. Patterns from BOD suggest that preference for pickleweed
relative to cordgrass may be due to an increase in pickleweed (roots) palatability. Overall, crab
preference varied between plant tissue, species, and population. These findings suggest that feeding
preferences of burrowing crabs can result in differential influences on pla community structure
across sites and regions.

d7Al 1 ET CABd 6IJR 8% 8
PREDICTING PREDATGHREY RESPONSES TO CLIMATE CHANGE USING A COMMUNITY
REGULATION MODEL
University Of California, Irvine
Projections of climate change impacts focus primdsi on the direct abiotic effects on individuals
and populations. However, these models often ignore species interactions, which can regulate
community composition and structure. To evaluate both direct and indirect effects of climate
change on species distbutions, we applied the MengeSutherland model, which describes the
relative role of predation and environmental stress in regulating community structure. Using a
spacefor-time approach along a thermal gradient, we tested the predictions that predatoiare
more strongly affected by increasing environmental stress than prey and that incorporating
indirect (predator) effects increases our ability to predict impacts of increased temperature on prey
distributions. We surveyed vertical distributions of predairs (sea stars) and a foundational prey
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species (mussels) at 20 intertidal sites along the West Coast of the United States. Using generalized
linear models and a structural equation model, we found that as temperature increased, the upper
tide height limits of foundational prey species decreased (a direct effect) while the lower limits also
shifted downward, due to an indirect effect on predator distributions. Under future climate change,
mussel ranges may undergo a vertical shift towards the subtidal, alng for localized persistence
with implications for associated species. Our model comparisons indicate that incorporating both
direct and indirect environmental stress effects can improve prediction of responses to warming.

Warneke, A.M.:

BUILDING A COMMNITY AROUND CLIMATE RESILIENCE

Climate Science Alliance, San Diego, Ca.

Our communities comprise the keystone to effectively integrating adaptive management techniques

and building climate resilience. The Climate Science Alliance, a network of leaders, eators,

artists, scientists, and managers from over 200 fational organizations, focuses on sharing
ecosystembased resiliency approaches to safeguard our communities and natural resources from

the threats of climate change. San Diego County isatthedh@ O T £ OEA 111 EAT AA§ O
cutting-edge projects focused on science partnerships, capacity building/training, and innovative
community engagement. Most recently, we have initiated a powerful community engagement
framework to integrate the San Diego County Ecosystems: Ecological Impacts of Climate Change on

a Biodiversity Hotspot assessmeng an overview of regionally-specific climate information paired

with current research on local biodiversity and habitats at risk due to climate variabilig and other
O0OOAOOT 0O8 4EEO Al AOIi AT Oh A Ai 1T OOEAOOEIT O1T OEA
Assessment, is the first of its kind in providing regionallyspecific climate hazard information for

our communities and how we are preparing to face thse vulnerabilities. Through our extensive

network of stakeholders and innovative approach, the Alliance creates an effective pipeline for
scientists to share this work directly with managers and community engagers.

Watson, J.C+, Rechsteiner, E. U., Burt, J.;, Saville, L.-
LONGTERM CHANGES IN LON®VED KELP FORESTS; THE ROLE OF HISTORY AND THE
ENVIRONMENT.
1 - Professor Emeritus, Vancouver Island University, Nanaimo BeHa&kai Institute And The Applied
Conservation Science Lab, Geography &épent, University Of Victoria, Victoria, Bc,-Loastal
Marine Ecology And Conservation Lab, School Of Resource And Environmental Management, Simon
Fraser University. Burnaby Bc.,-AVest Wind Sea Labs, Victoria Bc
Ecological change is a product of eimonmental and biological drivers. The processes shaping
communities are often hard to disentangle as they can occur on long time scales. We examined
decadatscale changes in forests of thelong EOAA EA1 bh O0OAOUCI PET OA AA]
west coast of Vancouver Is., BC. We used shallow sublittoral Pterygophora forests (where waves
exclude grazing sea urchins) to control for sitespecific factors and compared the age structure,
density, biomass, and growth of shallow stands to adjacent deepstands that recruited after sea
urchins were removed by sea otters. The deep Pterygophora stands exhibited narrow age ranges
(pulsed recruitment) compared to shallow forests at the same sites. As the modal age of deep
stands passed 10 yrs, stipe densitgieclined. By a modal age of 17 yrs most deep Pterygophora
forests had senesced but slowly recovered via recruitment. In 25 yrs, the net mean biomass of
stipitate kelps (Pterygophora and Laminaria spp.) in the shallow forests declined by ~50%,
whereas chang in net mean kelp biomass in the deeper stands was not significant perhaps
reflecting a patchwork of successional states at the 11 sites. Although growth rates, based on-age
size, changed slightly on a decadal scale, growth rates in the shallow and g&terygophora forests
did not differ, suggesting factors affecting growth did not the cause biomass changes in the shallow
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stands. These results emphasize the importance of considering ecological history and the
environment when studying longterm changesin ecological communities.

