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Panel 2
Alaska Sea Grant College Program
Prince William Sound Science Center
Pollock Conservation Cooperative Research Center
Kachemak Bay National Estuarine Research Reserve
NOAA, National Centers of Coastal Ocean Science
Minerals Management Service, Alaska Environmental Studies Program

Lunch Keynote: US Commission on Ocean Policy
Frank Muller-Karger, University of South Florida

January 24-26, 2005
Hilton Hotel, Anchorage, Alaska

Monday, January 24th

PROGRAM OVERVIEWS
Panel I
North Pacific Research Board
NOAA Fisheries, Alaska Fisheries Science Center
Exxon Valdez Oil Spill Trustee Council [S

Gulf of Alaska Ecosystem Monitoring and Research Program
Alaska Ocean Observing System
Alaska SeaLife Center
US Geological Survey
State of Alaska

Welcome to the Marine Science in Alaska 2005 Symposium
Clarence Pautzke, North Pacific Research Board

Keynote Address: Vice Admiral Conrad C. Lautenbacher, Jr., U.S. Navy (Ret.),
Under Secretary of Commerce for Oceans and Atmosphere, NOAA Administrator

Welcome to Anchorage
Mayor Mark Begich OMunicipality of Anchorage
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Break

Members OTo Be Announced

Patricia Cochran
John White
Vera Alexander
David Bedford

Denis Wiesenburg
Andrew Trites

Decision-Making, Science, and Politics

January 24-26, 2005
Hilton Hotel, Anchorage, Alaska

Monday, January 24th

Panel 3
University of Alaska Fairbanks, School of Fisheries and Ocean Sciences
North Pacific Marine Science Foundation, North Pacific Universities

Marine Mammal Research Consortium
Alaska Native Science Commission
Arctic-Yukon-Kuskokwim Sustainable Salmon Initiative
Census of Marine Life
Northern Salmon Fund of the Pacific Salmon Commission

Panel 4
Chair: Gail Phillips, Exxon Valdez Oil Spill Trustee CouncilCS Gulf of Alaska
Ecosystem Monitoring and Research Program

Note: Agencies and organizations represented in Panels 1, 2, and 3 will have a 2-page informational handout about their mission and
activities in the registration packet.



MARINE SCIENCE in ALASKA: 2005 Symposium
January 24-26, 2005

Hilton Hotel, Anchorage, Alaska
Monday, January 24th

OCEAN OBSERVING SYSTEMS AND CLIMATE CHANGE
Chair: Denis Wiesenburg, University of Alaska Fairbanks, School of
Fisheries and Ocean Sciences

Keynote: An Overview of the Arctic Climate Impact Assessment
John Walsh, International Arctic Research Center, University of Alaska Fairbanks

Poster Review

The Alaska Ocean Observing System
Mark Johnson, Institute of Marine Science, University of Alaska Fairbanks

Is the Bering Sea Stuck in a Warm Phase?
James Overland, NOAA Pacific Marine Environmental Laboratory

A Decade of Measurements of the Southeastern Bering Sea Shelf
Phyllis Stabeno, NOAA Pacific Marine Environmental Laboratory

GEM Biophysical Observations Aboard an Alaska State Ferry
Edward Coke1et, NOAA Pacific Marine Environmental Laboratory

Developing a Permanent Continental-Scale Acoustic Tracking Array for Marine Fisheries Research:
The Goal and the Strategy

David Welch, Pacific Ocean She1fTracking Project, Kintama Research

Listening for Endangered Whales Offshore Alaska, 1999-2004
Sue Moore, Applied Physics Laboratory, University of Washington

Poster Session

Reception
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MARINE SCIENCE in ALASKA: 2005 Symposium
January 24-26, 2005

Hilton Hotel, Anchorage, Alaska
Tuesday, January 25th

PHYSICAL AND BIOLOGICAL OCEANOGRAPHY
Chair: Steve Okkonen, Institute of Marine Science, University of Alaska Fairbanks

Keynote: Alaskan Oceanography: Past, Present, and Future OA Personal Perspective
Tom Royer, Center for Coastal Physical Oceanography, Old Dominion University

Poster Review

Drifters Ofrajectories During the Lagrangian Field Experiment (Prince William Sound, 28 July to 10 August 2004)
Claude Belanger, Prince William Sound Science Center

Temporal Variability in Hydrographic Conditions in Lower Cook Inlet
Scott Pegau, Kachemak Bay National Estuarine Research Reserve

Tidal Mixing Effects on a Biological Model
Meibing Jin, International Arctic Research Center, University of Alaska Fairbanks

Modeling Environmental Hydrodynamic Fields of the Bering Sea: Toward a Coupled Ice-Ocean-Biological
Model (CIOBM)

Jia Wang, International Arctic Research Center, University of Alaska Fairbanks

Reconstruction of the Summer Circulation in the Bering Sea
Gleb Panteleev, International Arctic Research Center, University of Alaska Fairbanks

Break
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MARINE SCIENCE in ALASKA: 2005 Symposium
January 24-26, 2005

Hilton Hotel, Anchorage, Alaska
Tuesday, January 25th

FISHERIES OCEANOGRAPHY
Chair: Anne Hollowed, NOAA, Alaska Fisheries Science Center

Poster Review

Alaskan Groundfish Feeding Ecology: An OBIS Information System
Dale Kiefer, Systems Science Applications

Oceanic Carbon Subsidies Led to High Marine Survival and the Enormous Prince William Sound Pink
Salmon Runs of 2003

Thomas Kline, Prince William Sound Science Center

Forage Fishes in the Western Gulf of Alaska: Variation in Productivity
Matt Wilson, NOAA, Alaska Fisheries Science Center

Does Climate-driven Variability in the Oceanographic Structure of the Gulf of Alaska Shelf Affect Fish Community
Composition by Modulating the Degree of Interspecific Competition between Juvenile PoUock and Capelin?

Elizabeth Logerwell, NOAA, Alaska Fisheries Science Center

The Multispecies Statistical Model: Incorporating Predation Equations into a Statistical Catch-at-Age Model
Jesus Jurado-Molina, School of Aquatic and Fishery Sciences, University of Washington

Lunch Keynote: Dr. William Hogarth, NOAA Assistant Administrator for Fisheries
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MARINE SCIENCE in ALASKA: 2005 Symposium
January 24-26, 2005

Hilton Hotel, Anchorage, Alaska
Tuesday, January 25th

BENTHIC HABITAT AND NEARSHORE ECOLOGY
Chair: Ginny Eckert, University of Alaska Fairbanks

Keynote: Ecology of the Copper River Delta
Sean Powers, Department of Marine Sciences, University of South Alabama
Mary Anne Bishop, Prince William Sound Science Center

Poster Review

Bathymetric and Temporal Range, Spatial Extent, and Habitat Characteristics of Atka Mackerel Spawning
and Nesting Habitat in the Aleutian Archipelago

Robert Lauth, NOAA, Alaska Fisheries Science Center

Coral and Sponge Habitat Mapping in the Central Aleutian Islands
Jon Heifetz, NOAA, Auke Bay Laboratory

Synergistic Serial Depletion of Nearshore Benthic Invertebrates Leads to a Recent Decline of a Keystone Grazer
and the Alteration of a Coastal Ecosystem

Anne Salomon, University of Washington

Dynamics of Chemical Defenses: Dynamics of Chemical Defenses in Four Kachemak Bay Kelp Species as a
Response to Gastropod Grazing Patterns

Angela Dubois, Institute of Marine Science, University of Alaska Fairbanks

NaGISA (Natural Geography in Shore Areas)
Katrin Iken, Institute of Marine Science, University of Alaska Fairbanks

Development of Techniques for Cultivation of Blue King Crab, Paralithodes platypus
Bradley Stevens, NOAA, Kodiak Fisheries Research Center

Break
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MARINE SCIENCE in ALASKA: 2005 Symposium

January 24-26, 2005
Hilton Hotel, Anchorage, Alaska

Tuesday, January 25th

CONTAMINANTS, HARMFUL ALGAL BLOOMS, AND INVASIVE SPECIES
Chair: Peggy Krahn, NOAA, Northwest Alaska Fisheries Science Center

Keynote: Vibrio Occurrence in Shellfish
Ray Ralonde, Alaska Sea Grant College Program

Poster Review

Application of the EPA Environmental Monitoring Assessment Program (EMAP) to Characterization of
Alaska Coastal Marine Water Quality

Doug Dasher, Alaska Department of Environmental Conservation
Ron Klein, Alaska Department of Environmental Conservation

Bitter Crab Syndrome
Frank Morado, NOAA, Alaska Fisheries Science Center

Contaminants in North Pacific Basin Marine Mammals
Shannon Atkinson, University of Alaska Fairbanks and Alaska SeaLife Center

Organochlorine Contamination in Steller Sea Lion Pups from Four Russian Rookeries
Matthew Myers, Alaska SeaLife Center

Initiating an Invasive Species Program in Alaska
Robert Piorkowski, Alaska Department of Fish and Game

Posters and Dinner (on your own)

8



MARINE SCIENCE in ALASKA: 2005 Symposium

January 24-26, 2005
Hilton Hotel, Anchorage, Alaska

Tuesday, January 25th

OIL IMPACTS
Chair: Craig Tillery, Alaska Department of Law

Keynote: Settlement Overview
Charlie Cole

Update on the Status of Subsistence Uses
James Fall, Alaska Department ofFish and Game

2004/5 Assessment of Lingering Oil and Resource Injuries from the Exxon Valdez Oil Spill
Lucinda Jacobs, Integral Consulting

Persistence of Lingering Oil from the Exxon Valdez
Jeff Short, NOAA, Auke Bay Laboratory

Restoration of Exxon Valdez Oil Contaminated Habitats by Sea Otters in Prince William Sound: Mechanisms
and Consequences

James Bodkin, US Geological Survey, Alaska Science Center

Marine Bird Population Abundance of Prince William Sound, Alaska: Trends Following the TIV Exxon Valdez
Oil Spill, 1989-2004

David Irons, US Fish and Wildlife Service, Migratory Bird Management

Oil, Salmon, and How Urbanization Decreases Population Productivity
Ron Heintz, NOAA, Auke Bay Laboratory
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MARINE SCIENCE in ALASKA: 2005 Symposium

January 24-26, 2005
Hilton Hotel, Anchorage, Alaska

Wednesday, January 26th

SEABIRDS
Chair: Tuula Hollmen, University of Alaska Fairbanks and Alaska SeaLife Center

Keynote: Surveying the Past: North Pacific Pelagic Seabird Database
Gary Drew and John Piatt (Drew presenting), US Geological Survey

Poster Review

Wings, Fins, and the Black Box: Management Implications of Marine Bird and Fish
William Sydeman, PRBO

Regime Forcing and Ecosystem Response in the Bering Sea (ReFER: Phase II)
Alan Springer, Institute of Marine Science, University of Alaska Fairbanks

First-passage Time Analysis and Identification of Marine Habitats Used by Short-tailed Albatrosses (Phoebastria
albatrus) in the Northwest Pacific Ocean, Gulf of Alaska, and Bering Sea

Robert Suryan, Oregon Cooperative Fish and Wildlife Research Unit, Department of Fisheries and Wildlife, Oregon
State University

Seabirds and Alaska Groundfish Fisheries: Efforts to Understand Seabird Interactions with these Fisheries and
to Mitigate Incidental Mortality

Shannon Fitzgerald, NOAA, Alaska Fisheries Science Center

Break
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MARINE SCIENCE in ALASKA: 2005 Symposium
January 24-26, 2005

Hilton Hotel, Anchorage, Alaska
Wednesday, January 26th

MARINE MAMMALS
Chair: Andrew Trites, North Pacific Marine Science Foundation, North Pacific
Universities Marine Mammal Research Consortium

Keynote: Differences in Recent Trends in the Populations of Western Steller Sea Lions
and Northern Fur Seals

Lowell Fritz, NOAA, Alaska Fisheries Science Center

Poster Review

Causes of Mortality for Northern Sea Otters
Verena Gill, US Fish and Wildlife Service

A Summary of Recent Killer Whale Studies in the Aleutian Islands, Bering Sea, and Western Gulf of Alaska
Paul Wade, NOAA, Alaska Fisheries Science Center

Harbor Seal Population Change in Alaska DThe Big Picture
Grey Pendleton, Alaska Department ofFish and Game

Photographic Population Analysis of Killer Whales in the Coastal Waters of Southwest Alaska
John Durban, NOAA, National Marine Mammal Laboratory

Ecosystem Analysis of Steller Sea Lion Dynamics, Their Prey, and Predators
Sylvie Gu0lette, Fisheries Centre, University of British Columbia

Lunch
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January 24-26, 2005

Hilton Hotel, Anchorage, AK
Wednesday, January 26th

Physiological Answers to Ecosystem Questions: What We Have Learned from
Laboratory Studies about the Decline of Steller Sea Lions in Alaska

David Rosen, Marine Mammal Research Unit, University of British Columbia

Steller Sea Lion Abundance in Russia in 2004
Vladimir Burkanov, Natural Resources Consultants

Sperm Whale Depredation
Jan Straley, University of Alaska SE Sitka Campus, School of Fisheries and Ocean Sciences
Aaron Thode, Scripps Institution of Oceanography, University of California, San Diego

Tracking Critically Endangered North Pacific Right Whales (Eubalaenajaponica) in Alaskan Waters Using
Passive Acoustics

Lisa Munger, University of California San Diego

Break
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MARINE SCIENCE in ALASKA: 2005 Symposium
January 24-26, 2005

Hilton Hotel, Anchorage, Alaska
Wednesday, January 26th

FISHERIES SCIENCE AND MANAGEMENT
Chair: Bill Wilson, North Pacific Fishery Management Council

Keynote: NOAACS Ecosystem Approach to Management
Jack Dunnigan, Director of the Office of Sustainable Fisheries

Poster Review

Corroboration and Application of a Bioenergetics Model to Estimate the Growth of Juvenile Walleye Pollock
(Theragra chalcogramma) in the Western Gulf of Alaska

Michael Mazur, NOAA, Alaska Fisheries Science Center

Genetic Divergence, Phylogeography, and Recognition of Asian and North American Chinook SalmonPopulations
Anthony Gharrett, University of Alaska Fairbanks, School of Fisheries and Ocean Sciences

Assessing Long-Term Viability of a Marine Reserve
Sue Hazlett, University of Alaska Fairbanks

A Conceptual Model Approach to Utilizing Traditional Knowledge in Resource Management
Kimani Kimbrough, NOAA

Size at Maturity of Bering Sea Walleye Pollock
Gordon Kruse, University of Alaska Fairbanks, School of Fisheries and Ocean Sciences

Further Developments from Acoustical Data Loggers on Pollock Vessels
Terry Quinn, University of Alaska Fairbanks, School of Fisheries and Ocean Sciences

Life History, Ecology, and Population Dynamics of Spiny Dogfish, Squalus acanthias, in Alaska
Cindy Tribuzio, University of Alaska Fairbanks, School of Fisheries and Ocean Sciences
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MARINE SCIENCE in ALASKA: 2005 Symposium

January 24-26, 2005
Hilton Hotel, Anchorage, Alaska

Wednesday, January 26th

Implications of Environment Variability on Spawning and Management of Pacific
Herring in Northern Bristol Bay, Alaska

Naoki Tojo, University of Alaska Fairbanks School of Fisheries and Ocean Sciences

Closing Comments
Clarence Pautzke, North Pacific Research Board
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January 24-26, 2005
Anchorage Alaska

Marine Science in Alaska 2005 Symposium

COMMENT AND EVALUATION FORM

Did you find the symposium valuable overall?

Which of the sessions or papers was most valuable or interesting to you?

Do you have any suggestions for outstanding keynote speakers for future symposia?

How could the poster session be improved?

Should we allow posters for topics of marine research, other than just those listed as main sessions for the symposium?

Was the length of the symposium 3 days Okay?



January 24-26, 2005
Anchorage Alaska

Should the symposium be expanded to allow more sessions? What issues/topics would you like to see addressed at a future
symposium?

Would you like to see the Symposium held in some other location than in Anchorage? If so, where? Would you support
rotating its location?

Should there be a "proceedings" report published following each workshop?

Do you have any comments regarding the abstract book? Is it useful? Could it be made more useful?

Do you have any comments regarding the content and or structure of
the agenda/program?

Do you have any overall comments regarding the contents of the registration
packet?

Please provide any additional comments on the symposium that might be helpful in planning future events.

This publication, was released by the Exxon Valdez Oil Spill Trustee Council, produced at a cost of $3.85 per copy, and was printed in Anchorage,
Alaska.
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Program Manager Panels
Monday, J annary 24, 2005 9 00 am - 2 50 pm

Welcome to the Marine SCIence ill Alaska 2005 SymposIUm
Clarence Pautzke, North PacIfic Research Board

Keynote Address VIce Adnnral Conrad C Lautenbacher, Jr, US Navy (Ret),
Under Secretary of Commerce for Oceans and Atmosphere, NOAA Adnumstrator

j'
;-

\,
Panel!

North PacIfic Research Board
NOAA Fishenes, Alaska Fishenes SCIence Center
Exxon Valdez 011 SpIll Trustee CounCIl's Gulf ofAlaska Ecosystem

Momtonng and Research Program
Alaska Ocean Observrng System
Alaska SeaLife Center
Umted States GeologIcal Survey
State ofAlaska

Panel 2
Alaska Sea Grant College Program
Pnnce WIlham Sound SCIence Center
Pollock ConservatIon CooperatIve Research Center
Kachemak Bay NatIonal Estuanne Research Reserve
NOAA's NatIonal Centers of Coastal Ocean SCIence
MInerals Management ServIce, Alaska EnVIronmental StudIes Program

Lunch

Clarence Pautzke
Doug Demaster
Gall PhIllIpS

Molly McCammon
Tylan Schrock
Leshe Holland-Bartels
Sue Aspelund

Bnan Allee
Nancy BIrd
Heather McCarty
Judy Haner
Gary Matlock
Cleveland Cowles

PatnCla Cochran
John Whtte
Vera Alexander
DaVId Bedford

Panel 3
Umversity ofAlaska FaIrbanks, School ofFIshenes and Ocean SCIences Dems Wiesenburg
North PaCIfic Marme SCIence FoundatIOn and North PaCIfic Andrew Tntes

UmversitIes Manne Mammal Research ConsortIum
Alaska NatIve SCIence CommISSIon
ArCtIC-Yukon-Kuskokwun Sustamable Salmon Imtlative
Census ofMarme LIfe
Northern Salmon Fund of the PaCIfic Salmon COmmISSIOn

Panel 4
DeclSlon-makmg, SCIence and POhtiCS Members - To Be

Announced

Note AgenCIes and orgamzatIons represented m Panels 1,2, and 3 wIll have a 2-page mfonnatIonal handout
about therr IDlSSlOn and actIVItIes m the regIstratIon packet
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Ocean ObservIng Systems and Cbmate Change
Monday, January 24, 2005 3 10 pm - 530 pm

ChaIr Dems Wiesenburg

Keynote An OvervIew Of The ArctIc Chmate Impact Assessment

The Alaska Ocean ObservIng System

Is the Benng Sea Stuck m a Warm Phase?

A Decade of Measurements of the Southeastern Bermg Sea Shelf

GEM BIophysIcal ObservatIons Aboard an Alaska State Ferry

Developmg a Permanent Contmental-Scale AcoustIc Trackmg Array for
Marme Fishenes Research The Goal and the Strategy

LlStenmg for Endangered Whales Offshore Alaska, 1999-2004

POSTERS

Progress of the CPR-based Survey m the Gulf of Alaska

Explonng the Structure of the Oceamc EnVIronment A ClassIficatIon
Approach

John Walsh

Mark Johnson

James Overland

Phyllis Stabeno

Edward Cokelet

DavId Welch

Sue Moore

Soma Batten

K.ann Bodtker

US CommISSIon on Ocean Pohcy RecommendatIons and NOAA's NatIonal
Status and Trends Program Jawed Hameedl

Lmkmg SCIence and Management In Kachemak Bay Ruth Kelty

RapId Chmate Change Affects FunctIon of the Hydrology, BIOlogy, and
EconomICS ofWestern River Systems Jack Peterson

Understandmg Changes m the Thermal State of the Benng and ChukchI
Seas m the Second Half of the TwentIeth Century Igor Seml1etov

The Alaska Manne InformatIon System (AMIS) An Integrated Web-
Based InformatIon System For The North PacIfic Research Board Karen Stocks
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Ocean Observmg Systems and Clzmate Change

An OvervIew Of The Arctic Chmate Impact Assessment

J E Walshl and R W Core1l2

lUmverslty ofAlaska FaIrbanks, InternatIonal ArctIc Research Center, FaIrbanks, AK. 99775
Umted States
2Amencan MeteorologIcal SocIety, 1120 G Street, N W SUIte 800, Washmgton, DC 20005
Umted States

The ArctIc ClImate Impact Assessment (ACIA), a four-year sCIentIfic assessment of clImate
change of the ArctIc, was establIshed and charged to (1) evaluate and synthesIze knowledge on
the Impacts and consequences of clImate vanabIlIty and change and mcreased ultraVIOlet
radIatIon across the ArctIc regIOn, and (n) support deCISIon and polIcy makmg processes for the
eIght ArCtIC countnes and theIr reSIdents ThIS presentatIon WIll proVIde an overvIew of the key
findmgs from the sCIentIfic aspects of the Assessment Past and present results are based on
publIshed data and InformatIOn whIle the projectIons are based on five global clImate models
dnven by the B2, and m some cases A2, IPCC scenanos Examples of the key findmgs are
ArctIc clImate IS changmg rapIdly Average ArctIc temperature has nsen by about 1°C m the
past 100 years, nearly twIce the global average, WIth the steepest mcrease m the last three
decades Acceleratmg clImate changes are projected The ArctIc IS very lIkely to warm an
addltIonaI3-9°C over the next 100 years, about twIce the projected global average Further,
preCIpItatIon IS lIkely to mcrease by about 8% by mId-century and 20% by the end of the
century RegIonal vanatIons are observed and projected Some parts of the ArCtIC have warmed
more than others (e g , some parts ofAlaska have warmed at 5-10 tImes the global average over
the past 30 years) whIle some have even cooled slIghtly ArctIc processes amplIfy global
change MeltIng of reflectIve ArctIc snow and Ice mcreases heat absorptIon of the exposed land
and ocean, further warmmg the planet Increases m glaCIal melt, preCIpItatIOn and nver runoff
bnng more freshwater to the ocean, ralsmg sea level globally Warmmg of ArctIc SOlIs and
coastal oceans IS lIkely to lead to mcreased release of carbon dIOXIde and methane Reduced
sea Ice WIll enhance shlppmg opportunItIes Sea Ice retreat IS very lIkely to seasonally open the
Northeast and Northwest passages, makmg trans-ArctIc shlppmg dunng summer pOSSIble
wlthm a few decades Permafrost thawmg wIll Impact mfrastructure ClImate change IS lIkely
to have SIgnIficant Impacts on eXIstIng bUIldmgs, roads, pIpelmes, and mdustnal faCIlItIes
TransportatIon on land WIll mcreasmgly be dIsrupted by the faIlure of Ice roads and tundra to
freeze suffiCIently to permtt travel RIsks to many coastal areas WIll mcrease Coastal eroSIon
WIll be a growmg problem do to substantIal reductIons m coastal sea Ice m the spnng and fall,
whIch allows hIgher storm surges to reach shore whIch when combmed WIth thawmg coastal
permafrost adds to the vulnerabIlIty of these coastlmes
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Ocean Observmg Systems and Clzmate Change

The Alaska Ocean Observmg System

Mark Johnson

ADOS wl1l provIde quahty observatIons from a permanent, statewIde momtonng system that
WIll lead to stakeholder-dnven mformatIonal products denved from numencal forecast models
and processed data DIstnbuted, web-based mformatIon WIll span a hIerarchy ofnested spatIal
scales from local to basm to hemtsphenc, and range temporally from real-tIme to seasonal and
longer ADOS WIll address sustamabIhty of Alaska's manne resources, Improve search and
rescue, and help mItIgate coastal eroSIOn whl1e meetIng the needs ofmanne users mcludmg
commercIal, SubSIstence and sport fishermen, shIppmg mterests, Alaska NatIves, 011 and gas
developers, and researchers
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Ocean Observing Systems and Clzmate Change

Is The Bermg Sea Stuck In A Warm Phase?

James Overland

ObservatIons over the preVIOUS four years show persIstent warm and Ice-free condItIons from
late WInter thro\lgh summer, despIte large vanabIlIty In clImate IndICeS such as the ArctIc
OscIllatIOn (AO) and the PacIfic Decadal OscIllatIon (PDO) If such condItIons contInue, they
WIll have a major effect on the ecosystem, as ArctIc specIes seek colder waters and subarctIc
speCIes become domInant On the southeast shelf (57 deg N) vertIcally-averaged, summer
mean ocean temperatures In 2001-2003 were 2 deg warmer than In 1995-1997, and sea Ice IS
now nearly non-exIstent These condItIons follow a major transformatIon around 1977 as part
of the PDO, WIth a change from a predommantly cold ArctIc clImate at least back to the early
1900s to a warmer subarctIc mantIme clImate, accompamed by a major reorganIzatIon of the
marme ecosystem Over the last decade annual fishenes surveys IndIcate a contInued declIne In
recruItment to cold water stocks such as Greenland turbot and snow crab However, walleye
pollock, whIch prefer warmer waters, IS charactenzed by a large, rather stable populatIOn We
hypothesIze that the overall clImate change occurnng In the ArctIc IS makIng the Benng Sea
less sensItIve to the IntnnslC clImate vanabIlIty of the North PacIfic Benng Sea IndIcators
should be watched closely for the next five years to confIrm or reject the hypothesIs of the
northward movement of the cold water curtaIn The alternate scenano, WIth a return to cold
condItIons, could produce rapId declInes or ShIftS In the pelagIc ecosystem
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Ocean Observmg Systems and C/zmate Change

A Decade OfMeasurements On The Southeastern Bermg Sea Shelf

PhyllIs Stabeno, JeffNapp and Terry WhItledge

For the last decade a senes ofbIophysIcal moonngs has been mamtamed at SIte 2 (56 9~,
1640W) on the Benng Sea shelf A second senes ofbIOphysIcal moonngs has been deployed at
SIte 4 (57 9~, 168 9°W) smce 1995 (contmuous smce 2000) provldmg almost SIX years of
more sporadIc data Both moonngs sItes are m the mIddle domam at ~72m water depth In
addItIon to these sItes, water propertIes (temperature, salImty, nutrIents, chlorophyll and
zooplankton) have been collected around the moonngs and along the 70-m Isobath smce 1995
These data quantIfy the marked changes that have occurred over the southeastern shelf m the
last decade These ShIfts mclude a reductIOn m the southern extent of sea Ice, a sIgmficant
WarmIng of the water column, a reductIon m the SIZe of the cold pool, and, a shIft m the tImIng
of the spnng bloom at SIte 2 In addItion, there IS some mdIcatIon that there IS slIght ShIft m the
currents at SIte 4 The weak, onshelf flow at SIte 4 lIkely IS a source of nutrIents for the central
shelf Other parameters appear to have remamed relatIvely unchanged For mstance, wmter
salImty at SIte 2 (before the amval ofIce) has remamed relatIvely constant over the last several
decades, mdlcatmg that nutrIents supply may also have remamed relatIvely constant over that
tIme penod DIfferent zooplankton (e g C marshalae, Pseudocalanus spp ) appear to respond
dIfferently to clImate shIfts We WIll use the zooplankton standmg stock measurements from
the semIannual groundtruth samples to mdex zooplankton bIomass anomalIes from the mean
and relate thIs to phySIcal changes m the ecosystem These long-term observatIons proVIde the
cntIcal component to understand the Impact ofclImate on the Benng ecosystem
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Ocean Observmg Systems and Cllmate Change

GEM BIOphysical ObservatIons Aboard An Alaska State Ferry

Edward Cokelet

A goal for the Exxon Valdez 011 SpIll Trustee Councll's GEM program IS to estabhsh a long
term momtonng program to detect envIronmental change and to expand understandmg of Gulf
ofAlaska ecosystems In FY2004 GEM's top pnonty was to mltIate the process to collect basIc
physIcal and bIOlogICal observatIOns from an Alaska State ferry NOAA's PacIfic Manne
EnvIronmental Laboratory and the Alaska Department ofFIsh and Game's Kachemak Bay
Research Reserve began such a study aboard the Alaska Manne HIghway System ferry,
Tustumena Tustumena salls between Homer, Kodiak, Seward and Pnnce Wllham Sound, AK,
on a regular basIs - crossmg the Alaska Coastal Current over 280 times each year It makes less
frequent tnps to Dutch Harbor m the Aleutian Islands

Usmg off-the-shelfoceanographIc mstruments, we deSIgned a system to make underway
measurements at keel depth of (1) the baSIC physIcal vanables (water temperature and sahmty),
(2) an essentIal nutnent (dIssolved mtrate) necessary for phytoplankton productIOn, (3) an
md1cator ofphytoplankton concentration (chlorophyll fluorescence), (4) an md1cator of
terrestnal runoff (colored dIssolved orgamc matter fluorescence), and (5) an md1cator of the
total suspended particle concentratIOn (optIcal beam transffilttance) These are referenced to the
ShIP'S pOSItion as measured WIth a Global PosltIonmg System (GPS) satelhte receIver The
system IS deSIgned to operate remotely for days at a time When the ferry docks, It
automatIcally backflushes WIth fresh water to clean filters and reduce marme foulmg Data are
collected and sent back dally to PMEL Via an Indmm satelhte modem Also, new mstructIOns
can be sent to the system Via satelhte to change ItS samplmg cntena and rates Penod1cally,
personnel from the Kachemak Bay Research Reserve come aboard m Homer, AK, to clean the
sensors and take cahbratIon samples

As part of our presentatIOn, we w1ll111ustrate our system deSIgn, mention a few problems we
have encountered m our prototype, and show maps of oceanographIc measurements along the
ShIp track
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Ocean Observmg Systems and Chmate Change

Developmg A Permanent Contmental-Scale AcoustIc Trackmg Array For Manne
Flshenes Research The Goal And The Strategy

DavId Welch

ChIef SCIentist, Census of Manne LIfe Project "POST"
Kmtama Research Corp, 4737 VIsta VIew Crescent, Nanalmo, B C Canada V9V IN8
Jel 1-250-714-3526, Fax 1-250-756-7747, davId welch@kmtamaresearch org

The Census of Manne LIfe IS helpmg to develop "POST", a permanent seabed acoustic array
for trackmg manne ammals Current plans mvolve the deployment of 30 or more permanent
cross-shelfmomtonng lmes spaced along the West Coast of North Amenca, each consIsting of
autonomous seabed nodes spaced at roughly 1 km mtervals, whIch would be capable of
measunng dIrectIOn, speed of movement, depth, and survIval for tagged ammals as small as 11
cm m length Nodes would be modular and use an acoustIc modem to penodlcally
commumcate WIth an overhead shIp, whIch would upload data and download new
programmmg We are currently begmnmg a two-year demonstratIon phase for POST, mvolvmg
taggmg and trackmg several thousand salmon smolts over a large-scale demonstratIon array I
WIll proVIde an overvIew of the results from the 2004 field season The establIshment of an
acoustic array for fish trackmg WIll also proVIde the data transmISSIon and power supply
backbone needed to host other ocean sensors For example, temperature and salmlty sensors
could be placed on the seabed nodes, provldmg detaIled fields of the changes m bottom
temperature and salImty over time, whIle upward lookmg ADCPs and seabed current meters
could proVIde detaIled data on changes m current structure These data could be meshed WIth
the fish movement data to descnbe how ammals move relatIve to changes m the three
dImensIonal structure of the ocean The abIlIty to develop such a coastal-GOOS capabIlIty IS
an Important aspect of the development that we must plan for
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Ocean Observmg Systems and C/zmate Change

Llstenmg For Endangered Whales Offshore Alaska, 1999-2004

Sue Moore

In 1999, a multI-year project to advance the use ofpassIve acoustIcs for detectIon and
assessment of endangered whales offshore Alaska was mltIated by the NOAA's PacIfic Marme
EnVIronmental Laboratory (PMEL) and NatIonal Manne Mammal Laboratory (NMML) The
NMML collaborated wIth researchers at Scnpps InstItutIon of Oceanography (SIO) and Oregon
State Umverslty (OSU) to leverage expertIse III underwater acoustIcs m cetacean research
Smce 1999, multIple year-long deployments of autonomous recorders m the GulfofAlaska
(GOA), southeast Benng Sea, and the northwest Beaufort Sea have yIelded unprecedented
InformatIon on seasonal occurrence and callIng behaVIOr of endangered blue, fm, humpback,
sperm, North PacIfic nght and bowhead whales For example, two blue whale call types were
dIscovered, and sperm whale clICks were detected year-round, on recorders deployed m the
GOA Calls from cntIcally endangered North PacIfic nght whales were detected m the Benng
Sea from May through November, and m regIOns of the western GOA where they have not
been seen smce the end of commercIal whalmg Fm and humpback whale calls were ubIqUItous
on nearly all mstruments, suggestIng these specIes may contnbute slgmficant top-down grazmg
pressure m some habItats Smce 2003, recorders have been deployed m tandem WIth PMEL
oceanographIc moonngs m the Benng Sea, thereby enhancmg capabIlIty to model effects of
envIronmental vanables on cetacean call detectIon and seasonal occurrence Due to robust
samplmg capabIlIty and mtegratIon WIth oceanographIc moonngs, passIve acoustIcs IS a
pnmary tool to enable mcorporatIon of cetacean detectIon to upcommg Ocean Observmg
Systems and ecosystem modelmg
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POSTER Ocean Observmg Systems and C/zmate Change

Progress Of The CPR-Based Survey In The Gulf of Alaska

Soma Batten] and DavId Welch2

] Srr Ahster Hardy FoundatlOn for Ocean SCIence, UK, soba@mml pml ac uk
2 Department ofFlshenes and Oceans, Canada, daVId welch@kmtamaresearch org

Contmuous Plankton Recorders (CPRs) have been regularly deployed from shlps-of
OPPOrtunIty (also known as Volunteer Observmg ShIpS) crossmg the Gulf of Alaska smce
2000 The collecnon of seasonal plankton abundance and dlstnbunon data has been supported
by the EVOS GEM program and by the NPRB We are now able to descnbe mterannual and
spanal vanablhty m the quannty and composlnon ofplankton across the Gulfof Alaska
Collaborative projects have also been developed wmch sample the physIcal propernes of the
water (sallntty, temperature) and hIgher tropmc levels (manne brrds and mammals) from the
same ShIpS Recent research to mtegrate these data, together WIth satelhte mformatlOn on
surface clrculanon and water propernes, has shown that an mtegranve muln-dlsclphnary
approach proVIdes useful ecosystem level mformanon Furthermore, our data show that the
Gulf ofAlaska and southern Benng Sea can be dIvIded mto dlstmct reglOns or meso-scale
ecosystems, WhICh may have ImphcatlOns for the resources that forage m them ThIS
presentatlOn w111 mghhght some of the results obtamed over the last year
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POSTER Ocean Observzng Systems and Clzmate Change

Explormg The Structure Of The Oceamc EnVIronment A ClassIficatIon Approach

Kann M Bodtker, Edward J Gregr, and Andrew W Tntes

To support the move toward ecosystem-based management, we developed a method to IdentIfy
and quantIfy structure m the oceamc enVIronment We Identified dIstInct oceamc regIOns m the
North Pacific by applymg nnage classIfication algonthms to phySIcal oceanographIC output
from a ROMS model We pooled the ROMS output by four seasons and two time penods on
eIther SIde of the 1976-1977 regIme shIft to mvestIgate seasonal and long-tenn changes m these
regIOns We found that regIOns IdentIfied for summer pre-1976 corresponded well to the claSSIC
upper zone domams IdentIfied m the North PaCIfic by Dodimead and co-authors m 1963
SpatIal vanabIhty of ocean condItions was IdentIfied for each season-regIme combmatIOn, and
temporal patterns of change were noted that correspond to seasons and regIme ShIfts
StatIstically companng the oceamc regIOns showed that the pattern for any season was more
SImIlar to that for the same season m the OppOSIte regIme than It was for eIther consecutIve
season m the same regime Furthennore, the degree of change between consecutive seasons
was InCOnSIstent between regImes We tested the bIOlOgical relevance of the regions we
Identified by statIstIcally exammmg theIr relatIOn to the dIstnbutIOns of speCIes at top and
bottom trOphIC levels (1 e, chlorophyll-a dIstnbutIOns and known locatIons of Steller sea hon
rookenes) Both tests supported our hypotheses that the regIOns are bIOlogIcally dIstmct Our
claSSIficatIon approach IS fleXIble and allows temporal and spatIal fluxes to be charactenzed at
a range of scales ThIS flexIbIhty m IdentIfymg ecosystem boundanes makes It a powerful tool
for managers ofmanne resources to explore and test hypotheses about ecosystem dynaffilcs m
the move towards ecosystem-based management

D
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POSTER Ocean Observmg Systems and CZzmate Change

US Commission on Ocean Polley RecommendatIons and NOAA's NatIonal Status
and Trends Program

MJ HameedI,

NatIonal Centers for Coastal Ocean SCIence, Center for Coastal Momtonng and Assessment,
NatIonal OceanIc and Atmosphenc AdmInIstratIon (NOAA), SIlver Spnng, Maryland

A set ofrecommendatIons of the Umted States CommIssIon on Ocean PolIcy (September 2004)
and a follow-up U S Ocean ActIon Plan (December 2004) provIde a fresh, new approach and a
framework for managIng the NatIon's coastal and manne resources In terms of envIronmental
observatIons and water qualIty momtonng, the commISSIOn recommends establIshment of a
NatIonal Water QualIty Momtonng Network, haVIng explICIt lInkages WIth the Integrated
Ocean ObservIng System (IOOS) and regIonal observIng systems, relevance to coastal water
pollutIon Issues, and aSSOCIatIOn WIth a revamped, modermstIc data and InformatIon
management system NOAA's NatIonal Status and Trends Program IS the only natIonwIde
momtonng program for tOXIC contamInants, many ofwhIch are envIronmentally persIstent,
bIOaccumualtIve and tOXIC Elements of thIS program along WIth those from other programs In
NOAA (for example, the System WIde Momtonng Program of the NatIonal Estuanne Research
Reserve System) and those In other federal agenCIes (for example, the NatIonal Water-Quahty
Assessment Program ofthe US GeolOgIcal Survey) could form the "federally funded
backbone" of water qualIty momtonng networks and pertInent research programs Such a
program could be formulated to assure relevance ofmomtonng data to coastal resource
management Issues, IncludIng Impacts ofnatural and anthropogemc envIronmental stressors,
and delIver InterpretIve reports and educatIonal matenals to Improve publIc awareness and
partICIpatIon In stewardshIp of the coastal enVIronment and resources The poster proVIdes
water and sedIment qualIty data from coastal waters In Alaska, IncludIng results from long
term, fixed momtonng SItes, regIonal assessments, and emergIng contamInants ofregIonal
concern In the Umted States ArctIc

13



POSTER Ocean Observmg Systems and Clzmate Change

Lmkmg SCIence And Management In Kachemak Bay

Ruth Kelty, MIchelle Harmon and Gary Matlock

The condItion of ecosystems, mcludmg Kachemak Bay, IS determmed by the mteractIon of
pollutIOn, land and resource use, clImate change, mvasIVe speCIes, and extreme events (1 e
dIsease and harmful algal blooms) Resource managers are responsIble for reducmg or
mitIgatmg Impacts of ecosystem stressors, whIle balancmg envrronmental, SOCIal, and
econOmIC goals AchIevmg thIs balance requrres an understandmg of the stressors to
ecosystems and the abIlIty to predIct how these systems wIll respond to natural and
anthropogenIc changes, mcludmg the management strategIes Implemented NCCOS IS
COmmItted to proVIdIng managers SCIence that IS credIble, relevant, and timely In Alaska,
SCIentIsts from the NatIOnal Centers for Coastal Ocean SCIence (NCCOS) have been provIdmg
sound SCIence to enable effectIve ecosystem-based management by IdentIfymg the stressors
affectIng ecosystem condItIon, determmmg the processes by whIch they act, IdentIfyIng therr
short- and long-term Impacts, and forecastmg future ecosystem condItIons WIth and WIthOut
management InterventIon For example, the NCCOS-adminIstered US Global Ocean
Ecosystem DynamICS (GLOBEC) program has Improved the understandIng of the factors
controllIng the major fishenes In the Gulf of Alaska to Improve NMFS' abIlIty to manage these
major fishenes NCCOS research showmg that lIttleneck clams, an Important commerCIal and
recreatIOnal fishery In Alaska, rely heaVIly on mICroscopIC algae growmg on tIdal flats for
growth (rather than phytoplankton) IS bemg used to better predIct consequences of oIl spIlls and
clImate change on food webs In Alaskan coastal ecosystems Other results are applIed to habItat
restoratIOn, predIctIng fishenes response to explOItatIOn, and bIolOgical prodUCtIVIty and
cyclIng of contammants
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POSTER Ocean Observmg Systems and Clzmate Change

Rapid ClImate Change Affects Function Of The Hydrology, Biology, And Economics
Of Western River Systems

Jack Peterson

RapId cbmate change, eVIdenced by observed shtfts m the ttmmg ofprecipitatton and
hydrologIC events and thel! assocIated bIOlogIcal systems m mId to htgh latttude nver basms, IS
tnggenng a cascade of consequences for natural and human systems These observed changes,
from the SIerra Nevada and Great Basm, to the Northern Rockies and Alaska, are occurnng on
a human, rather than a geologic, ttme scale They mc1ude mcreased seasonal temperatures, a
sIgnIficant fOlWard shIft m seasonal events, reduced precIpItatIOn, hIgher elevatton mountam
freezmg levels, reduced snow packs, mcreased ram-on-snow events, earber snowmelt, and a
shtft fOlWard m nver system hydrology The Great Basm, Colorado Plateau, and Northern
Rockies are m therr seventh year of extreme to exceptIonal drought Changes m nver basm
functtons, eVIdenced by ShIfts m cbmate and nver hydrographs, have already upset engmeered
water storage and debvery systems, mc1udmg rrngated agnculture, hydroelectnc generatton,
and mumcipal water suppbes throughout the Amencan West These cbmate changes WIll also
result m changes m the sabmty, temperature, bIOlogy and crrculatton ofreceIvmg salt water
estuanes, bays, sounds, and seas, WIth economIc consequences that we do not yet understand
The rapId onset and long duratton ofcurrent cbmate change events appear to mIrror earber
htstonc and paleo-cbmate events The paper IS based on an analysIs of research pubbshed by
the Desert Research Laboratory ofUSGS, Scnpps Institutton, Lamont Doherty Lab at
ColumbIa UmversIty, Goddard Space Fbght Center, and Arcttc Cbmate Impact Assessment It
also draws on work at the U ofTexas at Austtn, U ofAnzona, U of Washmgton, and U of
Alaska at Farrbanks
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POSTER Ocean Observzng Systems and Cllmate Change

Understandmg Changes In The Thermal State Of The Benng And Chukchi Seas In The
Second Half Of The TwentIeth Century

Seffilletov I, Luchm V , and G Weller

We examIne the long-range vanabIhty m the oceanographIc regImes of the Bermg and ChukchI
Seas dunng the second half of the twentIeth century usmg the largest T-S data set avaIlable,
contammg about 120,000 statIons
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POSTER Ocean Observmg Systems and Clzmate Change

The Alaska MarIne InformatIon System (AMIS) An Integrated Web-Based InformatIon
System For The North PacIfic Research Board

Karen Stocks and Frances MIchaelIs

The Alaska Manne InformatIOn System (AMIS) IS a web-based InformatIon system that was
started m August 2004, COmmIssIoned by the North PacIfic Research Board AMIS covers the
North Pacrfic Ocean, mcludmg the GulfofAlaska and the Benng Sea as well as the ArctIc
Ocean Two components of the m-progress system wIll be demonstrated (1) the Alaskan
portal to the Ocean BIOgeographIc InformatIOn System (OBIS), whIch allows users to search
for specIes dIstnbutIOn data from the Alaskan regIon, and, (2) web pages that allow users to
navIgate through content related to NPRB m partIcular and Alaskan manne ecosystem m
general, such as websItes, project descnptIons, and publIcatIOns
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Physical and BIOlogical Oceanography

Alaskan Oceanography Past, Present And Future - A Personal PerspectIve

Thomas Royer

Center for Coastal PhysIcal Oceanography, Old DOmImon Umverslty, Norfolk, VA 23508

Knowledge of ocean processes m the northern North PacIfic, Bermg Sea and ArCtIC Ocean has
been accumulatmg smce the Ice ages We are fortunate to be able to stand on the shoulders of
our predecessors but we also must take care to strengthen our understandIng of the manne
enVIronment WIth our own observatIOns and studIes and to proVIde a clImate for contInued
SCIentIfic mvestIgatIOns

Recent studIes reveal dramatIc changes m the phySIcal propertIes of Alaskan waters WIth
mcreases m water temperatures ofnearly 1° Cover 30 years along WIth changes m
stratIficatIon Improved estImates of freshwater flow through the Benng StraItS suggest a 50%
Increase over pnor estImates ClImate change ImplIcatIOns have been predIcted to be first and
largest at hIgh latItudes and these changes are now bemg observed Frequent observatIons of
potentIal changes be contInued for decades to be certaIn of these changes or theIr absence
Fortunately, some new programs and techmques are avaIlable for cost effectIve measurement
of some parameters such as upper layer temperature and salImty over the deep ocean, sea level,
waves and wmds Unfortunately, many of the federal programs that support manne SCIence
studIes m Alaska are suffermg from reduced budgets

WIth the declmmg federal support of Alaskan marme SCIence, other avenues of support and
orgamzatIon are needed The mfrastructure needs to be establIshed and mamtamed for the
fundmg of observatIons, data archlvmg and management, analYSIS, modelIng and synthesIs
CoordmatIOn IS needed between the actIvItIes of the vanous mterested regIOnal marme agencIes
such as NPRB, ADOS, EVOS and others
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Physical andBwlogical Oceanography

Dnfters' Trajectories Dunng The Lagrangian Field Expenment
(prmce Wllbam Sound, 28 July To 10 August 2004)

Claude Belanger

The LagrangIan FIeld Expenment held m Prmce WIlham Sound from 28 July to 10 August
2004 encompassed the deployment of 20 dnfters at a central location m the central basm, 10
dnfters bemg surface buoys deSIgned to track 011 floatlng on the water, and 10 dnfters bemg
buoys eqmpped WIth a drogue centered at 10m below the surface The surface dnfters were
rapIdly leavmg the central basm area, so they were recovered and re-deployed twIce for a total
of three deployments That was not necessary for the lO-m dnfters Both the surface dnfters
and the 10-m dnfters descnbed traJectones revealmg the presence of a cyclomc gyre m the
central basm durmg the expenment DespIte relatively weak wmds compared to average
condItions for thIS time of the year, short wmd events appeared to mfluence the traJectones of
the surface dnfters For example, they eIther left the cyclomc gyre concurrently WIth a strong
east wmd event, or lid not descnbe CIrcular traJectones when a strong east wmd event occurred
early after deployment Regardmg the surface dnfters, It was also observed that a small
dIstance between two dnfters (as small as 0 5 km) could result m qmte dIfferent traJectones
Although most of the 10-m dnfters [mally had escaped the gyre area toward the end of the
expenment, theIr penod ofreSIdence m the central Sound area was much longer than what was
observed for the surface dnfters (roughly 7 tImes longer consldermg the SImultaneously
deployed surface dnfters) ThIS suggests that should dIspersants be used followmg an 011 spIll
m central Prmce WIlham Sound, the trajectory and fate of the subsurface 011 would likely dIffer
conSIderably from the trajectory and fate of untreated surface 011
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Physical and BIOlogical Oceanography

Temporal VarIabIlIty In HydrographIc Condloons In Lower Cook Inlet

W Scott Pegau, Steve Okkonen, Susan Saupe, and Mark WIllette

Two programs routmely measured hydrographIc condItIons m Lower Cook Inlet dunng 2004
An EVOS/GEM project conducted a survey each day m July along a lme between Anchor
Pomt and Red RIver The survey measurements mclude CTD casts at SIX statIOns, a towed
CTD, and a towed ADCP ThIS dataset IS used to examme the short-term vanabIhty m
hydrographIc propertIes A second program conducted CTD casts along four hnes enclosmg
Lower Cook Inlet, mcludmg one co-located WIth the GEM project ThIS larger survey was
conducted SIX tImes from Apnl through September 2004 ThIS data IS used to provIde an
mdIcatIOn of seasonal vanabIhty m hydrographIc condItIOns

22



Physical and BIOlogical Oceanography

Tidal MlXlDg Effects On A BIological Model

MeIbmgJm

TidallDlxmg IS one of the very Important processes Influencmg the spnng phytoplankton
bloom m the southeastern Benng Sea mIddle shelf ParametenzatIOn of tIdal current mto a I-D
coupled phYSIcal-bIOlogIcal model was developed, and the results showed Improved
thermohalIne structures and bIOlogIcal profiles at a multI-year bIOphysIcal moonng SIte The
bIOlogIcal model has eIght compartments mcludmg two phytoplankton, two zooplankton, three
nutnents and detntus The phySIcal model has a second-order turbulence closure model

The model was found to produce unrealIstIc vertIcal temperature profile under the surface
mIxed layer If forced only by surface heat and salt flux, wmd The tIde forcmg IS computed
from IdealIzed shallow water equatIons usmg the tIdal current harmomc constants denved from
moonng ADCP data SenSItIvIty studIes reveal that tIdal forCIng IS cruCial to produce realIstIc
vertIcal temperature and dIffusIOn coeffiCIents profile, espeCially m the bottom lDlxed layer
TidallDlxmg IS also Important to maIntam the heat content of the water column, and the heat
exchange WIth the atmosphere dunng an annual cycle The tImmg and magmtudes of the spnng
and post-spnng phytoplankton bloom was well produced
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Physical and BIOlogical Oceanography

Modehng EnVIronmental HydrodynamIc FIelds Of The Bermg Sea Toward A Coupled
Ice-Ocean-BlOlogIcal Model (CIOBM)

JIa Wang

InternatIonal ArctIc Research Center,
UmversIty ofAlaska FaIrbanks
FaIrbanks, AK. 99775-7335 EmaIl Jwang@Iarc uaf edu

To study manne ecosystem of the Benng Sea wIth a 3-D coupled Ice-ocean-bIOgeochemIcal
model (CIOBM), the envIronmental hydrodynamIcs should be sImulated correctly We
sImulated the tIdes and tIdal current wIth the Pnnceton Ocean Model (POM) The SImulated
M2 and Kl co-tIdal charts are consIstent WIth preVIOUS studIes When companng the vertIcal
current structure of the M2 and Kl, It shows that the M2 tIdal current has stronger vertIcal
shear structures than the Kl tIde The reason seems to be the honzontal current velOCIty
dIfference The calculated Eulenan tIdal resIdual current, Stokes' dnft current, and the
combmed tIdal resIdual current of the M2 tIde has a weak antIcyclomc CIrculatIon along the
deep Benng Sea, whIle m the shallow shelf, the tIdal resIdual current of2-3 cm/s IS northward
or northwestward, whIch has a long-term effect on matenal (such as nutnents) transport By
contrast WIth the tIdal modelmg, we sImulated the ocean CIrculatIOn step-by-step 1)The
sImulated dIagnOStIC barotropIC cIrCUlatIOn shows a mam Alaskan Stream (AS), nevertheless,
the Benng Sea shelf current IS very weak, and there IS no Benng Slope Current (BSC) or
Kamchatka Current (KC) 2)The SImulated dIagnostIc barochmc cIrCUlatIOn shows that the AS
flows mto the Benng Sea mamly from Ummak StraIt and the neIghbonng passages/straIts, the
western boundary KC flows along the western SIde of the basm, the eastward BSC flows along
the northern AleutIan Islands, the BSC IS eVIdent northwestward along the lOOO-m Isobath, the
Benng Sea shelf current IS northward All these features from SImulatIOns are conSIstent WIth
avaIlable observatIOns When monthly wmd field IS apphed, although the AS and BSC have not
much change, the KC and the shelf current become much stronger ThIS mdICates that wmd
field IS very Important to the western boundary KC and shelf cIrCUlatIOn m the Benng Sea 3)
The SImulated prognostIc baroclImc cIrCUlatIOn WIth wmd forcmg IS much the same as the
dIagnostIc baroclImc cIrCUlatIOns WIth wmd forcmg We are sImulatmg the combmed tIdal,
wmd-dnven and densIty-dnven cIrCUlatIOn SImultaneously, WhICh WIll be the ultImate
envIronmental dynamIC fields more lIkely m the real ocean, and dnvmg the ecosystem
dynamICS m the Benng Sea
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Physical and BIOlogical Oceanography

ReconstructIon Of The Summer CIrculatIOn In The Bermg Sea

G G Panteleev, V Luchm, D A Nechaev and Ikeda Motoushl

An estImate of the summer Benng Sea cIrculatIOn IS constructed as a 4-dImensIOnal vanatIOnal
mverse of the monthly hydrographIc and atmosphenc clImatologxes The reconstructed
evolutIon oftemperature, sahmty, and veloCIty fields proVIdes the best fit to clImatologIcal data
and satIsfies dynamIC and lanematIc constramts of a pnmItIve equatIons model of the ocean
CIrculatIon The data-optImIzed Bermg Sea state IS m general agreement WIth the eXIstmg
schemes of CIrculatIon m the regIOn ThIS utIlIzed technIque allows us to optImIze surface heat
and salt fluxes, whIch are m good agreement WIth avaIlable data ThIS approach IS developed m
order to serve as a baSIS for further momtormg systems of the regIOn
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POSTER Physlcal and BlOloglcal Oceanography

Phytoplankton TaxonomIc VarIatIOns EstImated By Chlorophyll a SIZe-FractIOnatIon
DUrIng Summer In GlacIer Bay, Alaska

LIsa Elsner

As part ofJomt projects WIth the US GeologIcal Survey (USGS), dIscrete water samples for
chlorophyll a (total and SIze fractIOnated for> 10m) and conductlvlty-temperature-depth
(CTD) profiles were collected throughout GlaCIer Bay durmg the summers of2002 and 2004
ThIS study compares SIze-fractIOnated chlorophyll a (mdlcatmg the relatlve percentage oflarge
and small phytoplankton taxa), total chlorophyll a along WIth m SItu chlorophyll a fluorescence
readmgs (mdlcatmg total phytoplankton bIOmass) and water mass charactenstlcs mcludmg
temperature, sahmty and nutnents Results presented here provIde mfonnatlon on the spatlal
vanatlons ofphySIcal factors and aSSOCiated phytoplankton taxa and bIOmass In addltlon, these
findmgs WIll help to charactenze the abIOtIC and bIOtiC marme habItat for hIgher trOphIC level
organIsms m GlaCIer Bay
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POSTER PhysIcal and BIOlogIcal Oceanography

Oceanographic ComhtIons WIthm AlternatIve Sites For The Disposal Of Fish Offal
In Orca Inlet, Cordova, Alaska

Shelton Gay

www pwssc gen ak us

Duong the summer of2004, the Pnnce Wl1ham Sound SCIence Center (PWSSC), m
collaboratIOn With the Copper RIver Watershed Project and the Alaska Department of
EnVIronmental ConservatIOn, began a study of two alternative SItes to be used for the dIsposal
offish offal from Cordova's seafood processors As part of thIS project, baselme oceanographIC
condItions were surveyed, mcludmg currents, usmg an Acoustic Doppler Current Profiler over
one seml-dmrnal tIde cycle (1 e sequential ebb and flood tides ~ 14 hrs) and temperature and
salllllty profiles taken at least four times over the tidal cycle To measure the extremes m flow,
data were collected durmg both neap and spnng tides, WhICh occurred m July and early
September respectively The two regIOns mvestIgated dIffered slgmficantly m both
hydrography and clfculatIon due to a number of factors, mcludmg vanatlOn m bottom depths,
basm geometry, sources of freshwater mput, and the strength and pattern of the tidal currents
The northern SIte (Salmo Pomt to North Island) IS charactenzed by hIgh freshwater mput due to
glacial runoff from the Rude RIver, and a deep mflow of cold, salme water from wlthm Orca
Bay ThIs regIOn IS therefore hIghly stratified m the summer, and the tidal currents are very
complex, fluctuatmg m velocIties over depth dunng the course of the tIdal cycle (1 e
barochmc) The surface currents also exhIbIt slgmficant spatial vanatlOn, rangmg from < 5 to
50 cm/sec due to the development of fronts caused by the estuanne mput In contrast, the
southern SIte (MId Orca Inlet) IS mfluenced by stronger barotrophlc flows (> 100 cm/sec), and
due to turbulent mlxmg, all mputs ofheat and freshwater (mcludmg glaCIal sources advected
from the north) rapIdly dISSIpate creatmg a more umform local phySIcal enVlfonment Both
locations would potentially serve as fish offal dIscharge SItes IfmaXImum dIsperSIon were the
goal The northern SIte, however, may achIeve better results due to ItS deeper basm and the
baroclmlc nature of the currents The hIgher population ofgroundfish m thts regIOn would also
benefit more from dIsposal of offal at thIS SIte
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POSTER PhysIcal and BIOlogIcal Oceanography

An Update Of Temperature, Sahmty, And Fluorescence FIelds In The Northern Gulf Of
Alaska

Stephen Okkonen

WWW Ims uaf edu/tsg/

Near-surface measurements of temperature and salmlty acqUIred by a thermosalmograph
mstalled on the TN Polar Alaska reveal promment fronts at the shelfbreak, Hmchmbrook
Entrance, and m northern Prmce WIlham Sound The strength of these fronts follows the
seasonal cycle of freshwater m the northern Gulf ofAlaska Concurrent satelhte Imagery
mmcates that 1) the shelfbreak front IS mamtamed by Alaska Coastal Current waters
ongmatmg east ofKayak Island, 2) the Hmchmbrook Entrance front IS mamtamed by the
Copper RIver, and 3) the northern Prmce WIlham Sound front IS mamtamed by freshwater
dIscharges from Port Valdez and ColumbIa glacIer
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POSTER Physical and BIOlogical Oceanography

AlternatIve Methods for Seafood Waste DIscharge 10 Cordova

Richard Thome, Mary Anne BIShop, Kenwyn George and Shelton Gay

In 1975 EPA produced effluent dIscharge gUIdelInes for the seafood processor mdustry that
requIred wastes to be ground to ~ m any dImensIon pnor to dIscharge Subsequently, there
were notIceable decreases m crab and halIbut harvests around Cordova and a substantIal
mcrease m numbers of Glaucous-wmged gulls, whIch has reached nUIsance levels We
hypotheSIZe that the change m dIscharge guIdelInes removed a food source for the large bottom
onented antmals and mcreased avaIlabIlIty to the surface-onented gulls We have developed a
conceptual model that exammes both the phySIcal and bIologIcal mechamsms of seafood waste
dIspersal, and a plan to examme the potentIal fishenes enhancement assOCIated WIth alternatIve
dIscharge methods The study, supported by EVOS TC, WIll compare local Impacts of the ~
ground dIscharge WIth that of heads and carcasses over a two-year penod
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POSTER Physical and BIOlogical Oceanography

Modehng Shelf-Basm InteractIOn In The Nearshore Beaufort Sea Ice Usmg A Nested
Ice-Ocean-Oll SpIll Model

Jla Wang, Qmzheng Lm and Melbmg Jm

InternatIonal ArctIc Research Center,
Umverslty ofAlaska FaIrbanks
FaIrbanks, AK. 99775-7335 EmaIl jWang@Iarc uaf edu

Thts study IS to valIdate a hIgh-resolutIon coupled Ice-ocean model usmg avaIlable
observatIons and to mvestIgate the fine structure of the Ice and ocean motIon, and m the near
future to proVIde a preCIse predIctIon of Ice-ocean-011 spIll system Dunng the fIrst year of thIS
three-year project, a nested ocean model (37km) was set up (Wang et al 2002) Numencal
expenments were conducted to test the Ice-ocean model senSItIVIty

To valIdate the model, we focused on model-data companson dunng the second year We
found that the modeled CIrculatIon revealed the observed Beaufort Sea coastal current and the
Beaufort Gyre VertIcal temperature and salmlty profile revealed the observed dense water
sInktng process on shelf areas The model reproduces reasonable seasonal cycle m sea-Ice
concentratIon, temperature, salImty, water masses, and other vanables The nested model
reproduces mesoscale eddIes, consIstent WIth satellIte Images taken m the same regIon Some
Important processes such as wmter haloclme ventIlatIOn, dense water formatIOn are well
captured m the model The towed ADCP and CTD data from JAMSTEC and other
mvestIgators are used for the valIdatIon

Dunng the thtrd year, we Implemented the proposed 011 spIll model to the Ice-ocean model to
establIsh a stand-alone Ice-ocean-011 spIll modelmg system The trajectory model uses a 3-D
random walk model Numencal expenments were conducted for the followmg tOPICS 1)
surface 011 spIlls WIth water m summer, and WIth Ice m wmter, and 2) coastal dense water
formatIon dunng wmter The modelmg system IS ready for a further applIcatIon to a
nowcast/forecast operatIonal forecast
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POSTER Physical and Bzologlcal Oceanography

Freshwater Vanablhty In The Alaska Coastal Current

Thomas Wemgartner, Seth Damelson, Thomas Royer

We constructed an annual chmatology of the barochmc, geostrophiC component of the mass
and freshwater transports and freshwater content (FWC) In the Gulf of Alaska's Alaska Coastal
Current (ACC) from histoncal and recent CTD data to assess the processes controllIng the
freshwater budget of the ACC In most months the coastal freshwater dIscharge IS balanced by
the along-shelf freshwater transport (FWT) Freshwater IS trapped to the ACC because offshore
eddy freshwater fluxes appear balanced by onshore Ekman transport of low SalInIty surface
waters due to the mean cyclomc wmd stress On annual average the FWT IS 880 km3 yr-l,
whIch compares favorably WIth the annually averaged runoff of760 km3 yr-1 The barotropIc
component of the ACC mIght transport an addItIonal 380 km3 yr-l of freshwater, but the
resultIng Imbalance may be due to underestImates In runoff or neglect of the freshwater Influx
from the BntIsh ColumbIan shelf The mean FWC IS 542 km3 so that the freshwater flushIng
tIme over the 1500 km portIOn ofthe ACC consIdered IS <1 year These conclUSIOns are
tentatIve because of uncertamtIes surroundmg dIscharge estImates, the structures of the cross
shelf flow field and along-shelfwmds, the use of a parametenzed eddy flux, neglect of flow
topography mteractIons, and the seasonal magnItude of the barotropIC component of the flow
If correct, our results Imply that the ACC IS an Important freshwater source for the eastern
Benng Sea shelf A companson between the 1997-98 EI NIfio and the 1998-99 La NIfia
Illustrates the large mterannual vanabIhty m freshwater condItIons expected for thIS shelf Mass
transports and FWT m late wmter 1998 were nearly twIce as large as m wmter 1999, and the
spnngtIme onset of stratIficatIon was earher m 1998 than m 1999 The dIfferences were due to
the fall-wmter of 1997-98 bemg subject to anomalously large runoff and strong downwellmg
over the coastal Northeast PaCIfic Ocean The companson suggests that clImate changes
leadmg to ralllier wmters mIght advance the onset ofspnngtIme stratIficatIon, whIch could
affect bIOlOgical productIon November - May monthly dIscharge anomalIes are SIgnIficantly
correlated WIth ACC mass transport, FWT, and FWC Based on the sIgmficant correlatIOn
between the KetchIkan-Seward atmosphenc sea level pressure gradIent and runoffwe extended
Royer's [1982] runoff tIme senes from 1930 to 1900 The extended runoff tIme senes mdicates
that the wettest (dnest) decade dunng the 20th century was the 1920s (1900s) and It IS
correlated WIth the PaCIfic Decadal OSCIllatIon Index, although the latter explams <25% of the
runoffvanabIlIty Although the runoff tIme senes can be used for retrospectIve studIes, coastal
measurements of saimity and/or dynamIC heIght are sIgmficantly better predIctors of these
ACC vanables Gulf-WIde momtonng of these vanables can be cost-effectIvely achIeved USIng
only a few coastal statIons
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ChaIT Anne Hollowed

Alaskan Groundfish Feedmg Ecology An OBIS InformatIon System Dale KIefer

Oceamc Carbon SubSidies Led to Ihgh Marine SUrvIval and the Enormous
Prmce Wilham Sound Pmk Salmon Runs of 2003 Thomas KIme

Forage Fishes m the Western Gulf ofAlaska
VariatIon m ProductIVity Matt WIlson

Does Chmate-drIven VarIablhty m the Oceanographic Structure of the Gulf
of Alaska Shelf Affect Fish Commumty ComposItIon by ModulatIng the
Degree ofInterspecdic CompetItIon Between JuvenIle Pollock and Capehn? EliZabeth Logerwell

The MultIspecles StatIstIcal Model IncorporatIng PredatIon EquatIons mto
a StatIstIcal Catch-at-Age Model Jesus Jurado-Molma

POSTER

Ken Adams
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Flsherzes Oceanography

Alaskan Groundfish Feedmg Ecology An OBIS InformatIon System

Dale KIefer

The presentation summanzes efforts to develop a web-based mformatIOn system contammg
mformatIon charactenzmg the dlstnbutIon and feedmg ecology of Alaskan groundfish m
relatIOn to envIronmental parameters ThIS GIS WIll archIve, analyze, and provIde a means to
dlstnbute, VIa the Internet, mformatIon on the spatIal and temporal dlstnbutIon of a large
number of groundfish and assocIated prey speCIes sampled m the Gulf ofAlaska, AleutIan
Island waters, and the Benng Sea by the NMFS Alaska Flshenes SCIence Center (AFSC) ThIS
bIOgeographIc mformatIOn system wIll mclude data on the gut contents of speCImens, as well as
envIronmental mformatIon charactenzmg the habItats of the speCIes These datasets proVIde a
bIogeographIc descnptIOn of groundfish dlstnbutIOn and dynamICS m relatIOn to habItat
structure and envIronmental vanablhty They also proVIde a detaIled account of mterspeclfic
and envIronmental mteractIons that are mtegral to ecosystem-based fishenes assessment and
management
approaches BIOlogIcal databases used m thIS project WIll denve from AFSC, whIle
envIronmental mformatIon WIll come from databases at the PaCIfic Manne EcologIcal
Laboratory, AFSC and other sources, such as the InstItute ofMarme SCIence, Umverslty of
Alaska FaIrbanks Datasets employed are dIverse m nature, and WIll mclude satellIte Imagery,
hydrographIC and fishery surveys data The mformatIOn system WIll address the problem of
mtegratmg multIvanate data that has been collected on dlffermg spatIal and temporal scales It
WIll also proVIde GIS tools to analyze, VIsualIZe and dlssemmate InformatIOn accordmg to
OBIS technIcal protocols Our goal IS to develop a pIlot system that WIll not only augment
OBIS, but also charactenze the habItat and behaVIOr of Alaskan groundfish, and proVIde
a model of how the mtegratIOn of envIronmental mformatIon can aId m the assessment of
manne
resources
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Fzshenes Oceanography

Oceamc Carbon SubsIdIes Led To lbgh Manne SurVIval And The Enormous Prmce
WIlham Sound Pmk Salmon Runs Of 2003

ThomasKlme

DIfferences m the relative amount ofocearuc and coastal carbon assImIlated by early marme
pmk salmon rearmg m Pnnce Wl1ham Sound (PWS), and on the mner Gulf ofAlaska (GOA)
shelf each year from 1998 to 2003, were determmed usmg stable Isotope analysIs (SIA) SIA of
Neocalanus copepods sampled from PWS and the adjacent northern GOA from 1994 to 2004
suggested that carbon of low C-13 content was diagnOStIC for oceamc carbon Conversely,
copepods from PWS, whIch were used to charactenze coastal carbon, were consIstently C-13
ennched The Alaska Coastal Current formed the boundary separatmg coastal and oceamc
carbon most of the ttme However, there were occasIOns when coastal carbon extended seaward
onto the mner contmental shelfnear ResurrectIOn Bay and ImmedIately south ofHmchmbrook
Entrance The exceptionally large pmk salmon (Oncorhynchus gorbuscha) runs that returned to
PWS m 2003 were released from hatchenes or emerged from the gravel dunng the Spnng of
2002, the year when Juvemles were the most dependent on ocearuc carbon Conversely, the
hIghest
dependency on coastal carbon by Juvemles occurred m 2001, these returned m very low
numbers m 2002 Ocearuc SubsIdIes m the form ofzooplankton, whIch were more abundant m
2002 compared to 2001, are hypothesIzed to have enhanced survIval m two ways One, oceamc
plankton from the Gulf augmented that avaIlable m the Sound and accelerated salmon growth,
reducmg the tIme when they were most vulnerable to predatton Two, ocearuc plankton from
the Gulf augmented that avaIlable m the Sound such that concentratIOns were above threshold
levels, enablmg potentIal salmon predators to SWItch to zooplankton Whereas present SIA data
show that oceanIC carbon drove salmon productton m 2002, SIA data supportIng oceanIC ongm
for the large pulse of euphausllds observed m PWS that year stIll need to be generated
Nevertheless, the hIgh correlatton between euphauslld numbers and salmon run SIze supports
prey sWItChmg by salmon predators because euphausllds were not Important for salmon early
manne dIets, but can be Important for salmon predators That low C-13 content carbon was
assOCIated WIth hIgher salmon returns to PWS contradIcts a hypotheSIS that htgh C-13 reflects
hIgher system capaCIty Zooplankton recruItment processes, partIcularly advectIon, may playa
greater role for salmon
survIval than prodUCtIVIty per se
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Forage Fishes In The Western Gulf Of Alaska VarIatIon In ProductiVIty

Matt WIlson

The Alaska Coastal Current (ACC) may mfluence prodUCtiVIty of capelm (Mallotus vIllosus),
eulachon (Thalelcthys paczjicus) , and]uvemle walleye pollock (Theragra chalcogramma) m
the coastal Gulf ofAlaska (GOA) The hypotheSIS IS that the ACC provIdes prey-nch water
and, thereby, mfluences fish dIstnbutIOn of abundance and SIze ThIS on-gomg study IS based
on phySIcal and bIOlogIcal data collected withm the GOA walleye pollock nursery A gnd of44
predetermmed statIOn locatIOns was occupIed day and mght between the Shumagm and
Sheltkofsea valleys dunng September 2000,2001, and 2003 Saltmty and model-denved
estimates of current velOCIty were used to Identify gnd sub-areas most mfluenced by the ACC
Results from parallel, on-gomg dIet studIes were used to Identify the five most prevalent prey
categones larvaceans, thecosomate pteropods, small copepods, large copepods, and
euphausllds AnalySIS ofvanance mdicated that the geographIC strata most mfluenced by the
ACC were often assocIated WIth ennched zooplankton abundance The mfluence of the ACC
on the fish, however, was less pronounced POSSIble explanatIOns for the lack of a sIgmficant
relatIOnshIp mclude decreased statistical power, absence of prey ltmitatIOn, and relaxatIOn of
phYSIcal-bIOlogIcal coupltng
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Does Chmate-Dnven VarIability In The Oceanographic Structure Of The Gulf Of Alaska
Shelf Affect Fish Commumty Composltlon By Modulatlng The Degree Of InterspecIfic

Competltlon Between JuvenIle Pollock And Capehn?

Ehzabeth Logerwell, Anne Hollowed, ChrIstopher WIlson, Phylhs Stabeno

The results ofAFSC and PMEL research dunng 2000-2002 off KodIak Island m the Gulfof
Alaska mdlcate that ocean condItions affect the cross-shelf dIstrIbution ofJuvemle walleye
pollock and capelm Pollock were found m warmer waters mshore of a mId-shelf hydrographIC
front, whereas capehn were found offshore m cool waters advected from the slope Although
thIS pattern was conSIstent among years, there was mtra-annual vanabIhty m the location of the
front A weakenmg of the front over the course of approXImately 10 days m 2002 resulted m an
expanSIOn of warm nearshore water towards the outer shelf Juvemle pollock dIstnbutIon
sImIlarly extended towards the outer shelf Comcident WIth the change m pollock dIstnbutIOn,
the abundance of capelm declmed m the outer shelfregIOn These changes m fish dIstrIbution
are conSIstent WIth competitive exclusIon of capelm by Juvemle pollock We hypothesIze that
the mtra-annua1 dynamICS m water mass propertIes and fish dIstrIbutions are a model of the
larger scale processes that resulted m the apparent communIty re-orgamzatIon on the Gulf of
Alaska shelffollowmg the late 1970's regIme ShIft Patterns m the oceanography and fish
dIStrIbutIOns durmg the 2004 survey off KodIak Island WIll be exammed m lIght of thIS
hypothesIs There are several mechanIsms by whIch chmate vanabIhty could mfluence phySIcal
structure off KodIak Island We WIll dISCUSS the hnkages between large-scale clImate and local
phySIcal structure on the Gulf ofAlaska shelf as well as the need for further understandmg of
the potential for competitIon between pollock and capelm
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The MultIspecles StatIstIcal Model IncorporatIng PredatIOn EquatIons Into A StatIstIcal
Catch-At-Age Model

Jesus Jurado-Molma and PatrICia A LIvmgston

The Benng Sea IS nch m bIOlogical resources, mcludmg at least 450 speCIes of fish,
crustaceans and mollusks It also has econOIDlC Importance due to Its contrIbutIOn of25% to the
total US harvest, affectmg the economy of the PaCIfic coast states Current management m the
Benng Sea IS smgle-species based, however groundfish populatIOns are connected through the
food web as predators and prey and are subject to envrronmental vanabIhty affectmg therr
survIVal and recruItment Therefore, managers are mterested m the evaluatIOn ofpotential
nnpacts of therr deCISIons on the ecosystem due to predator-prey mteractIons and clnnate
uncertamty The technology avaIlable to carry out thIS task mcludes the multIspecies VIrtual
populanon model MSVPA, and the muinspecies forecastmg model MSFOR, whIch are
detemnmstIc models A multIspecies stanstIcal model IS bemg developed by mcorporatmg the
predanon equations from
MSVPA mto a catch-at-age model usmg a two speCIes system (walleye pollock and PaCIfic
cod) from the Benng Sea Prehmmary results suggest that MSM reproduced most of the
SUltabIhty coefficIents and predation mortahtIes estimated by MSVPA, and the adult populatIOn
estlmates from the smgle-species stock assessment The MSM also proVIdes a measure of the
uncertamty associated WIth the model parameters, whIch are not avaIlable WIth the current
MSVPA technologies MSM also proVIdes a convement framework to carry out declSlon
analysIs to explore the consequences of future levels of fishmg mortahty and ItS mdrrect effects
between target speCIes m a statistical framework MSM IS an nnportant advancement m
provIdmg adVIce to fishenes managers because It mcorporates the current tools used m stock
assessment, such as BayesIan methods and deCISIOn analysIs, mto a multIspecies context,
helpmg to estabhsh useful scenanos for management m the eastern Benng Sea
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Ken Adams and Ross Mullms

Dunng the development of the GulfEcosystem Momtonng program (GEM), the Exxon Valdez
011 Splll Trustee CouncIl (EVOSTC) receIved mput from a wIde range of mdlvlduals and
orgamzatIOns In 2002, the NatIonal Research CouncIl (NRC) released Its fInal reVIew ofthe
GEM SCIence plan, mcludmg Its recommendatIons on how best to achIeve a robust, WIde
rangmg, and sCIentIfIcally sound study We'd lIke to report on an EVOSTC supported project
that IS maxImally responSIve to NRC's recommendatIOns In 2002, two fIshermen from
Cordova, m collaboratIon WIth several SCIence advIsors, began seekmg the applIcatIOn of
research results from the Sound Ecosystem Assessment (SEA) program for the benefit of the
Pnnce WIllIam Sound (PWS) resource-dependent commumtIes The SEA program was funded
by EVOSTC from 1994 to 1999 and although research results were syntheSIzed, publIshed and
acclaImed (Flshenes Oceanography, Vol 10, Supplement 1,2001), few If any of the ecosystem
mSIghts affectIng survIval ofJuvemle pmk salmon and hemng were applIed for Improved
fishenes management and/or other uses The process to resolve thIs dIlemma began m 2002
WIth the 1ll1tIatIon ofthe Pnnce WIllIam Sound Flshenes Research ApplIcatIOn and Plannmg
(PWSFRAP) program Smce that tIme, our project contInuum has mcluded a senes of
communIty workshops for needs IdentIfIcatIon, extensIve plannmg, follow up workshops and
requests for fundmg responSIve to communIty needs We are currently planmng the
ImplementatIon of the SEA pmk salmon :fry survIval model, and antICIpate the submISSIon of
proposals to GEM for a three-year pIlot plan to begm m FY06

Our project contmues to proVIde an extensIve and substantIve means for commumty
mvolvement wlthm the GEM program as recommended by the NRC Further, the NRC
IdentIfied the Importance ofnumencal modelmg wlthm GEM as a complement to GEM's long
term momtonng actIVItIes The planmng for and ImplementatIon of the pmk salmon :fry
survIVal model, WIth EVOSTC support, IS dIrectly responsIve to NRC's recommendatIons and
the EVOSTC's support for our 'bndgmg' project had proVIded the means for spannmg the gap
between the resource-dependent commumty, marme SCIentIsts and theIr work, and potentIal
fundmg orgamzatIons Further, PWSFRAP has aIded the process ofstakeholder partICIpatIon
m the developmg state and regIOnal ocean observmg systems to ensure that mformatIon
products are truly responSIve to stakeholder needs
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ChaIr Gmny Eckert

Keynote Ecology of the Copper RIver Delta

BathymetrIC and Temporal Range, Spatial Extent, and HabItat
CharactenstIcs of Atka Mackerel Spawn10g and NestIng HabItat 10 the
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SynergIstIc Senal Depletion of Nearshore BenthIC Invertebrates Leads to
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Estuarme ResIdence of Coho and Sockeye Smolts on the Copper RIver Delta Mary Anne BIshop
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BIvalves 10 Kachemak Bay, Alaska Carolyn Curnn
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Benthic Habitat and Nearshore Ecology

I

Ecology Of The Copper RIver Delta Evaluatmg The RelatIve Importance Of Bottom-Up
And Top Down Processes In A Marme Soft-Sediment Commumty

Sean Powers l and Mary Anne BIshop2

I Department ofManne SCIences, UrnversIty of South Alabama, Dauphm Island Sea Lab,
101 BIenvIlle Blvd, Dauphm Island, AL 36528, spowers@dIsl org
2 Pnnce WIlham Sound SCIence Center, POBox 705, Cordova, Alaska,
mbIshop@pwssc gen ak us

Nearshore habItats are an mtegral component of the Gulf of Alaska ecosystem servmg as
essentIal nursery and feedmg grounds for numerous marme, aVIan and terrestnal speCIes
Intertulal and subtIdal sand/mud bottom represents one of the dommant nearshore habItats
along the southcentral Alaska coastlme The nch abundance of benthIC mvertebrates resIdmg
WIthIn the sedIments of these sand/mud flats proVIde a sIgmficant prey resource for numerous
speCIes of fish, crabs, bIrds, and manne mammals One of the largest expanses ofmtertIdal
mud/sand flats WIthIn the GEM study area occurs m the Copper RIver Delta and southeastern
Pnnce WIlham Sound (Orca Inlet) In 2003, we InItIated a large-scale field study deSIgned to
examme the physIcaVchemIcal and bIOlogIcal factors that hmIt and/or regulate mvertebrate
commurnty dynamICS The program, funded by EVOS-GEM and OSRI, mcludes mvestIgatIOns
ofboth 'bottom-up' (physIcaVchemIcal parameters - pnmary productIOn - mvertebrate
productIon) and 'top-down' (demersal and aVIan predators - mvertebrate prey) factors that may
structure the central mvertebrate prey commurnty Results of the 2003 and 2004 field seasons,
combmed WIth addItIonal data from 2000-2002, document a hIghly productIve benthIC
mvertebrate commurnty that serves as prey for mIllIOnS of shorebIrds and several speCIes of
commerCIally and recreatIonally Important fish At the base of the foodweb, benthIc and water
column chlorophyll a (a measure ofphytoplankton and algae bIOmass), as well as benthIC
macroalgae, mcrease as dIstance from the hIghly turbId waters of the Copper RIver Delta
mcreases DIverSIty and productIon ofbenthIc mvertebrates demonstrate a SImIlar pattern WIth
mcreases m both metncs as dIstance from the Copper RIver mcreases Abundances of demersal
fish (e g , flatfish, lmgcod, sculpms) generally mcrease WIth mcreasmg proXImIty to the Copper
RIver Delta, a pattern OppOSIte that of theIr key prey Items, benthIC mvertebrates
PhysIcaVchemIcal measurements collected monthly from March through October as part of the
field proJect, demonstrate that the Copper RIver IS the pnncIpal source ofrntrogen mto
nearshore areas Further, based on salInIty measurements, It IS eVIdent that the mfluence of the
freshwater dIscharge of the Copper RIver extends mto both Pnnce WIlham Sound and the Gulf
ofAlaska The results of thIs ongomg project clearly demonstrate the strong mfluence of the
Copper RIver on nearshore areas surroundmg the Delta and southeastern Pnnce WIlham
Sound The vast expanse of mtertIdal and subtIdal sand/mud flats nounshed by the hIgh
suspended sedIment load of the Copper RIver Delta represents an Important nearshore habItat
wIthm the GEM study area At the conclUSIon of the field study m 2006, a long-term
momtonng program WIll be developed
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Bathymetric And Temporal Range, Spatial Extent, And Habitat Characteristics Of Atka
Mackerel Spawnmg And Nesting HabItat In The Aleutian ArchIpelago