d7 Al 1 OhRa#ud®SB, Yerrace, S.L:, Spencer, D.P:, Sebens, K.P;

ON THE POPULATION ECOLOGYMEH RIDIUM FARCIMEN

1 - Biology Department, University Of Washington; 3chool Of Aquatic And Fisheries Sciences,
University Of Washington

In the northeast Pacific, the giant frilled anemon&letridium farcimenforms dense aggregations on
subtidal ledge and boulder communities and underneath floating docks in marinabl. farcimenis a
competitive dominant, excluding manyof the other invertebrates that occupy primary space on
walls and ledges, but details on its distribution and how the population is controlled are poorly
understood. The distribution of M. farcimenwas studied through extensive surveys at twelve
locationsin the San Juan Island archipelago. Current and temperature at these sites and light,
surface orientation, and depth at the photograph level were compared with the density ™.
farcimen. Anemones were distributed along vertical walls in shallow communitig (less than 18
meters), but become more abundant on sloping and horizontal surfaces deepbt. farcimen
populations are highly impacted by depth and surface orientation, which relates heavily with light,
but density, at the site level, is unrelated to néher current nor temperature. It seems thatM.
farcimen prefers light levels insufficient to grow kelp and other tall macroalgae although this needs
to be tested experimentally. Abiotic and biotic factors help control this species from becoming an
omnipresent competitive dominant.

Welsh,L.E

ATMOPSHERIC MICROPLASTICS

Csu Channel Islands

While microplastics (plastic particles <0.05 mm) have become a ubiquitous contaminant across
marine and freshwater environments (Barnes et al. 2009) worldwide, proximate sawing is poorly
understood. The atmospheric distribution and resulting deposition of into surface waters could
prove to be a major upstream source of microplastic and therefore critical to estimating
consequences to human and environmental health. We hawecently begun investigating indoor
and outdoor ambient air as a possible source of microplastic pollution via an elevational sampling
method established by Johnny Gasperi at the Laboratories of EAU in Paris. Sampling different
elevations (e.g30, 125, ad 250 cm) above surfaces suggests that microplastics are likely-re
suspended from given substrates due to human activity. We measured indoor air within four
different laboratories and outdoor air across four different coastal landscapes around the CSU
Chamel Islands campus with a Colgalmer vacuum pump fitted with a glass fiber GF/A Whatman
filter (1.6um) to quantify the number of suspended plastics. We also sampled air and accumulated
rain collected from two on-campus locations before, during, and afterainfall events via a modified
BACIPS design. Preliminary results suggest that suspended atmospheric microfiber can be found in
varying densities across all indoor and outdoor airmasses from multiple environments, with
microfiber concentrations typically around 10-15 fibers per my(for indoor, outdoor,

Whalen, M. A.+, Hessing-Lewis, M. :, Lemay, M.;, Paulay, G-

AUTONOMOUS REBWONITORING STRUCTURES REVEAL SPATIAL STRUCTURE AND SUBTLE
HABITAT FILTERING OF ROCKY REEF COMMUNITIES

1 - Hakai Insitute, University Of British Columbia,-Florida Museum Of Natural History

Habitat filtering is an important process that shapes communities in heterogeneous environments,
potentially revealing associations between foundation species and many other espies. Kelps are
known to be provide essential threedimensional habitat for economically and culturally valuable
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species, yet how these iconic foundation species influence the assembly and structure of entire
communities remains unresolved. We used Automaous ReefMonitoring Structures (ARMS;
oceanarms.org) to assess how kelps influence patterns of early successional community structure in
benthic rocky reef communities in Central British Columbia, Canada. We placed ARMS (n=12) in
urchin barrens and in forests dominated byMacrocystis pyriferaor Nereocystis luetkeanfor ten
months around the Calvert Ecological Observatory. Abundance of large mobile taxa, cover of sessile
taxa, and metabarcoding of mobile and sessile assemblages revealed similar patterosoas sites

and habitat types. We found weak community dissimilarity between urchin barren and kelp

habitats across focal community components, and we found little differentiation between the
communities dominated by the two canopyforming kelps. We founda high degree of compositional
overlap between communities developing on ARMS, as expected for highly connected subtidal reef
systems. The greatest source of variation in community composition was related to the spatial
arrangement of sites, potentially rasealing how environmental gradients at a scale larger than
transitions between foundation species but within the same general habitat influences community
structure in this region.