Robert Lauth

Atka mackerel support a multI-mIllIon dollar commercIal trawl fishery ill Alaska, and they play
a key role ill the manne ecosystem as an Important food source for manne bIrds, fishes and
mammals Rocky substrate IS VItal to Atka mackerel as reproductIve habItat, but very lIttle IS
known about theIr spawnmg and nestmg except for a few locatIons m RUSSIa The ObjectIve of
thIS study was to determme the bathymetnc and temporal range, spatIal extent, and habItat
charactenstIcs ofAtka mackerel spawmng and nestmg habItat m Alaska To develop prudent
harvest management strategIes, more research IS needed on the reproductIve ecology ofAtka
mackerel A portable wmch and vIdeo drop camera system was deVIsed by the Alaska FIshenes
SCIence Center to locate and charactenze nestIng and spawnmg habItat m Alaska Nestmg SItes
were IdentIfied by the presence ofaggregatIons ofmales m spawnmg color exhIbItIng nestmg
behaVIor From June to October 2004, there were 126 camera drops done between Stalemate
Bank and the KenaI Penmsula Depth and water temperature were momtored usmg a data
logger attached to the camera frame The locatIon and depth range ofnestIng SItes found m
Alaska dIffered from what was observed m RUSSIa, SItes were not ImmedIately adjacent to the
coastlme and extended much deeper than 32 m VIdeotapes wIll be analyzed for mformatlon
about the phySIcal and bIologIcal habItat of nestmg SItes Events wIll mclude presence of a
nester (1 e , guardIan male), a female or school of females, or other noteworthy actIVItIes
relatIng to Atka mackerel reproductIve ecology Manne plants and ammals wIll be IdentIfied to
the extent pOSSIble, as well as the percent of mvertebrate coverage GIS wIll be used to
mvestIgate the relatIOn ofnestmg SItes to other major geographIC and bathymetnc features of
the AleutIan archIpelago and Alaska shelf TemporalIty ofspawmng and nestmg WIll be
exammed usmg underwater tIme-lapse videography and collectIOns ofegg clutches from
dIfferent nestIng SItes usmg scuba dIvrng and bottom trawls FIeld samples of egg clutches WIll
be staged m the laboratory usmg a dIssectIng mIcroscope and a developmental senes produced
by research at the Alaska SeaLIfe Center The age ofegg clutches WIll be compared WIthIn and
between nestIng SItes to mvestIgate dIfferences m the duratIOn and frequency ofspawnmg, and
the duratIon ofnestIng
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Coral And Sponge Habitat Mappmg In The Central AleutIan Islands

Jon HeIfetz, R Stone, D Woodby, J Reynolds, D Carhle, and G Greene

AJomt project between the Nahonal Marme Fishenes ServIce, the Alaska Department ofFIsh
and Game, and the Umversity ofAlaska began m 2003 to provIde the first detaIled mappmg of
coral and sponge habItats for the Aleutian Islands Coral gardens were first discovered m the
central AleutIan Islands m 2002, and the conservatIon of coral and sponge habItats m thIS area
has become a key Issue for federal and state fishenes managers due to mCIdental mortahty m
fishenes usmg bottom contact gear Bottom substrates were mapped usmg mulhbeam
echosoundmg and backscatter data m a systematic sample of 17 SItes between SOm and 3000m
depth m swaths averagmg about S km WIde A senes of transects were sampled at most of these
SItes usmg the Delta submersIble and the Jason II, a remotely operated vehIcle, to estimate
densihes and dIstnbutIon of coral, sponges, vanous other mvertebrates, and fish ThIS
presentahon WIll proVIde hIghhghts of some of the observatIOns and a status report ofwork m
progress Fmal results, expected m 2006, are to mclude a predIctive model of coral and sponge
dIstnbutIon as a functIOn ofmeasurable envIronmental charactenshcs, estimates of the relative
abundance of corals and sponges, theIr Importance to commerCially valuable fish and
mvertebrates, and the degree to WhICh these hvmg substrates have been dIsturbed, mcludmg
dIsturbance by fishmg gear Fundmg for thIS research IS proVIded by the North PaCIfic Research
Board, NOAA's Undersea Research Program, and the National Marme Fishenes ServIce
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SynergIstIc SerIal DepletIon Of Nearshore BenthIC Invertebrates Leads To A Recent
Dechne Of A Keystone Grazer And The AlteratIon Of A Coastal Ecosystem

Anne K Salomon, NICk Tanape Sr, Jenmfer L Ruesmk, ElIzabeth VIllarreal, Henry P
Huntmgton

We mvestIgated the relatIve roles ofnatural factors and shorelme harvest leadmg to localIzed
declmes of the black chIton, Katharma tumcata Known locally as 'bldarkt' by Alaskan
natIves, thIS chIton IS a pnmary subSIstence shellfish resource and a recognIZed keystone
grazer Small scale expenments, m collaboratIon WIth vIllage reSIdents, revealed that the
absence of thIs dommant consumer can mcrease pnmary productIon by two orders of
magmtude and speCIes dIverSIty by 50% yet reduce the growth and survIval ofother benthIC
grazers These mampulatIons convmcmgly Illustrate the ecolOgIcal role ofK tumcata and
pOSSIble ecosystem level consequences of Its harvest Based on mtervIews WIth vIllage elders,
localIZed declmes can be attnbuted to a change m SOCIal and bIOlogIcal dynamICS Htstoncal
SubSIstence harvest dIffered m several ways from today's practIces harvest was less spatIally
concentrated because commumtIes shIfted among seasonal camps and dIets mcluded a wIder
range of mvertebrates, such as crab, urchms, and clams These resources are now scarce, lIkely
due to mtensIfied consumptIon by an mcreasmg sea otter populatIOn and hlstoncal human
harvest SequentIal prey sWItchmg by both humans and sea otters and a resultIng restnctIOn m
prey speCIes breadth may have lead to mtensIfied harvest ofK tumcata Therefore, the recent
localIzed depletIon of thIS keystone grazer and ItS subsequent ecosystem-level effects rna}
reflect a concentratIOn m the spatIal dIstnbutIOn ofharvest pressure and the synergIstIc senal
depletIon ofvanous nearshore benthIC mvertebrates
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DynamIcs Of ChemIcal Defenses DynamIcs Of ChemIcal Defenses In Four Kachemak
Bay Kelp SpecIes As A Response To Gastropod GraZIng Patterns

Angela DubOIS

The health and dIversIty ofAlaska's coastal ecosystems rely largely on the abundance of
spawnIng and foraging habItat proVIded by kelp forests Large macroalgae also offer three
dlDlensIOnal space that IS frequently occupIed by mesomvertebrate grazers Canopy-formmg
speCIes lIke Nereocystzs luetkeana, and bed-formmg speCIes such as Agarum clathratum,
Lamznarza bongardzana and Lamznarza saccharzna, are often detnmentally affected by
herbIVOry Consequently, tissue damage caused by grazers may result m decreased fitness of
kelp along the Alaskan coast ThIS study addresses the role of the herbIVorous gastropods,
Lacuna vzncta and Call1Ostoma lzgatum, on defenSIve chemIcal productIOn m the four
mentioned kelp speCIes Study locations withm Kachemak Bay, Alaska, were sampled on a
monthly baSIS begmnmg m May 2004, usmg SCUBA technIques to observe temporal vanatIon
m abundance and dIstnbutIon of grazers TIssue segments from differmg regIOns ofkelp thallI
were analyzed for total phlorotannm concentratIOn, the defenSIve class of compound commonly
present m brown algae Laboratory palatabIlIty assays utIlIzmg all study orgarusms
mdependently assessed dIfferences m feedmg behaVIor based on avaIlabIlIty of two
menstematIc tissue types Results mdicate that L vzncta demonstrate peak abundance m mId
July, preferentially reSIde on N luetkeana blades, and are capable of consummg approXImately
1/3 of blade wet weIght of thIS canopy-former withm 72-hour assays C lzgatum occur WIth a
constant but decreased frequency and demonstrate neglIgIble grazmg on all algal speCIes m
laboratory expenments C lzgatum behaVIOr may be explamed by a propensIty to graze on
detntal matenal and dIatoms from cohorts' shells
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NaGISA (Natural Geography In Shore Areas)

Katnn Iken and Brenda Konar

Coastal marme bIodIversIty IS a concern m the protechon and momtonng of marme resources
and ecosystem functIomng NaGISA IS a field project of the Census ofMarme LIfe (CoML)
focusmg on nearshore bIOdIversIty m macroalgal and seagrass commumhes The three
dImenSIOnal structure of these habItats makes them espeCIally Important for many assocIated
specIes These shallow water coastal areas also are the areas most Impacted by humans,
resultmg m potenhal severe effects on nearshore bIodIversIty NaGISA IS a global project
where the same samplmg protocols are used m all areas to allow later compansons on vanous
spahal scales The hterarchIcal structure of the NaGISA standard protocols target large core
areas and replIcate sample SItes wIthm these core areas In Alaska, NaGISA samplmg was done
m the summer of2003 and 2004 WIth the aSSIstance of local commumhes and umversIty
classes WIthm each of the larger core areas ofPnnce WIllIam Sound, KodIak Island, and
Kachemak Bay, three hard bottom macroalgal SItes were sampled quanhtahvely The results so
far show dIfferences m dIversIty of selected taxa between SItes wIthm a core area as well as
between dIfferent core areas The speCIes lIsts for macroalgae, polychaetes and mollusks, and
abundance and bIomass data for selected hIgher taxon groups produced from thts quantItahve
NaGISA samplIng are excellent tools to asSISt m the SIte selechon for longterm momtonng
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Development Of Techmques For CultivatIOn Of Blue Kmg Crab, Parallthodes platypus

Bradley G Stevens, Sara PersselIn, and JulIe A Matweyou

NOAA-NMFS, KodIak FIshenes Research Center

The blue kmg crab (BKC, Paralzthodes platypus) was a valuable commercIal fishery speCIes m
the Benng Sea until populations declmed to low levels m the late 1990's, stImulatmg mterest m
theIr early lIfe hIstory Pnor to conductmg research on Juvemle crab bIOlogy, It was necessary
to develop technIques for cultivating them m the laboratory In thIS expenment, we tested the
effects of dIet, temperature, and reanng denSIty on survIval of larvae to the first crab stage
Four dIfferent dIets were tested mcludmg UNFED zoea were not fed m order to determme If
they could survIve on stored yolk (lecIthotrophIC), THAL treatment was fed wIth Artemza
nauplll ennched by feedmg WIth dIatoms ThalasslOslra nordensklOeldll, Art +THAL treatment
was fed wIth unennched Artemza plus lIve ThalasslOszra, ISO 6 was a control dIet ofArtemza
ennched by feedmg WIth frozen Isochryszs paste All dIets were tested at 6°C, and a denSIty of
10 zoea"l-l, WIth 6 replIcates per treatment The ISO dIet was also tested at 3°C (ISO 3) and
9°C (ISO 9), and at denSIties of20 (ISO 20) and 40 (ISO 40) zoea"l-l Larvae were cultIvated
m PVC tubes m glass beakers untIl reachmg the first crab stage SurvIval on the A+THAL dIet
(91 7%) was sIgmficantly hIgher than all others, whereas UNFED larvae dIed wIthm two
weeks SurvIval m all other treatments was not sIgmficantly dIfferent SurvIval decreased
slIghtly WIth mcreasmg temperature, but not sIgmficantly DenSIty had no sIgmficant effect on
survIval, but final mean denSIty (16 zoea"l-l) was SImIlar m the ISO 20 and ISO 40 treatments
suggestmg that a maXImum carrymg capaCIty for these condItIons had been reached Length of
development to the firstJuvemle crab stage (C1) was sIgmficantly longer (109 d) at 3°C than at
6°C (70 d), but dId not decrease further at 9°C CONCLUSIONS Blue kmg crab larvae can be
cultIvated WIth hIgh survIval usmg the proper dIet Larvae are not lecIthotrophIC and must be
fed A temperature of 6°C IS optimal for survIval and length of development These results WIll
be used to produce larger numbers ofJuvemle crab for laboratory research In addItIon, these
technIques could be modIfied for use m enhancement of wIld crab stocks
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Estuanne ResIdence Of Coho And Sockeye Smolts On The Copper RIver Delta

Mary Anne BIShop!, Sean P Powers2
, and Gordon Reeves3

1 Pnnce WIlham Sound SCIence Center, POBox 705, Cordova, Alaska,
mbishop@pwssc gen ak us
2 Department ofManne SCIences, Umverslty of South Alabama, Dauphm Island Sea Lab,
101 BIenvIlle Blvd, Dauphm Island, AL 36528, spowers@dIsl org
3 PacIfic Northwest Research Station, USDA Forest ServIce, 3200 SW Jefferson Way,
Corvalhs, OR 97331, greeves@fs fed us

Vast expanses of estuanne habItats serve as an essential connection for anadromous specIes of
salmomds m the North PacIfic Substantial vanabIhty m the early hfe hIStOry and mIgratory
behaVIOr ofcoho (Oncorhyncus Iasutch) and sockeye salmon (0 nerka), each ofwmch support
Important fishenes m the North PacIfic, eXIst on both local and regIOnal scales OfpartIcular
Importance for stock assessments are the age and SIze ofJuvemles dunng outImgratIOn For
both speCIes, Juvemles have been found ill estuanes as age 0 fry, 0+, 1, and 1+ year-old smolts
Once ill the estuary, resIdence time IS hIghly vanable (days to months) and IS probably
correlated to the age of outmIgratIon WIth support from North PacIfic Research Board we
completed our first field season studymg the estuanne phase m the hfe cycle ofJuvemle salmon
on the Copper River Delta We documented outmigratIOn at the outlet to Eyak Lake from 23
May -15 November 2004 For both sockeyes and coho, we observed mtra-species dIfferences m
the tImIng ofoutmigratIon In general, both coho and sockeye smolts outmigrated from late
May through early June, and agam m early fall (October through mId-November) Fry and parr
for both speCIes outmIgrated from the Lake throughout the season, peakmg anywhere from late
June to early August, dependmg on the speCIes and hfe-stage We used fyke nets and semes to
document salmon use m the upper portIon of the estuary near the outflows of Alagamk Slough
and Eyak River After 7 July, we captured few sockeyes at eIther SIte SImIlarly, by the end of
June coho all but dIsappeared from the upper estuary near Alagamk, although coho parr and fry
were captured through late October m the estuanne waters near the mouth of the Eyak River In
the mIddle portIon of the estuary, midwater trawls captured coho from early June through mId
July Sockeye were captured m trawls from early June through mId-August, suggestmg a longer
reSIdence time m the estuary In addItion to our field work, we are expenmentIng WIth otolIth
mIcrochemIStry analyses as a means to determme Juvemle reSIdency hme m the estuary
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PreferentIal AssimIlatIOn Of Resuspended BenthIc Mlcroalgae By IntertIdal BIvalves
In Kachemak Bay, Alaska

Carolyn Cumn, John Brewer, PnscIlla Delano

The relatIve dIetary contrIbutIOn of phytoplankton and benthIc mIcroalgae to the nutrItIon of
mtertIdal bIvalves was assessed usmg stable Isotope analysIs Cell counts and pIgment analysIs
of sedIment and water column samples provIde mformatIon on the taxonomy, bIOmass and
dIstrIbutIon ofmIcroalgae m Kachemak Bay, Alaska, a macrotIdal estuary m southeast Alaska
Phytoplankton delCl3 and delN15 values averaged -21 4 and 5 1 ,respectIvely, whIle benthIc
mIcroalgal values were -16 9 and 59 The average dCl3 value of PacIfic blue mussels (Mytzlus
trossulus) was -17 6, and the PacIfic lIttleneck clam, (Protothaca stammea), had an average
dC13 value of -17 0 Two-source mIxmg models suggest that benthIc mIcroalgae provIde 40 to
80% ofthe carbon utIlIzed by these abundant bIvalves Water column samples were also
collected from 1, 5 and 30 cm above tIdal flats and clam beds over a tIdal cycle AnalysIs of
SIze-fractIOnated samples revealed that benthIC dIatoms represented the bulk of the fractIOn <50
mIcrons, and thIS SIZe-fractIOn was preferentIally aSSImIlated by mtertIdal clams and mussels
The proportIon of benthIc mIcroalgae m water column samples shows SIgnIficant temporal and
spatIal vanatIOn These results can be used to Improve resource management and guIde
aquaculture efforts
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AlternatIve Sampbng DesIgns For Momtonng In The Nearshore

Thomas Dean and James Bodkm

USGS

Three alternative samphng desIgns are presented that focus on detectIng changes In the
nearshore Gulf of Alaska (GOA) that may occur over the next century as the result of both
natural and human-Induced causes All deSIgns Include the follOWIng elements 1) SynOptIC
samphng of specIfied phySIcal and bIOlogIcal parameters (e g shorelIne geomorphology and
eelgrass cover) over the entIre GOA, 2) IntensIve samplIng of a vanety ofspeCIfied bIOlOgIcal
and phySIcal parameters (e g abundance and growth of Intertidal organIsms, abundance of
selected bIrds and manne mammals) WIthIn a few speCIfied areas spread throughout the GOA,
3) SamplIng of a smaller SUIte of selected bIOlogIcal and phySIcal parameters (e g the
abundance, growth, and contammant levels m mussels and clams) at a larger number of less
mtensIvely studIed SItes (referred to as extensIve SItes) stretchmg across the GOA, and 3)
Conduct of shorter-tenn studIes aImed at IdentIfymg Important processes regulating or causmg
changes wIthm a gIven system or subsystem intenSIve samplmg IS deSIgned to detect larger
spatIal-scale changes (e g those resultmg from chmate change) whIle extensIve samplmg IS
aImed at evaluatIng potential Impacts from more locahzed sources, and especIally those
resultmg from human actiVIties (e g 011 spIlls or shorehne development) Process studIes focus
on determmmg causes for observed changes DetaIled samplmg plans mcludmg a hst of
metncs, number and location of samplmg SItes, samphng frequency, and cost estimates are
supphed for each alternative
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A SynthesIS Of Natural VarIability In The Nearshore Can We Detect Change?

Gmny Eckert

One of the pnmary goals of the GEM program IS to detect anthropogemc changes wIthm the
four focal habItats m the Gulf of Alaska, however, natural vanabIhty m these systems can be so
hIgh that It prevents detectIOn ofhuman-mduced effects ThIS project synthesIzed eXIstmg data
to Identify, wIthm the nearshore habItat, envIronments and specIes that have less natural
vanabIhty so that these vanables can be mcluded m the GEM momtonng plan Longterm tIme
senes data from Gulf of Alaska nearshore populatIOns were collected usmg datasets and
hterature IdentIfied by Bodkm and Dean m GEM Project # 030687, tItled, 'Momtonng m the
Nearshore A Process for Makmg Reasoned DeCISIOns' Data from the Gulf of Alaska and
across a broad range of geographIC areas was synthesIzed to IdentIfy general charactenstIcs that
predIct lower levels of natural vanabIhty ill nearshore manne populatIons
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The Gulf of Alaska Shorezone Website

John Harper, Susan Saupe, Mary Moms, Joe Banta

The Gulf ofAlaska ShoreZone websIte (www CoastAlaska net) provIdes publIc access to
coastal mappmg products developed WIth the ShoreZone Mappmg protocol m the Gulf of
Alaska At the present tIme, there are over 8,000 km ofweb-posted Imagery, allowmg web
users to fly the coastlIne from WhIttIer to the KatmaI NatIOnal Park and mcludmg components
from SE Alaska and from KodIak Island Selected enVIronmental mappmg data IS also web
posted, allowmg users to look at landscape scale dIstrIbutIOns of thematIc data (such as
eelgrass) or zoom In to a speCIfic SIte, apprmamately 5,000 km of coastal Inventory data IS now
web-posted The mappmg protocol, funded by EVOS, has been web-posted, allOWIng users to
reVIew the detaIled procedures that are used In system mappmg The ShoreZone data set has
appealed to a WIde varIety ofusers, mcludmg spIll response personnel, agency resource

r
managers, SCIentIfic researchers and the general publIc, and the webSIte offers WIde-spread
access to the dataset
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Rhodohth Beds, A New Nearshore HabItat In The North PacIfic

Brenda Konar and Katnn Iken

In the summer of2004, a rhodohth bed was dIscovered as a new habItat In Pnnce WIlham
Sound Rhodohth beds are known globally but untIl last summer, have never been descnbed m
the North PacIfic Rhodohths are unattached red corallIne algae that can form extensIve beds m
nearshore areas Many specIes of rhodohths eXIst In general, rhodohths reqUIre water motIon
(waves, currents) or bIOturbatIon to maIntaIn In an unattached and unbuned Rhodohth beds are
economIcally Important because they often are a nursery ground for commercIally harvested
speCIes such as scallops and shnmp In many parts of the world, rhodohths themselves are
harvested and used as fertIhzer because of theIr hIgh calcIUm content ConservatIon of these
beds has begun to receIve InternatIOnal attentIon The rhodobth bed found In Hemng Bay,
Pnnce WIlham Sound IS an entIrely new habItat for the North PaCIfic ThIS bed lIes In
approXImately 12 to 18 m water depth and extends over an area of at least 3000 m2 InItIal
surveys showed that the cover ofrhodolIths In the bed averaged 528% (±9 7se), WIth the
remaInmg substrate conSIstIng of29 4% (±9 6se) sand and 17 8% (±8 Ose) shell hash WhIle
the bottom was predomInately soft, macroalgae were found attached to rhodohths and shell
hash The domInant speCIes were Lammarza saccharma and Agarnm clathratum Rhodohth
denSIty averaged 27 5±8 7 per 0 0625 m2

, WIth a bIOmass of 29 7±6 0 glO 0625 m2 A hIgh
dIverSIty of marme Invertebrates appeared to be assocIated WIth the rhodohth bed ThIS new
North Amencan rhodohth bed opens the door for much comparatIve work
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Biogeography And Cryptic Diversity In Mastocarpus

Sandra Lmdstrom

Mastocarpus papillatus ("Turktsh Washcloth") IS a common mtertIdal red alga on the west
coast ofNorth Amenca from Baja CalIfornIa to Alaska It IS the gametophyte phase of the
tarspot Petrocelzs Although It IS consIdered dIagnostic ofmId-mtertIdal protected and semI
protected habItats m Washmgton State, It IS ofmore sporadIC occurrence on Alaskan shores
Sequencmg of the nbosomal ITS regIOn of the nuclear genome revealed that Mastocarpus
papillatus IS actually a complex of five well-dIfferentiated speCIes These cryptic speCIes show
vanous patterns ofhonzontal (geographIc) and vertIcal (tidal heIght) dIstnbutIons from
CalIfornIa to Alaska Although three of the five speCIes have been recorded m Alaska, only two
are common Both of these are WIdely dIstnbuted One occurs more commonly m the mId to
upper mtertIdal, whereas the other speCIes IS found near 0 tide level These speCIes exhIbIt
dIfferent levels ofgenetic dIversIty, WIth the mId to upper mtertIdal speCIes showmg
surpnsmgly hIgher levels ofvanatIOn than the lower mtertidal speCIes The speCIes are not
clearly dIstinguIshed morphologIcally, and caution IS adVIsed when attemptmg to IdentIfy these
speCIes m the field In addItion, two other Mastocarpus-lIke speCIes have been recorded from
the northwest Gulf of Alaska, one ofwhIch may be synonymous WIth a speCIes occumng m
northern Japan, whIle the other IS probably new to SCIence
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Mappmg And Evaluating Juvemle Pacific Ocean Perch Habitat In The Aleutian Islands

Coos Rooper

The goal of this study IS to assess the value of Aleutian Islands habitat to Juvemle PaCific
Ocean perch (POP) by mappmg study areas usmg multIbeam and Sidescan sonar, modehng
relationships between Juvemle rockfish abundance and habitat charactenstIcs, and hnkmg the
habitat to Juvemle POP condition Each of five study areas surroundmg the Islands ofFour
Mountams was mapped m summer 2004 usmg towed Sidescan sonar (Klem 3000) and
multIbeam sonar (Slmrad SM2000) systems to depict bottom depth and roughness Underwater
Video was collected usmg a towed camera sled to groundtruth the acoustic data Prehmmary
results mdlcate habitats sampled at each area vaned Widely, from bare sand fields, to rocky
ledges, ndges and pmnacles Sponge and coral were the dommant eplbenthlc mvertebrates
observed m the Video and trawl collectIOns, although diverSity m benthIc orgamsms was qUIte
hIgh at some sites Atka mackerel and PaCific cod dommated the bottom trawl catches,
although adult PaCific Ocean perch, Northern rockfish, PaCific hahbut, and walleye Pollock
were also common Sponge and coral were found at 85% of transects where trawls were made
Juvemle POP were collected from three of the five study areas Durmg the fall and wmter of
2004-05 Video, sediment samples, zooplankton, and fish collectIOns Will be analyzed m the
laboratory
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Youth Area Watch Students Watch Weather

Sheryl Salasky

www chugachschools com/youth area watch!

Students from Chugach School DIStrIct have been conductmg sCIentIfic samplmg projects
based on communIty mput and needs WlnttIer CommunIty School partICIpants are gathermg
weather data to mclude m a locally-produced brochure for marmers and VISItors After
gathermg mput from longtIme communIty members, students from TatItlek Commumty School
have been momtormg therr beaches, notmg changes m the presence of targeted speCIes
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POSTER Benthzc Habztat and Nearshore Ecology

CommumtIes and Nearshore MomtorIng

Manlyn SIgman

ThIS seSSIOn WIll provIde an overvIew of the selectIOn process for GEM nearshore momtonng
sItes and standardIzatIOn of data collectIOn protocols that IS underway and OpportunItIes for
mvolvement by coastal commumty members and mterested orgamzatIons It IS the first of a
senes of communIty workshops to be held m February and March, 2006
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Keynote Vibno Occurrence m Shellfish
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Contammants, Harmful Algal Blooms, and Invasive Species

ApphcatlOn Of The EPA EnVIronmental Momtonng Assessment Program (EMAP) To
CharactenzatIon Of Alaska Coastal Manne Water Quahty

Doug Dasher and Ron Klem

Alaska, WhICh IS the natIon's only arctIc state, has water resources, whIch encompass more than
47,000 mIles of coastlIne, and upland watersheds, whIch compnse approxImately 40% of the
natIOn's surface water These water resources support one of the world's largest manne
fishenes, cntIcal freshwater spawmng grounds for salmon, and major breedmg habItats for
migratmg waterfowl WhIle Alaska IS resource nch, It IS data poor WIthout baselme
envlfonmental InformatIon, It IS ImpOSSIble to IdentIfy and assess potentIal Impacts to Alaska's
water resources from local, regIonal, or global stressors Alaska has the OPPOrtunIty to learn
more about Its waters whIle It IS m a relattvely pnstme state BaselIne data proVIdes for the
development ofapphcable Alaska water quahty cntena and the responsIble management of the
states resources The US EPA Envlfonmental Momtonng Assessment Program (EMAP)
utthzes a randOmIzed samplmg deSIgn that IS an Important component of Alaska's assessment
methodology In 2002, Alaska utIlIzed the EMAP approach m ItS first coastal assessment of the
Alaskan provmce, one of5 coastal provmces estabhshed m the EPA NatIonal Coastal
Assessment samplmg deSIgn Another EMAP coastal survey was carned out m Southeast
Alaskan waters m the summer of2004 DetaIls ofmethodology, lessons learned, and some
results of the 2002 South Central coastal assessment, along WIth a bnef dISCUSSIon of the 2004
fieldwork and future plans, WIll be presented
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Contammants, Harmful Algal Blooms, and InvasIve SpecIes

Bitter Crab Syndrome

Joseph Morado

BItter Crab Syndrome (BCS) IS a fatal dIsease ofNorth PacIfic snow and Tanner crabs Caused
by a parasItIc dmoflagellate, recent research suggests that BCS IS affectIng recruItment ofboth
ChlOnocetes specIes, but affectIng each speCIes m a dIfferent manner For snow crabs, hIgh
dIsease prevalences In small crabs and subsequent assocIated mortalIty may be hastenmg a
declIne In populatIon abundance For Tanner crabs, hIgh dIsease prevalences In small crabs
may be preventIng recovery of the Eastern Bermg Sea populatIOn Recent data on prevalence
and dIstnbutIon WIll be presented, and molecular based research on pathogen IdentIficatIon and
momtormg WIll also be presented and dIscussed
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Contammants, Harmful Algal Blooms, and Invaszve Speczes

Contannnants In North PacIfic Basm Marme Mammals

Shannon, AtkInson, Matt Myers, and Gma Yhtalo

The Impact oftmac organochlonnes across regIOns and specIes m the North PacIfic IS a tOpIC of
on-gomg concern In thIS study, blubber or blood samples from three cetacean and three speCIes
ofptnnIpeds, all from North PacIfic waters, were analyzed for levels ofPCBs and DDTs
Contammant analyses of blubber bIopsIes from 13 free-rangmg loller whales (Orcznus orca) m
the Stanchkov Island area near Eastern Kamchatka m the RUSSIan waters of the North PacIfic
Ocean was completed dunng the summer season of2002 Sum PCBs ranged from 12 to 3,400
ng/g wet weIght wIth an average concentratIon of680 ± 280 ng/g wet weIght The DDT levels
were hIgher than PCBs, WIth an average of 830 ± 330 ng/g wet weIght (range 22 - 3,700 ng/g
wet weIght) In blood ofbeluga whales (Delphmapterus leucas), from the Cook Inlet regIOn
(n=6), sum PCBs ranged from 084 to 1 9 ng/g wet weIght WIth an average of 1 3 ± 0 16 ng/g
wet weIght The mean DDT level was 0 50 ± 0 23 ng/g wet weIght and a range of 0 to 1 ng/g
wet weIght In one gray whale (Eschrzchtzus robustus) that stranded m the Tumagm Arm of the
Cook Inlet, sum PCBs and DDTs m blubber were 200 ng/g wet weIght and 98 ng/g wet weIght,
respectIvely In blubber of Steller sea hons (Eumetopzas ]ubatus) from the Benng Sea (n= 9),
the mean level of sum PCBs was 2,600 ± 590 ng/g wet weIght (range 990 ± 5,700 ng/g wet
weIght) ConcentratIons of sum DDTs ranged from 590 to 4,100 ng/g wet weIght, WIth an
average of2,300 ± 510 ng/g wet weIght For harbor seals (Phoca vztulma) (n=4), sum PCBs m
blubber ranged from 160 to 2,400 ng/g wet weIght, WIth an average load of930 ± 530 ng/g wet
weIght The average sum DDT level was 510 ± 280 ng/g wet weIght, WIth concentratIOns
rangmg from 56 to 1,200 ng/g wet weIght In blubber of a nnged seal (Phoca hzspzda) from the
Benng Sea, concentratIons of sum PCBs and DDTs were 590 ng/g wet weIght and 270 ng/g
wet weIght, respectIvely Levels were hIghest m blubber of Steller sea hons, whIch feed at the
same or lower trOphIC level as other marme mammals mvestIgated here and may suggest that
Steller sea hons are eIther feedmg m areas WIth htgher levels or are not able to metabohze
organochlonnes, as well as other manne mammals
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Contamznants, Harmful Algal Blooms, and Invasive Species

Organochlorine ContaDllnatIon In Steller Sea LIOn Pups From Four Russian Rookeries

Matthew Myers

An mter-Island companson of contammants was completed for Steller sea lIon (Eumetopzas
]ubatus) pups from four RUSSIan rookenes An analysIs ofblood serum samples for both
polychlonnated bIphenyls (PCBs) and 1,1,I-tnchloro-2,2-bIs(p-chlorophenyl)ethane or
dIchlorodIphenyltnchloroethane (DDT) was conducted for 43 Steller's sea lIon pups (24 males
and 19 females) Overall, PCB levels m pUpS ranged from 0 56 to 1900 ng/g wet weIght WIth a
mean of 414 ± 0 72 ng/g wet weIght DDT levels m pUpS ranged from 029 to 1299 ng/g wet
weIght WIth a mean of2 86 ± 0 51 ng/g wet weIght The four rookenes that were sampled were
Medny Island (6 males and 4 females), Koslova Cape (7 males and 7 females), Iony Island (5
males and 4 females) and YamskIe Island (6 males and 4 females) Average contammant levels
were hIgher every tIme m females compared to males for each rookery, and for both PCBs and
DDT, but the dIfference was never sIgnIficant Medny, as part ofthe Commander Islands, was
the eastern most area sampled, and had the lowest levels (one way ANOVA for PCBs p = 0 002
and for DDT p= 0010) For Medny, PCBs ranged from 0 56 to 550 ng/g wet weIght WIth a
mean of 1 34 ± 0 42 ng/g wet weIght, and DDT ranged from 0 29 to 6 80 ng/g wet weIght WIth
a mean of 124 ± 041 ng/g wet weIght For Koslova Cape, PCBs ranged from 0 62 to 190 ng/g
wet weIght wIth a mean of 6 73 ± 1 80 ng/g wet weIght, and DDT ranged from 0 70 to 12 99
ng/g wet weIght WIth a mean of416 ± 111 ng/g wet weIght Koslova Cape had the hIghest
levels ofPCBs for all areas, but the dIfference was only sIgnIficant versus Medny (p = 0 002)
For Iony Island, PCBs ranged from 1 10 to 20 1 ng/g wet weIght WIth a mean of 5 17 ± 1 72
ng/g wet weIght, and DDT ranged from 0 68 to 26 49 ng/g wet weIght WIth a mean of 5 65 ±
1 88 ng/g wet weIght Iony Island had the hIghest levels ofDDT for all areas, but the level was
only sIgnIficant versus Medny (p = 0 008) For YamskIe, PCBs ranged from 1 90 to 200 ng/g
wet weIght WIth a mean of 5 38 ± 1 70 ng/g wet weIght, and DDT ranged from 0 70 to
24 85ng/g wet weIght WIth a mean of4 39 ± 1 39 ng/g wet weIght ThIS type of analySIS
suggests that contammant exposure and potentIal effects may vary between areas for Steller sea
lIon pups from RUSSIa AddItlonal analySIS WIll conSIder the relatlonshtp ofcontammant level
to endocnne disruptlon of cortIsol and thyrOId hormone m Steller sea lIons
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Contammants, Harmful Algal Blooms, and InvaSIve SpecIes

ImtIatmg An InvasIve SpeCIes Program In Alaska

Robert PIOrkowskI

Nonmdlgenous mvaslve speCIes pose a major threat to Alaska's natIve flora and fauna and could
potentIally cause ecosystem dISruptIOns that result m great economIC harm to the people of
Alaska The major specIes ofpresent concern are northern pIke, AtlantIc salmon, New Zealand
mud snaIl, and the green crab In 2002, the Alaska Department of FIsh and Game wrote a state
aquatIc speCIes nUIsance management plan to deal WIth the NIS threat It was approved both by
the Governor and by the AquatIc NUIsance SpeCIes Task Force Federal fundmg that followed
allowed for the 1ll1tIallmplementatIOn of the mvaslve speCIes program the plan laId out A
program coordmator was hIred m 2003 WIth an mterdlvlSlonal ADFG NIS Team mstItuted m
2004 A statewIde NIS CouncIl IS planned for 2005 AccomplIshments of the program to date
and future dIrectIons WIll be dIscussed
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ChaIr CraIg TIllery

Keynote Settlement OvervIew

Update of the Status of SubsIstence Uses

2004/5 Assessment of Lmgermg OIl and Resource InJunes from the
Exxon Valdez OIl SpIll
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Restoration ofExxon Valdez OIl Contammated Habitats by Sea Otters m
Prmce WIlham Sound Mechamsms and Consequences James BodkIn

Manne BIrd Population Abundance of Prmce WIlham Sound, Alaska
Trends Followmg the TIVExxon Valdez OIl Spill, 1989-2004 DavId Irons

OIl, Salmon and How UrbamzatIon Decreases PopIIlatIon ProductiVity Ron Hemtz

POSTERS

SedIment Quahty Survey of HeavIly-OIled Beaches m Pnnce WIlham
Sound Betsy Day

GeographIc Response Strategies Dale Gardner

Assessment of BIvalve Recovery on Treated MIxed-soft Beaches m Western
Prmce WIlham Sound Denms Lees

Developmg And PopulatIng The GEM Database Allen MacklIn

Status of Killer Whales m the Northern Gulf of Alaska m 2004 ContInumg
EVOS Effects? CraIg Matkm

Exxon Valdez OIl Spill Trustee Hydrocarbon Database Bomta Nelson

When IS an OIl Spill Over? Stanley Rice

Harlequm Duck Population DynamICS Measunng Recovery Dan Rosenberg
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Update Of The Status Of Subsistence Uses

James Fall

SubsIstence uses are a vItal natural resource servIce that was Injured by the Exxon Valdez 011
SpIll Based on IntervIews WIth 545 households In 15 commumtles, updated SubSIstence harvest
and use data WIll be presented to Illustrate trends Survey respondents also proVIded
observatIons on the status of natural resource populatIOns, food safety, and SOCial and cultural
actIVItIes supported by SubSIstence huntIng and fishIng, such as the role of elders and teachIng
young people

66



a,l Impacts

2004/5 Assessment Of L18ger18g OIl And Resource InjurIes From The Exxon Valdez OIl
SpIll

Lucmda Jacobs, Les WIlhams, Dannan PreSlOSI

Integral IS conductmg a senes ofevaluatIons usmg avaIlable sCIentIfic data to provIde an
mdependent analysIs ofrecovery status of key resources and to define any Imkage to reSIdual
011 ThIs work IS mtended to proVIde the Trustee CounCIl wIth an mdependent analySIS of the
ecologIcal sIgnIficance of hngenng 011 and the recovery status of mJured resources, mformatIon
to help focus and refine future work on OIl-affected resources, and a process for achlevmg
closure on some of the sCIentIfic and techmcal actIVItIes related dIrectly to Impacts from the
Exxon Valdez 011 SpIll Research to IdentIfy and obtam key reference documents and
development of a project hbrary to readIly access those pubhcatIons IS largely completed A
detalled approach to evaluatmg Imgenng 011, resource mJury, and recovery was developed and
proVIded m the Work Plan for the 2004 Assessment ofLmgenng all and Resource InJunes
from the Exxon Valdez 011 SpIll (IntegraI2004a) A conceptual exposure model (CEM) was
developed to prOVIdes a plctonal representatIon of the relationshIp between 011 and mJured
resources, mcludmg fate processes that affect the perSIstence and dIstrIbutIOn of 011 and
exposure pathways that address bIOavaIlablhty and bloaccesslbIllty (Integral 2004b) Work
contmues on the 2004 Assessment ofLmgenng all m Pnnce WIlham Sound, whIch bUIlds on
the CEM and charactenzes the locatIon, spatIal extent, volume, bloaccesslblhty, bloavaIlablhty,
and tOXICIty oflmgenng 011 remammg m and around Pnnce WIlham Sound The CEM also
proVIdes the framework for assessmg those resources currently claSSIfied as 'Recovenng' or
'Not Recovered' Resource status reports are bemg prepared for all resource clasSIfied as 'Not
Recovered' or'Recovenng' These status reports descnbe the natural hIStOry of the mJured
resource, summarIZe the techmcal basIS for Its current mJury claSSIficatIon, present a resource
speCIfic CEM, and re-evaluate recovery status, WIth an emphaSIS on spatIal and temporal
correlatIons ofhngenng 011 and exposure, mechamsms ofmJury, and potentIal Impacts to
reproductIve fitness and populatIons Key SCIentIfic uncertamtIes aSSOCIated WIth the
conclUSIOns also wIll be fully charactenzed
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Oll Impacts

PersIstence Of Lmgenng OIl From The Exxon Valdez

J W Short, M R Lmdeberg, J J Maselko, S D RIce

Auke Bay Laboratory, Alaska Fishenes SCIence Center, National Manne Fishenes ServIce,
NOAA, 11305 GlacIer HIghway, Juneau, Alaska 99801-8626

Estnnates of the rate that 011 has dIssIpated from Pnnce WIlham Sound beaches OIled by the
1989 Exxon Valdez 011 spIll WIll be exammed and compared based on histoncal surveys of 011
ill the early 1990s and agam m the early years of thIS century The area ofbeach that remams
unpacted WIll be compared WIth the area of beach Impacted by hydrocarbon pollution from
other sources such as asphalt leaked from storage tanks m Valdez and elsewhere followmg the
1964 earthquake, and fuels leaked from abandoned storage tanks at SItes ofhIStoncal mdustna1
development The hke1y future dIssIpatIOn rates WIll be estimated for surface and for
subsurface 011 deposIts from all of these sources
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RestoratIon OfExxon Valdez OIl Contammated HabItats By Sea Otters In PrInce WIlham
Sound Mechamsms And Consequences

James Bodkm, Brenda E Ballachey, and Darnel H Monson

Followmg the 1989 Exxon Valdez 011 spIll and three years of cleanup and natural weathenng
processes, lIttle vIsual eVIdence of 011 remamed on shorelmes and It was generally antIcIpated
that consequences of the spIll would dIm1ll1sh and ecosystem recovery would proceed as lIfe
hIstones of the vanous affected speCIes allowed However, by 1998, It became clear that (1)
subsurface 011 persIsted m some mterttdal sedImentary habItats, (2) some specIes ofnearshore
marme mvertebrates had elevated PAH's m theIr tIssues, (3) some vertebrates that occupy
nearshore habItats, partIcularly those WIth trophIC affmItIes to mtertIdal mvertebrates, contInued
to be exposed to PAH's, and (4) effects ofchrornc exposure on nearshore vertebrates mcluded
mcreased metabolIc costs, delayed growth, and reduced survIval Sea otters m Pnnce WIlliam
Sound rely extensIvely on clams that lIve below the sea-floor m fme sedIment habItats,
mcludmg those where Imgenng 011 persIsted To obtam those clams, the sea otters excavate
sedunents resultmg m dIsturbance to the sedIments and the creatIon ofPItS from whIch clams
are removed, brought to the surface, and consumed When sea otters forage along shorelmes
WIth resIdual 011, therr foragmg behaVIOr provIdes both a route of exposure to those
contammants, as well as a mechanIsm for the dIspersal of those contammants We use data on
sea otter dIet, home-range, and foragmg behaVIOr to estImate the potentIal for sea otters to gam
exposure to, and cause dIspersal of 011 m mterttdal habItats m Pnnce WIllIam Sound

69



OllImpacts

Manne BIrd PopulatIon Abundance Of Pnnce WIlham Sound, Alaska Trends Followmg The T/V
Exxon Valdez Oil Spill, 1989-2004

DavId B Irons1
, Kelsey M SullIvan1

, Aly E McKnIght], Shawn W Stephensen], and Shay
Howlm2

] U S FISh and WIldlIfe ServIce, MIgratory Brrd Management, 1011 East Tudor Road,
Anchorage, Alaska 99503
2 West Inc , 2003 Central Ave, Cheyenne, Wyommg 82001

We conducted small boat surveys to estunate marme brrd and sea otter (Enhydra lutrlS)
populatIOns m Prmce WIllIam Sound, Alaska dunng March and July 2004, usmg methods
developed m 1989-91 (KlosIewskI and Lamg 1994) Dunng 2004, we recorded 45 brrd and 7
mammal speCIes m March and 67 brrd and 12 mammal specIes m July We estimated 254,463
±48,893 marme brrds were m the Sound durmg March 2004 We estimated 64,696 ± 12,175
marme brrds were m the oIled zone and 189,768 ±47,644 brrds were m the unOlled zone durmg
March Durmg July 2004, an estimated 171,936 ± 21,539 marme brrds were m Pnnce WIllIam
Sound We estunated 44,613 ±11,097 manne brrds were m the OIled zone and 127,323 ±
18,528 brrds were m the unOlled zone Our data suggest that most taxa for WhICh mJury was
prevIously demonstrated were not recovermg Few speCIes were recovermg and some speCIes
showed contmumg and mcreasmg effects of the 011 spIll Dunng wmter, two taxa (Bufflehead
and "goldeneyes") showed trends conSIstent WIth contmumg and mcreasmg 011 spIll effects,
two taxa (Bald Eagles and "loons") showed trends consIstent WIth a recovermg populatIOn,
whIle five taxa ("grebes," "cormorants," "scoters," "mergansers," Harlequm Ducks, dId not
exhIbIt any trend toward recovery Durmg summer four taxa (Bald Eagles, Black
Oystercatchers, "cormorants," and Northwestern Crows) showed trends consIstent WIth a
recovenng populatIOn, and eIght taxa ("loons," Mew Gulls, Glaucous-wmged Gulls, Black
legged KIttIwakes, "terns," "murres," PIgeon GUlllemots, and "murrelets") showed no trend
toward recovery
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OIl, Salmon And How UrbamzatlOn Decreases PopulatIon ProductIVIty

Ron Hemtz, Jeff Short, Mark Carls, and Stanley RIce

Auke Bay FIshenes Laboratory, NMFS, 11305 GlacIer HIghway, Juneau, AK 99801

The ultimate concern WIth respect to the release of contammants mto the envIronment IS theIr
effect on populations Wlnle the effects of catastrophIc releases ofcontammants have been
descnbed for some aquatic populatIOns, much less IS known about the effects of chromc
exposure to low levels ofcontammants One of the legacIes of the Exxon Valdez 011 spIll IS the
observation that embryomc exposure to low concentrations of (PAHs) leads to ImmedIate and
delayed mortahty among exposed pmk salmon The sum of these effects results m reduced
numbers of mmvIduals returmng to spawn Laboratory data descnbmg these toXIC effects of
embryomc exposure to PAHs on pmk salmon were combmed WIth demographIC data for a
population momtored for over 70 years to understand how chromc contammatIon of mcubatmg
habItat would affect a SImulated pmk salmon population Results of the analysIs demonstrate
that denSIty dependence offers pmk salmon populations protection from extmctIon but reduces
theIr prodUCtiVIty as measured by medIan return numbers Once the populatIon falls below a
thIrd of Its unexposed SIze, densIty mdependent effects lead to a sIgmficant mcrease m
extInction nsk Urban development near estuanes necessanly leads to mcreases m non-pomt
pollutIOn to natal fish habItats The data presented here demonstrate that the addItive effects of
these contammants erode population productIOn and place exposed populations at a sIgmficant
nsk of extinction
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SedIment QualIty Survey Of HeaVIly-OIled Beaches In Pnnce WIlham Sound

Betsy Day

Recent work by Short et al (2004) found Imgenng 011 m subsurface mtertIdal sedunents m 43
of the 91 beaches sampled In 2004,5 paIrs ofbeaches were sampled to assess the potential
ecologIcal effects to mvertebrate populatIOns resultmg from Imgenng 011 m subsurface
mtertidal sedIments The types of data collected mc1uded sedIment PAH and TPH
concentratlons, sedIment tOXICIty usmg larval mussels and amphipod growth and survIVal tests,
and benthIC commumty structure AvaIlable mformatlon on thIS ongomg project WIll be
presented
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Geographic Response Strategies

Dale Gardner

GeographIc response strategIes (GRS) provIde sIte-specIfic spIll response plans to protect the
pnonty sensItive areas In a geographIc zone by presenting umfied (the publIc, responders, and
agencIes) pnontIes and strategIes for Implementation Dunng the last four years, over 250
GRS have been developed that Identify the envIronmentally and culturally sensItive locatIons
along the Alaskan coast that are vulnerable to 011 spIlls and the spIll response strategIes that
mIght best protect these sensItive areas

73



POSTER all Impacts

Assessment Of Bivalve Recovery On Treated Mixed-Soft Beaches
In Western Pnnce William Sound

Denms Lees

As late as 1997, NOAA data from a hmited number oflongterm mtertIdal sItes m western
Prmce WIlham Sound suggested that bIvalve assemblages m IlllXed~soft sedIments treated WIth
htgh-pressure (HP) warm~ or hot~waterwashmg methods remamed severely damaged m terms
of specIes composItIon and functIon An EVOS Trustees CouncIl study was mItIated dunng
summer 2002 to assess the generahty of (or recovery from) thIS apparent Injury Followmg
completIon of sample analyses, a fmdmg that our earher conclusIOns were accurate wIll
mdicate that 1) a consIderable proportIon of mIXed-soft beaches m treated areas of the Sound
remams extremely dIsturbed, and 2) these beaches are functIOnally ImpaIred m terms of theIr
ability to support foragmg by damaged nearshore vertebrate predators such as sea otters The
results may also prOVIde InSIght mto the potentIal need for restonng beach sedIments to
reestabhsh bIOdIversIty and natural functIon m these assemblages

ThIrteen (13) reference beaches, twenty-three (23) OIled beaches documented as havmg
receIved HP washmg, and four (4) treated sItes studIed by NOAA were sampled WIth 0 009 m2

mfaunal cores and 0 25 m2 excavatIons to evaluate recent recruItment, populatIOn denSIty, and
sIze/age structure for the bIvalve assemblage A prehmmary reVIew from these sample sets
from these SItes suggests that HP washmg had long-term effects on speCIes composItIon,
populatIOn densIty, and populatIOn SIze structure on components ofbIvalve populatIOns These
treatment categones dIffer SIgnIficantly but, m some cases, not m the predIcted manner The
most Important dIfferences appear m two Important bIvalve resources, httleneck and butter
clams (Protothaca stammea and Saxzdomus gzgantea)
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Developmg And Populatmg The GEM Database

Allen Macklm

The Exxon Valdez all SpIll Trustee CouncIl IS developmg the GEM Data System, a regIOnal
database ofmanne ecosystem mformatIon and metadata The system wIll provIde essentIal
servIces to SCIentIsts and managers who are collectmg and producmg regIOnal manne data The
servIces mc1ude management ofassocIated metadata and data archtval/wlthdrawal In addItIon,
the GEM Data System wIll proVIde mformatIon products that feature advanced VIsualIzatIon,
analysIs, and synthesIs of mtemally stored data ArchIved data WIll be descnbed usmg the
metadata protocol dIctated by the Ecosystem Metadata Language (EML) specIficatIon A
funded GEM project IS presently convertIng eXlstmg regtonal metadata records from the North
PaCIfic Ecosystem Metadatabase (NPEM) mto EML format for Import mto the GEM Data
System Thts same project WIll soon begtn a data dIscovery phase to IdentIfy other databases
and data sets that pertam to the GEM regton The project WIll develop an algonthm whereby
GEM data managers can evaluate EML metadata to determme the most relevant data for Import
mto the GEM Data System
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Status of KIller Whales In the Northern Gulf of Alaska In 2004 ContInuIng EVOS
Effects?

CraIg Matlan, Eva Sauhtls, Graeme EllIs, Lon Mazzuca

Momtonng of resIdent laller whales m Pnnce WIlham Sound/Kenal Fjords, mc1udmg the 011
spIll damaged AB pod, and the momtonng of the depleted ATI transIent populatIon, has
contInued on an annual basIs smce 1984 In 2004, there were no new mortahtIes or new calves
m the AB17 and AB 10 sub-pods whIch contInue to travel together However, the AB25 sub
pod was not observed or photographed The AB25 sub-pod was part ofAB pod pnor to the 011
sptl1, but has been observed most frequently wIth AJ pod followmg the spIll, although the
AB25 whales have mamtamed theIr AB pod vocal dIalect In 2003, members of the AB25 sub
pod were photographed WIth AJ pod only once, and, It appeared that at least two whales were
mlssmg from the AB25's Coverage of AJ pod was mcomplete m 2004 It appears that the
AB25 sub-pod has permanently separated from AB pod and should now be conSIdered a
separate pod The lack of sIghtmgs of the AB25 sub-pod over the past two seasons raIses
concern The loss of thIS subpod, or ofmany of the mdlvlduals wlthm It, would be an
unexpected long-term effect of the Exxon Valdez 011 spIll We beheve that deaths of Important
matnarchs followmg the 011 spIll caused the ImtIal sphttmg ofAB pod and may have reduced
the VlabIhty of the AB25 sub-pod Overall, numbers ofmdIVlduals m Pnnce WIlham Sound
and southeastern Alaska resIdent pods contInue to mcrease, whIle only AB pod has dec1med
smce the pre-spIll counts m 1988 The hypotheSIS that the dtsappearance of 14 mdIvIduals at
the tune of the Exxon Valdez 011 spIll was due to factors other than the spIll IS mcreasmg1y
unlIkely No other resIdent laller whale mortahty event of thIS magmtude has been observed m
any area of the North PacIfic

In 2004, we had 13 encounters WIth members ofthe ATI populatIon A total of7 AT1 whales
were repeatedly encountered m vanous groupmgs There are now a maxImum of 8 whales
remammg m the ATI group, whtch numbered 22 whales pnor to the spIll In 2004, AT1 whales
were observed preymg on a Dall's porpOIse, a harbor seal (genetIcs pendmg) and on an
umdentIfied manne mammal (probable harbor seal) AddItIonal harbor seal predatIon was
reported by tourboats Harbor seals and Dall's porpOIse were preVIOusly IdentIfied as pnmary
prey Items (SauhtIs 2000) However, a new Item was added to the hst of known prey when
ATI whales were observed attackmg and consummg a Northern fur seal on the outer coast
between KenaI Fjords and Pnnce WIlham Sound
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POSTER Od Impacts

Exxon Valdez OIl Spill Trustee Hydrocarbon Database

Bomta Nelson, Jeff Short and Jacek Maselko

The Auke Bay Laboratory provIdes data and sample archIvmg servIces for all samples
collected for hydrocarbon analysIs m support ofExxon Valdez Trustee CouncIl projects These
data represent samples collected smce the 011 spIll m 1989 to the present and mclude
enVIronmental and laboratory Response and RestoratIon data AddItIonally, we proVIde
mterpretIve servIces for the hydrocarbon analyses Currently, the database contams results of
the hydrocarbon analysIs of more than 16,000 samples and collectIon mformatIon from more
than 51,000 sedIments, tIssues and water samples The pnmary purpose of thIS project IS to
mamtam the mtegnty of the database, mcorporate new data and contInue hydrocarbon data
mterpretIve servIces and proVIde mformatIon for FOIA request A pubhc release of the
analyzed data IS avaIlable

D
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POSTER Oll Impacts

When Is An OIl SpIll Over?

Stanley RIce

Auke Bay FIshenes Laboratory, NMFS, 11305 GlacIer HIghway, Juneau AK 99801

When IS an 011 spIll over? ThIS subject WIll be dIscussed In socIal, legal, chemIcal, and
bIolOgIcal contexts The answers range from "It was over In 1989" to "It WIll never be over"
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POSTER Oll Impacts

Harlequm Duck PopulatIon Dynamics Measurmg Recovery

Dan Rosenberg

We compared age and sex composItion, and populatIon trends for harlequm ducks
(HIStrlOnlCUS hlstrlOnlCUS) between OIled and unOIled treatments ofPrmce WIlham Sound from
1997-2004 Sex ratIOS were skewed towards males m all areas, consIstent WIth other
populatIons ofPacIfic harlequm ducks The OIled area had shghtly lower proportIons of females
than the unOIled area RecruItment vaned annually but not by treatment We found no
SIgnIficant dIfference m the mean rate of change m densIty (mean slopes) between OIled and
unOIled treatments The lack ofposItIve growth m OIled areas smce 1995, and lower
proportIons of females, provIded eVIdence for possIble hngenng 011 spIll effects DemographIc
data mterpreted m concert WIth other bIologIcal parameters suggests harlequm duck
populations are recovenng from EVOS, but may not be fully recovered
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SeabIrds

Surveymg the Past The North PacIfic PelagIc Seabird Database VersIOn 1 0

Gary Drew and John Platt

Data on the pelagIc dIstrIbutIOn and abundance of seabIrds are cntIcal for understandmg the
basic ecology ofmanne bIrds, momtonng populatIOn trends, assessmg Impacts ofhuman
actIVItIes, Identlfymg cntIcal manne habItats, and educatmg the publIc about seabIrd
conservatIOn To address these needs, the US GeologIcal Survey and US FISh and WIldlIfe
ServIce undertook the task of consolIdatmg and provldmg comprehensIve geographIc data on
the pelagIC dIstrIbutIOn of seabIrds m Alaska and the North PacIfic The North PaCIfic PelagIC
SeabIrd Database (NPPSD) project has collected data from researchers m Canada, RUSSIa, and
the US (1974-2003) The current verSIOn of the NPPSD (v 1 0) mcludes surveys between 1974
and 2002 In addItIon to dIstrIbutIonal data, algonthms were wntten to calculate denSItIes for
manne bIrds and mammals CollaboratIons WIth the US FIsh and WIldlIfe ServIce, Mmerals
Management ServIce, Umversity ofCalIforma-Irvme, and the World WIldlIfe Fund have
proven the great mterest and worth of thIS data Future work should focus on (1) proofing and
addmg all addItIOnal data already collected, (2) contmumg to collect known datasets from
researchers, (3) developmg a web-based mterface for accessmg data, and (4) publIshmg a hard
copy Atlas ofPelagIc SeabIrd DIstrIbutIon m Alaska and the North PaCIfic
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Seabirds

Wmgs, Fms And The Black Box Management Imphcanons Of Manne Bird And Fish

WIlham J Sydeman, Kyra L MIlls, DIana Watters, Steve Ralston and Tom LaIdIg

Factors affectmg the oceamc hfe stage of many fish are not well known In thIS study, we test
the hypothesIs that manne brrds, as near real-tlme mdIcators ofbIological prodUCtlvIty oflower
trophIc-level marme orgamsms, provIde a means of quantlfymg vanable oceanographIc
condItIons and prey avaIlabIlIty to Juvemle and/or adult fish durmg theIr tlme at sea Marme
brrd data mdicates sIgmficant vanatton m ecosystem and food web structure and dynamtcs at
multIple tlme scales In partIcular, some seabIrds (e g , auklets, murres, and some gulls) have
very slmtlar dIets to herrmg and salmon Therefore, these bIrds may serve as useful mdIcators
ofocean foragmg condItlons for planktIvorous fish m the North Paclfic Ocean As an example,
we report how multldecadal (1971-2002) studIes ofseabIrd productlvIty and food habIts from
Southeast Farallon Island, Cahforma (42 Ian west of San FrancIsco) can promote understandmg
ofspawmng bIOmass and body condItIOn for San FranCISCO Bay hemng and recrUItment rates
for Central Valley chmook salmon We also report how dIet data from 3 speCIes of seabrrds, m
combmatlon WIth NMFS pelagIC Juvemle rockfish trawls and salmon gut contents can be used
to develop a multivanate mdex of mterannual to mterdecadal vanabIhty m Juvemle rockfish
(Sebastes spp ) abundance Our results demonstrate that combmmg data from multIple sources
(seabrrd and fishenes bIOlOgists) and orgamsms could be useful to the management of
commerCIally valuable fish Use of thIS non-tradItIonal mformatIon for assessmg feedmg
condItlons may proVIde novel perspectlves on the ecolOgical factors affectmg survIval of fish
dunng the 'black box' oftherr hfe cycle
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SeabIrds

RegIme Forcmg And Ecosystem Response In The Bermg Sea (ReFER Phase II)

Alan Spnnger, Alexander KItaysky, and Sara Iverson

Our project alms to reveal how pelagIc food webs are orgamzed and to yIeld mSlghts on
patterns of food web prodUCtIVIty at several trophIC levels, from zooplankton to forage fish and
to bIrds, between habItats and over tIme We conduct our studIes at three pnmary SItes m the
Benng Sea, whIch represent dlstmct oceanographIc charactenstlcs The pnmary SItes are Buldlr
Island (deep ocean basm) and the PnbIlofIslands St George (contmental shelf edge) and St
Paul (contmental shelf)

Our project has four mam components

1) We measure concentratIOns of the stress hormone cortIcosterone m free-hvmg bIrds to
assess seasonal and mter-annual dynamICS of food avallablhty

2) We conduct concurrent assessments of dIet composItIon usmg quantItatIve fatty aCId
SIgnature and stomach contents analyses

3) We compare the seasonal and mterannual changes m quahty of aggregate dIets of
seabmls, forage fishes and zooplankton m contmental shelf and oceanIC habItats

4) Fmally, we assess (through thIS and collaboratIve projects) how reproductIve
performance of seabIrds relates to the bIOlogIcal changes and phySIcal vanablhty of
contmental shelf and oceamc habItats
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Seabzrds

First-Passage TlDle AnalysIs And IdentIficatIOn Of Marme Habitats Used By Short-TaIled
Albatrosses (Phoebastrla A/batrus) In The Northwest PacIfic Ocean,

Gulf Of Alaska And Bermg Sea

Robert Suryan1
, DavId Hyrenbach2

, FumlO Sat03
, KIyoala OzakI3

, Gregory Balogh4
, Paul

Slevert5, Damel Roby6

1 USGS Oregon CooperatIve FIsh and WIldlIfe Research Umt, Department ofFIshenes and
WIldlIfe, Oregon State UrnversIty, Hatfield Manne SCIence Center, 2030 S E Manne SCIence
Dr,
Newport, OR 97365-5296, USA E-maIl rob suryan@oregonstate edu
2 Duke UmversIty Manne Laboratory, 135 Duke Manne Lab Road, Beaufort, NC 28516,
USA
3 Yamashma InstItute fer Ormthology, 115 Konoyama, AbIko, ChIba 270-11, Japan
4 EcologIcal ServIces, U S FIsh and WIldlIfe ServIce, 605 W 4th Ave, Rm G-61, Anchorage,
AK
99501, USA
5 USGS Massachusetts CooperatIve FISh and WIldlIfe Research Urnt, Department ofNatural
Resources ConservatIon, 319 Holdsworth Hall, UrnversIty of Massachusetts, Amherst, MA
010034220,
USA
6 USGS Oregon CooperatIve WIldlIfe Research Urnt, Department ofFIshenes and WIldlIfe,
104
Nash Hall, Oregon State UrnversIty, CorvallIs, OR 97331-3803, USA

We used satellIte transmItters, oceanographIc remote sensmg data, and fIrst-passage tIme
analysIs to determIne the dIstnbutIon, movement patterns, and charactenstIcs of foragmg areas
ofshort-taIled albatrosses durmg May to November 2002 and 2003 TranSmItters were
deployed on bIrds ImmedIately pnor to theIr fInal departure from the breedmg colony ~t
TonshIma (n = 11), or after capture at-sea m the AleutIan Islands (n = 3), and thus represent
non-central-place foragmg tnps Trackmg duratIons ranged from 51 to 138 days for a total of
7,400 locatIon fixes after fIltenng (131 - 954 locatIons per brrd) Frrst-passage tIme analysIs
was used to both IdentIfy where area-restncted search (ARS) patterns occurred along albatross
flIght paths, and to determme the spatIal scale at whIch ARS occurred WIthm an 8 hr dally
wmdow of satellIte trackmg, albatrosses concentrated therr search effort wIthm approxImately
40 km, IdentIfymg an appropnate spatIal scale to analyze specIes-habItat assocIatIons Areas of
greatest first-passage tIme occurred pnmanly over contInental shelf and slope regIons, and
mcluded productIve waters of the KuroshIo and Oyashlo current regIons off Japan, and the
Kunl Islands, RUSSIa In the AleutIan Islands, ARS patterns occurred most often WIthIn StraItS,
partIcularly along the western part of the Cham (e g, Near StraIt, Buldrr and Seguam Passes),
and m the Benng Sea, along the northern contInental shelfbreak and the Kamchatka Current
regIon These results mrncate that non-breedmg short-taIled albatrosses concentrate therr
foragmg actIVItIes m oceamc areas charactenzed by speCIfIc bathymetnc and hydrographIc
features
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Seabirds

Seabirds And Alaska Groundfish FIsherIes Efforts To Understand SeabIrd InteractIons
WIth These FIsherIes And To MItIgate IncIdental MortalIty

Shannon FItzgerald

The Alaska groundfish fishenes are extensIve and complex SeabIrds mteract wIth these
fishenes m a number of ways, most notably through mortalItIes resultmg from vanous gear
Due to the hIgh qualIty mformatIon provIded by the groundfish observer program we can
charactenze mortalItIes by regIOn and fishery However, there are some sources of mortalIty
that are not as well understood, such as mteractIOns WIth trawl warps and thIrd WIres
CollaboratIve efforts by the groundfish mdustry, Washmgton Sea Grant, the U S FIsh and
WIldlIfe ServIce, and the NatIOnal Manne Fishenes ServIce have helped to mItIgate seabIrd
mortalItIes m the hook and lme fleet, reducmg mortalItIes from an estImated hIgh of26,100
bIrds III 1998 to a low of 4,094 bIrds m 2003 SImIlar efforts are currently underway III the
trawl fleet The effect that mortalItIes have had on seabIrd populatIOns IS also not well
understood WhIle the focus of current efforts has been on seabIrd mortalItIes and means to
reduce that mortalIty, efforts have been mitIated to look at other types of seabIrd/fishery
IllteractIOns such as overlaps and food habIt studIes
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POSTER Seabirds

Tufted Puffins As BIOlogIcal IndIcators Of Forage FISh AvaIlability In The Western Gulf
Of Alaska

Loren Buck and Cory WIllIams

We are usmg QuantItatIve Fatty ACId SIgnature AnalysIs (QFASA) and stable Isotope analysIs
to estImate the dIets of tufted puffins (Fratercula clrrhata) breedmg m ChImak Bay, KodIak,
AK The pnmary objectIves of thIS study are to assess seasonal and mter-annual vanatIon m the
dIets of adult and nestlmg puffins and to mvestIgate how thIS vanatIon relates to reproductIve
success, chIck growth rates and forage fish avaIlabIlIty We captured and sampled a total of 88
adult and 35 nestlmg tufted puffins Whole blood and adIpose tIssue samples were collected
from adults dunng 3 tIme-penods, pre-mcubatIon (n=31, 22 May-l Jun), late-mcubatIon (n=31,
1 Jul-ll Jul), and late-chIck reanng (n=26, 21 Aug-4 Sep) CollectIon ofblood and adIpose
tIssue from nestlmgs occurred dunng the late ChICk reanng penod (n=35, 21 Aug-4 Sep)
ExtractIon and trans-esterficatIon oflIpIds from fat bIopsIes as well as stable Isotope analysIs IS
currently m progress We establIshed orne plots to momtor reproductIve success at four
colomes located WIthm Chmtak Bay, KodIak, AK In total, 170 burrows were momtored from
late July to early September to determme burrow occupancy, fledgmg success and nestlmg
growth rates Data furnIshed from these momtonng plots WIll be used to determme If
reproductIve parameters are affected by dIet qualIty as determmed by fatty aCId analysIs ThIS
study, m collaboratIOn WIth the UmversIty ofAlaska's Gulf Apex Predator-prey (GAP)
program, WIll enable us to determme the effects ofchangmg oceanographIC and foragmg
condItIons on the dIets of tufted puffms and to evaluate theIr use as bIolOgIcal mdIcators of
forage fish avaIlabIlIty m the Gulf ofAlaska In addItIon, It WIll also proVIde mSIght mto the
potentIal effects of changmg foragIng condItIons on puffin populatIons that may result from
chmatIc fluctuatIons, commerCIal explOItatIon of fishenes resources, and/or longterm global
warmmg
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POSTER Seabirds

Momtormg Manne BIrd DIstrIbutIOns Across The SubarctIc North PacIfic Usmg
Platform Of Opportumty Vessels (2002-2004)

Karl DaVId Hyrenbach, MIke Henry, Ken Morgan, DaVId Welch, WIlham Sydeman

In 2002, we mitIated a multI-year momtonng program to survey manne bIrd and mammal
commurntIes from BntIsh Columbia (Canada) to Hokkaido (Japan) usmg the bulk-cargo carner
'Skaubryn' as a platform of OPPOrtunIty ThIS ambItIOUS proJect, supported by the North PaCIfic
Research Board, seeks to document perSIstent spatial gradIents m upper-trophIC predator
assemblages, as well as temporal fluctuatIOns m communIty structure across the subarctIC
North PaCIfic Ocean and the southern Benng Sea In thIS paper, we report the results of a
methodologIcal field study desIgned to determme the most appropnate method for conducting
marme bIrd surveys at-sea from thIS novel platform of opportumty We used dIstance samplmg
observatIOns collected dunng the first two pIlot cruIses (June and October 2002) to quantIfy
potential biases associated WIth the use of 100-m, 200-m, 400-m, and 800m stnp WIdths
Namely, we contrasted the proportIOn of the SIghted bIrds that were Identified to speCIes level,
and the observed and expected apparent denSIties (number / km2

) of the observed speCIes across
stnp transects of dIfferent WIdth We also exammed the effects of weather (Beaufort sea state
and cloud cover) and bIrd behaVIOr (e g , sIttmg versus flymg mdividuals of the same speCIes)
on IdentificatIOn rates and densIty estImatIOn WhIle dIfferent taxa showed dIstmct dIstnbutIOns
ofperpendIcular sightmg dIstances, we conducted communIty-level analyses to determme the
most appropnate stnp WIdth to survey the entIre aVIfauna Based on these results, we selected a
400-m transect for subsequent surveys from thIS platform Usmg these standardIzed survey
protocols, we have conducted SIX more surveys to date Herem, we prOVIde an atlas of the
seasonal (spnng, summer, fall) and mterannual (2002 - 2004) dIstnbutIOn ofthe numencally
dommant seabIrd speCIes Our rephcate surveys have documented large-scale spatial gradIents
m faunal dIstnbutIOns, WIth a partIcularly stnkmg east to west segregatIOn of the
three shearwater speCIes Sooty Shearwaters, Puffinus gnseus, dommate off BC and m the Gulf
ofAlaska, Short-taIled Shearwaters, P tenUlrostns, are numencally dommant m the Southern
Benng Sea, and Streaked Shearwaters, Calonectns leucomelas, are most numerous m the
KuroshIO - Oyashio current We have also been able to document seasonal changes assOCIated
WIth the latitudmal shIfts of subtropIcal and subarctic speCIes, and year-to-year fluctuatIOns m
seabIrd abundance concurrent WIth changmg water mass propertIes These results suggest that
repeated surveys from large bulk-cargo carners can prOVIde valuable mSIghts mto the spatial
and temporal structure of manne commurnties The development of standardIzed
methodolOgical cntena IS essential to facIhtate compansons of overall seabIrd densIties and
communIty structure usmg at-sea data from dIsparate survey platforms
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Manne Mammals

DIfferences In Recent Trends In The PopulatIons Of Western Steller Sea LIons
And Northern Fur Seals In Alaska

Lowell Fntzt, Tom Gelattl
, Wayne Perryman2

, RolfReaml
, Charles StInchcomb2

,

and Rod Towell l

1 NatIonal Manne FIshenes ServIce, Alaska FIshenes SCIence Center, 7600 Sand POInt Way
NE, Seattle, WA 98115, Lowell Fntz@noaa gOY, Tom Gelatt@noaagov,
RolfReam@noaa gOY, Rod Towell@noaa gOY
2 NatIonal Manne FIshenes ServIce, Southwest FIshenes SCIence Center 8604 La Jolla Shores
Dnve, La Jolla, CA 92037, Wayne Perryman@noaagov, Charles StInchcomb@noaagov

The populatIon SIzes of the western Steller sea hon (Eumetopzas ]ubatus) and the northern fur
seal (Ca//orhznus ursznus) In Alaska are much smaller today than 30 years ago However,
recent populatIOn assessments ofboth speCIes In Alaska conducted by NMFS Alaska and
Southwest FIshenes SCIence Centers suggest that whIle the declIne In the Steller sea lIon
populatIon may have abated, the declIne ofnorthern fur seals may have accelerated Counts of
adult and Juvemle Steller sea hons on western trend sItes In Alaska from aenal photographs
Increased at 23% yr 1 between 2000 and 2004 ThIS 4-year penod of Increase followed a near
30-year penod of declIne, WIth annual rates as great as -15% yr 1 In the late 1980s However,
there are dtfferences between regtons In Alaska In the recent sea hon count trends Between
1991-2004, sea hon counts In the center of the western stock's range (eastern AleutIan Islands
and western Gulf ofAlaska) were generally stable Counts stabIlIzed more recently In the
central AleutIan Islands and eastern Gulf of Alaska, whIle the declIne may be contInuIng,
though slower, In the western Aleutian Islands and central Gulf ofAlaska

By contrast, the estimated number ofNorthern fur seal pups born on the PnbIlofIslands (where
approXImately 70% of the populatIOn In the North PaCIfic Ocean reSIdes In summer) has
declIned by 6% yr-l SInce 1998 The 2004 production estunate ofless than 140,000 pups IS the
smallest observed SInce 1916-18, when the populatIon was IncreasIng follOWIng the cessatIOn
ofpelagtc sealIng, and IS 15% lower than the 2002 estimate In addItIon, the number ofadult
male fur seals counted on the PnbIlofIslands In 2004 was the lowest smce 1930 NMFS IS
actively pursumg research on foragmg ecology, dIet and demography to determme the causes
ofrecent changes m the status ofwestern Steller sea hons and Northern fur seals In Alaska

91



Manne Mammals

Causes Of Mortahty For Northern Sea Otters

Verena GIll

There IS lIttle mformatIOn regardmg the causes ofmortalIty for the northern sea otter Enhydra
lutriS kenyom populatIOn m Alaska SImIlarly, not much IS known regardmg the mfectIOus
dIseases that may be affectmg thIS populatIOn Begmnmg m 2002, we ImtIated a study that
successfully demonstrated the abIlIty to recover sea otter carcasses SUItable for comparatIve
pathology study, wIth work bemg conducted m CalIfornIa wIth southern sea otters We
conducted comprehensIve necropsIes, mcludmg hIstopathology and screenmg for protozoal,
VIral, and bactenal pathogens, WhICh has proVIded new mformatIOn on causes of mortalIty m
Alaska The collaboratIve work between bIOlogIStS and pathologIsts studymg southern and
northern sea otters has already revealed some Important dIfferences between Alaska and
CalIforma otters that reqUIre further exammatIOn So far m Alaska, necropSIes have been
performed on 13 fresh dead, and over 50 frozen carcasses Results of necropsy exammatlons
performed to date show that about 70% of the fresh carcasses had mIld to severe endocardItIs
and the bactena most commonly Isolated belong to the Streptococcus bOVIS group In
companson, out of hundreds of CalIfornIa otters that have been necropsIed, thIS mfectIon has
only recently been found m two Other causes of death m Alaska mclude emaCIatIOn, boat
strIke and unknown trauma, myocardItIs, colomc ImpactIOn, porencephaly and sarcoma
Interestmgly, so far m contrast to southern sea otters, no cases ofprotozoal mfectIons (e g ,
Toxoplasma gondll and SarcocystIS neurona) have been detected HIgh rates of protozoal
pathogens have been IdentIfied as a major factor lImItIng recovery ofthe threatened southern
sea otter The neurotoxm, domOlc aCId, a sIgmficant cause of mortalIty m southern sea otters,
has not been detected m the northern sea otter populatIon Companson of the causes of
mortalIty m both populatIOns WIll allow southern and northern sea otter researchers to better
momtor patterns and changes m dIsease nsks affectmg these populatIOns
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A Summary Of Recent KIller Whale Studies In The AleutIan Islands, Bermg Sea,
And Western Gulf Of Alaska

Wade, P , ZerbmI, A , WaIte, J , Durban, J , DahIhelm, M , Herman, D , Burrows, D , LeDuc,
R , Matkm, C , Krahn, M

The documented dechnes of Steller sea hons, harbor seals, northern fur seals and sea otters m
the western Gulf ofAlaska and Benng Sea have generated a range ofhypotheses regardmg
possIble causes of these declmes One recent theory suggests that transIent loller whale
predatton may be responsIble for reducmg sea otter and pmmped populatIOns (Spnnger et al
2003) EvaluatIOn and testmg of thIS hypothesIs requIres empmcal data on the abundance,
dlstnbutton and feedmg ecology ofktller whales m thIS area Pnor to 2001, relattvely httle data
eXIsted for loller whales m Alaskan waters west ofKodtak Island NOAA Flshenes' Nattonal
Marme Mammal Laboratory has conducted loller whale studIes smce 2001 Through thIS work,
and the work ofother loller whale researchers m Alaska, some basIc InformatIOn has been
determmed about loller whales m the Aleuttan Islands, Benng Sea, and western Gulf ofAlaska
All three ecotypes known from the eastern North PaCIfic are found m thIs regIOn Lme transect
estImates of abundance from 2001-2003 surveys were 251 (95% CI 97-644) for mammal-eatmg
('transIent') loller whales and 991 (95% CI 379-2585) for fish-eatmg ('reSIdent') kIller whales
Mammal-eaters were found m hIgher denslttes m the eastern Aleuttans and western Alaska
Pemnsula (from approxImately Samalga Pass to the Shumagm Islands) The denSIty of
mammal eattng loller whales was not hIgher m areas where Steller sea hons have dechned most
rapIdly, m fact, loller whale denSIty was hIghest m the one area where Stellers mcreased from
1991 to 2004 Flsh-eattng whales were found m hIghest denslttes m the eastern Aleuttans and
around KodIak Island Very 111mted movements of mdlvlduals have been seen between the
eastern AleutIans/western Alaska Penmsula and the KodIak regIon, suggestmg there may be
subpopulatton structure For both mammal-eattng and fish-eattng ecotypes, mtDNA genettc
data strongly suggests a populatton boundary eXIsts between the eastern and central Aleuttan
Islands, perhaps m the vlcmlty of Samalga Pass On recent NOAA surveys m the Aleuttans and
Alaska Pemnsula, loller whale predatton or feedmg was seen on a mmke whale, a gray whale,
and on a Dall's porpOIse Mammal-eattng loller whales were seen m close proXImIty to Dall's
porpOIse and sea otters, and to both Steller sea hon and harbor seal haul-outs Prey preferences
were mvestlgated WIth blubber bIOpSy samples that were analyzed for fatty aCIds, carbon and
mtrogen stable Isotopes and organochlonne contammants Four speclfic groups (West Coast
reSIdents & tranSIents, GulfofAlaska reSIdents, and ATI tranSIents) were found to have stable
Isotope values that were consIstent WIth dIetary preferences reported m the hterature or denved
from avaIlable stomach content, loll, and harassment data Fatty aCId, stable Isotope and PCB
profiles for the fish-eatmg reSIdents and the mammal-eattng tranSIents were consIstent WIth
values expected for these predators based on these known dIetary preferences These chemtcal
profiles exhIbIted broad sImtlanty across geographIcal regIons, suggesttng that the dIetary
speclahzatton found m these ecotypes ill the eastern North PaCIfic also extends to the less
studIed populattons m the western GulfofAlaska and Aleuttan Islands Though sample SIzes
are hmtted, stable Isotope results suggest that Aleuttan Islands and GulfofAlaska transIents
could not have a dIet that was exclUSIvely composed of Steller sea hons or harbor seals
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Harbor Seal PopulatIOn Change In Alaska - The BIg PIcture

Grey Pendleton

Harbor seal populatIOns m Alaska have been momtored at specIfic sItes smce the 1970s, WIth
more wIdespread and consIstent momtonng smce about 1990 As measured by the sample of
sItes WIth data, there have been regIOnal dIfferences m the populatIOn traJectones (1 e ,
population change over time) Sampled populatIOns at KodIak and m Bnstol Bay declmed
dramatically begmmng m the 1970s and have been Illcreasmg m the 1990s, but remam at
reduced levels Seal populatIOns m Pnnce WIlham Sound dechned throughout the 1990s, but
mIght be stablhzmg The seal population m GlacIer Bay has dechned dramatIcally throughout
the 1990s wIth the declme apparently contlnumg At sample sItes III northern and southern
Southeast Alaska, seal populations Illcreased from the 1980s and are currently stable Some
caution IS needed m mterpretmg these estImates, as they are from a non-random sample of seal
haulouts, glacial Ice sItes m partIcular are poorly represented and mlght have dIfferent patterns
In addItion, the observed patterns largely are based on moltmg counts, the hmlted puppmg
penod counts (1 e ,June) show somewhat dIfferent patterns
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Photographic Populatlon AnalysIs Of Killer Whales In The Coastal Waters Of Southwest
Alaska

Durban, J ,DahlheIm, M, EllIfirt, D , WaIte, J ,EllIs, G, MatkIn, C, Barrett-Lennard, L,
PItman, R and Wade, P