d 7 E E O A:h Ferte8i$F8:, Kroodsma, D.A.:, Hazen, E.L:, Carlisle, A.B.+, Scales, K.L:, Bograd,
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PREDICTED HOTSPOTS OF OVERLAP BETWEEN HIGHLY MIGRATORY FISHES AND INDUSTRIAL
FISHING FLEETS IN THE NORTHEAST PACIFIC

1 - Hopkins Marine Station, Stanford University,-®lobal Fishing Watch, 3SNOAASouthwest

Fisheries Science Center; 8chool Of Marine Science And Policy, University Of Delawar8cbool Of
Science And Engineering, University Of The Sunshine Coast

Many species of sharks and tunas are threatened by overexploitation, yet the degrdeoverlap

between industrial fisheries and pelagic fishes remains poorly understood. Using satellite tracks

from 1,007 industrial fishing vessels in conjunction with predictive habitat models built using 876
electronic tags deployed on seven pelagic shaand tuna species, we developed fishing effort maps

by gear type across the Northeast Pacific Ocean and assessed overlap with core habitats of pelagic
AEOEAO8 7A & O1T A OEAO OP Oi ouvbp 1T &£ OPAAEAOG AT O
and identified overlap hotspots along the North American continental shelf, the equatorial Pacific,

AT A -AQGEAT 80 oAl OOEOA %ATTTIEA :1T1TA8 1/ 00 OAOOI
high seas conservation efforts for effective management (e.gQ0% of blue shark overlap and 48% of
albacore tuna overlap occurs in international waters) and which may be effectively managed by

single nations (e.g., 75% of salmon shark overlap occurs in U.S. waters). Vessels flagged to just 5
nations (Mexico, China, Tiavan, Japan, and the U.S.) account for the vast majority (> 95%) of

overlap with core habitats of our focal sharks and tunas on the high seas. These results may inform
ongoing, global negotiations over national fishing rights and conservation priorities tachieve
sustainability on the high seas.

d 9 A A C A QGouhieg %8., Hughes, A.R.

LOCAL AND REGIONAL CONTROLS OF COMMUNITY STABILITY

Marine Science Center, Northeastern University

Understanding factors that promote stability can help predict how ecosysms will fare in the face

of global change. Stability, defined as variation in community composition through time, can be

influenced by local factors like habitat size and regional processes like dispersal. Island

biogeography theory (IBT) links local andregional processes, predicting that species richness

positively and negatively correlates with island size and mainland distance respectively. Although

IBT predicts species richness, it ignores species identity and abundance changes ¢ommunity

compodtion) that can occur during species turnover. Thus, the relationship among IBT and stability
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are unclear. Here we examine how IBT characteristics relate to fish and invertebrate temporal
community stability across six coastal ponds. We plotted communitiagsing nMDS, measuring their
distance in ordination space to calculate stability via: convex hull area, mean yeir-year and mean
year-to-centroid distance. Plotting instability metrics as a function of IBT characteristics, we found
both negative and podive relationships of instability with pond size and ocean distance
respectively. Lastly, we built a path analysis to look at the direct and indirect relationships of IBT on
instability and found the total effect is driven through the direct relationship é pond size and
distance, not through the IBFspecies richnessinstability path. This work extends the IBT

framework to consider community composition through time, demonstrating that patch size and
input distance can be used to predict stability.

d 91 Om’RIME Schram, J.B., Galloway, A.W.E.

EELGRASS PATHOGEN SYNTHESIZES ESSENTIAL FATTY ACIDS

Oregon Institute Of Marine Biology, University Of Oregon

Eelgrass wasting disease decimated Atlantic eelgrass beds in the past and is a continued concern in
efforts to maintain and recover eelgrass beds on the North American West Coast. However, the
AEOAAOA G Qabpristbuiaiza3tdriefiz), is widespread and present in eelgrass beds in varied
states of health. Understanding how this pathogen of a foundation spies affects ecosystems in

both negative and positive ways is imperative for a holistic view of its ecology. Based on high leng
chain polyunsaturated fatty acid (LCPUFA) production by relatives of Lz, we hypothesized that Lz
similarly synthesized LCPUFAT=d, if confirmed, further posited that Lz may influence ecosystem
production. Several LCPUFA, including docosahexaenoic acid or DHA, are considered to be essential
molecules for most heterotrophs, which generally cannot synthesize these molecules de nowo i
biologically relevant amounts. By culturing isolates of Lz on both artificial and eelgradsased
substrates, we found that Lz synthesized significant amounts of DHA, a particularly important
essential LCPUFA to many consumers. Our experiment showed tlRd4A is the most abundant FA

by mass in Lz, which could indicate that eelgrass wasting disease plays a more nuanced and
possibly positive role in seagrassassociated food webs than previously recognized. Our next steps
are to investigate whether and how ths production enters higher trophic levels in eelgrass
ecosystems, highlighting an unrecognized potential for this destructive pathogen to also create.

Yund, P.O.

REGIONAL SCALE CONNECTIVITY AMONG MAINE BARNACLE POPULATIONS INFERRED FROM

THEPHENOLOGY OF LARVAL RELEASE AND SETTLEMENT

The Downeast Institute P.O. Box 83 Beals, Me 04353

Demographic population connectivity can be assessed via several methods, but most require

significant effort and funding to implement. In systems with strong latudinal gradients in

spawning time (or larval release) and settlement, regional scale connectivity can also be estimated

by spatial variation in the correlations among these events. | monitored the timing of larval release

in 9 barnacle Semibalanus balanides populations in the Gulf of Maine and the temporal patterns

of settlement in a subset of 7 of these populations in 2017. Populations were distributed inshore of

two different oceanographic regimes; the Eastern and Western Maine coastal current systems

(EMCC vsWMCC). Laboratory estimates of pelagic larval duration were combined with cross

correlation analyses to infer connectivity from timing data. Larval release data indicated two

gradients in spawning time that ran in opposite directions along theaast. Settlement was

bimodally distributed in the south, grading into a unimodal distribution further north. Cross

correlation results suggest that early season settlement in populations inshore of the WMCC was

driven by larval supply from populations in that same region, but late season settlement was

derived from natal population associated with the EMCC. By contrast, settlement inshore of the
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EMCC was entirely derived from natal populations within that same region. Although this approach
does not fully resolve populatiorn-level connectivity patterns, it is cheap and simple and regional
scale patterns may be adequate for many management purposes.
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EFFECTS OF REGIONAL CLIMATE FORCING ON-LERK POPULATION FLUCTUATIONS OF THE
OCHRE SEA STAR IN SOUTHERN CALIFORNIA

1 - California State University, Long Beach, CA 90840Cabrillo Marine Aquarium, San Pedro, Ca,
92866

Intertidal populations of the ochre sea starPisaster ochraceoysave been monitored annually at

three sites on the Palos Verdes Peninsula (PVP) in Southern California since 1975. Sea star densities
have fluctuated dramatically over the past 40+ years, but appear to be decoupled from local factors
such as annual upwelling intensity or cumulative hours exposed during low tide. Instead, sea star
population abundances and recruitment were significantly correlatd with multiple regional

climate indices that include the Multivariate ENSO Index (MEI), Pacific Decadal Oscillation (PDO),
and North Pacific Gyre Oscillation (NPGO). In the late 1970s, this species was severely impacted by
a densovirusassociated wastingdisease, first observed several years prior to the extreme 1982

1983 El Nifio event; PVP populations did not recover to earlier densities until the late 1980s. A
similar die-off was recorded in 2013, again preceding the 2022016 record-setting El Nifio even

by several years. Based on our previous observations, we predict that it will take approximately a
decade for PVP sea stars to recover from the latest mass mortality event.

Arington, A.M. =, Aoki, N.z, Harned, A.A.:, Mushegian, N.:, Katija, K, Osban, K. -

SWIMMING MECHANICS OF GOSSAMER WORMS

1 - Santa Barbara City College, Santa Barbara, Ca Department Of Invertebrate Zoology, National
Museum Of Natural History, Smithsonian Institution, D. G.D&partment Of Invertebrate Zoology,
National MuseumOf Natural History, Smithsonian Institution, D. C.; Blonterey Bay Aquarium
Research Institution, Moss Landing. Ca,Bepartment Of Invertebrate Zoology, National Museum Of
Natural History, Smithsonian Institution, D. C. Monterey Bay Aquarium Resehrsfitution, Moss
Landing. Ca