Recent attention has focused on the possIble role ofpredation by loller whales m the populatIon
declmes of several martne mammal speCIes m the western GulfofAlaska, Aleutian Islands and
the Bermg Sea Evaluatmg thts hypothesIs requIres mformatIon on the abundance ofmammal
eatmg loller whales m thIS area We report on a collaborative project to apply mark-recapture
models to mdIvIdual photo-IdentIfication data to proVIde baselme mformatIon on the number of
whales usmg the coastal waters between the KenaI Penmsula and the central AleutIan Islands
However, for photo-Identification analyses ofwhale populations, the tradItional capture
recapture methods developed m ecology need to be applIed WIth caveats In the tradItional
ecolOgIcal framework, the researcher controls the capture mechamsm, but for studIes of whales
m remote marme envIronments, whIch are costly and dIfficult to survey, the deSIgn IS generally
more observational We used both standardIZed data and OppOrtunIstIcally collected kIller
whale photographs, so could not control the probabIlIty ofmcluston m a photO-IdentIfication
sample Instead, each sample covered a dIfferent subset of the population, and mteracted WIth
each other dependmg on theIr spatial and temporal coverage We explored novel BayeSIan
mark-recapture models to take mto account both heterogeneous catchabIlIty and correlation
among the sources We analyzed ~7000 mdIvIdualIdentIficatIon Images collected between
2001 and 2003 for photographIC qualIty and mdIvIdual dIstInctiveness, to rnmtmIZe VIolations
of the mtegral mark-recapture assumptions ofno mark-change and correct documentatIOn of
markIngs Based on the mdIvIdualIdentIty of whales m these htgh qualIty photographs, we
produced estimates of abundance that WIll be useful for assessmg the extent ofkIller whale
predation on prey populations
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Ecosystem AnalysIs Of Steller Sea LIOns DynamIcs, TheIr Prey And Predators

SylvIe Guenette, Shel1a J J Heymans, Villy Chnstensen, Andrew W Tntes

Steller sea hons have dec1med m the western Gulfof Alaska smce the late 1970s, whIle the
populatIon m Southeast Alaska has mcreased dunng the same penod We constructed
ecosystem models of Southeast Alaska, Central Gulf of Alaska and Western Aleutians to
evaluate the role of fishmg, enVIronment and predatIOn on the dIfferent sea hon populatIOns
FIshmg mortahty explams the populatIOn dynamICS of most heaVIly fished speCIes, such as
PaCIfic Ocean perch, sablefish, hahbut, and hemng In Southeast Alaska, fishmg and
envIronmental vanatIon were suffiCIent to explam the mcrease m Steller sea hon abundance
whIle m the AleutIans and the Central Gulf, the results were more ambIguous The steep
dec1me of sea hons m the late 1980s could be explamed by an mcrease m tranSIent orca
predatIOn assummg that 1) theIr numbers have mcreased, 2) theIr dIet conSISts mamly of sea
hons, and, 3) the proportIOn of the sea hon populatIOn vulnerable to orca predatIOn IS hIgh
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PhysiologIcal Answers To Ecosystem Questlons What We Have Learned From
Laboratory Studies About The Dechne Of Steller Sea LIOns In Alaska

DaVId Rosen

Measunng the phySIologIcal status of mdIvIdual wIld ammals IS a cntIcal step m evaluatIng the
trnpact ofpotentIal ecosystem changes on manne mammal populatIons However, controlled
expenments are needed to understand how envIronmental changes mIght affect mdIvIduals m
the WIld and, ultImately, Impact populatIOn numbers For example, changes m the prey base
may have contnbuted to the declme of Steller sea lIons m Alaska, but lIttle IS known about the
phySIOlogIcal changes that should have occurred from short-term changes m the qualIty and
avaIlabIlIty ofprey to sea lIons We have conducted a senes of studIes WIth captIve Steller sea
hons to test several potentIallmks between prey quahty and sea lIon health Our findmgs
mdIcate that body composItIon (fat to total mass ratIo) changes WIth season (when anImals are
fed constant, mamtenance-Ievel, Isocalonc dIets ofhIgh or low-lIpId prey), but that body
composItIon IS not affected by whether the prey are hIgh or low-lIpId In contrast, sea lIons lose
body mass when they expenence short-term shortages ofprey, but lose a greater portIon of
theIr mass from theIr hpId reserves when eatIng low lIpId prey compared to eatIng hIgh lIpId
prey Furtherexpenments have shown that Steller sea hons can alter theIr food mtake to
compensate for changes m prey qualIty and/or foragmg opportunItIes However, there IS a
phySIologIcal ceIlmg beyond whIch requIred food mtake levels exceed the dIgestIve capaCIty of
young sea lIons Our expenments thus suggest that Juvemle Steller sea hons are phySIOlOgIcally
hvmg 'on the edge', and proVIde mSIghts mto how changes m the types ofprey avaIlable m the
North PaCIfic may have caused the dechne of sea lIons
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Steller Sea LIOn Abundance In Russia In 2004

Vladumr Burkanov, Donald G Calkms and Thomas R Loughhn

Steller sea hon (SSL) abundance In RUSSIa Steller sea hon survey conducted from RUSSIan
charter boat 'Vsevolod TImonov' In June 13 through July 22, 2004 A total 41 of45 known
SSL sItes were surveyed (12 of 12 In the western Benng Sea, 12 of 14 In Commander Islands,
15 of 16 along East Kamchatka, and, 5 of 6 In the northern part the Sea ofOkhotsk) Non-pup
ammals were counted from hIgh locatIOns or a boat, whIle pups were counted by two observers
walkmg through rookery Steller sea hons were found at 15 SItes In number of3,791 non-pup
and 2,076 pups In the western Benng Sea, we counted 135 non-pup ammals and no pups The
number Increased 7 5 times compare wIth sImIlar survey In 2002 when only 18 Steller sea hon
were found here In the Commander Islands number of non-pup at the same SItes as In 2002
Increased from 528 to 602 (+14 0%) Pup production changed from 210 to 220 (+4 8%)
IndIvIduals Number of sea hons along East Kamchatka also Increased from 491 to 548 non
pup (+11 6%) and from 90 to 107 (+18 9%) for pups accordIngly The hIghest Increase of
Steller sea hon occurred In the northern part of the Sea of Okhotsk Number ofnon-pup
changed from 2,072 to 2,357 (+13 8%) and pups from 980 to 1,756 (+79 2%) IndIVIduals
In spIte of thIs fact, a pOSItive trend In Steller sea hon abundance occurred between two the
most recent surveys Total number of thIs speCIes In the western Benng Sea, East Kamchatka
and Commander Islands stayed at a low level, between 3% and 34% of total abundance In early
1980s The number of Steller sea hon In the northern part of the Sea of Okhotsk Increased by
70% SInce 1989
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Sperm Whale Depredation

Jan Straley and Aaron Thode

Sperm whales have learned to take sablefish, a natural prey, offlonghne gear m the Gulfof
Alaska Reports of depredatIOn were first noted m 1978 and have steadIly mcreased m
frequency and seventy, WIth a notable mcrease smce the late 1990s hkely due to the
lengthenmg of the fishmg season In Alaska, mJury to whales has not yet occurred, however,
mortahtIes and senous mJury of sperm whales have occurred m other areas of the world due to
stmllar fishenes mteractIons FIshermen have felt econOmIC Impacts due to reduced catch
Through cooperatIve research WIth fishermen, government and sCIentists, our ultlmate goal IS to
proVIde recommendations for strategIes to reduce or ehmmate depredatIon on longlme gear by
sperm whales As a first step, we are collecting mformatIon, WIth collaboratIon from the
southeastern Alaskan fishmg fleet, on the tlmmg of mteractIons seasonally and dIUrnally ThIS
research WIll define the scope of the problem, help IdentIfy stock structure and the ecology of
thIS endangered speCIes, prOVIde baselme mformatIon needed for studymg depredatIon
mechamsms and cues, and finally, aSSIst m the development of non-lethal deterrence to sperm
whale depredatIOn The core team of 10 fishmg boats for the Southeast Alaska Sperm Whale
AVOIdance Project (SEASWAP) partICIpated dunng the 2003 and 2004 fishery Each
SEASWAP member was Issued a logbook and dIgItal camera to capture photographs ofwhales
near theIr vessels In 2003, 56 percent of the SEWSWAP longlme sets had whales present, 64
percent of the sets WIth whales present had depredatIon Seventeen mdlvldual whales were
IdentIfied m 2003, 14 m 2004, WIth one whale re-slghted between years A populatIon estlmate
of sperm whales for the study area YIelded 134 (53, 269 95% CI) A crossbow and dart were
used to take small pIeces of skm and blubber for genetIc samplmg Ten samples were taken
from 6 whales m 2003, all of these whales were male SIX samples were taken m 2004 and have
yet to be processed AddItIonally, m 2004 we added an acoustic component to the study Sperm
whales are very vocal and we have determtned acoustically that whales feedmg m the absence
of longhne gear work at around 250 m, whIle whales feedmg around longhne gear are workmg
at 50 m The 2004 data IS bemg analyzed and we hope to contInue m the future WIth more
emphaSIS on deterrents
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TrackIng CrItIcally Endangered North PacIfic RIght Whales (Eubalaenajapomca) In
Alaskan Waters USIng PassIve AcoustIcs

LIsa Munger

We used two types ofpassIve, underwater acoustIc mstrumentatIOn to provIde mformatIon on
cntIcally endangered North PacIfic nght whales (Eubalaenajapomca) m the Benng Sea and
western Gulf of Alaska In the Benng Sea, we deployed DIrectIOnal FIxmg And Rangmg
(DIFAR) sonobuoys dunng vessel-based cetacean surveys m summers of 2002 and 2004 to
detect and localIze callIng nght whales Real-tIme acoustIc localIzatIon guIded the vessel to
whales from dIstances of20-1 00 km, enablmg researchers to obtam photographs, bIOpsy
samples, and to attach satellIte tags We also deployed autonomous, seafloor-mounted
hydrophones m three study areas the southeast Benng Sea mIddle-shelf domam (m years
2000-2002 and 2004-2005), the Benng Sea shelfbreak (2004-2005), and the Gulf of Alaska
southeast ofKodmk Island (2003) The seafloor packages recorded contInuously over year-long
penods at an effectIve bandWIdth (5-250 Hz m 2000-2002, and 5-500 Hz thereafter)
encompassmg that ofmost North PaCIfic nght whale calls These autonomous recorders
proVIded long-term data on nght whale seasonal occurrence and acoustIc behaVIOr over spatIal
scales rangmg from 10 to 100s of km We report prelImmary fmdmgs on the seasonal
occurrence ofnght whale calls, and nght whale acoustIc behaVIOr on shorter temporal scales
(hours to days) Our research IS conducted WIth collaboratIon and/or support from NOAA
Alaska FIshenes SCIence Center, NatIOnal Manne Mammal Laboratory, Southwest FIshenes
SCIence Center, and PaCIfic Marme EnVIronmental Laboratory, North PaCIfic Manne Research
InstItute and North PacIfic Research Board, NatIOnal FISh and WIldlIfe FederatIon, and others
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Seasonal Dynamics Of Harbor Seals In Cook Inlet

P L Boveng, M A SImpkIns, and J L Bengtson

Harbor seal populations have dechned In several regions of Alaska durmg recent decades
Because harbor seals are key upper-trophIC predators In the marme ecosystem, as well as an
Important SubsIstence resource for Alaska Nattves, It IS cnttcal to assess accurately theIr
abundance, dIstnbutIon, and nsk from human actIvittes Weare conducttng a study, supported
by the MInerals Management ServIce, to quantIfy seasonal changes In the abundance,
dIstnbutIOn, movements, habItat use, and behaVIor of harbor seals In Cook Inlet, an area
potenttally at nsk from 011 spIlls and other Industnal aCCIdents Aenal surveys of all seal haul
out SItes form the baSIS for estImates of abundance and dIstnbutton ashore durmg June and
August, Important penods for breedIng and molttng, and dunng October and Apnl, when the
seals are not constraIned by those major hfe hIstOry events TIme-lapse cameras at selected
haul-out SItes provIde senes of Images (1 e , counts ofseals) that are used to develop and refine
stattstIcal models of the factors that mfluence numbers of seals ashore, such as date, time of
day, and tIde heIght FInally, satelhte telemetry proVIdes data on movements, manne habItat
use, and correctIOns to abundance esttmates for seals mIssed because they were at sea durmg
aenal surveys PrehmInary results demonstrate dramattc seasonal fluctuattons In numbers of
seals ashore, and that the foragmg ranges of seals In Cook Inlet extend Into Shehkof StraIt and
the Gulf ofAlaska
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Modern Status of the Sea Otter PopulatIon on the Commander Islands, RUSSIa

Alexander Burdm and Donald Callans

Based on sea otter surveys conducted m the last decade, the populatIOn m the Commander
Island appears to be stable and may have shown some growth Both Bermg and Medny Islands
should be consIdered as a smgle umt as there IS mIgratIOn and exchange ofsea otters WIthm the
Commander ArchIpelago (25 mIles straIt)

In 1990 the Commander populatIOn of sea otters reached between 5,200 and 5,400 mdIVIduals
The first mass death of sea otters was observed on Bermg Island durmg the wmter of 1990
1991 More than 700 (20 6%) dead sea otters were recovered, pnmanly males ofreproductIve
age (two to SIX years) StudIes of the dead anImals showed that vanous dIseases occumng
durmg a lean penod caused the deaths The conclUSIOn was that the mass deaths were the result
ofprolonged stress and were a natural process for the normalIzatlon of the age structure and sex
ratIo m natural populatIons ofsea otters (Bodkm et all, 1999) In a later penod (1992 to 2002),
sea otter mortalIty rate fluctuated on the level of 6 8% -13 2% MortalIty level on Medny Island
IS stIll uncertam because ofdIfficulty of observatIOn

In 2003 ASLC illltIated collaboratIve research dIrected at contlnuatIOn of long term momtonng
ofthe sea otter populatIon of the Commander Islands mcludmg 1) Annual sea otter slaff
survey on the Commander Islands (June-July), 2) Year-round sea otter counts on Benng Island,
and 3) Taggmg program (November - March) The last surveys conducted m summer 2004
showed that total numbers of sea otter m the Commander Islands (Benng and Medny) was
4,903 mdIvIduals (mcludmg 817 pups)

Benng Island Slaffsurveys were conducted twIce 15 -16 July and 29-30 July 2004 Total
number of sea otters were 2,989 and 2,669 respectIvely Populatlon decreased 20 5% smce
2002 survey (3,763 to 2,989) BIrthrate declmed from 234% m 2002 to 197% m 2004, but
remams hIgh MortalIty level mcreased to 412 mdIvIduals Average ofprevIOUS years =28925

Medny Island Sea otter slaff survey was conducted on June, 23 2004 Total number of sea
otters counted - 1,914 Total populatIon mcreased by 209% smce the 2002 survey (1,770 to
2,239) BIrthrate m 2004 was 14 5%, less than preVIOUS years, but pup numbers (325) remam
hIgh MortalIty level- unknown, only 11 sea otter remams (mostly skulls) were recovered m
summer

The decrease of sea otter numbers on Bermg Island may be a result of several factors 1)
RedIstnbutlon of mdependent ammals from Benng Island to Medny (pOSSIbly only m summer
penod), 2) Changes m phySIcal parameters of the enVIronment destructIOn ofkelp beds due to
severe weather condItIons (storms) m wmter and spnng, 3) Scattered dIstnbutlon of sea otters
around the Island was seen, as a result there was an apparent absence of large aggregations
whIch may have resulted m mcreased survey error and underestimation of sea otter numbers
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Wmter Movements Of Female Bearded Seals (Erzgnathus barbatus) In Kotzebue Sound
And The ChuchkI Sea

MIchael Cameron, Alex WhItIng, Kathy Frost, Lloyd Lowry, John Goodwm, Chuck Schaeffer,
Rob Delong, Gaye Sheffield

Bearded seals are an Important resource for the native peoples ofnorthern and western Alaska,
they are a key ecolOgIcal component of arctic marme ecosystems and, because they are
senSItive to SUItable sea Ice condItIons, they may be partIcularly vulnerable to clImatic change
However, studIes of theIr seasonal movements and habItat use have never been conducted m
U S waters In October, 2004, we tagged two sub-adult, female, bearded seals (Engnathus
barbatus), WIth satellIte-lInked dIve recorders m Kotzebue Sound, Alaska One seal remamed
near the coast of Inner Kotzebue Sound and the other moved mto the deeper waters of the
ChuchkI Sea DespIte theIr dIfferent habItats, they exhIbIted SImIlar patterns m the use of theIr
surroundmgs Both seals exhIbIted a tendency to remam m a gIven area, presumably foragmg,
for a number ofdays (I e , 3-18), before movmg to a new locatIOn, usually m excess of 150 km
away The seals are currently still bemg tracked and further analyses mvesttgatmg theIr dlvmg
behaVIOr and the effects ofbathymetry and sea Ice on theIr movements WIll be presented
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Evaluatmg EcologIcal NIche Overlap Between Steller Sea LIOns And
CommercIal Trawl FIshenes In Alaska

Edward J Gregr and Andrew W Tntes

We constructed a sImple, spatIally exphcIt model to predIct the manne habItat use of mature
female Steller sea hons (Eumetopzas ]ubatus) dunng summer and WInter In the Gulf of Alaska
and Benng Sea The modeled habItat use showed broader dIstnbutIons In WInter compared to
summer, when It was tIghtly dIstnbuted around rookenes Seasonal compansons WIth observed
sea hon dIstnbutIOns denved from opportunIstIc SIghtIngS (pnmanly from fishIng vessels)
showed greater agreement WIth the predIcted WInter habItat use We then calculated the nIche
overlap between predIcted female Steller sea hon dIstnbutIons and commercIal trawl effort
(1 e, the probabIhty offishenes and sea hons occurnng together) Overlap between trawl
fishenes and sea hons was hIgher In wInter than In summer, but was relatIvely low overall Thts
work represents the first attempt to quantIfy nIche overlap between Steller sea hons and
commerCIal fishenes WhIle preVIOUS studIes have attempted to measure competItIon on a
baSIn-WIde scale, the nIche overlap method, combIned WIth estImates ofprey abundance, will
lead to measures of competItion at a resolutIOn meanmgful to Steller sea hons Refinements to
the habItat model USIng data on dIet and prey abundance are In progress The InclUSIOn of data
from state managed fishenes wIllunprove the accuracy of the overlap assessment The ultImate
goal IS to proVIde managers WIth the abIhty to quantItatIvely evaluate management actIons, and
to develop effectIve means of mItIgatIng pOSSIble effects of fishenes on Steller sea hons
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Harbor Seals Tractable Sensors Of Ecological Change?

Anne Hoover-MIller

Harbor seals m three regIons of the Gulf ofAlaska - Tugldak Island, Alahk Bay, and Central
PrInce WIllIam Sound - have receIved targeted research and momtonng durmg the past 40
years MomtorIng has been of dIfferent mtenslty m each regIon but has mcluded penods of
rapId populatIOn declme, stablhzatIon, and, m some areas, lllltIal phases ofrecovery Three
mdlces commonly collected durmg population momtorIng studIes reflect dIfferent attnbutes of
the population

(1) Pup counts Identify the number of females that have successfully gIven bIrth and
proVIde a measure ofreproductive effort that can be tracked over tIme

(2) Pup non-pup ratios are often CIted as measures ofreproductive success, effort, or
productivIty Pups, however, are dependent on haulouts for nursmg and restmg and
have been shown to be least affected by local enVIronmental condItIons, conversely,
seals WIthOut pups show much greater vanablhty WIth respect to haulout attendance
durmg the puppmg season Some vanablhty observed for nonpups may be assocIated
WIth the condItion of the seal Seals m good condItion or WIth local food resources can
afford to spend more tIme at haulouts than seals needmg to forage The ratIo of
pups non-pups, rather than provldmg a measure ofprodUCtiVIty, may proVIde a stronger
mdicatIon of the relative condItIon of seals and/or local foragmg opportunItIes

(3) Molt counts often are used for momtorIng populatIOn trends ofharbor seals smce
moltmg seals spend time ashore to faclhtate haIr growth Although the number of seals
hauled out durmg the molt vanes WIth local haulout condItIons, that vanablhty IS
conSIderably less than for non-pups counted dunng the puppmg penod

ThIs study contrasts these three mdlces relatIve to the populatIon dynamICS of seals m Alahk
Bay and adjacent areas dunng the past 23 years The combmed use of these mdlces proVIdes
mSIght as to how dIfferent reproductive classes of seals responded as population and ecolOgIcal
condItions changed over tIme

105



POSTER Manne Mammals

Reproductive Performance In Steller Sea LIOns At Chlswell Island, Gulf Of Alaska

John Mamscalco

We conducted a 10ngItudmal study of the reproductIve rates of female Steller sea hons at a
small rookery m the northern Gulf ofAlaska from 2001 through 2004 ReproductIve rates were
calculated from mdIvIdually recognIzable females WIth at least a two-year hIstory at Chlswell
Island when therr puppmg status was known or estImated ReproductIve rates were hIgh but
decreased annually from 89 7% m 2001 to 750% m 2004 The number ofhve-born pups
mcreased from 52 to 78 over the same penod EstImates of reproductIve success from observed
copulations and subsequent year pup productIon were SImIlar to estImates based on pups born
to known mdIvIdual females for 2002 and 2004, but not 2003 Seventy-four percent of females
gave bIrth m at least two consecutIve years Counter to expectatIons, females who had no pup
or whose pup dIed dunng the first two months ofhfe were less lIkely to pup the subsequent
year than females whose pup hved untIl at least two months of age Females who dId not pup or
whose pup dIed gave bIrth SIgnIficantly earher (07 June) the followmg year, compared to
year(s) followmg a bIrth WIth no pup loss (11 June) We speculate that the reproductIve
performance of sea hons at ChIswell Island mdIcates that thIS rookery has changed from an
older female populatIon to one that IS generally younger and IS becommg reproductIvely mature
durmg the course of thIS study
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VanatIon Of Fecal CortIcosterone Concentrations In Captive Steller Sea LIOns
(Eumetoplas ]ubatus) In Relation To Season, SocIal Status, And BehaVIor

LIsa Petrauskas

The worldwIde populatIOn of Steller sea hons has decreased dramatIcally sInce trend counts
began In the late 1960s PopulatIOns undergOIng stress can be momtored through the
physIologIcal response to the stressor LIttle InformatIOn IS avaIlable regardIng adrenal actIvIty
ofSteller seaJI0ns In relatIon to season, SOCIal status, and behaVIOr For thIS study, fecal
samples were obtaIned from three adult (1 male SSL-Ol, 2 females SSL-02 & SSL-03),
reproductIvely Intact, captIve Steller sea hons housed at the Alaska SeaLIfe Center (ASLC) In
Seward, Alaska Samples were collected opportumstIcally by the marme mammal husbandry
staff from September 200 I-September 2004 The objectIve of thIS study was to momtor the
fecal cortIcosterone concentratIon In captIve Steller sea hons over a three year tIme penod and
compare those results to season, SOCIal status, and behaVIOr There was a sIgmficant dIfference
between summer and WInter fecal cortIcosterone concentratIon In two of the three sea hons
The two females dId have sIgmficantly dIfferent fecal cortIcosterone concentratIons, the
domInate female exhIbItIng hIgher cortIcosterone concentratIons HIgher fecal cortIcosterone
concentratIOns correlated sIgmficantly WIth less attentIve behaVIOr durmg traInIng for the male
only These results quantIfy the changes In fecal cortIcosterone concentratIon In relatIon to
season, SOCIal status, and behaVIOr In a captIve settIng
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PotentIal InteractIons Between State-Managed Flshenes And Steller Sea LIOns,
Eumetoplas]uhatus

Nathan J Soboleff and Gordon H Kruse

Our goal IS to gam new mSIghts mto Steller sea hon dechnes by conductmg an exploratory data
analysIs of anthropogemc factors that have not yet been exammed, namely mteractIons wIth
fishenes managed by the State of Alaska Recent studIes mdIcate top-down factors as the most
probable causative agents m the most recent (1990-present) portIOn of the Steller sea hon
declme PotentIal top-down factors mclude, among others, dIsturbance by fishIng vessels and
contmued mtentIonal shootmg Our pnmary motIvatmg question IS Are the spatIal and
temporal patterns ofsea hon declInes consIstent WIth development of certam (e g , speCIes
gear-area) state-managed commercIal fishenes and vessel activIty? SpecIfic objectIves are to
determme whether observed hlstoncal patterns of sea hon declmes are SImIlar to patterns of
partIcular nearshore fishenes that could have had adverse effect by mechamsms such as
dIsturbance ofammals on rookenes and haulouts by vessels, shootmg from vessels, or
reductions m sea hon prey We analyzed data from the NMFS count database and ADFG's FIsh
TIcket database on commercIal fishenes from 1976 to 2002 June and July populatIOn counts
for Steller sea hons were analyzed from Alaska's eIght Steller sea hon geographIc regIOns
(IdentIfied by NMFS), whIch were exammed for spatIal patterns ofcovanatIon, and regrouped
mto clusters exhIbItmg sIgmficant (p < 0 05) pOSItIve covanatIOn Once combmed mto new
rookery groupmgs, commercIal fishenes statIstical areas were selected wIthm a fifty nautIcal
mIle radIUS ofrookery groupmgs and analyzed for fishenes mteractIons Prehmmary results of
our analysIs WIll be presented
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AcoustIc BehaVIor And Trackmg Of Sperm Whales Around Longhne FIShmg Vessels

Aaron Thode, Jan Straley, Tory O'Connell, and Kendall Folkert

Scnpps InstItutIon ofOceanography, UmversIty ofCahforma, San DIego

Spenn whales have learned to take sablefish offlonglme gear m the Gulf ofAlaska Over the
past two years the Southeast Alaska Spenn Whale AVOIdance Project (SEASWAP) has
collected bIOpSy and photo-ID data concernmg longlme depredatIon, VIa collaboratIon WIth
local fishennen m SItka, AK In 2004, m collaboratIon WIth SEASWAP, sets of autonomous
acoustIc recorders were attached to the anchor lmes of severallonghne deployments,
effectIvely convertmg the fishmg gear mto a vertIcal acoustIc array deployed 200 m beneath the
surface The fishmg vessels then left the area, leavmg the acoustIc mstruments behmd to
momtor the area Several hours later, typIcally the next mommg, each vessel would return and
begm haulmg m the gear, a procedure that was also recorded by the mstruments In May and I

August 2004, mteractIons of spenn whales WIth longlme recovery efforts were recorded
AddItIonal acoustIc data were also recorded around spenn whales foragmg away from
longhnes AcoustIc multIpath was explOIted to estImate the range and depth of spenn whales m
both the presence and absence of longlmes The May encounter found that the ammals started
producmg sounds WIthm 20 mmutes of the longhne recovery and contInued bemg extremely
vocally actIve throughout the recovery The August encounter WIll also be dIscussed [Work
sponsored by the North PaCIfic Research Board]
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A Range-Wide ReView Of Steller Sea LIOn Diets And The EVidence For
Dietary Change In The North Pacific

Andrew W Tntes, Emma L Bredesen, Ruth Joy, and Arhss J Wmship

A dIetary sWItch from pnmanly hIgh energy fish, such as sand lance, to low fat fish, such as
walleye Pollock, has been hypothesIzed to underhe the populatIOn declme of Steller sea hons m
western Alaska We evaluated the assertIon that dIets changed by compIlmg all avaIlable
dIetary InformatIOn from Steller sea hons collected throughout theIr North PacIfic range Data
were compIled from 31 reports pubhshed smce 1901 for 10 geographIc regIOns between
Cahforma and Japan DIetary mformatIon pnor to 1990 IS relatIvely sparse Overall, analyses of
all avaIlable stomachs and scats mdicate that Steller sea hons consume a wIde number of
speCIes However, their dIets are typIcally dommated by eight speCIes or groups of speCIes
walleye pollock, sand lance, hemng, cod, Atka mackerel, salmon, flatfish, and, cephalopods
DIets vary by region and showed shrfts m the only two regions where suffiCIent sample SIzes
were avaIlable to undertake quantitatIve analyses Samples collected at Atkms and Chernabura
Islands (western Gulf ofAlaska) contamed large amounts of capelm and greenlmgs m the
1950s, but no pollock In c..ontrast, pollock dommated the dIet of the low sea hon populatIOn at
these two SItes m the 1990s Further south m BntIsh Columbia, the dIet ofthe large and
growmg sea hon population m and around Queen Charlotte Sound was dommated by sand
lance and hernng m the 1990s Pollock were only reported m the samples taken dunng the late
1950s and early 1960s when It dommated the dIet of the small BC sea hon populatIOn at
haulouts Thus,the avaIlable data are consIstent WIth the hypothesIs that dIetary ShIftS occurred
over time m the dIets of Steller sea hons m the North PacIfic, and that there IS a lInk between
hIgh-energy specIes and hIgh sea hon populatIOn numbers The data further suggest some
correspondence between oceanographIc regune shIfts and the dommance of certam speCIes of
prey m the dIets of sea hons
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RIsk Of ExtIrpatIon Of The Steller Sea LIOn In The Gulf OfAlaska And AleutIan Islands

Arhss WmshIp and Andrew Tntes

We estimated the nsk and uncertamty that the Steller sea hon WIll be extIrpated m western
Alaska by combmmg a population VIabIhty analySIS (PVA) WIth a BayesIan analySIS of
mstoncal population dynamIcs Our analysIs consIdered alternative hypotheses about the roles
ofdensIty dependent and densIty-mdependent factors m past and future population dynamICS It
also estabhshed functional relatIOnshIps between populatIOn SIze, growth rate, and the nsk of
extmctIon under alternative hypotheses about populatIOn regulatIOn and envIronmental
vanabIhty that can be used to develop recovery cntena and guIde research and management
deCISIOns Key model parameters (e g , bIrth and survIval rates) were denved by fittmg a SImple
age-structured model to tIme-senes of pup and non-pup counts from 33 rookenes (1978-2002)
We found that dIfferences m model structure affected parameter estImation, and could produce
countenntUltIve predIctIOns of the nsk of extInctIon when comparmg alternatIve hypotheses
Results suggest that many subpopulatIons of Steller sea hons have a hIgh probabIhty ofgomg
extmct Wlthm the next 100 years If recent 1990s trends contInue However, there are two
clusters of subpopulatIOns that have lower nsks of extInction dunng the next 100 years due to
therr current SIzes and average rates ofgrowth dunng the 1990s (Ummak Pass area m the
western Gulfof Alaska/eastern Aleutian Islands and the Seguam-Adak regIOn m the central
AleutIan Islands) Increases m a number of subpopulatIons m the Gulfof Alaska smce the late
1990s reduce therr nsks of extmctIon PredIctIons of the nsk of extIrpation of the speCIes m
western Alaska were drastIcally dIfferent dependmg on the partIcular scenano consIdered The
nsk of extIrpatIOn was low assummg that populatIon traJectones were detenmmstIc and/or that
there was denSIty dependent compensation m bIrth and survIval rates However, the predIcted
nsk of extIrpatIon was relatively hIgh when stochastIc vanabIhty was mcorporated m future
dynamICS due to the currently reduced SIZes ofsubpopulatIons
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CorroboratIOn and ApphcatIon of a BIOenergetIcs Model to EstImate the
Growth of Juvemle Walleye Pollock (Theragra chalcogramma) m the
Western Gulf of Alaska MIchael Mazur

GenetIc Divergence, Phylogeography, and RecogmtIon of ASian and North
Amencan ChInook Salmon PopulatIons Tony Gharrett

Assessmg Long-Term Viability of a Manne Reserve Sue Hazlett

A Conceptual Model Approach to UtIhzmg TraditIonal Knowledge m
Resource Management K1mam K1mbrough

SIZe at Maturity ofBermg Sea Walleye Pollock Gordon Kruse

Further Developments from AcoustIcal Data Loggers on Pollock Vessels Terrance Qumn

LIfe IIIstory, Ecology and PopulatIon DynamIcs of Spmy Dogfish, Squalus
acanthlas, m Alaska Cmdy TnbuzlO

ImphcatIons of Environment Vanability on Spawnmg and Management of
PacIfic Herrmg m Northern Bristol Bay, Alaska NaokI To]o

POSTERS

Estabhshmg a StateWide Data Warehouse of Salmon SIZe, Age and Growth
Records Bev Agler

PacIfic Cod Studies m the Bermg Sea M ElIzabeth Conners

Patterns m Atka Mackerel Small-Scale DlstnbutIon and VanatIon m
Matunty Schedule Dan Cooper

Small-Mesh Trawl Surveys m Kachemak Bay, Alaska RIchard Gustafson

ReproductIve Ecology of the Atka Mackerel. Embryomc Developmental
Series Jared Guthndge

The Influence of Adult Salmon Carcasses on Energy AllocatIon m Juvemle
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DlscnmInatIng Among Northern Gulf OfAlaska Herrmg PopulatIons
Usmg Chemometry Of Heart Tissue Fatty ACids
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Methods to Determme ConsIstency of Spmy Dogfish Age Readmgs

Marme DerIved NutrIents (MDN) In RIverme Ecosystems Developmg
Momtormg Tools For Trackmg MDN In Alaska Watersheds

KodIak ArchIpelago's Youth Area Watch

Momtormg DynamICS of the Alaska Coastal Current and Development
of Apphcanons for Management of Cook Inlet Salmon
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Flsherzes SCience and Management

CorroboratIon And ApphcatIon Of A BIoenergetIcs Model To Estunate The Growth Of
Juvemle Walleye Pollock (Theragra chalcogramma) In The Western Gulf Of Alaska

MIchael Mazur, Matt WIlson, and Annette Dougherty

A bIoenergetIcs model for Juvemle walleye pollock (Theragra chalcogramma) was apphed to a
spatIally dIstmct gnd of samples m the western Gulf ofAlaska to mvestIgate the mfluence of
temperature, prey quahty, and prey quantIty on sIze-specIfic growth SlmIlantIes m
mdependent estnnates ofprey consumptIOn generated from the bIoenergetIcs model and a
gastnc evacuatIon model for September of2000 corroborate the performance of the
bIoenergetIcs model SImIlarly, dally growth estImates generated from the bIoenergetIcs model
were Wlthm the range ofgrowth estImates obtamed from otohth analySIS However,
temperature and prey quahty alone dId not account for the observed vanatIon between
bIoenergetIcs and otohth growth estImates Estnnates of stomach fullness for walleye pollock
dId not correlate wIth model estImates ofratIon SIZe Therefore, knowledge of the vulnerable
fractIon ofprey m the envrronment and how prey vulnerablhty and walleye pollock foragmg
changes across sp~ce and tIme IS needed to further explam dIfferences among growth habItats
These results suggest that the bIoenergetIcs model for Juvemle walleye pollock IS a useful tool
for evaluatIng the mfluence ofspatIally vanable habItat condItIons on the growth potentIal of
Juvemle walleye pollock
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GenetIc DIvergence, Phylogeography, And RecogmtIon Of ASIan And North AmerIcan
Chmook

A J Gharrett, V A Brykov, S Hall, and Z LI

We surveyed mtDNA and mlCrosatelhte vanation m chmook salmon populations sampled
broadly around the PacIfic Run from Cahfornla to Kamchatka, lookmg for relatIOnshIps among
populatIons We used genealogIcal relatIOnshIps ofmtDNA haplotypes to learn about the
evolutIOnary dynamIcs and demographIc hIStOry of the specIes and populatIOns Both mtDNA
and mIcrosatelhtes revealed strong dIvergence among geographIc regIons and among most
populatIons wIthm regIOns Many of the populatIOns are strongly Isolated from the others
mc1uded m our analySIS DIVergences among ASIan populatIOns were not as strong as among
populations m other regIOns The northernmost ASIan populatIOn has probably expenenced
gene flow from Alaskan populatIons However, markers were found that allow resolution of
ASIan and North Amencan stocks The mtDNA haplotypes record several epIsodes of severe
population dechne followed by populatIon expansIOns Populations m Southeast Alaska
mdIcate that they probably resulted from colornzatIOn from both southern and northern refugIa
followmg the last glaCIatIOn ASIan and western Alaskan populatIOns have lower levels of
vanation than other populations, suggestmg that they have been Isolated smce the last epIsode
ofpopulatIOn reductIOn Durmg the last glaCIal epIsode, Kamchatka Pernnsula remamed
relatively Ice-free, whIch suggests that ASIan chmook populatIOns are chrorncally small ThIS
work was supported by PCCRC
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Flsherzes SCience and Management

Assessmg Long-Term VIability OfA Manne Reserve

Sue Hazlett

Neither ecosystems nor social systems are mherently stable Change m either system, either
long-term, predicted change, or change through stochastIc events, can affect the viabIlIty of
marme reserves and manne protected areas ThIS study exammes both the ecological and socIal
factors that mfluence the establIshment and mamtenance of marme reserves over tIme ThIs
study also looks at mteractlOns between factors and potentIal sources of conflIct that can affect
enforcement ofreserve regulatIons and management effectiveness
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A Conceptual Model Approach To UtIlIzmg TradItIonal Knowledge In Resource
Management

Knnam K.1mbrough

The conceptual model approach IS used to present a conCIse depIctIon of tradItIonal
envIronmental knowledge for use by coastal managers, sCIentIst, and polIcy makers MatrIces, a
sImple straIght forward way to charactenze ecosystems, were used to organIZe and pnontIZe
mformatIon obtamed from vIllage Elders A conceptual model was developed to capture the
mteractlons between relevant socIetal behavIOrs (ActIVIties) that result m ecosystem
perturbatIOns (Stressors), whIch negatively affect orgamsms and habItats valued by the VIllage
ActIvIties were grouped mto global, regIOnal, local and vIllage categones to address the scope
of the relevant Issues Natural, commercIal, mdustnal, and VIllage denved stressors were found
to affect both economICally valuable and tradItionally utIlIzed specIes The conceptual model
approach IS a means through WhIch tradItIonal knowledge can be utilIzed to dnve future
research efforts, and assIst m resource management decIsIOns
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SIZe At Matunty Of Benng Sea Walleye Pollock

Gordon Kruse

UmversIty ofAlaska FaIrbanks, School ofFIshenes and Ocean SCIences

Walleye pollock, Theragra chalcogramma, are both ecologIcally and commercIally nnportant
In the eastern Benng Sea (EBS) Matunty IS a cntIcal parameter In the stock assessment to set
annual total allowable catch Pollock matunty has not been exammed In the EBS SInce 1976,
and possIble Interannual and geographIc vanatIon has never been consIdered Our goal IS to
estImate correct matunty schedules for EBS pollock Matunty data, fish lengths and
macroscopIC matunty stages were collected aboard pollock trawlers dunng WInter 2002 and
2003 across the EBS from 10,197 pollock Smnlar data were collected by NMFS SCIentIsts
dunng hydroacoustIc surveys from 1989-2002 Length at 50% matunty (L50) was estImated by
year and area by lOgIstIc regressIon USIng maxImum lIkelIhood methods Matunty data were
separated by area USIng ArcGIS software GeographIc vanabIlIty eXIsts, fish mature at the
smallest lengths north of the PnbIlofIslands SIze at matunty vanes Interannually, as well
Temporal and spatIalvanatIon In matunty may be due to bIOlOgIcal or envIronmental factors
Vanabon In length-at-age between year classes and areas may cause shIfts In L50 DIfferences
In growth among year classes or /
areas may be regulated by enVIronmental vanables, such as temperature, through Its dIrect
effects on phySIOlOgIcal processes, or prey avaIlabIlIty and/or abundance through ItS effects on
pollock food consumptIOn An Inverse relatIonshIp between pollock denSIty and L50, suggests
that densIty-dependent growth may occur as well

D
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Deployment OfAn AcoustIc Data Logger On CommercIal Flshmg Vessels To Evaluate
The PotentIal OfFlshmg-Induced Declmes In Local Pollock Abundance

Terrance J Qumn III and Mr Stephen Barbeaux2

I SFOS, UmversIty of Alaska FaIrbanks, Juneau AK.
2 Alaska FIshenes SCIence Center, Seattle WA

InvestIgators undertook a "proofof concept" project to evaluate the feasIbIhty of mstallmg acoustIC data
loggers on catcher/processors m the EBS pollock fishery to study locahzed depletIOn ofpollock The
project IS developmg a prototype data logger that mterfaces WIth the shIp's 38 kHz echo sounder and
captures the acoustIc backscatter returns In 2002, we developed the system and mstalled It on three
catcher/processors The backscatter data IS post-processed and mtegrated WIth observer and logbook
data A prehmmary analySIS has been conducted that shows that the deVIces record mformatIon that IS
correlated WIth pollock catches In 2003, an addItIonal 4 vessels were eqUIpped WIth acoustIc data
loggmg systems, brmgmg the total number ofPCC vessels eqUIpped to 7, or nearly half the fleet
Further work has mcluded classIfymg the searchIng behaVIOr of the vessel, IdentIfymg pollock
aggregatIOns detected whIle searchmg, and evaluatmg what mferences, If any, can be made concemmg
the rate at wmch those aggregatIOns are reduced m abundance The project IS movmg forward m
developmg more SOphIstIcated analytIcal tools for mferrmg the temporal dynamICS ofpollock spatIal
pattern usmg multIple data sources A major focus of recent research has been vessel cahbratton to
assure that the hydroacoustIc SIgnal truly measures bIOmass and school charactenstics