Gossamer worms (Polychaeta: Tomopteridae) differ from most polychaetes in key morphological
differences that may play an important role in locomotion. Although tomopterids have body
segments, these are not isolated by mesenies as in most polychaetes. They also lack the
characteristic chaetae of polychaetes, instead each parapodia ends in two gelatinous {like
appendages. When applied to previous models for polychaete swimming mechanics, these
characteristics should transhte to a slow swimming style, yet this is far from true. In order to begin
to understand how tomopterids accomplish their fast, maneuverable swimming despite these
differences, we used high speed video footage on nine individuals to examine the kinematégheir
swimming. We tracked 52 landmarks on each worm as they swam and counted the number of
wavelengths, number of segments involved in each wavelength, and the number of parapodia in
power and recovery in each wavelength. We determined that the wormsainot show significant
differences in their basic swimming mechanism, and that the length of each parapodia is changed
when in power vs.recovery, while body displacement by the body wave further increases the reach
of the parapodia. Likely the change iparapodial length and reach and the difference between
number of parapodia in power and recovery at any given point maximizes the difference between
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thrust and drag. This allows for a high speed swimming style with impressive maneuverability that
shows potential as a model for biomimetics in fields such as surgical robotics.

qd! OO0AhSMithe ¥R3

COSTA RICAN ROCKY INTERTIDAL COMMUNITIES AND THE ROLE OF HERBIVORY AND
NUTRIENTS IN DRIVING COMMUNITY STRUCTURE

California State Polytechnic University, Pomona

Rocky intertidal ecosystems in temperate regions are incredibly diverse habitats with a high
abundance/biomass of macroflora and macrofauna. Conversely, tropical rocky intertidal shores
have often been described as bare rock dominated, consisting of lowotic abundance. Our
community composition studies at 35 rocky intertidal sites in Costa Rica (5 Caribbean, 30 Pacific)
support this pattern, with quadrats from the high to low zone being dominated by bare rock. While
macroalgae and macroinvertebrates wergresent, particularly in the low zone, they were often
small in size. The abiotic and biotic drivers of community composition in tropical rocky intertidal
systems have been understudied. To elucidate the roles of two factors, herbivory and nutrient
supply, in driving species abundances, settlement plates were placed in the mid to low zones at 3
sites on the Nicoya Peninsula (Pacific coast) of Costa Rica. Settlement plates were exposed to
combinations of herbivory (cages +#) and nutrient enrichment (+/ -) treatments (plus a cage
control) and monitored for biotic cover/biomass over a 10week period. At the end of the
experiment, most plates were covered by biota, mostly macroalgae, with preliminary analyses
suggesting that neither herbivory nor nutrients hada detectable effect. This study is important as it
creates a baseline of community composition of Costa Rican intertidal systems that had previously
been minimally studied. In addition, this study sheds light on the potential negligible role of
herbivory and nutrients in driving tropical rocky shore composition.

d! OU O U Akhdn, A+ Bedersen, N.E., Edwards, C.B., Smith, J.E.

CHANGES IN ALGAL COMMUNITY STRUCTURE FOLLOWING WARKER EVENTS ON PALMYRA
ATOLL, CENTRAL PACIFIC

Scripps Institution Of Oceanogphy, University Of California San Diego, La Jolla, Ca, Usa
Increases in ocean temperature are known to be among the most significant threats to coral reef
ecosystems often causing coral bleaching and subsequent mortality. However, despite extensive
study in this area, little is known about how warmwater events affect benthic reef algal
communities. We hypothesize that following warmwater events associated with EI Nin?0 Southern
Oscillation, the cover of calcareous algae on coral reefs will decline, criegta shift toward
dominance of fleshy macroalgae and turf. Here we specifically explore how benthic algal
communities change over time on Palmyra Atoll in the remote central Pacific. We use-géar time
series of permanently marked photoquadrats acrossdih the shallow reef terrace (5m) and the
deeper forereef (10m). All images were analyzed in Photoshop where the planar areas for both
calcareous and fleshy algae were quantified and converted to percent cover. Our results show that
across both habitat types, overall calcareous algal cover decreased in El Nin?0 years (2d®and
2015) while overall calcareous algal cover increased. Calcareous genéfalimeda sppand
Peyssonnelia sppleclined in cover during warmwater periods and so may be temperature
sensitive. These results highlight the importance monitoring benthic algal populations to better
understand how they are likely to respond to global climate change.

Becker, B.J.», Horwith, M. -, McCartha, M.;, McKenney, G., White, S.:, Matheson-Margullis, H. :,

Mullins, D. :, Drake, J.M.;, Kim, S.:

DOES EELGRASS ACT AS AN OCEAN ACIDIFICATION REFUGE FOR SHELLFISH IN PUGET SOUNL
1 - University Of Washington Tacoma,-2Vashington Department Of Natural Resources, 3niversity
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