As of September, PI's have processed approxImately 2,880 hours ofRAW data from the wmter 2003
fishery Processmg the data mvolves manually loadmg the data mto the EchovIew template and
scrut1ll1zmg each second for nOIse due to surface mterference, other bad data regIOns, and areas where
the bottom detectIOn algonthm has faIled to successfully detect bottom BeSIdes processmg the ES-60
RAW data, a techruCIan has been recordmg a detaIled log on all problems encountered dunng
processmg ThIS log IS bemg used as a reference to develop algonthms, whIch WIll eventually enable us
to automate processmg In June of2004, we conducted a cahbratton exerCIse on a large vessel, and we
were able to overcome the dIfficultIes of cahbratmg such a large vessel and successfully cahbrated the
ES-60 system aboard the vessel We were also able to fmd a SUItable cahbratton locatIOn WIthIn EllIott
Bay We now have a tested and tned method and locatIOn for cahbratmg ES-60s on large factory
processmg vessels of the class that operate m the Bermg Sea

Further work WIll mclude classIfymg the searchmg behaVIOr of the vessels, IdentIfymg pollock
aggregatIOns detected whIle searchmg, and evaluatmg what Inferences, If any, can be made concernmg
the rate at whIch those aggregatIons are reduced m abundance or altered m SIze and shape PI's have
mvestIgated the abIhty to detect local depletIOn from commercIal catch-per-umt-effort (Battalle and
Qumn, m reVIew) That work has shown that statIstIcally sIgmficant depletIOn can be detected m the
pollock fishery but that It prOVIdes only a relatIve mdex of depletIon Furthermore, It appears that spatIal
dIstnbutIOn from the summer trawl survey does not match well WIth the spatIal dIstnbutIOn of catch
durmg eIther the wmter or fall fishenes Therefore, thIS current mvestIgatIon IS Important for resolvmg
spatIal dtstnbutton of the pollock populatIOn, and thIS resolutIOn IS probably not pOSSIble m any other
way
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LIfe HIstory, Ecology And PopulatIon DynamIcs Of Spmy Dogfish, Squalus Acanthzas, In
Alaska

Cmdy TnbuzIO

Umverslty ofAlaska Farrbanks, School ofFIshenes and Ocean SCIences

In the Northeast PacIfic Ocean, spmy dogfish (Squalus acanthzas) have supported commercIal
fishenes for over 100 years, despIte sparse bIologIcal knowledge about the speCIes Taggmg
studIes suggest dIverse stock structure, mcludmg mIgratory offshore stocks and dIstmct
nonmIgratory mshore stocks that reqUIre regIOn-specIfic management and research BIologIcal
dIfferences eXIst between these groups ofdogfish For example, a related study by one ofus
(CAT) found dIfferences m tImmg ofparturInon among dogfish m BntIsh ColumbIa (BC,
Canada) mshore waters, and those resIdmg m neIghbonng Puget Sound, Washmgton (WA)
ThIS suggests that bIOlogIcal dIfferences wIll eXIst between these prevIously studIed groups and
Alaskan dogfish, and possIbly even dIfferences among Alaskan dogfish In Alaska, there IS
currently no drrected fishery, but mterest m openmg one IS mcreasmg Thus, It IS crucIal to
advance our regIon-specIfic knowledge of thIS speCIes, so that management strategIes can be
adapted from past lessons learned m otherJurIsdIctIons WIth bIologIcal parameters appropnate
for Alaska New Alaskan research projects mclude assessment of stock status, populatIOn
demography (e g, age and SIze compOSItIon, matunty, mortalIty), lIfe hIStOry, ecology, and
fishenes bycatch BIologIcal samples are bemg collected throughout the Gulf of Alaska to
document spatIal and temporal vanabIlIty m bIOlogy and ecology to aSSIst m the development
ofappropnate management umts EcologIcal Impacts of thIS speCIes are also bemg mvesngated
by exammmg predator/prey mteractIons, consumptIOn, abundance, and seasonal and
mterannual ShIfts m geographIc dIstnbutIons ThIS research IS mtended to asSISt ADFG and the
Alaska Board ofFIshenes to assess the ments ofproposed new dIrected commercIal fishenes,
as well as to support NMFS and the North PaCIfic FIshery Management CouncIl to manage
spmy dogfish bycatch m federal fishenes ThIS project began m July 2004 ThIs presentatIOn
wIll cover the project deSIgn and samplmg plans for the next 3 years, as well as prehmmary
results from the first samplmg season
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ImphcatIons Of EnVIronment VarIabIhty On Spawmng And Management Of PacIfic
Herrmg In Northern BrIstol Bay, Alaska

NaoIa TOJo and Gordon H Kruse

UmversIty ofAlaska FaIrbanks, School ofFlshenes and Ocean SCIences, Juneau Center, 11120
GlaCIer HIghway, Juneau, AK. 99801 (emaIl ftnt@uafedu, phone 907-465-8453)

Spawnmg tImmg and locatIon of PaCIfic hemng (Clupea pal/asl) vary annually Accurate
predIctIons of spawnmg vanabIlIty are Important to the fishmg mdustry and fishery managers,
who stnve to maXImIZe product qualIty and pnces Roe qualIty peaks Just pnor to spawnmg
and the largest, most valuable hemng spawn fIrst DeclImng worldWIde demand for roe and
mcreasmg costs of fishmg operatIOns exacerbate the need for accurate tImmg of fishery
opemngs In cooperatIon WIth ADFG, we are studymg dynamICS of pre-spawmng school
dlstnbutIOns, spawmng tIrntng, and spawmng locatIon ofhemng m northern Bnstol Bay,
Alaska Hlstoncal data on pre-spawnmg and spawnmg hemng dIStnbutIOns and sea surface
temperature (SST), surface aIr temperature (SAT), and sea Ice concentratIon were analyzed
wlthm a geographIC InformatIon system (GIS) at multIple spatIal and temporal scales A
statIstIcally sIgmficant (p<0 001, r2=0 82) non-lInear relatIOnshIp eXIsts between spawnmg
tImIng and offshore (57 87 N, 171 03 W) sea Ice concentratIon m Apnl dunng 1977 to 1994,
but less vanabIlIty (P<O 001, r2=0 65) m spawnmg tlrntng IS explamed when more recent data
are mc1uded A weaker, but stIll sIgmficant (p=0 005, r2=0 35), lInear relatIOnshIp eXIsts
between Apnl SST and hemng spawnmg tlmmg Wlthm shallow nearshore areas adjacent to
spawnmg SItes, pre-spawnmg hemng schools show a general m-season pattern ofmovement
from east to west, and spawnmg events are later m the west than m the east ThIS local
movement corresponds to temperature gradIents around spawnmg areas as revealed by
AVHRR satellIte Imagery It appears that clImate-dnven thermal dynamICS affect the
phYSIOlogy of maturIng hemng m offshore waters durmg WInter, rates of shoreward mIgratIon
m late wmter/early spnng, as well as local school behaVIor m nearshore areas Just pnor to
spawnmg m spnng
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Estabhshmg A StateWIde Data Warehouse Of Salmon SIZe, Age And Growth Records

Bev Agler and Pete Hagen

CollectIng bIologIcal data IS fundamental to managmg and momtonng Alaska's salmon
resources Throughout Alaska, hundreds of thousands of salmon are exammed annually to
record gender and SIze, and scales are collected for age determmatIon ThIS represents an
enormous samplIng effort that has resulted m approXImately 12 mIllIon data records and theIr
correspondmg scale samples from over 40 years ofdata collectIon These data were collected
by the Alaska Department ofFIsh and Game to serve local management needs, WhICh usually
resulted m the raw data bemg summanzed mto tables Because of thIS, no common process or
protocol for managmg and preservmg the mstoncal data was ever developed Many of these
records were placed m file boxes m remote storage areas, and thus subject to loss or damage
Tms project was an effort to gather mformatIon about the temporal and geograpmc extent of
these records, begm a process ofpreservmg and mdexmg the records usmg a common protocol,
and develop a strategy for establIshmg an electromc data warehouse to allow access of these
records through the mtemet The ratIonale for thIS project IS sImple salmon, returmng to theIr
natal areas, contam wltmn theIr SIze, age and growth hlstones a umque bIOlogIcal record that
reflects marme and m some cases freshwater condItIons GIven the extensIve geographIc and
temporal range thIS collectIon represents, collatIng tills data m an accessIble locatIon has the
abIlIty to augment future research studIes and momtonng programs However, gIven the SIze
and compleXIty of thIS endeavor, It IS also one that IS best Implemented m phases Phase one of
thIS project has been completed and the mventory and data standards adopted by the project
workmg group are acceSSIble at http //www taglab org/ASL/reports/default asp Under phase
two, work WIll mvolve populatmg the database WIth avaIlable electromc records, developmg
reports and procedures for annually updatIng the database from the vanous collectIon SItes, and
addressmg the recovery and data entry ofrecords avaIlable only as hard copIes The final phase
of the project would be to complete data entry ofkey regIonal systems andJom denvatIve
products, such as the growth mstones of salmon extracted from the scales through Image
analysIs, to thIS database Scale growth data m partIcular (whIch m ItS SImplest form may
contam up to 120 measurements per specImen) proVIdes an enormously detaIled means of
trackmg changes m marme condItIons that support salmon productIon Captunng and
preservmg these records under a data warehouse scheme WIll be valuable contnbutIon to
longterm momtonng programs
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PacIfic Cod StudIes In The Benng Sea

M ElIzabeth Conners, Peter Munro, Yunbmg ShI, ElIzabeth Logerwell

The Fishenes InteractIOn Team at the Alaska Fishenes SCIence Center IS conductIng field
expenments on PacIfic cod In the southeast Benng Sea, USIng modIfied commercIal pot gear
The mam expenment IS an effort to determme If commercIal trawlIng dunng the WInter cod
season creates a measurable depletIOn In local cod abundance Cod are an Important Item In the
dIet of endangered Steller sea lIons In thIS area, and there are concerns that commercIal fishIng
could affect food avaIlabIlIty for sea lIons by creatIng a localIzed depletIOn of sea lIon prey
ThIs expenment IS conducted around the no-trawl zone at Cape Sanchef on Ummak Island
ThIS no-trawl zone Intersects a shelf area that has hlstoncally been popular cod trawlIng
ground The goal of the expenment IS a statIstIcal test of whether the local abundance In the
heaVIly trawled area outsIde the boundary declInes relatIve to the 'control' area InSIde the no
trawl zone The WInter 2004 field efforts were hIghly successful, samplIng a full array of 80
statIons WIth good replIcatIOn Results for thIs year very strongly IndIcate no dIfference In the
rate of change m cod abundance between the trawled and untrawled areas Both areas showed
an mcrease of roughly 50% In local cod abundance from early January to late March Bootstrap
SImulatIons from the 2004 data IndIcate that sample SIze was adequate and the power of the test
to detect dIfferences In local abundance was good Data suggest that results of the local
abundance expenment are closely tIed to short-term and seasonal movements ofPacIfic cod m
the regIOn PrelImmary taggmg studIes IndIcate a dIrectIonal seasonal movement pattern, WIth
some cod covenng large dIstances and others remaInIng m or returnIng to the 'cod alley' study
area The local abundance expenment and analySIS of taggmg data WIll contInue through wmter
2005
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Patterns In Atka Mackerel Small-Scale DlstnbutIon And VanatIon In Matunty Schedule

Damel W Cooper and Susanne F McDermott

Atka mackerel are one of the most abundant groundfish speCIes m the AleutIan Island
ecosystem Many aspects of therr lIfe hIstOry and reproductIve ecology are stIll unknown
VanabilIty m reproductIve output may mfluence the prodUCtIVIty of a speCIes and may
contrIbute to vanabilIty m recruItment Small-scale dIstrIbutIOn patterns ofthts speCIes are
complex and closely tIed to theIr reproductIve cycle Thts study exammes vanabilIty In Atka
mackerel female matunty schedule and small-scale dlstnbutIon patterns by matunty, stage, fish
length, and sex ratIo Gonad samples were collected from 1999-2004 In the AleutIan Islands,
specIfically at Seguam Pass, Tanaga Pass and the Amchttka Island area Sexual matunty and
matunty stages are determIned WIth hIstologIcal methods To date, female length at matunty
from Seguam pass In 2002 has been estImated, and IS not dIfferent from 1992-1994 Atka
mackerel small scale dlstnbutlon are bemg presented m three major local aggregatIons to
IdentIfy small scale dIstrIbutIon patterns by matunty stage and also by sex ratIO, length
frequency, and depth Spawmng habItat was charactenzed by the presence of females In
spawnmg stage, males m spawnmg colors, and egg batches that were found m the samples
Understandmg these patterns mtght give mSIght mto avaIlabIlIty of the fish to survey and
fishmg gear and the use ofspawnmg versus feedmg habItat by the population
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Small-Mesh Trawl Surveys In Kachemak Bay, Alaska

RIchard Gustafson and WIllIam R Bechtol

Ecosystem structure m the northern Gulf ofAlaska, as mdIcated by the dommant fish and
predator populations, exhIbIted dramatic shrfts m the late 1970s and early 1980s Abundances
ofmany apex populations, pamcularly pIscIvores at or near the top of the manne food cham,
declmed m the GulfofAlaska from the 1970s through the 1990s At the same time, the Gulf
exhIbIted a drastic change m the type and abundance of forage speCIes, such as herrmg, capelIn,
sand lance, shrImp, pollock and cod These population changes are now belIeved to be related
to a decadal ShIft m clImate as warmIng waters lIkely resulted m a tranSItion from a crustacean
dommated forage population to a population dommated by fish, partIcularly gadId speCIes, such
as pollock and cod StandardIzed small-mesh trawl surveys, conducted by the Alaska
Department ofFIsh and Game (ADFG) m Kachemak Bay m lower Cook Inlet, Alaska smce
1971, have produced a strong database to document these changes Couplmg trawl survey data
WIth mformation on apex populations WIll allow SCIentists Identify ecosystem lmks WIth the
ultimate goals to Improve (1) momtormg of ecosystem changes, (2) Identification of speCIes or
resources that are at nsk, and, (3) management ofhuman use to reduce Impacts on speCIes at
nsk As a component of the Gulf Ecosystem Momtonng (GEM) project, ADFG conducted a
small-mesh net bottom trawl survey durmg May 12 to 14 and 26 to 28, 2004 to document
relative abundance and bIOmass of fish and mvertebrate populations m Kachemak Bay, Alaska
ThIS project WIll refine longterm momtormg of forage speCIes populatIOns m Cook Inlet, an
area representative of ecosystem condItions and changes m the northern Gulf ofAlaska
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ReproductIve Ecology Of Atka Mackerel EmbryoDlc Developmental Senes

Guthndge, J ], NIcola Hillgruber, Robert Lauth3
, Susanne McDennott3, Shannon AtkInson]

] Alaska SeaLife Center, PO Box 1329, Seward, AK. 99664,
Jared_guthndge@alaskasealIfe org, 907-224-6382, shannon_atkmson@alaskasealIfe org, 907
224-6346
2 UAF Fishenes DIVISIon, 11120 GlacIer HIghway, Juneau, AK 99801, n hillgruber@uafedu,
907-465-8459
3 NOAA/NMFS/Alaska Fishenes SCIence Center, 7600 Sand Pomt Way NE, Seattle, WA
98115-0070, bob lauth@noaa gov, 206-526-4121, susanne mcdermott@noaa gov, 206-526
4417

Atka mackerel (pleurogrammus monopterygzus) range from ASIa to North Amenca m the
southern Benng Sea and northern PacIfic Ocean In Alaska, a better ecologIcal understandmg
of thIS mtegral specIes that supports a multimIllIon dollar commerCIal trawl fishery IS cntIcal
for relIable management programs We aIm to determme the embryOnIC developmental senes
for Atka mackerel, as one component ofa comprehensIve multi-obJective study to elucIdate the
reproductive ecology of thIs speCIes Currently avaIlable data on the embryOnIC developmental
senes ofAtka mackerel are not SUitable for accurate age determmatlOn ofeggs due to lack of
mfonnatIon, detaIl, and standardIzed methods Our pnmary objective of thIs component IS to
generate a complete embryOnIC developmental senes for Atka mackerel at 4, 7, and 10°C
FertIlIzed eggs collected from captive Atka mackerel were transferred mto closed-system
mcubatIon tanks, sampled at regular mtervals, and preserved m Stockard's solution Spawmng
events were VIdeo recorded to detennme tIme zero Subsequent data analySIS and descnptlOns
WIll be perfonned accordmg to recent embryOnIC developmental research conducted on other
speCIes Incubation and samplmg has been completed at lO°C WIth eggs hatchmg at 40-45 days,
7°C WIth eggs hatchmg at 75-80 days, and 4°C With eggs hatchmg at 100-105 days after
fertIlIzation Data from a complete embryOnIC developmental senes Will allow the assessment
of age of eggs found m SItu when the prevaIlIng water temperature IS known As a
consequence, It WIll be pOSSIble to estimate spawnmg and hatchmg dates, thus provIdmg
cntIcal mfonnatIon for better stock assessment and management ofAtka mackerel m Alaskan
waters ***Thts study IS one component of a multi-obJective study funded by the NPRB***
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The Influence Of Adult Salmon Carcasses On Energy Allocation In Juvenlle Salmomds

Ron Hemtz and Lawrence Schaufler

The ann of thIS project IS to understand how the presence of adult salmon carcasses mfluences
energy allocatIon strategIes mJuvemle salmomds by samplIng Dolly Varden chaIT penodIcally
from streams on the KenaI Penmsula Juvemle fish miotIc systems must balance the conflICtIng
demands of growth and energy storage to maXImIZe theIr probabIlIty of survIVmg over wmter
LIttle IS known about how Juvemle salmomds resolve these demands and how the energy
presented by salmon carcasses mfluences the resolutIon In thIS project we contrast the energy
allocatIon strategtes ofJuvemle Dolly Varden sampled from the north Fork of the Anchor
RIver, stream WIth adult salmon runs, and Happy Valley Creek, a stream WIth no adult salmon
runs FIsh were sampled m May, June, July, August and October of2004 and WIll contmue next
spnng The fatty aCId compOSItIOns of the fish wIll be used to venfy the presence ofmanne
mfluence m theIr tIssues Growth dIfferences between populatIons WIll be exammed through
RNA/DNA analySIS and the proportIOn of energy allocated to growth or storage WIll be
determtned from theIr prOXImate compOSItIons InttIal results for age 2 fish sampled m June and
July mdIcate that lIpId content IS hIghest m fish sampled from Happy Valley Creek, the stream
WIthout carcasses (P = 0 040) ThIS suggests fish from Happy Valley Creek allocated greater
amounts of energy to storage than those from the Anchor RIver between June and July Pendmg
analyses WIll be used to venfy thts conclUSIOn ThIS project WIll ultImately prOVIde an
mtegrated measure of the Impacts of adult escapement m one year on smolt productIon m
subsequent years
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Discriminating Among Northern Gulf Of Alaska Herring Populations Using Chemometry 
Of Heart Tissue Fatty Acids 

Ted Otis, Ron Heintz, and Jacek Maselko 

Understanding the stock structure of northern Gulf of Alaska herring is relevant to how these 
exploited populations should be assessed and managed. Typically, genetic techniques such as 
microsatellite DNA variation are employed to resolve stock structure. However, when there is 
gene·flow between spawning aggregations, as is the case with herring, this method is not 
useful;: The fatty acid composition of heart tissue has been proposed as a useful criterion for 
discriminating stocks, as was demonstrated in our 2001 pilot study. In that study, we showed 
that discriminant functions could correctly identify an individual's stock more than 90% of the 
time, even when the stocks were discriminated over relatively fme spatial scales ( < 100 km). 
These discriminations were based on differences among pre-spawning females collected from 
spawning aggregates in Kamishak Bay, ParamanofBay, Montague Island and Fairmont Bay. 
The temporal stability of these differences is currently unknown. In Spring 2005, we will begin 
evaluating the temporal stability of these stock discrimination criteria. Hearts will be collected 
during the spring and fall/winter of 2005 and 2006 from putative herring stocks from Sitka, 
PWS, Kamishak, Kodiak, Dutch Harbor, Togiak, and Kuskokwim Bay. The fatty acid 
compositions of the hearts will be measured by gas chromatography and the resulting 
compositions discriminated using rules derived from the 2001 collection. In this presentation 
we provide an example of how the analysis will proceed using samples collected from Prince 
William Sound approximately six months after those used in the pilot study. 
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Methods To Determine Consistency Of Spiny Dogfish Age Readings · 

Joel Rice, Vincent Gallucci I, Cindy Tribuzio2 and Gordon Kruse2 

I University ofWashington, School of Aquatic and Fishery Sciences, Box# 355020 1122 NE 
Boat St, Seattle, Washington 98195 
2 University of Alaska Fairbanks, Juneau Center School of Fisheries and Ocean Science 11120 
Glacier Highway, Juneau, Alaska 99801 

The spiny dogfish (Squalus acanthias) is a major component of the biomass of many coldwater 
ecosystems in the North Pacific and North Atlantic coasts ofNorth America. Despite its 
ubiquitous presence over its range and its apparent abundance, relatively little is known about 
the species and its role in the ecosystem. Interest in the species has recently risen due to its 
·increasing export value and interest in ecosystem based management. Effective management of 
dogfish requires greater knowledge their life history, population dynamics, and role as a 
keystone predator. The exploitation history of this shark species often characterized by large 
harvests, followed by crashes. However, the ability to determine the age of specimens 
facilitates the study of its population dynamics, in comparison to other shark species. Two 
spines anterior to both dorsal fins are used for ageing, following standard methodology 
(Beamish and McFarlane, 1985). Problems associated with ageing by different laboratories 
include systematic differences in laboratory procedure and thus possibly different stock 
assessments. Methodology to statistically compare readings between different laboratories 
facilitates identification of whether the differences are genetic orenvironmental, rather than 
procedural. The statistical experiment to compare ageing results will include laboratories in 
Alaska, Washington State, Nanaimo, and Woods Hole. A standard set of spines will circulate 
among the laboratories. The experimental design involves a random sample, stratified over the 
lengths of the sharks, from which age estimation will occur. Analyses are carried out using 
available and simulated data. The implications of statistically different age estimates on the 
calculation of life history parameters and stock assessments are explored. 
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MarIne DerIved NutrIents (MDN) In RIverIne Ecosystems DevelopIng Momtormg Tools
For TrackIng MDN In Alaska Watersheds

Damel RInella, Mark WipflI, Coowe Walker, CraIg StrIcker

The objectIves of thIS study are to develop a water chemIstry proxy for momtonng salmon
returns and to track and measure manne denved nutrIents and carbon (MDN) effects In stream,
npanan and nearshore envIronments on the southern KenaI Pemnsula Our approach In year 1
oftlns 3-year effort was to lInk stream chemIStry, marme Isotope SIgnatures, and lIpId and fatty
aCId measures along a gradIent from headwaters to nver mouth In watersheds WIth and WithOut
spawnIng salmon (1 e, North Fork Anchor RIver and Happy Valley Creek, respectIvely) Year
1 analyses are ongomg but some prehmInary results are avaIlable Year 1 spawnmg runs
delIvered 13,000 kg of chmook (Oncorhynchus tshawytscha) bIOmass and 2000 kg ofcoho (0
lasutch) bIOmass to the North Fork Anchor RIver NutrIent concentratIons were low m both
streams and mtrate concentratlon mcreased (-1Ox) comcident WIth chInook spawnmg,
potentIally mdicatIve ofa dIssolved MDN pulse Dolly Varden char (Salvelmus malma),
HorsetaIl (EqUlsetum sp ), and several macromvertebrate taxa collected m spawnmg reaches of
the North Fork Anchor RIver pnor to seasonal salmon runs showed ennched 15N values
relatlve to Happy Valley Creek, suggestlng that MDN was mcorporated mto bIOta and
sequestered for extended penods of tIme AquatIc macromvertebrates also showed a general
trend toward 15N ennchment along a gradIent from headwaters to mouth for both streams,
suggestlng that trOphIC compleXity Increased With stream SIZe regardless ofspawnmg salmon
presence The ongomg analySIS of lIpIds and fatty aCIds, and N, C, and S stable Isotopes from
peak salmon spawmng penods WIll gIVe addItIonal mformatIon mto temporal and spatIal
patterns ofMDN uptake and the utIhty of stable Isotope and fatty aCId analySIS as tools for
MDN trackmg In years 2 and 3, we WIll expand thIS study to replIcate across several salmon
and non-salmon watersheds and mtegrate WIth related studIes m other areas of southcentral
Alaska to develop a broader regIOnal understandmg and a WIdely-applIcable long-term
momtonng program for the GEM regIOn

D
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KodIak Arclupelago's Youth Area Watch

Ten SchneIder

http //www kodIak k12 ak uS/Index html

The Kodiak ArchIpelago's Youth Area Watch has operated In the KodIak Island Borough
School DIStrict SInce 1999 and has proVIded opportunItIes for students throughout the Islands to
connect wIth SCIentists and theIr work In the field From water and weather mOnItonng, and
"green up/green down" projects utilIZIng GLOBE protocols, to hIgh school summer InternshIps
In the fields ofmanne bIology and archaeology, as well as an In depth study of our salmon,
students utIlIze sCIentific and cultural methods to explore theIr surroundIngs DocumentatIOn of
tradItional ecologIcal knowledge IS publIshed In "IluanI," a student produced oral hIStOry
magazIne Students, Elders, educators and other communIty members take part In the annual
Academy ofElders/SCIence Camp and Rural SCIence FaIr, where the focus for learnIng IS the
culturally and envIronmentally relevant knowledge of our Elders
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MODltonng DynalDlcs Of The Alaska Coastal Current And Development Of ApphcatIons
For

Management Of Cook Inlet Salmon

Mark WIllette

ThIs project uses a vessel of opportumty to collect physIcal oceanographIc and fishenes data
along a transect across lower Cook Inlet from Anchor Pomt to the Red RIver delta LogIstIcal
support for the field samplmg IS provIded m part by the Alaska Department ofFIsh and Game
whIch has chartered a vessel annually to fish along thIs transect each day dunng July, provIdmg
m-season projectIons ofthe SIZe ofsalmon runs returmng to the mlet The project proVIdes an
opportumty for long-term momtormg of oceanographIc condItIons m Cook Inlet as part of these
ongomg fishenes surveys InvestIgators are analyzmg phySIcal oceanographIc data collected by
the project to Improve management ofCook Inlet salmon through Improved m-season salmon
run projectIons Several hypotheses regardmg effects ofchangmg oceanographIc condItIons on
salmon mIgratory behaVIOr wIll be tested (1) salmon mIgratIon IS delayed when fish encounter
strong sahmty gradIents, (2) mterannual changes m freshwater outflow from upper Cook Inlet
or the northward extent of the Alaska Coastal Current affect salmon mIgratory tImIng, (3) the
vanance ofrelatIve salmon densIty IS a functIon ofsalmon abundance and the structure oftIde
nps, and (4) salmon use tIdal currents m upper Cook Inlet to faCIlItate therr northward
mIgratIon The oceanographIc data collected by the project WIll also prOVIde for valuable
vahdatIon ofremote sensmg products, Improved understandmg ofocean dynamICS m lower
Cook Inlet, and a hIghly powerful statIstIcal evaluatIon of011 spIll nsk analySIS models
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Web sites vanish so fast scientific papers just can't keep up
Disappearing links cause consternation -- it's not academic
Rick Weiss, Washington Post
Sunday,November30,2003
©2003 San Francisco Chronicle IFeedback I FAQ

URL: sfgate.comlarticle.cgi?file=/c/a/2003/11130IMNGBD3BLD61.DTL

It was in the mundane course of getting a scientific paper published that physician Robert
Dellavalle came to the unsettling realization that the world was dissolving before his eyes.

The world, that is, of footnotes, references and Web pages.

Dellavalle, a dermatologist with the Veterans Affairs Medical Center in Denver, had co
written a research report featuring dozens of footnotes -- many of which referred not to
books or journal articles but, as is increasingly the case these days, to Web sites that he and
his colleagues had used to substantiate their findings.

Problem was, it took about two years for the article to wind its way to publication. And by
that time, many of the sites they had cited had moved to other locations on the Internet or
disappeared altogether, rendering useless all those Web addresses -- also known as uniform
resource locators CURLs) --

they had provided in their footnotes.

"Every time we checked, some were gone and others had moved," said Dellavalle, who is
on the faculty at the University of Colorado Health Sciences Center. "We thought, This is
an interesting phenomenon itself. We should look at this.'''

He and his co-workers have done just that, and what they have found is not reassuring to .
those who value having a permanent record of scientific progress. In research described in
the journal Science last month, the team looked at footnotes from scientific articles in three
major journals -- the New England Journal of Medicine, Science and Nature -- at three
months, 15 months and 27 months after publication. The prevalence of inactive Internet
references grew during those intervals from 3.8 percent to 10 percent to 13 percent.

"I think of it like the library burning in Alexandria," Dellavalle said, referring to the 48 B.C.
sacking of the ancient world's greatest repository of knowledge. "We've had all these
hundreds of years of stuff available by interlibrary loan, but now things just a few years old
are disappearing right under our noses really quickly."

Cause for concern

Dellavalle's concerns reflect those of a growing number of scientists and scholars who are
nervous about their increasing reliance on a medium that is proving far more ephemeral
than archival. In one recent study, one-fifth of the Internet addresses used in a Web-based
high school science curriculum disappeared over 12 months.

Another study, published in January, found that 40 percent to 50 percent of the URLs
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referenced in articles in two computing journals were inaccessible within four years.

"It's a huge problem," said Brewster Kahle, digital librarian at the Internet Archive in San
Francisco. "The average lifespan of a Web page today is 100 days. This is no way to run a
culture."

Of course, even conventional footnotes often lead to dead ends. Some experts have
estimated that as many as 20 to 25 percent of all published footnotes have typographical
errors, which can lead people to the wrong volume or issue of a sought-after reference, said
Sheldon Kotzin, chief of bibliographic services at the National Library of Medicine in
Bethesda, Md.

Popular resource

But the Web's relentless morphing affects a lot more than footnotes. People are increasingly
dependent on the Web to get information from companies,

organizations and governments. Yet, of the 2,483 British government Web sites,

for example, 25 percent change their URL each year, said David Worlock of Electronic
Publishing Services Ltd. in London.

That matters in part because some documents exist only as Web pages -- for example, the
British government's dossier on Iraqi weapons. "It only appeared on the Web," Worlock
said. "There is no definitive reference where future historians might find it."

Web sites become inaccessible for many reasons. In some cases individuals or groups that
launched them have moved on and have removed the material from the global network of
computer systems that makes up the Web. In other cases the sites' handlers have moved the
material to a different virtual address (the URL that users type in at the top of the browser
page) without providing a direct link from the old address to the new one.

When computer users try to access a URL that has died or moved to a new location, they
typically get what is called a "404 Not Found" message, which reads in part: "The page
cannot be displayed. The page you are looking for is currently unavailable."

Consider the stakes: The Web contains unfathomably more information than did the
Alexandria library. If our culture ends up unable to retrieve and use that information, then
all that knowledge will, in effect, have gone up in smoke.
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ALASIKA OCEANiS NIETWOlRK

LISTED AS ENDANGERED, STELLER SEA LIONS HAVE

DECLINED BY 80-90% OVER THE PREVIOUS THIRTY

YEARS IN THE BERING SEA AND PARTS OF WESTERN

AND CENTRAL GULF OF ALASKA.

MOREGIVETOOVERFISHINGREDEFINING

CONSIDERATION TO COMPLEX MARINE FOOD WEBS,

AND ADOPTION OF POLICIES BETTER ABLE TO A VOID

OVERFISHING EVEN OF SPECIES FOR WHICH THERE IS

LITTLE SCIENTIFIC INFORMATION.

MINIMIZING BYCATCH - THE UNINTENTIONAL

TAKING OF NON-TARGETED SPECIES OF FISH AND

OTHER MARINE LIFE - IN ALL FISHERIES

AON MEMBER GROUPS ARE ENGAGED IN:

BE A PARTNER FOR MARINE STEWARDSHIP.

JOIN ONE OF OUR MEMBER ORGANIZATIONS.

THE NETWORK IS SIGNIFICANTLY SUPPORTED BY THE

DAVID AND LUCILE PACKARD FOUNDATION, THE OAK

FOUNDATION, THE ORCA FUND, THE 444 S

FOUNDATION, THE SURDNA FOUNDATION, AND THE

ALASKA CoNSERVATION FOUNDATION WHICH ALSO

SERVES AS OUR FISCAL AGENT.

.. PROTECTING MARINE HABITATS AND THEIR ABILITY

TO SUPPORT NATURAL ECOSYSTEMS, VIABLE

FISHERIES, AND FUTURE GENERATIONS OF ALASKANS

.. EDUCATING THE PUBLIC ABOUT ALASKA'S MARINE

ENVIRONMENT

..

..

PERSISTENT ORGANIC POLLUTANTS AND HEAVY

METALS ACCUMULATE IN ARCTIC REGIONS AND

MAGNIFY IN LIVING ORGANISMS. THEY ARE KNOWN

TO CAUSE REPRODUCTIVE, IMMUNOLOGICAL,

NEUROLOGICAL, AND DEVELOPMENTAL EFFECTS AS

WELL AS CANCER IN HUMANS AND WILDLIFE.

IN THE UNITED STATES, LESS THAN 1% OF THE OCEAN

ENVIRONMENT IS COMPLETELY PROTECTED FROM ALL

EXTRACTIVE USES.

SciENTIFIC KNOWLEOGE IS DANGEROUSLY LACKING

ABOUT COMMERCIALLY-CAUGHT SPECIES. THE

NATIONAL MARINE FISHERIES SERVICE ONLY KNOWS

THE HEALTH OF ONE OF EVERY SEVEN OF THE 220
NoRTH PACIFIC FISH SPECIES. THE OTHER SIX MAY BE

OVERFISHED OR HEALTHY.

ALASKA'S BIOLOGICALLY RICH MARINE ECOSYSTEMS SHOW

SIGNS OF STRESS AND DECAY. MOREOVER, GOVERNMENT

MANAGEMENT OF MARINE RESOURCES IS FRAGMENTED AND

INADEQUATELY ADDRESSES THE MANY UNCERTAINTIES

ABOUT SUSTAINABLE LEVELS OF HUMAN USE.

HEALTHY OCEANS ARE VITAL TO BIOLOGICAL DIVERSITY,

SPECIES SURVIVAL, CULTURAL IDENTITY, RECREATION AND

ECONOMIC PROSPERITY HERE IN ALASKA AND THROUGHOUT

THE WORLD.

.. 25 SPECIES OF MAMMALS AND SEABIRDS SPEND SOME

OR ALL OF THEIR LIVES IN THE NORTH PACIFIC ARE

LISTED AS THREATENED OR ENDANGERED UNDER THE

ENDANGERED SPECIES ACT. OrHER MARINE MAMMALS

AND SEABIRDS ARE SEVERELY DECLINING.

..

..

THE OCEANS OFF ALASKA'S 33,000 MILE COASTLINE ARE

SOME OF THE ~OST PRODUCTIVE IN THE WORLD,

SUPPORTING AN EXTRAORDINARY ARRAY OF MARINE

MAMMALS, SEABIROS AND THE NATION'S LARGEST

FISHERIES. OVER FOUR BILLION POUNOS OF SEAFOOD ARE

PRODUCED FROM ALASKA'S WATERS EACH YEAR; OVER

HALF OF ALL U.s. FISHERIES COMBINED.

THE ALASKA POLLOCK FISHERIES SUPPLY MILD

WHITE FISH FILETS, FAKE CRAB, AND A HIGH VALUE

FISH EGG PRODUCT TO RETAILERS AROUND THE

GLOBE RANGING FROM FAST FOOD RESTAURANTS

AND GROCERS TO LUXURY MARKETS. CATCHES OF

THIS ONE SPECIES ALONE ACCOUNT FOR A QUARTER

TO A THIRD OF THE NATION'S TOTAL. THESE

FIGURES RAISE CONCERNS ABOUT THE LIMITS

OF ALASKA'S REMARKABLE OCEAN ENVIRONMENTS,

ESPECIALLY BECAUSE OF POLLOCK'S VALUE AS FOOD

FOR OTHER FISH, BIROS, AND MARINE MAMMALS.

THE ALASKA OCEANS NETWORK IS A VOLUNTARY

ASSOCIATION OF CONSERVATION, FISHING, AND ALASKA

NATIVE ORGANIZATIONS WITH A MISSION TO RESTORE

AND MAINTAIN HEALTHY MARINE ECOSYSTEMS IN

ALASKA. ALTHOUGH WE HAVE DIFFERENT APPROACHES,

WE SHARE A COMMON CONCERN ABOUT THE SCALE OF

HUMAN ACTIVITIES, INCLUDING POLLUTION, INDUSTRIAL

FISHING PRACTICES, COASTAL ZONE AND FOSSIL FUEL

DEVELOPMENT, AND SHIPPING AND TRANSPORT. WE ARE

COMMITTED TO USING THE BEST AVAILABLE SCIENCE

AND EDUCATING THE BROADER PUBLIC ABOUT OCEAN

ISSUES IN ALASKA AND THEIR RELEVANCE TO PEOPLE'S

DAILY LIVES.
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figure 3. Theme pale aad metadatabase UIU acdYlty.
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The North Pacific Ocean Theme Page (http://www.pmcl.noaa.gov/npl) is the internet gateway
to the meladatabasc. The theme page and the metadatabase offer a rich suite of environmental
information to scientists, students. teachers. managers. and casual users. Since their inception,
both the theme page and the metadatabasc have increased in popularity as shown in Fig. 3.
Peaks in user activity correspond to important announcements of availability of research
funds or other resources.

To daiC. mosl contributions pertain to the eastern North Pacific Ocean. We suspect that there
has been a similar quantity ofrcscarch performed in the western North Pacific Ocean.
however results from this research are not as readily available to us. For example. although
morc than ten Asian institutes have contributed to the metadatabase. these records make up
less than 11% of the holdings. Holdings span all biological and physical scientific disciplines.
including historical and prescnt infonnation. ranging from atmosphere to open ocean to
intertidal areas. Figure 2 shows the distribution of metadota records by source country and
keyword.

F1&u~ I. RegkHIal dlstributlon.r metda.a rK'ordl.

The North Pacific Ecosystem Metadatabasc began in 19% as the Bering Sea Ecosystem
Biophysical Mctadatabasc with three-year support from NOAAIESDIM. It has since earned
support and endorsement from FOCi, PleES. the North Pacific Marine Research Program.
and the North Pacific Research Board. To establish the mctadatabasc. we solicit scientists.
advertise in science newsletters, make national and international presentations. and through
PleES, develop contacts with Canadian. Chinese. Japanese. Korean. and Russian institutes.

The mctadatabasc now contains 2251 records. The regional distribution ofthcse records is
shown in Fig. I.

Status

To advance understanding of the North Pacific Ocean ecosystem through the continuing
dcvclopmc..~t of an on-line inventory ofdata and other infonnation

-;::-.

.......

',;,-

flIU" 2. Diltrlbudon .r JMtadata rtotOr'ds by source tHntry and keyword.

The metadatabase is found through the Theme Page's Data link or can be accessed directly at
hup://www.pmel.noaa.gov/nplmdb/. Once on-line. a user can learn about the metadatabase,
contribute metadata, or search for metadata by time. location. keyword. lD number, country
of origin. etc.

A sample search result is shown in Fig. 4. This is a record from JODe (-..). The contributor
has allowed us to link the metadata record directly to its referenced data through a dynamic
URL (-). UpdaH..-S (-) are pLanned for the data set as nceded. To inquire about this data,
one could write. phone, or e-mail the source (__). The contributor has placed no constraints
(_) on access or use of the information. This record can also be recovered by searching on
one of the keywords listed in the table. Keywords (-.) are supplied by the contnbutor.

flcu" 4. A A ..ple annll rtSult.

Future Directions
We will continue to archive all metadata associated with the North Pacific Ocean. In particular•
we want to increase holdings ofAsian metadata to enrich our references to the western North
Pacific Ocean and bordering regions.

We also intend to cooperate with other North Pacific marine data centers (e.g.. KODC. JODe.
etc.) in order to implement "federated searches" or queries that search metadata sets that span
physically separate data locations in a manner that is completely transparent to the user.
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Long-Term ·Ecosystem Response to the

Exxon Valdez Oil Spill

Persistence of Oil: Ecosystem
Sequestration

Only early phases of transport and transfor
mation of the petroleum hydrocarbons fol
lowed expectations (11). About 40 to 45% of
the oil mass grounded in 1989 on 787 km of
PWS beaches; another 7 to 11 % was trans
ported to contaminate 1203 km of Gulf of
Alaska shoreline (11, 12). About 2% re
mained on intertidal PWS beaches after 3.5
years (11); this reflected an exponential
decay rate of -0.87 year-I, which in turn
produced a loss of 58% over a year. Unex
pectedly (3), rates of dispersion and degra
dation diminished through time, as most oil
remaining after October 1992 was seques
tered in environments where degradation
was suppressed by physical barriers to dis
turbance, oxygenation, and photolysis (12).
A 2001 survey of intertidal PWS shorelines
revealed 55,600 kg of often little weath
ered, Exxon Valdez oil in intertidal subsur
face sediments and a perhaps equal mass of
high-intertidal degraded surface oil and
lower-intertidal, minimally weathered sub
surface oil (13). This represents a decay
rate from 1992-2001 of only -0.22 to
-0.30 year-I (20 to 26% loss over a year)
from the 806,000 kg estimated to be present
on PVVS beaches in 1992.

Sedimentary refuges inhibited degrada
tion and sequestered persistently toxic oil in
the intertidal zone of coarse-grained gravel
shores where geomorphologic armoring by
boulders and cobbles inhibited disturbance
by waves (12). Some of this oil was similarly
trapped under mussel beds providing an

Delays in recovery and emergence of
long-term impacts are understood by bringing
an ecosystem perspective to ecotoxicology
(6). The ecosystem framework extends eco
toxicology to include interactions among
multiple abiotic and biological components
rather than treating each species separately
and restricting assessment to acute short-term
impacts (7). Disagreements exist between
Exxon- and government-funded scientists
(8), and unknowns persist, especially in un
derstanding how multiple processes com
bine to drive observed dynamics. Neverthe
less, these uncertainties do little to diminish
the general conclusions: oil persisted be
yond a decade in surprising amounts and in
toxic forms, was sufficiently bioavailable
to induce chronic biological exposures, and
had long-term impacts at the population
level. Three major pathways of induction of
long-term impacts emerge: (i) chronic per
sistence of oil, biological exposures, and
population impacts to species closely asso
ciated with shallow sediments; (ii) delayed
population impacts of sublethal doses com
promising health, growth, and reproduc
tion; and (iii) indirect effects of trophic and
interaction cascades, all of which transmit im
pacts well beyond the acute-phase mortality.

Acute-Phase Mortality

After the release of crude oil from the Exxon
Valdez into Prince William Sound (PWS),
acute mortality followed a pattern largely
predictable from other oil spills. Because rna:
rine mammals and seabirds require routine
contact with the sea surface, these taxa expe
rience high risk from floating oil (2, 6). Oil
ing of fur or feathers causes loss of insulating
capacity and can lead to death from hypother
mia, .smothering, drowning, and ingestion of

Charles H. Peterson,'* Stanley D. Rice,Z Jeffrey W. Short,Z Daniel Esler, 3

James L. Bodkin,· Brenda E. Ballachey: David B. Irons5

toxic hydrocarbons. Accordingly, mass mor
talities of 1000 to 2800 sea otters (9) and
unprecedented numbers of seabird deaths es
timated at 250,000 (10) were documented
during the days after the spill. An estimated
302 harbor seals, a short-haired marine mam
mal, were killed not by oiled pelage but likely
from inhalation of toxic fumes leading to
brain lesions, stress, and disorientation (2).
Mass mortality also occurred among mac-
roalgae and benthic invertebrates on oiled
shores from a combination of chemical tox
icity, smothering, and physical displacement
from the habitat by pressurized wash-water
applied after the spill (5, 7).

The ecosystem response to the 1989 spill of oil from the Exxon Valdez into Prince
William Sound, Alaska, shows that current practices for assessing ecological risks of oil
in the oceans and, by extension, other toxic sources should be changed. Previously, it
was assumed that impacts to populations derive almost exclusively from acute mortal
ity. However, in the Alaskan coastal ecosystem, unexpected persistence of toxic sub
surface oil and chronic exposures, even at subl!!thal levels, have continued to affect
wildlife. Delayed population reductions and cascades of indirect effects postponed
recovery. Development of ecosystem-based toxicology is required to understand and
ultimately predict chronic, delayed. and indirect long-term risks and impacts.

'University of North Carolina at Chapel Hill, Institute
of Marine Sciences, Morehead City, NC 28557. USA.
'National Marine Fisheries Service. National Oceano
graphic and Atmospheric Administration. Alaska Fish
eries Science Center. Auke Bay Laboratory, Juneau. AK
99801-8626, USA. 'Centre for Wildlife Ecology, De
partment of 8iological Sciences. Simon Fraser Univer
sity, 8888 University Drive. Burnaby, BC. Canada, V5A
156. ·U.S. Geological Survey, Alaska Science Center,
1011 East Tudor Road. Anchorage, AK 99503, U5A.
'U.S. Department of Interior. Fish and Wildlife Service,
1011 East Tudor Road, Anchorage, AK 99503, U5A.

"To whom correspondence should be addressed. E
mail: cpeters@email.unc.edu

B
efore the Exxon Valdez oil spill, infor
mation available for constructing risk
assessment models to predict ecologi

cal impacts of petroleum hydrocarbons was
limited to selective, largely short-term
monitoring after previous oil spills and to
tests of acute toxicity in laboratory-tolerant
taxa (1). After the tanker Exxon Valdez
grounded on Bligh Reef in northern Prince
William Sound on 24 March 1989, the
'magnitude of the spill, extent of shoreline
contamination, and evident high mortality
of wildlife prompted an evaluation of eco
logical impacts of unprecedented scope and
duration extending now for more than 14
years (2-5). The release of 42 million liters
of Alaskan North Slope crude oil contami
nated to some degree at least 1990 km of
pristine shoreline. Prince William Sound
was most severely affected, but the oil
spread more than 750 km to the southwest
along the Kenai Peninsula, Kodiak archi
pelago, and the Alaska Peninsula (Fig. 1).
Years of study provide a new understand
ing of long-term biological impacts and
recovery processes in a coastal ecosystem
populated by abundant marine mammals,
seabirds, and large fishes (2-5).
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Fig. 2. Marine interaction webs of the Pacific Northwest
known to generate strong indirect effects. Heads of arrows
point to the taxon receiving the negative effect of predation
or competition or the positive effect of habitat provision. (A)
Rocky intertidal shore community (5, n. After acute mass
mortality in 1989 of (i) Fucus, (ii) herbivorous limpets and
periwinkles, and (iii) predatory Nucella, a bloom of ephem
eral algae occurred after 0.5 to 1.5 years as a delayed indirect
effect of release from all interaction arrows marked by 1.
With a lag of 2.5 years, chthamaloid barnacles later in
creased far above reference densities as an indirect effect of
release from all interaction arrows marked by 2 (4, 7).

(B) Subtidal kelp forest community (36, 41). Despite acute loss of over 50% of the sea otters at heavily oiled northern Knight Island. there exists
only limited evidence of initiation of this potentially strong trophic cascade. Some patches of larger sea urchins have appeared but no explosion
of their abundance and no evident overgrazing of kelp have been seen even in the absence of sea otter recovery to date (22, 23).

events indirectly affecting individual survival
or reproduction after sublethal exposures. Oil
exposure resulted in lower growth rates of
salmon fry in 1989 (8), which in pink salmon
reduce survivorship indirectly through size
dependent predation during the marine phase
of their life history (30). After chronic expo
sures as embryos in the laboratory to <20
ppb total PARs, which stunted their growth,
the subsequently marked and released pink
salmon fry survived the next 1.5 years at sea
at only half the rate of control fish (21). In
addition, controlled laboratory studies
showed reproductive impairment from suble
thal exposure through reducing embryo sur
vivorship in eggs of returning adult pink
salmon that had previously been exposed in
1993 to weathered oil as embryos and fry
(31). These definitive experimental demon
strations of compromised survival and re
production from sublethal dosing conform
with a growing understanding of how ex
posure to xenobiotics at" sensitive early
stages in vertebrate development can lead
to enhanced mortality and reproductive im
pairment later in life through endocrine
disruption and developmental abnormali
ties (32). Abnormal development occurred
in herring and salmon after exposure to the
Exxon Valdez oil (14, 20).

Support for the inference that sublethal
effects of chronic exposure to toxics through
ingestion of oil led to population-level im
pacts on shorebirds comes from studies of the
black oystercatcher. In summer 1989, pairs of

black oystercatchers with foraging territories
on heavily oiled shores showed reduced inci
dence of breeding and smaller eggs than
those that bred elsewhere (33). Chick mortal
ity was enhanced in proportion to degree of
shoreline oiling in both 1989 and 1990. Sub
sequent study (34) revealed that black oyster
catchers indeed consumed oiled mussels and
that parents gathering prey on oiled shores in
1991 and 1992 fed chicks more to achieve
less growth than on unoiled shores, which
implies energetic or developmental costs and
reproductive impairment from ingestion of
toxics 3 years after the spill. Fledging late or
at small size has negative implications for
chick survivorship.

Cascades of indirect effects. Indirect ef
fects can be as important as direct trophic
interactions in structuring communities
(35). Cascading indirect effects are delayed
in operation because they are mediated
through changes in an intermediary. Per
haps the two generally most influential
types of indirect interactions are (i) trophic
cascades in which predators reduce abun
dance of their prey, which in turn releases
the prey's food species from control (36);
and (ii) provision of biogenic habitat by
organisms that serve as or create important
physical structure in the environment (37).
Current risk assessment models used for
projecting biological injury to marine com
munities ignore indirect effects, treating
species populations as independent of one
another (7, 8), even in rocky-shore systems,

where basic community ecology would in
dicate otherwise (38).

Indirect interactions (Fig. 2A) lengthened
the recovery process on rocky shorelines for a
decade or more (7). Dramatic initial loss of
coyer by the most important biogenic habitat
provider, the rockweed Fucus gardneri, trig
gered a cascade of indirect impacts. Freeing
of space on the rocks and the losses of im
portant grazing (limpets and periwinkles) and
predatory (whelks) gastropods combined to
promote initial blooms of ephemeral green
algae in 1989 and 1990 and an opportunistic
barnacle, Chthamalus daJli, in 1991. Absence
of structural algal canopy led to declines in
associated invertebrates and inhibited recov
ery of Fucus itself, whose recruits avoid des
iccation under the protective cover of the
adult plants. Those Fucus plants that subse
quently settled on tests of Chthamalus dalJi
became dislodged during storms because of
the structural instability of the attachment of
this opportunistic barnacle. After apparent
recovery of Fucus, previously oiled shores
exhibited another mass rockweed mortality in
1994, a cyclic instability probably caused by
simultaneous senility of a single-aged stand
(5, 39). The importance of indirect interac
tions in rocky shore communities is well
established (38), and the general sequence of
succession on rocky intertidal shores extend
ing over a decade after the Exxon Valdez oil
spill closely resembles the dynamics after the
Torrey Canyon oil spill in the UK (40). Ex
pectations of rapid recovery based on short
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Exxon Valdez Oil Spill and Settlement
Timeline of Events 1991·2004

The Exxon Valdez Oil Spill Trustee Council oversees restoration of injured ecosystems through the use of the $900 million civil settlement.
The Trustee Council adopted a Restoration Plan for the civil settlement funds in 1994 after an extensive public process.

More than 2,000 people participated in public meetings or sent written comments.
The uses of the civil settlement were adopted in response to that public comment.

Fine
$lS0MM

U.s.Govt.
$2MM

ALYESKA aVIL
SETILEMENT
2SNovl992

$31.7MM

State of
Alaska

$29.7MM

I REOPENER WIND
9/02-9/06

upto$l00MM

STATE/US AGREEMENT
-MOA-TRUSTEES

A010081
28 Aug 1991

State of
Alaska
$SOMM

Restitution
$l00MM

U.S.
Govt.

$SOMM

Vietimsof
Crime
Fund

$13MM

North American
Wetlands

Conservation
$12MM

GulfofAlaska icosystem
Monitoring (GEM)

$10a.3MM

JOINTTRUST FUND
Reimbursements .....--l $900MM

+ interest

ALASKA
- UNSPENT- - ATIORNEY

BALANCES GENERAL

o Synthesize injury, restoration and recovery
information for injured resources and services.

o Use an ecosystem approach to long-term
monitoring through the Gulfof Alaska Ecosystem
Monitoring (GEM) Program.

o Provide requested information to governments.

o Make recommendations to U.S. and Alaska
governments as to whetherTrustee Council should
continue to provide oversight for the GEM Program
and any remaining trust funds.

STATE/US TRUSTEES
-MOU-

EVOSTrustee
Council

1 Oct 1992

HabItat
PJ')1IlCtIon

FV92·FY04
$407.4MM

Exxon
(cleanup)
$39.9MM

Governments
(for litigation
and cleanup)

176.5MM

Researdl, manl1Drlng
and general
restoration
FY92·FY04
$173.oMM

Forgiven
$12SMM

Exxon Valdez 011 SplU
Trustee Coundl

www.evostc.state.ak.us
July 2005

Trustee Council Responsibilities
o Manage the use ofsettlement funds,

including earnings, as long as they exist.

o Provide for meaningfulpublic participation
and Public Advisory Committee (PAC) involvement.

o Track recovery ofinjured resources and
services, providing periodic updates to the public.

o Manage restoration programs
for research, monitoring, general restoration
and habitat protection.



Expeditions@Ocean-Explorers.com

www.Ocean-Explorers.com

Ocean Explorers
Vessels for Charter

Ocean Explorers provides vessels of opportunity

to support marine projects

Captain Henry Tomingas

907-783-1221 • Henry@Tomingas.com

• Ocean Explorers provides ships and experienced crews. We offer a variety ofpowerful platforms to conduct scientific and
educational and ocean related studies. We also have Marine Logistics and Planning Consulting available.

• Ocean Explorer has provided vessel support for major projects in the Arctic across to the McKenzie River Delta of
Canada, the Aleutains Islands ofAdak, Amchitka, Great Sitkin, Kiska, South East Alaska. Bristol Bay, Nome, Kodiak,
PWS, Cook Inlet We have an excellent 15 year performance histOIy ofproviding vessel at a reasonable cost and
providing comfortable, safe and successful marine operations.

• With a wide range ofoceanographic vessels and small sonar and coastal access crafts, we can custom fit your needs
• Past work has included work with sonars, CID, ADCP, bottom sampling up to 8ft. deep, fiber optic cable surveys, UXO

and environmental clean up, bottom profiling, mapping, intertidal and subtidal work, dive projects, marine mammal work, .
radio tracking, haIbor seal, sea1lion and sea otter project support and numerous other studies including sea birds, whales.

• Vessels are available on short notice for long term or short term projects.
• High safety standards are maintained in all phases ofan expedition. (HSE) Health, Safety and Plan available.
• Ocean Explorers provides safety orientations and training to all persons including~ Man Overboard, Emergency Drills, Fire

& Flooding Drills, Vessel Sanitation, Health & Hygiene guidelines
• Numerous small vessels, whalers, alllmimJm landings crafts, and inf1atab1es are also available.

RIV BERING EXPLORER
Document #272796

, Length 132.0'
. Beam 32.5'
Draft 6'
Call Letters WBF9411
Tonnage 197 gross tons
Deck Crane: 5 Ton
3 Ton crane
Travel crane:1 ton,15' reach
Bow Thruster (right & left)
5 -7 Knots
Steel hull: Ice Strengthened
Safety equip: USCG Spec
SOLAS 25P Raft
Keel cooler
7 State Rooms 30 Passengers
Survival Suits
Helicopter Fueling Station

, Helipad
Designated Research~l

NCALLISTO
, Document #537890
Length 110'
Beam 22'

. Draft 8'
, Steel Hull

Aluminum Superstructure
Bow & Aft Davits
Twin Detroit V16-149

: iesels @ 1000 Hp each
: 55 & 45 KW Gensets
: 13 Knot Cruise

6000 Gallon Fuel Capacity
Water Maker

. Swim Step
! Helipad

Survival Suits
Accommodates 21
2 cranes FWD & AFT
USCG COl to 2005

RIV SEAHORSE

Document #268442
89' x 20', 6.5' draft
Two 500 Lb Anchors

· Twin 1271 GM @ 400HP
2 Ton Crane

•Davit with crab block
• 10 Kt Cruise
· 6000 Gal. Fuel
, 2000 Gal. Water
, 4 Crew & 8 Clients

Survival Suits
16 Life Raft
Washer & Dryer
Automatic Engine Room

Fire Extinguishers
Helipad

MN ARCTIC WOLF
Document #687450
Multi-use Research
Landing Craft
Port OfRegistration: Prudhoe Bay
US Coast Guard CFR:
Title 46 OSV Subchapter I
Length 135', Beam 38'
Draft 3'
Hull: Steel
H2O Maker: 3100 US Gal. per day

; Open Archway: 20' Width
Deck Cargo Area: 4,150 Sq. Ft
Long Range Spotlights
Compressor
Machine Shop

, Sea Chest & Moon Pool
. Helipad

8 State Rooms, 24 Persons
Survival Suits

, USCG COl & Load Line

OCEAN EXPLORERS, INC.
P. O. Box 111321,

Anchorage, Alaska, 99511

VoiceIFax: 907-783-1221
Email:Expeditions@Ocean-Exploren.com
Web Site: bttp:J/www.Ocean-Exploren.com

Other Vessels are also available
please contact us for rates and

your specific requirements



Member 2004

Torie Baker, Cordova

John Devens, Valdez

Gary Fandrei, Soldotna
Dr. John Gester, Anchorage

Brett Huber, Anchorage
Charlie Hughey, Valdez

Robert 1. Kopchak, Cordova
Patrick Lavin, Anchorage
Charles Meacham, Juneau
Brenda Norcross, Fairbanks
Pat Norman, Port Graham
Capt. Edward Page, Juneau

Martin Robards, Anchorage
Gerry Sanger, Whittier
Stan Senner, Anchorage
Scott Smiley, Kodiak
Stacy Studebaker, Kodiak

Mike Vigil, Chenega Bay
Kate Williams, Cordova
Ed Zeine, Cordova

Stakeholder Group

commercial fishing
public at large
regional monitoring
Native landowner
aquaculture and mariculture
public at large, science/technical
recreational users
sport hunting and fishing
subsistence
regional monitoring
public at large, commercial fishing
conservation and environmental
science/technical, sport hunting and fishing
science/technical
Native landowner, tribal government
marine transportation
public at large
commercial tourism
conservation and environmental
commercial tourism
conservation and environmental
public at large
recreation users
subsistence
science/technical
tribal government
science/technical
local government

Member 2005

Torie Baker, Cordova
Jason Brune, Anchorage

Larry Evanoff, Chenega Bay
Gary Fandrei, Soldotna
Dr. John Gerster, Anchorage
Randy Hagenstein, Anchorage

Lisa Ka'aihue, Anchorage
Robert J. Kopchak, Cordova
Patrick Lavin, Anchorage
Charles Meacham, Juneau
Brenda Norcross, Fairbanks
Pat Norman, Port Graham
Capt. Edward Page, Juneau
Bob Patterson, Anchorage
Ron Peck, Anchorage
Martin Robards, Fairbanks

Stacy Studebaker, Kodiak
Andrew Teuber, Jr., Kodiak
Mead Treadwell, Anchorage

Ed Zeine, Cordova



Joint Meeting
EVOS Scientific and Technical Advisory Committee (STAC)

NPRB Science Panel
Alaska Ocean Observing System (AOOS)

Thursday, January 15, 2004
Hotel Captain Cook, Foredeck

9 am -noon

Purpose: To briefboth NPRB and EVOS science panels on status ofIntegrated Ocean
Observing System (IOOS) and Alaska Ocean Observing System (AOOS) efforts. To seek
input from these two bodies as AOOS begins to develop an implementation plan for an
integrated ocean observing system for Alaska. To discuss how these three organizations
can work collaboratively toward developing a long-term monitoring program for Alaska
marine ecosystems.

9:00 am

9:15 am

9:30 am

9:45 am

10:00 am

Introductions
Opening remarks
Purpose ofmeeting

NPRB Overview and Status

GEM Overview and Status

IOOS Overview and Status

Surface Current Monitoring

Molly McCammon, AOOS

Clarence Pautzke, NPRB

Phil Mundy, EVOS/GEM

Molly McCammon, AOOS

Dave Musgrave, UAF

10:15 am Priorities for AOOS Two Crow and Molly McCammon
National backbone observations
Regional observations - Arctic, Bering Sea, Gulf ofAlaska

Discussion

11:00 am

11:15am

11:30 am

Data standards and integration

Pilot efforts

Follow-up discussion

Allen Macklin and Bern Megrey

Carl Schoch and Two Crow

Molly McCammon



p.o. Box 705

Cordova, AK 99574

(907) 424-5800 Fax: (907) 424-5820

PRINCE WILLIAM SOUND
OIL SPILL RECOVERY INSTITUTE

Our M;IS;Dn
The purpose ofthe Prince William Sound Oil Spill Recovery Institute (OSRI) is to:

.) Support Research

.:. Support Educational Projects
<. Support Demonstration Projects

All ofwhich are designed to deal with oil spills in Arctic and sub-Arctic marine environments.
Reference: Oil Pollution Act of 1990, Public Law 101-380, Title V, Sec. 5001

Our GtJals
Understand ,_
Attain four-dimensionall interdisciplinary understanding ofPWS to enable detection and prediction
ofspill-related impacts and subsequent recovery. I Time met 3 dimeasioaallplCO (x,y,z,t coordiDates)

• Design NowcastlForecast observation and modeling system, demonstrate its utility, and seek
long-term operational funding

• Conduct environmental research
• Profile potential impacts on economy, life-style and well-being ofcommunities and resource

users in the PWS
Bgpond
Enhance the ability ofoil spill responders to mitigate impacts ofspills in Arctic and sub-Arctic
marine environments
• Fill knowledge gaps OIl behavior ofspilled oil
• Fill knowledge gaps on use and effectiveness ofspecific mitigation techniques
• Identify and evaluate new prevention and response technologies
Inform
Disseminate information and educate the public on the issues ofoil spill prevention, response and
impacts
• Publish scientific and technical results in open literatwe
• Briefoil spill responders on OSRI products and assist to include them in operational activities
• Facilitate the exchange ofinformation and ideas
• Provide graduate and undergraduate fellowships and internships
PCll't'nCr
Partner with other organizations to take advantage ofpooled funding, fucilities, knowledge and
experience
• Collaborate with other partners in achieving a long-tenn coastal and ocean observing system for

Alaska
• Coordinate with the efforts ofother related programs, such as GEM and NPRB

Our Stll'"
Nancy Bird, Executive Director - bird@pwssc.gen.ak.us - (907) 424-5800 x 225
G. Carl Schoch, Ph.D., Science Director - cschoch@pwssc.gen.ak.us - (907) 424-5800 x 234

e-mail: .frontdes@pwssc.gen.ak.us WWW page: http://WWW.Dw55c.aen.ak.us



.." rr 'if lite r

Planning Dt1t:uInents and AIIIIUflI Dr Othr~ fDr I'rDptJsal Cycl.
+ OSRI Science Plan - January 2005 draft posted at web site (Board approval anticipated in

February 2005).
•:. Graduate Research fellOwship program - Three graduate research fellowships for award 2005.

Fellowships may be funded for up to two years for masters or three years for doctoral level
research. The award amount for 2005 Is $25,000 per year that may be used for tuition and
research related expenses. Details and application process Is posted at the web site.

•:. COld glm. Spill Research ReQuest for proposals - In partnership with the COastal Response
Research center (CRRC) and the Cooperative Institute for Coastal and Estuarine
Environmental Tedlnology (C1CEET), OSRllssued a RFP In August 2004 Inviting proposals
focused on cold dlmate spill research. Review of those proposals Is currently underway and
award of one or multiple projects Is expected In March 2005; the awards may total up to
$600,000. Plans are to continue the cooperative RFP process In future years; watch for release
of the 2005 RFP In late summer.

•:. EY 2005 Work Plan Is posted at the web site with descriptions of funded programs.

Our BtJard
Federal Rmresentatiyes
QfS!i. John Calder, Ph.D.• Direotar, Arctic R.-cb
Oft'ioe, OoeaDic A ASmoIpheric R.oseadlINOAA, Silver 8priDg.
MaryWId
Douglas Mutter, Dcpertmeat oflDlcrior, Aacborage, AWka

Capt. Jack Dmn. u.s. Coat 0Uard, 1""DiJlrict, Juaeau,
AIub .

State ReJ.m;pgWMs
LeIIie Peanon, PnweatiClll A Emerpacy ReIpoaIe PropD,
AlubDept. ofF.aviromDaJtaJ CClIlIemItion, Ancborap. AWka

Canl Fries, NItunl ReIourooa MalIa.... AIub Dept. of
NItunl Reaourcea. Ancborage, AIub

Matk 1l'bIk, HIImt mel ReItoratiOll DivisiClll, AIub Dept. of
Yuh A Game, ADchorap. AIub
AJaN Native ReoRSentatiyes
GaB EVIIIOff. a.epBay. AIaaka
Glenn UJioka, Cardova, AIuka

Fishing Industty Representatives
Virginia Adams, Kodiak, AIuka
R.J. Kopchak, ConIow, AIaaka
Oil & Gas IndusCIy Representatives
Miehael T. BrolllOll, (alternate forEd 7'1romPIOlf). Crisis
MaDagement CoordiDII«. DP ExpiontiClll (AIub)IDc..
Anchorage, AIuka
Doug Lentseb. Gcocnl Manager, Cook ID1ct Spill Prcvonlion
A Respoosc, Inc.• NikWci, AIub
At~LargeRepresentathes
Marilyn Leland, Deputy Director. Prince WiDiam SOUDd
hgiOllll1 CitizcDs' AdviIory Council, Auchorap, AWka
Susan Saupe, Director ofScicnce and R.eIeIrcb, Cook Inlet
hgiOllll1 CitizoDs' AdviIory CouDcil, Keoai. AIub
Non~votingRQpreeentatiyes
John Goering, Pb.D., Professor EmcrlIua, Iutituto of
Marine Science, Univ. ofAJaIIka FairbIDb, AIIIlb
Walter B. Parker, Prince Willilm SOUDd Scieoce Ceater
Board ofDirecton, Aacborage. AIIIlb

Our Hi6ttJrY
The Prince William Sound (PWS) Oil Spill Recovery Institute (OSRI) was authorized in 1990.by tbe UDited States
Congress to "Identth and develop the best available f4chn;ques for preventing and responding to 0;1 spills in the
Arctic andsub-Arctic!' (Title V. section 5001, Oil Pollution Act of 1990); and, also to "assess andunderstand the
long range effects ofArctic or sub~Arctlc 011 spill Impacts on the natural resources ofPrince William Sound .. and
the environment, the economy and the lifestyle andwell-being ofthe people who are dependent on them." OPA90
ideotifies the PWS Science and Technology I1Istitute (commonly known as the PWS Science Center) in Cordova.
Alaska, as adminis1Jator and home for OSRI. Since 1997, wben amendments instituted a fuDding ~arrism for
OSRI, the program has received annual interest eamiDgs from a $22.5 million tJUst held by the U~S. Treasury.

OSRI solicited its first proposals for gmntprojects in late 1997. Since 1998, OSRI has awarded an annual average of
one million dollars supporting a wide range ofptqects in the AIctic and sub-Arctic with aprimary focus in Prince
William Sound. Between 1998 and 2003, OSRI supported development ofa Nowcast Forecast system for PWS.
Building on the science foundation from both thatpogram and the previous Sound Ecosystem Assessment (funded
by the Exxon Valdez Oil Spin Tmstee Council in die mid 1990's), today OSRI is partnering with the PWSSC and
many others (UAF, NRCS, NOAA, AOOS) to develop an expanded PWS 0bseJving System, part of the national
initiative for an integrated ocean observing system. The evolution ofthe OSRI Nowcast Forecast system into
PWSOS will allow better utilization ofinftastructore contributed by a host ofpartner organizations. The role of
OSRI in the PWSOS, to fulfill the mandate ofUJJdtrsaanding the effects ofoil spills on AIctic and sub-AIctic
environmalts. will be to maintain the ClOI'e <iOl11pODC11fS ofthe PWSOS (e.g. met stations, ecological obsetvations,
circuJation models) until other funding~ are found oruntil 2010, whichever comes first.

\WAV.pws-osri.org cr \WAV.pwssc.gen.ak.us



Prince William Sound Science Center
PO Box 705 • Cordova, AK 99574 - (907)424-5800 Fax 424-5820

pw§SC@pw§sc.gen.ak.us On the web: www.pwssc.org

Principal Investigators and Project List 8S of Oct. 2004

IRichard Thome, Ph.D., Senior SCientist & Director, Acoustics Research Program
• Herring and Pollock Monitoring, supported by Oil Spill Recovery Institute

• Zooplankton Monitoring, supported by Oil Spill Recovery Institute

• Effects of prey availability and predation risk on the foraging ecology and demography of harbor seals in
Prince William Sound: development and test of a dynamic state variable model, supported by the North Pacific

Research Board (in cooperation with ADF&G, Douglas)
• Steller sea lion winter food limitation research project: The role of Pacific herring as critical winter forage

for Stelter sea lions, supported by NOAA (Congressional appropriation)

• Impacts of Seafood Waste Discharge in Orca Inlet, supported by the Exxon Valdez Oil Spill Trustee Council

Contact: thome@pwssc.gen.ak.us phone ext. 226

• Shorebird Conservation at the Copper River Delta, supported by the National Fish & Wildlife Foundation, Chase

Wildlife Foundation and U.S. Fish &Wildlife Service

• Ecology of Copper River Delta Flats, supported by Oil Spill Recovery Institute, the Exxon Valdez Oil Spill Trustee Council

and NOAA (Congressional appropriation)

• Estuaries as Essential Fish Habitat for Coho and Sockeye Salmon supported by the North Pacific Research Board

• Impacts of seafood Waste Discharge In Orca Inlet, supported by the Exxon Valdez Oil Spill Trustee Council

• Contaminant pathways on the Copper River Delta, supported by the Prince William Sound Regional Citizens' Advisory

Council Contact: mbishoD@pwssc.gen.ak.us phone ext. 228

I~8 C.·KI.lne.Jr., 'Ph.D.,. ~liIaJ(;eQOI;i$tand D.iv~ Officer
• GLOBEC - A long-term observation program using stable Isotope abundance for detecting coastal Gulf of

Alaska zooplankton source fluctuations in fishes, supported by the National Science Foundation

• Salmon derived nutrients, supported by the EVOS Trustee Council

• Stable isotope analysis of halibut, supported by the Intemational Pacific Halibut Commission

Contact: tkline@pw§sc.gen.ak.us phone ext. 233

11".n"Y,M.$.tMarih~T~hnil)jatif<)~l1m~Pl1er CI.Yci~ael~ ..t9etPh.Q.,~~aniraPher
• Observational Oceanography in Prince WIlliam Sound, supported by the Oil Spill Recovery Institute

Contacts: shenon@pwssc.gen.ak.ys phone ext. 241 belanger@owssc.gen.ak.us phone ext. 235

INancy Bird, President G. C'rlSchOCh,Ph.D., Ocean<i>9t'8PherJM.~nei~eql~i$t
• Enhancements to the Prince William Sound Ocean Observing System: Improving real-time data streams

and model output. supported by NOAA (Congressional appropriation)

Contacts: blr<!@pwssc.gen.ak.usphone ext. 225 cschoch@pwssc.gen.ak.us phone ext. 234

• 2004 Prince William Sound Lagrangian Field Experiment, supported by the Oil Spill Recovery Institute and

NOAA (Congressional appropriation) Contact: CQx@pwssc.gen.ak.us phone ext. 236

Kate Alexander kate@pw§sc.gen.ak.us phone ext. 231

From the Forest to the Sea summer camp, Discovery Room. high school, and Outreach Discovery programs
Allen Marquette allen@owssc.gen.ak.us phone ext. 237

Discovery Room, Community Education, high school and Outreach Discovery programs
These programs are supported by Oil Spill Recovery Institute, ConocoPhillips, Coastal Impact Assistance Program & small grants.

IADMINISTRATORS
Nancy Bird, President, PWS Science Center & Director, Oil Spill Recovery Institute
Penelope Oswalt. Director of Finance
G. Cart Schoch, Ph.D., Science Director, Oil Spill Recovery Institute

bird@pw§sc.gen.ak.us ext. 225
oenya5@pwssc.gen.ak.us ext. 224
cschoch@owssc.gen.ak.us ext. 234



Satellite image of
Prince William Sound.
tile Copper River and

the Gulf of Alaska,
courtesy NASA
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"Mission i '

Co~tribute to the.iC)mp~ehenSi~e
description, sustar~'d monitoring and
ec!)Jogical understanding of P.rinc~'\ji

,. ,. I" ,.

William Sound, the Copper 'River and
Gulf of,l,Alaska; "~' .:.... '

." P~o~ote lon~vte'riri:1elf:regulatin9
biodiversity, productivity and
sus'tail'!Oble use' ofrenewable·,. '
resources; ~.

• Educate and inform'the youth arl~
ge~ral public:abot..t the ,critiCal'"';
interdependence o.f.the ,biology and
regionaJ,economies;,of Alaska.

Pril1ce William S01lnd ScielltY1 Cmter

Mail: P.O. Box 705
Physical address: 300 Breakwater Ave.
Cordova, AK 99574

PRINCE WILLIAM SOUND
SCIENCE CENTER
C§I~~--c~m:-!~

~
i~

~~_' ' '__'_"_'~' ,__._m__._. .. '~_~..~, __.~ .__..._~ ..~_... .
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Examples of some OSRI-funded projects:
Prince William Sound Ocean Observing System

011 spill contingency and response model (OSCAR)

Post doctoral fellowships in wildlife research,
oceanographic modeling and anthropology of
climate change

International Oil and Ice Workshop and follow-up
Oil and Ice Workshop and publications

Local science curriculum and scholarship support

1989 beach clean
up from 'he £v:on
Valdez oil spill

Critical habitat andfood
resources needed by
migratillg shorebirds like tlte Westen! sal/dpiper arc 'he
focus ofa three-year study by PWSSC researchers ill
collaboration with tlte U.S. Fish al/d Wildlife Service.

Since the 1989 Exxon Valdez oil spill, many im
provements to the oil spill prevention and response
system have occurred. The PWS Science Center is
the administrator for a federally-funded research
and education grant program focused on oil spills in
the Arctic and sub-Arctic marine environments. The
Oil Spill Recovery Institute (OSRI) is housed at the
Science Center and awards approximately $1 million
each year for research and education projects.
OSRI's programs are directed by a 16-member Advi
sory Board composed of federal and state represen
tatives, industry and public representatives.

For further details on
OSRI programs, visit
www.pws-osri.orgor
pwssc.org

Learning from Mistakes

Deployment
preparatiolls for a
series ofacoustic
Doppler currelll
profiler moorings
ill Hillchinbrook
Entrance alld
Molltague Strait,
PWS.

For more thallll decllde.
PWSSC staffhave conducted
III/mllli hydrollcollstic swveys
of Pacific herrillg and
Pollock. as well as their
zooplallktonfood sources.

Illvestigations of
the criticalwilller

food resources for
Srel/er sea Iiolls are
cllrrelllly lllldenvoy.

Sampling of research project photos

~i'i; PWS Scienc.e Center Staff
~~ " Board of Directors Nancy Bird. Pr;;;;;;i& C.E.O,

'~:,- Penelope Oswalt, Finance Direclor
,: Executive Committee: Richard Thorne. Ph.D., Seniot
:" Chair, Edward H. Backus Scientis' Fisheries &Acoustics

.;;'" lst Vice Chair, Meera Kohler Claude' Belll1ger. Ph.D.• Principal

, ,.. 2nd Vice Chair, Jerry Gallagher Investigator, OCeanography
'i,'~\ Treasurer, Gale Vick Shelton Gay, M.S. Marine TllCiJnician/
.. Secretary, Molly McCammon OCoanographer

E.

'1', fi Member at large. David Reggiani Thomas Kline, Ph.D.• Aquatic

" Ecologist
.':.. Board Members: Mary Anne Bishop, Ph,D.. Ecologisti" John Allen G. Cart Schoch, Ph.D.• Research
~': Nancy Bird. ex-officio Associate
f~ John Goering. Ph.D. Signe Fritsch. Biological Technician

F
:i!f.io E. Eric Knudsen, Ph.D. &Librarian

'.'.!;;~" Cha~es P. Meacham Brad Reynolds, Fisheries Biologist
.. ". Steven R. Smith James Thorne, Networic Administrator

&
;,. Mead Treadwell &Acoustics TecIlnlcian
. Tom Weingartner. Ph.D. Shelley Grant. Bookke.per
,,\:1' Edward Zeine Nancy DiNapoli. Admin. Assistant .

I,.. Kate Alexander, Education SpecIalISt
.: Board members emeritus Allen Marquene, Education Specialist

, Ole Mathisen. Ph.D. Lindsay Bun'rs, Education Staff

..
,,?:, Calvin Lensink, Ph.D. Elizabeth Senear, Lab tech. &Admin.

. '. " Nolan Watson Assistant
,, Walter B. Parkeri''-- L... ........

Current programs include oceanographic
observations, fish
and plankton
population
assessments, food
web analysis using
stable isotopes,
Steller sea lion
observations and,
on the Copper
River Delta,
investigations of
the intertidal,
shorebird and fish
ecology.

The Science Center is also working with
stakeholders in the region to build a
regional ocean observing system. Part of
an evolving national program, this
system currently includes real-time
meteorological data, ocean observations
and ocean and atmospheric models.
Future plans include incorporation of
biological data into this system with
broad data distribution to the public
through the Internet.

The Prince William Sound Science Center
was founded in 1989 to facilitate and
conduct research that will increase our
understanding of the ecosystems in both
Prince William Sound and the Copper
River Delta. The Center is committed to
implementing ecosystem-based research
programs emphasizing the long-term
health and sustainability of resources
upon which local residents depend.

Improving our
abilities to
predict changes
in the ecosystem

Dr. Thomas Kline and
Cordova. high school
studellls e.mlllille plank
tall collected ill a sample
takell fro/ll the Science
Cellfer's deck.
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To pay with a credit card, contact
Shelley at (907)424-5800 ext, 223

*Denotes NEW programsl Check out the web~ite or contact Kate ot the Science
Center far more information,

Registration Form .
Preferred Camp Session Second Choice? _

Camper's name:, Age:, Sex:

Parent/guardian's name: _

.Address:, _

Home Phone:, Work Phone:, _

E-mail address:, _

Amount enclosed:, _



What does camp include?
o Overnights at our base camp near mile 25 on the
Copper River Delta, and all daily adventures.

. All meals and snacks while camp is in session.

. Transportation during camp.
o Airport/ferry pick-up and drop-off.

Registration forms can also be
printed from our website at:
http://www.pwssc.gen.ak.us/
pwsscleduclcampIcamp.htm

Camp Fee details:
A $100 deposit ($50 for mini camp) is required to
reserve your spot at camp. The balance is due before
your session of camp begins. Scholarships are available
through the Carol Treadwell Scholarship Fund. In
2005, one full scholarship and 7 partial scholarships of
up to $100 will be awarded. See our website or
contact Kate for more details. Applications for
scholarships are due May 14,2005.

How do I sign up?
Contact Kate at the PWS Science Center to check for
openings and reserve your space.
Then complete the registration
form on reverse side and detach
and mail with your deposit to:
Kate Alexander, PWSSC
PO Box 705
Cordova, AK 99574

Questions? Contact Kate at the PWSSC:
Phone:(907)424-5800 ext. 231
Email:kate@pwssc.gen.ak.us

Accommodations
Campers stay at our semi-permanent base
camp located near mile 25 on the Copper
River Highway. There are two weather
ports with wooden floors and cots for
sleeping, a cook tent, and a yurt for
eating and -indoorH activities. Space is
limited to 12* campers so sign up soon!

*Day camp program is open to 24 participants

We are dedicated to teaching youth
about the intricate world around them
through ecological principles, while
sharing respect for the land and using
resources wisely.

Camp Staff
Camp instructors include educators and
scientists from the US Forest Service
and the PWS Science Center. With a
ratio of 4:1, each camper is sure to get
highly personalized, caring instruction.
All staff members are co"~ graduates with training in
(at a minimum) CPR, First-aid, gun safety training, and
education and interpretation techniques.)

From" the Forest
to the Sea
Environmental Science
Camp is an opportunity
for campers to experi
ence the natural
wonders that surround
them in an exciting and
educational way. During
your stay at camp, we'll

hike through the rainforest, observe
glaciers up close, canoe through the
wetlands, and kayak through the tide pools
and ocean. From the forest to the sea... it's
all connected.

At camp you'll meet kids from all over
Alaska and the lower 48. In addition to our
daily adventures, evenings are filled with
campfires, s'mores, survival skills,
orienteering, games and stories.
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The Growing Network
of Regional Science
Centers in Alaska
bv lead Trcad\\c11

If you travel the coast of the Lower '48 you'll
find marine research institutions based from
Maine to the Gulf of Mexico and from southern
California to the northern coa t of Washington.
The names Woods Hole, Scripps, Duke Marine
Lab, and Monterey Bay Aquarium Research
Institute come to mind, to name just a few of
these renowned in titutions. Alaska has more
coastline than the rest of the nation· combined,
yet not long ago much of the knowledge of
Alaska's coastal resources was based on the
reports of "expedition scientists" -visitors who sel
dom lived where they studied.

Only in the last two decades has this lack of con
sistent research on Alaska's coastline changed.
The state can now boast a growing network of
regional science centers. This "string of pearls"
was stimulated in part by the Exxon Valdez disas
ter, in part by the development and modernization
of Ala ka's offshore fisheries, and in part by the
guiding hand of community activists and a sup
portive Congressional delegation.

These new science centers have fostered
results: stronger understanding of regional
ecosystems; better management of specific fish
stocks; permanent monitoring of resources; and
greater predictive capacity. Perhaps even more
important than these advances is the greater
interaction between those who use our common
resources and those who study them. Traditional
ecological knowledge pro ided by resource users
can be valuable to the scientific process, and is
incorporated more often as interaction improves.

Now, travelers in Alaska can find permanent
research centers along the many miles of coast
line, including Juneau's Auke Bay Lab, Cordova's
Prince William Sound Science Center, Seward's
Institute of Marine Science and the Alaska Sea
Life Center, Homer's Center for Alaskan Coastal

Studies, the Kachemak Bay Research Reserve,
Kodiak's Fisheries Technology Center, and
Barrow's rejuvenation of the ancient aval
Research Lab, now known as the Barrow Arctic
Science Consortium (BASC). Plans are in the
works for permanent coastal science facilities in
several other communities, including Little
Diomede Island in the Bering Sea.

Because of these facilities, scientific talent has
moved to rural Alaska communities. Most centers
have strong educational programs that open the
doors for young Alaskans to better understand
Alaska's natural resources, and to the possibilities
of careers in science. Many oung Alaskans will
take part in a new monitoring network called the
Alaska Ocean Ob erving System (AOOS), former
ly the Coastal Alaska Observing System. The
AOOS will provide aluable meteorological,
oceanographic, and biological information often
in real time.

Both government and private bodies recognize
the importance of investing in Alaska. The
National Science Foundation ( SF) estimates
more than $250 million is spent on scientific
research and development annually. ew funding
mechanisms help drive this investment, including
the $160 million North Pacific Research Board
endowment, the $120 million Ex)(on Valdez
endowed Gulf Ecosystem Monitoring (GE 1)
monies, and the $22.5 million Prince William
Sound Oil Spill Recovery Institute (OSRI), part of
Cordova s Science Center. l1ajor investments,
notably in Seward, Juneau Kodiak, and Barrow,
will provide a sound financial platform for some
time. Congress provided for a ne\ icebreaking
research vessel, the Coast Guard's Healy, to sup
port research at both Poles. The University of
Alaska plans to invest in a replacement for its off
shore research vessel, the Alpha Helix.

Science may be a key industry in Alaska, but it
also helps maintain the state's other major indus
tries. For example, in recent years Steller sea lion
populations have dropped dramatically. The cause
of this drop is currently unknown, but the situation
could threaten the state's $1 billion plus groundfish
harvest. Several research approaches taken by dif
ferent scientists could provide the answers - both
for the sea lions and for the fishery. Oil spill

\
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prevention and response research helps keep anoth
er major economic driver, petroleum, operating
safely. Climate research helps communities predict
changes that wiII affect all, from new coastline ero
sion to changes in the ocean's currents which could
affect fisheries. 11le Alaska State Legislature, recog
nizing the value of this research, called in 2001 for
a more robust Alaska ocean monitoring system.

Our improved and expanded scientific research,
continuing analysis to develop predictive capacity,
and better ties to resource management agencies,
all backed by committed, long-term funding can
help guarantee that Alaskans will have biodiversity
and abundance on their coastlines for generations
to come.
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Prince William
Sound Science
Center, the
Formative Years
b) RJ Kopchal

Prior to 1989, conversations in Prince William
Sound between fishermen, resource managers,
re earchers, community members and the
University of Alaska Marine Advisory Program
often referred to frustration over the lack of local
capacity to house and retain research. Teams of
scientists often descended on the area to poke,

peek, and ponder, but typically left with
out sharing what they had learned.

Starting in late 19 7, Rick
Steiner, marine advisory agent

at the Cordova Alaska Sea
Grant office, sponsored an

"almost every Wednesday"
bag lunch as a forum to
brainstorm strategies for
starting a research center.
James Brady of the
Department of Fish and
Game, Riki Ott, fisher
man and marine toxicol
ogist, Ken Hill, fisher
man and veterinarian,

Chuck Monnett and Lisa
Rottennan, sea otter

research biologi Is. Kate
Wynne, marine mammal

biologi t, Bmce SUZllllloto
of Prince William

Sound Aquaculture
Corporation, City
Manager Don
Moore, fisherman
and city council
member RJ Kopchak,

and others met over
the next year. During

the same time, the U.S.
Forest Service contemplat-

ed starting a "Copper River
Delta Institute" to focus research on the river
delta system. Steiner and Kopchak drafted a busi
ness plan for a research support station based on
these early talks.

The geographical area of interest was "the
drainages of Prince William Sound and the

Copper River, and the a ociated waters between
Cape Suckling and Cape Cleare." This included
well over 2,700 miles of coastline, a million acres
of wetlands, and a thousand mile of river, adding
up to almost 30 million acres of land and water.
This area was interdependent, surrounded by the
tallest coastal mountain range in the world,
including two giant bowls of biodiversity that con
verged at the fishing village of Cordova.

The Prince William Sound Science Center
(PWSSC) was originally envisioned as a member
ship instihlte, modeled after the Organization for
Tropical Studies, with various universities paying
for the use of facilities and support services. This
would allow the local center to capture data gen
erated by ongoing and proposed research, and to
provide access to and interpretation of that infor
mation to regional resource users.

Establishment of the center was accelerated in
late March of 19 9 when the oil tanker Exxon
Valdez went aground. Paperwork for the institute
\ as in "rough draft" fonn. Within days, the arti
cles of incorporation were filed and an aban
doned icehouse secured to accommodate the
institute. Over the next few months the City of
Cordova loaned the fledgling re earch facility
$100,000 for start up costs. Chuck Monnett,
Ph.D. joined Kopchak, SUZUlllotO, Ott, and
Moore on the board of founding directors. At the
same time Kopchak, working with the City of
Cordova, established the Oil pill Respon e
Office to coordinate community efforts. The city
then hired Mead Treadwell to head up the local
oil spill response action. Treadwell would playa
major role both in developing the city's spill
response strategies and in creating the Oil Spill
Recovery Institute (OSRI).

By May of 1989, Penn Oswalt and biologist
Mimi Oliver were on staff at the new science
center, soon followed by ancy Bird.
Fundraising, building renovation, and support
for science planning filled their days and nights.
Kopchak became the paid president for several
months after a grant was received from
Conservation International. Governor Steve
Cowper offered state support through a $250,000
building renovation grant; years later he also
served briefly on the OSRI Advisory Board.
Spencer Beebe of Ecotrust, an early PWSSC men
tor, joined the Science Center board and provided
introductions to private foundations and encour
agement that resulted in several early grant
awards. Treadwell, Rottennan, and Steiner, along
with Pete Mickelson, PhD. ornithologist, joined
the board ofPWSSC later in the summer of 1989.

By July of 1989, John P. Harville, Ph.D. had
joined the effort as mentor and Founding



Director. Dr. Harville had recently retired as
Executive Director of the Pacific States Marine
Fisheries Commission, and had been founding
director of both the Moss Landing Marine
Laboratories on Monterey Bay, and the National
Coastal Resources Research and Development
Institute at Newport, Oregon. While Harville
worked on institutional relationships and sci
ence plans, other board members worked on
ways to raise funds to keep the fledgling center
growing and effective. Treadwell believed that
long term institutional funding was possible
through federal legislation. He drafted language
for the Oil Spill Recovery Institute, which
Senator Ted Stevens included in the Oil
Pollution Act of 1990.

It was challenging to obtain research grants in
the early years, and equally difficult to establish
scientific credibility without the research grants.
In 1990, Monnett and Rotterman moved their
U.S. Fish and Wildlife Service research grant for
surveys of sea otters to the Science Center. That
work, combined with several private foundation
awards supporting research planning workshops
comprised the Center's initial programs.

In March of 1990, Harville served as moderator
for a regional research planning conference. Over
115 invited participants representing researchers,
resource managers, commercial fishing interests,
and agencies identified and prioritized research
topics. The highest priority was given to monitor
ing, modeling and mitigating the long-term
impacts of the Exxon Valdez oil spill. A regional
science planning team evolved. Known as
"Prince William Sound Fisheries Ecosystem
Research Planning Group" (PWSFERPG), the
team developed an approach that would evolve
into the "SEA" program, the Sound Ecosystem
Assessment. Commercial fishing interests were
finally well-represented within this planning team
of researchers, educators and officials. PWSSC
was in the center of these regional efforts, and has
remained an active leader since.

In October of 1990, Gary Thomas, Ph.D. was
named Science Center President. July of 1991 saw
the publication of Prince William Sound, Copper
River, and North Gulf of Alaska Ecosystem.
Conceived by Spencer Beebe of ECOITust, and
sponsored by PWSSC, Conservation
International, and the U.S. Forest Service Copper
River Delta Institute, this study and series of pho
tos and maps initiated the effort to look at the
entire region as an interconnected system. The
document was the first step in laying out a data
rich, spatially explicit landscape approach to
understanding the complexities of the region.

The Board and staff of the Science Center con-

tinued to work
towards an ecosys
tem approach" to
research, but funding
and support merely
trickled in. Finally,
after two years of pink
salmon and herring fishery
failures in Prince William
Sound, fishermen and
women lined up their
boats to block the
entrance to the Port
Valdez oil termi
nal,' expressing
their frustration
at the lack of
effort and funds
expended to
research the oil
spill's continued
affect on the
region. Soon after,
the Exxon Valdez
Oil Spill (EVOS)
Trustee Council
backed research that
would consider the
impact of the spill using
an ecosystem approach.
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Nancy Bird,
President, Prince William
Sound Science Center, 2003 
present

by 1eera Kohler

Nancy Bird was appointed President of the
Prince William Sound Science Center in
June of 2003, after serving as Chief Executive
Officer and Acting President from the time 'of
Dr. Gary Thomas' departure in October
2002. One of the first staff members at the
Center, ancy initially served as Public
Affairs and Administrative Coordinator from
1989 to 1994 and then as Vice President from
1994 to 2002. She concurrently serves as the
Oil Spill Recovery Institute's Director.

ancy Bird's history in Cordova is long and
varied, but with a common thread of exten
sive community involvement and participa
tion in Cordova's high priority issues. Nancy
arrived in Cordova in 1976 after receiving her
Bachelor of Arts degree in History from
Carleton College in Minnesota. She worked
first for Eyak Youth Services Center and later
for the Cordova School District, Cordova

District Fishermen United and the
Cordova Museum. For eight years she

taught courses in the histories of
Alaska, Prince William Sound,

Modern India, the Middle East,
and the Alaska Legislature at
Prince William Sound
Community College. She
was Editor of the Cordova
Times twice during the
1980's and was published in
the Alaska Fisherman's
Journal, Alaska Magazine,
Fairbanks Daily ews-Miner,

and the Valdez Vanguard.
Always active in various com

munity organizations, she served
for many years on the Cordova

Historical Society's Board of
Directors. She is currently serving in her

tl1ird term on ilie Cordova City Council,
and was Vice-Mayor for ilie City ofCordova in
2002 and 2003.

Nancy Bird's continued dedication to ilie
Prince William Sound Science Center is
apparent in her vision for its future. She sees
a community-based research and education
center willi strong scientific credibility that

promotes cost-effective, leading-edge meas
urement and modeling technologies. Her
skill in promoting multi-disciplinary teams of
researchers that work in partnership with
other institutions is evident in new projects
developing with the Gulf Ecosystem
Monitoring program, the North Pacific
Research Board, and the University of Alaska,
Fairbanks. Nancy's ability to recruit and
retain skilled researchers is the foundation for
the Center's future successes.

It is impossible to measure the value of
Nancy's involvement in the Center since its
inception in 1989. In addition to continuity,
she brings clarity and focus to the Center's
future. She will not only seek out and listen to
concerns and opinion; from local residents,
she believes tl1ey are essential to tl1e objective
application of scientific knowledge tl1at will
protect ecosystem integrity while providing
for sustained use of ecosystem resources.

\ I.era kohler I, the PreSIdent <Ind (;1 0 of the
.\ll1ska \ illage 1:ledric Coopemtn'c, \nc/wrage
Kohler ha~ been the ClulIT of the P\\ ' C Board oj
DirectnT\ il1ce 20()Z \ fonner CordonJ ,; COLl11cil
member, Kohler re Ided ill Cordova in the 19-0
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A Short History of
Gary Thomas, Ph.D.
b,· \\ altel Parker

Dr. Gary Thomas served as Prince William
Sound Science Center President from 1990-2002.
In addition to leading the Science Center, Thomas
also directed the Oil Spill Recovery Institute
(OSRI) from its formation in 1992-200_.

Thomas came to Cordova from Seattle where
he was on the faculty at the University of
Washington's renowned chool of Fiisheries
and the Fisheries Rc earch Institute.
Throughout his tenure at the Science Center,
Thoma strongly promoted the coordination of
marine ecosystem assessments and fisheries
management. In his early years at the Center, he
helped organize the ound Ecosystem
Assessment (SEA) research program and, after
support for that program declined, he instigated
the design cmd implementation of the Prince
William Sound Nowcast/Forecast (PWS IF)
system which developed a groundbreaking
model for Prince William Sound and its adja
cent waters. PWS IF brought together oceano
graphic and atmospheric information into a near
real-time model with numerous practical appli
cations. The goal of owcastlForecast is to have
a model that fisheries managers, oil spill
response managers, and scientist can use to
read a complete pattern of existing conditions,
and make forecasts based lIpon the most com
plete ecosystem model thus far developed for
a region.

Dr. Thomas's greatest strength while directing
the PWSSC and OSRI was his ability to recruit
great research teams and provide the stimuli to
accomplish the major goals he set for those
teams. His work, and that of his recruited
research teams, has been recognized in many
national and international publication .In his 12
years at the PWSSC and OSRI, Thomas demon
strated to the world what regionally based sci
ence centers can accomplish, even with modest
funding. In recognition of his work, the
University of Miami offered him the post of
Director for the Center for Sustainable Fisheries
at the Rosenstiel School of Amospheric and
Marine Science. He accepted the position in the
fall of 2002 and is now working to replicate the
Prince William Sound effort in many regions
throughout the world.
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Prince William
Sound Ocean
Observing System
B) C•. Carl Schoch. Ph.I).

Ala ka's Prince William Sound includes an intri
cate network of maritime glaciers, rain forests, off
shore islands, and ocean. The Sound ha about
4900 km of shoreline, is surrounded by the
Chugach National Forest, and contains the most
extensive system of tidewater glaciers descending
from the highest coastal mountain range in orth
America. TIle Trans Alaska Pipeline tCn1linates at
the Port of Valdez, making the pri tine environment
of the Sound highl vulnerable to oil pill, as evi
denced by the 1989 Exxon Valdez pill. TIle Oil
Spill Recovery Instihite (OSRI) and its partner
organizations conduct research in Prince William
Sound to enable detection and prediction of oil-spill
related impacts and subsequent recovery. This mis-

sion led to the development of the owcast
Forecast modeling effort that consists of

an atmospheric circulation model
coupled to an ocean circulation

model. In the event of an oil
spill, OAA scientific staff

advise the U.S. Coast Guard
(USCG) on probable spill
trajectories based on mod
eled scenarios using avail
able data on winds and
currents. This informa
tion is used to decide
among various tech
niques for oil-spill remedi
ation, including deploy

ment of diversion booms to
protect sensitive habitats,

mechanical removal, ignition
of the spill, or application of

chemical dispersants. OSRl's
investment in the real-time model

outputs of the owcast-Forecast
Program are intended to inform the

USCG and NOAA on prevailing atmo pheric
and oceanic circulation patterns 0 that more accu
rate trajectories can be predicted. This approach
improves the assessment of risks versus costs, a key
element in identifying the best oil-spill prevention
and response technologies.

An extension of the Nowcast-Forecast modeling
program has potential utility in fisheries oceanogra
phy and in gaining a better understanding of the

.~--

PWS ecoS) tern. Therefore, the modeling program
is evolving to take better advantage of real-time data
streams from recently deployed meteorological sen
sor arrays and an enhanced observational oceanog
raphy program consisting of permanent moored
buoys and sea onal hydrographic transects. This
evolution of the program coupled with recent
national initiatives to develop an integrated ocean
observing system, is leading to the development of
tl1e Prince William Sound Ocean Observing
System (PWSOOS). The goals of fue national effort
include improvements of 1) fue safety and efficien
cy of marine operations, 2) predictions of climate
change, 3) national security, and 4) to more effec
tively protect and re tore healthy coastal marine
ecosystems. While some government agencies
already provide some of fuis infomlation, regional
ocean observing systems like PWSOOS can identi
fy and work to fill ob ervation and infonnation gaps,
and also supply tailored products to meet the needs
of scienti Is, educators, industry, resource managers,
earch and rescue, and security agencies. For exam

ple, Prince William Sound and tlle Port of Valdez
are considered b tlle USCG as high risks from a
national security perspective. While the possibility
of another accidental oil spill has been contemplat
ed since tlle Exxon valdez spill in 1989, only recent
ly ha the prospect of an intentional act of sabotage
become significant. This demonstrates fue need for
being able to adapt real time data streams in unfore
seen ways. TIlis also requires that new instrument
array and models be developed.

Future infrastructure expansion plans for
PWSOOS consist of improving fue consistency and
data quality for the existing array of meteorological
sensors, deploying precipitation gauges in the sur
rounding watershed, redeploying a tream dis
charge on the Copper River, deploying real time
water quality sen ors at harbors in the communities
of'vVhittier, Valdez, Tatitlek, Cordova, and Chenega
Bay, and developing a synoptic wave model to pre
dict wave heights, nearshore currents, and wave
induced turbulence. ]n 2004, a major program will
begin to better understand fue mechanj ms and
exchange rates of waters between tlle Gulf ofAlaska
and the Sound using fixed moorings and surface
current mappers (CODAR) near Hinchinbrook
Entrance and Montague Strait. Understanding fue
circulation and tlle patterns of water' exchange will
provide a solid scientific foundation for addressing
fisheries and ecosystem management needs related
to long tenn oceanic and climatic variability.

Long tenn funding to sustain key atmospheric
and oceanographic components of PWSOOS will
initially be provided by OSRI, but the PWSOOS is
being designed to ruHy utilize fue infrastructure con
tributed by a host of partner organizations including



the Prince William Sound Regional Citizens
AdvisoI)' Council, the ational Data Buoy Center,
the atmaI Resources Conservation Service, thc
University of Alaska at Fairbanks, Anchorage, and
Juneau, the U.S. Forest Service, the U.S. Coast
Guard, and the Exxon aldez Oil pill Tnlstee
Council. A steering committee will provide a fOnlm
for coordination within this consortium, and special
ized sub-committees will provide technical oversight
for both science and educ<ltion components. This
effort to coordinate local re ource for the common
goal of leveraging fund specifically to better under
stand the PWS ecosystem has captured the attention
of the regional Alaska Ocean Observing System.
AOOS has recently adopted tlle PWS effort as a pilot
project for the development of a data management
model to serve future Alaska nodes in outheast
Alaska, Lower Cook Inlet the Bering .Sea, and the
Arctic Ocean.
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The Prince William
Sound Science
Center in 20 14
b (11,H1 "P. leel h.lI11

How will the Prince William Sound cience
Center (PWSSC) change over the next ten

years? I anticipate that the fundamen
tal concept under which the

PWSSC was establi hed will
remain the same: an inde

pendent marine research
and educational facility

dedicated to the us-
tained monitoring and
ecological under
standing of Prince
William ound, the
Copper River, and
the Gulf of Alaska.

As for how the
Center will change,
I envi ion it becom
ing just one of a

number of integrated,
independent, marine

re earch entities link
ing the 6,600 mile long

coastline of Alaska. It will
be a leader in establishing

these regional science centers.
Our Alaskan research model will

be emulated nationall as other
coastal states see tangible benefits from

our long term, integrated, ecological monitor
ing and synthesis of physical and biological
parameters. Synergistic benefits for all will
come from coordinating with state, federal, and
university research groups. Equally important
will be our demonstrated success in linking with
local community interests and in the collection
and quantitative application of traditional eco
logical knowledge.

The developing national matrix of independ
ent research organizations will focus on pro
moting maintenance of long-term biodiversity,
productivity, and sustainable resources.
Educational efforts will inform the general
public and decision makers about ecological
monitoring, and will increase understanding
about the sustainable use of renewable
resources that are so important to regional and
national economies.

Fundamental to this VISion of the Prince
William Sound cience Center is the successful
implementation of a owcastlForecast pro
gram. This program is based on a numerical
model that integrates physical and biological
measurement, including meteorological infor
mation, ocean conditions (currents, tempera
ture, salinity). and biological mea urements
(plankton, fish, birds, marine mammals).
Scientific observation about present condition
and predictions about future states of these
components can be a ailable where directly
measured, and calculated for location where
observational data are not available.

Dedicated professional staff, technology, and
adequate funding are key to succes fullyaccom
plishing the Science Center's goals. The Board
of Directors will continue to work diligently to
provide the ision and direction that will suc
cessfully combine these elements over the next
10 years.





PWSSC
Contributions to the
Sound Ecosystem
Assessment (SEA)
Program
b~ Ted Coone., Ph.D.

Following the disastrou spill of crude oil into
the waters of northeastern Prince William Sound
by the tanker Exxon Valdez in late '(arch of 1989,
there was great concern among stakeholders of the
area's fisheries resources about immediate and
long-term effects on the region' pristine environ
ment. While State and Federal agencies quibbled
over who was in charge of cleaning the region, the
fishing community of the Sound mounted an
unprecedented campaign to protect as many of
their important resources as possible. There is no
question that their actions were responsible for
successfully mitigating some of the early and most
deadly effects of oil on pink salmon, and perhaps
other resources.

Four year later, following two years of dramatic
failures in pink salmon and herring fisheries, these
same stakeholders assembled a commercial fleet
in Port Valdez to blockade the oil terminal a a way
to bring national attention to the spill's lingering
impact. Stakeholders demanded that greater effort
be expended on understanding the long-tenn
effects of oil on salmon and herring production.
Shortly thereafter, the Exxon Valdez Oil Spill
(EVOS) Trustee Council implemented an
"ecosystem approach" program to undertake
studies of alleged impacts. Funds were provided
to the Prince William Sound Science Center to
support a local planning effort directed at under
standing the serious fisheries problems.

That September, the Science Center and local
stakeholders of the herring and salmon resources
convened a series of open meetings in Cordova to
explore ways to pursue funds that would be used to

-

solve the ob erved pink salmon and herring pro
duction issues. Representatives from the Alaska
Department of Fish and Game, the Copper River
Delta Institute, the Prince William Sound
Aquaculture Corporation, and the Sciencc Center
were joined in this effort by faculty from the
University of Alaska Fairbanks, and most impor
tantly, by members of the fishing community and
interested public. The group identified itself a the
Fisheries Ecosystem Research Planning Group
(FERPG) and cre<;lted two working sub-commit
tees: 1) a scientific committee chaired by Gary
Thomas, President of the cience Center, and 2)
a political action committee co-chaired by lori
Baker and Dan Hull. In the months that followed,
the science committee would draft an extensive
plan for a multi-year study of the Sound, while
members of the political action committee would
work behind the scenes to assure that the FERPG
plan would receive serious and objective consider
ation by the EVa Trustee Council.

In early December of 1993 the Trustee
Council sponsored a proposal review in Cordova
to examine the pink salmon and herring science
plan - now referred to as Sound Ecosystem
Assessment (SEA). The critical elements of this
plan were presented by members of the FERPG
scientific committee to an invited panel of nation
ally recognized marine scientists. Although no
funding decisions were made as a direct result of
the workshop, those who created SEA were
encouraged to pre ent their plan directly to the
Tru tee Council the following month.

A combined group of scientists and stakeholders
presented the request for upport to the Trustee
Council in January of 1994. The Interior
Department representative eventually moved to
invite SEA to formally ubmit a detailed project
description (DPD) to the Chief Scientist of the
Department for funding consideration. TIle DPD
was submitted in March of 1994. A month later the
Trustee Council Executive Director announced
that SEA would be supported for multiple years.
Some elements of the study were in place three
weeks later; others would follow oon after.

The Scientific Committee for SEA drew heav
ily on the results of past pink salmon research in

•



the Sound. Since the middle 1970s, the Prince
William Sound Aquaculture Corporation
(PWSAC) had worked in partnership with the
University of Alaska Fairbanks to understand the
food web supporting juvenile pink salmon in the
Sound. From this early work, SEA investigators
knew that juvenile pink salmon used the shallow
edge-zone of the Sound as a rearing environment
for six to twelve weeks each year, and that their
principal food source was zooplankton.
Additional work immediately following the spill
confirmed that juveniles migrated along the edge
of the deep western passages to staging areas in
the south in late summer. Hatchery managers
reported that fry were often harassed in pens and
immediately after release by juvenile and adult
pollock and cod.

At the time SEA was developed, less was under
stood about the life history of Pacific herring in the
Sound, particularly the early life stages. Work con
ducted by Dr. Mary Anne Bishop at the Copper
River Delta Institute provided information about
the earl lives of herring, but nothing was knovm of
the juvenile stage except that overwintering stocks
of age-O fishes were often seen in bays and harbors
during the winter and early spring. It wa known,
however, that the life histories of the salmon and
herring were very different. Pink salmon feed con
tinuously for about a year in the ocean before
returning as adults to spawn and die. Herring, on
the other hand live for many years and are able to
survive the winters by producing and storing fatty
tissue to be used as an energy reserve when plank
ton stocks fall to seasonally low level.

Because juvenile pink salmon and herring were
accessible to direct sampling in PWS with relative
ly simple techniques, SEA inve tigators decided 
as a principal strategy - to let the young fish point
to important places in the region and times of the
year for study. Previous work throughout the
Pacific orthwest and Canada had demonstrated
beyond reasonable doubts that losses to predation
early in the marine residence of pink salmon were
mostly responsible for setting the run strength a
year later. Unfortunately, few had been able to
study the predation proces directly to see how it
functioned in the confines

of a natural ecosystem. SEA would have that
opportunity. Re earchers developed complemen
tary studies of pink salmon and Pacific herring in
Prince William Sound. Their goal was to deter
mine if the EVOS had somehow distorted the
system in a way that was compromi ing the pro
duction of these fishes.

It would be important to understand how the
various elements of the Sound interacted to sup
port the annual production of pink salmon and
herring. SEA launched a multi-disciplinary
study to determine how the productive
waters of tJ1e region produced and dis-
tributed food for the juvenile stages
and; in the case of the pinks, who
were the major predators of the
young fishes. Since pink
salmon are only residents for
3-4 month. each year, a
well-defined temporal
focu wa apparent for their
studie. In contrast, juve
nile herring rear continu
ou Iy in the Sound for 2 to
3 years. Understanding the
factors influencing their
mortality would be sought
over a broader time and
space window.

Re earchers at the Science
Center played major roles creating
a picture of how the Sound func
tioned. These roles included defining the
seasonally-changing ocean state; measuring
the distribution and abundance of zooplankton,
adult pollock, and juvenile herring; describing
the sources of plankton at the base of the food
web; estimating the impact of birds feeding on
juvenile salmon at hatcheries; and synthesizing
the information into a serie of numerical
models. Over the course of the 5-year study, these
contributions would be central to the essential
results obtained.
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Characterizing the Ocean State

First Dr. David Salmon, and then Shari
Vaughan, P.l., led studies of the physical oceanog
raphy of the Sound to establi h a context for
understanding seasonal and longer-period
changes. Frequent cruises over the 5-year study,
and data from moorings, proviJed a vastly
improved understanding of how wind and fresh
water runoff influenced the 3-dimensional circu
lation and fields of temperature and salinity.
Satellites tracked drifters released in and near her
ring spawning areas, and revealed complicated
upper-layer circulation patterns that had not been
previously described. Field studies also confirmcd
that during the late fall, winter, and early spring
current flow was predominately inward at
Hinchinbrook Entrance in the upper 150 m, and
outward below that depth. 111is pattern generally
reversed during the summer. \ ater column strati
fication initiating the spring plankton bloom was
found to begin first in the northern reaches of the

Sound, and then to move progressively south
ward with the season. The central deep

regions were found to host both clock
wise and anticlockwise circulation

at different times of the year.
These gyres retained and

disperse larval herring at
different times in the region.

Shelton Gay, P.I..
described seasonal changes
in the physics of the
near-shore fjords and
bays that served as rear
ing areas for juvenile
herring. His important
work established the
cycles of temperature

and salinity in these
regions, and studied tidal

currents as agents for intro
ducing food to juveniles. The

study documented that the
physical oceanography of the near

shore was strongly dependent on
local features such as the presence or

absence of glacial inflow, the size of water
sheds, and the bathymetry of each site. Deep
fjords were found to stratify sufficiently to control
plant growth each summer while shallower bays
were more prone to mixing.

Hydroacoustic Measurements of
Distribution and Abundance

Dr. Gary Thomas, Jay Kirsch, P.I., and others at
the Center worked to characterize the seasonal

aspects of the distributions of zooplankton, adult
pollock and juvenile herring in the open Sound
and near shore. Multi-frequency quantitative
echosounders were employed to provide estimates
of the biomass and distribution of macrozooplank
ton and pollock feeding in areas adjacent to juve
nile salmon nurseries. This powerful sampling
tool was capable of detecting and documenting
aspects of distributions that could not be accom
plished by net tows alone. Studies revealed that
adult pollock occurred commonly in the upper 50
m of the water column throughout the Sound in
association with layers and swarms of copepods and
krill during April and May. 111cir work also provid
ed real-time assistance for other investigators sam
pling juvenile herring; hydroacoustics were used to
locate herring schools which were then sampled by
other vessels in multi-ship surveys. Acoustic meas
urements of juvenile stocks were combined with net
catches to estimate seasonal losses to mortality of
young herring rearing in bays and fjords. All of these
studies supported larger, integrated investigations of
the factors that influenced the survival of juvenile
pink salmon and herring.

Confirming Food-webs Using
Stable Isotopes

Dr. Tom Kline used natural occurring bio
chemical indicators in a novel study of food webs
supporting juvenile pink salmon and herring. The
results constructed a picture of feeding dependen
cies, and more importantly, clues about the origin
of carbon serving as the base of local food chains.
This work unexpectedly discovered that a large
percentage of the carbon found in food species for
juvenile herring and salmon, and in the ju eniles
themselves appeared to have originated from "out
side" the Sound. The new SEA measurements,
coupled with the results of the physical studies of
currents in Hinchinbrook Entrance, confirmed
that some parts of local food webs were indeed
supplemented by biomass washed into the region
from sources outside the Sound. This meant that
conditions over the broader Gulf of Alaska could
cause variability in the survival of local juvenile
pink salmon and herring.

Marine Birds as Juvenile Salmon Predators
Dr. David Scheel studied the effects of plunge

diving seabirds (principally Kittiwakes and other
gulls) on the mortality of pink salmon fry released
from a hatchery in northwestern Prince William
Sound. Sound-wide aerial surveys coupled with
field measurements of birds feeding on juvenile
salmon near the hatchery suggested that bird pre
dation may not be a particularly large component
in the overall mortality structure of juvenile pink



salmon each year. Birds seemed far more interest
ed in area of herring spawning at the time fry were
being released from net pens, buffering the impact
around hatcheries. This study reported that up to 6
million fry (about 2.5% of the overall release) were
consumed by plunge-diving birds at the hatchery
where measurements were taken.

Modeling and Information Services

Vince Patrick and Jennifer Allen made some of
the most important contributions to the overall
SEA program. Data accumulation and archiving
played an important role in the declining years of
SEA when field sampling was phased out in favor
of program synthesis and modeling activities.
Their component of SEA provided graphic sup
port for annual pre entation to the Trustee
Council, for web services, and for the ultimate cre
ation of numerical models of pink salmon survival
during early marine residence, and of the winter
starvation physiology of juvenile herring. The late
Charles Falkenberg provided important data base
services to may SEA participants as they grappled
with the presentation of overall results. Resulting
pink salmon and herring models represent tangi
ble research products with continuing alue for
stakeholder in the region. Plans are that these
models become implemented routinely in contin
uing studies of the Sound.

Important SEA Findings

The combined results from the all inve tigators
painted a vastly improved and remarkably detailed
picture of factors influencing the mortality of juve
nile pink salmon and herring. SEA determined
that during the study years adult pollock and
Pacific herring were probably the most prevalent
predator of juvenile pink salmon, although young
cod and pollock were close behind. In summary, a
combination of the temperature of the rearing
environment, fry feeding behaviors, and the shel
tering of fry from predators afforded b seasonally
abundant macrozooplankton are critical factors
that interact to modify the survival of juvenile pink
salmoll. SEA estimated that about 75 % of all
juvenile salmon entering the region during each
year of the study were consumed by predators dur
ing the first 45 days of early marine residence.

Herring studies in SEA focused on the impor
tance of juvenile feeding in the summer and fall as
juveniles provisioned themselves for the winter.
The herrings' body energy content was found to be
the factor limiting survival when plankton stocks
fell to seasonal lows in December, January and
February. Measurements of body energy content

in the fall demonstrated that some rearing areas
were much better than others in provisioning the
young herring. However, these same rearing envi
ronments were not consistently good from year to
year. A numerical model of the starvation process
produced results that generall tracked the field
measurements of overwintering survival. The
model did not account for winter fceding, although
investigators found that aspect to be negligible.

In summary, SEA provided the first fully-inte
grated view of the subarctic eco ystem in Prince
William Sound. The picture that emerged
was one of oceanographic interaction
between the protected inside waters
and the open coastal and shelf envi
ronments beyond Hinchinbrook
Entrance and Montague Strait.
This exchange of water appar
ently introduces biomass of
oceanic origin, and under
some conditions may also
export biomass to the border-
ing shelf. Characteristics of
the early life history of pink
salmon and herring - timing of
spawning and ocean entry, the
use of protected nursery areas for
critical growth during early
marine residence, and (in the case
of herring) overwintering strategies
that involve the production of lipid
reserve - together assure that orne juveniles
ofall year-classes will urvive to adulthood. Year-to
year differences in urvivals are thus tied, in large
part, to cycles in ocean climate affecting these crit
icallife history stages.

The information resulting from SEA provides a
further stepping stone to build applications for
more informed fisheries management and
enhancement. These research successes would not
have been possible without the aggressive support
of Prince William Sound Scien<:e Center scientists
working cooperatively with members of the entire
SEA team.
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From Nowcast
Forecast to
Operational Fisheries
Oceanography
1998-2002
B} C.L. Thomas, Ph.D.

In the 1980's the fishery-dependent economy
of Prince William Sound (PWS) was booming,
peaking at over $80 million in 1988. Times were
so good that fishers were paying $200,000
300,000 for limited entry pem1its for single-gear
type fisheries (pink salmon or herring purse
scene fisheries, salmon gillnet fishery) with the
expectation to pay them off in a few years.
Imagine the impact of the Exxon Valdez oil spill
(EVOS) had on their lives.

Exacerbating the shock of the oil spill occurred
when the answers to questions the public had
about its effects became confidential due to litiga
tion. It was in this environment that local fishers
and the public banded together to incorporate the
PWS Science Center (Science Center) in
Cordova, Alaska. Furthermore, the founding
Board worked with Senator Stevens to create the
Oil Spill Recovery Institute (OSR1, Oil Pollution
Act of 1990, Title V, Section 500 I) as an inde
pendent funding organization in PWS with a
shared regional-public and government participa
tion in its decision-making.

Possibly one good thing that occurred after
the EVOS event was that the residents of

natural resource-dependent coastal
communities in the region receivcd a

wakeup call about the status oftheir
ecosystem. Expecting to find that

the government stewards of the
natural resources understood
the marine ecosystem, they
found that outside of the catch
histories for a few commercial
species there was little knowl
edge of the internal workings of
the food web and its response to

changes forced by climate. In
fact, there wasn't even very much

observational data available even
on the basic variables, such as wind,

temperature, etc. For example, not a sin
gle weather station existed along tl1e vast

track of the oil trajectory from deep inside PWS

to the Pacific Ocean. Even after several years of
extensive damage assessment and recovery studies,
it was shown that the fish with the single largest
biomass in tl1e Sound's ecosystem, the walleye pol
lock, was completely ignored for its role in the
food web (EVOS Trustee Council poster on the
fish and wildlife of PWS, Thomas et at 1996).
This called to question whether fue metl10ds that
were being used by science were adequate to the
task of inforrning the public of changes occurring
to their natural resources as a result of natural or
man's influence. To make a long story short, many
of the information acquisition methods are not
adequate today, especially for gathering quantita
tive information on fish (Gunderson 1994; NRC
1998). Even where adequate, they are not used in
a systematic fashion to observe changes at the
PWS ecosystem scale (i.e. PWS weather stations
and walleye pollock examples above).

Hence, enters the mission of the Science
Center, which was to improve our understanding
of the PWS ecosystem. The first step was obvi
ous; build an ecosystem information system.
Stealing a concept from the National Weather
Service where data are collected and integrated
into models to hindcast, nowcast and forecast
conditions and science plans from the Global
Ocean Ecosystem Dynamics Program
(GLOBEC), the PWS Science Center set out to
establish a nowcast-forecast program witl1 goals
tl1at extended from atmospheric to ocean and
even food-web conditions. Given that the now
cast-forecast program would provide currently
unknown infonnation, which could contribute to
the improved understanding of the resources-at
risk to oil spills, provide up-to-date information
on physical conditions and biological status for
future spill prevention and response activities, a
partnership of convenience developed between
the Science Center and the OSRI.

Between 1992-2002, the Science Center-OSRI
partnership worked well. In the early years prior
to the OSRI program funding, the Science
Center worked to raise the research funds need
ed to develop the initial nowcast-forecast meth
ods. This research provided the credibility that
the Science Center needed as justification for
the appropriation of OSRI program funds (Coast
Guard Authorization Act of 1996). Subsequent,
to OSRI funding, the Science Center had an
experienced technical staff and partnerships with
local agencies and industry to convert the recent
research developments into a nowcast-forecast
program for PWS. Today, fue challenge is to find
the resources to maintain the staff and partner
ships needed to operate the nowcast-forecast sys
tem into the future.



In the late 1990s, there was growing recognition
of the lack of information and understanding of
coastal ecosystems (CLOBEC 1991). In the early
2000s, this evolved into a call for more operational
oceanography (Mooers 2000). Thi movement has
seen the development of over a dozen coastal now
cast-forecast systems in the lower 48 slates and
many new observing-system based initiatives.
Today on the national level, there is the
Interagency Ocean Observing Program (IOOS)
and in State is the Alaska Ocean Observing
System. The PWS nowcast-forecast has a fisheries
ecosystem focus. The PWS nowcast-forecast sys
tem completes annual, echo integration-net win
ter surveys of the dominant fish stocks because it
is feasible to produce a number of repeated sur
veys estimating biomass. The precision of these
methods outperforms anything previously
reported and is the foundation for integrating
fisheries into the operation oceanography
approach. I believe that the nowca t-forecast
program's success as well as its meaningfulness
to people in the coastal communities will depend
upon the program's ability to provide new higher
quality information on the dominant fj hes
immediately, plankton and wildlife eventually,
and understanding of how they interact and
respond to the continuously changing climate,
ultimately. -

In conclusion, by erving the information needs
of the coastal communities it will serve the needs
to better manage and understand the marine
ecosystems and fisheries resources of Alaska. The
nesting of the coastal fisheries ecosystem observing
programs into the larger, Gulf ofAlaska and Bering
Sea scale programs that are operated by centralized
government agencies will further enhance the
understanding of coastal fisheries ecosystems. I
believe that the implementation of these coastal
fisheries ecosystem programs represents a break
through of marine science into a new paradigm of
operational fisheries oceanography, which is a key
to ustaining our marine fisheries in Alaska, and
eventuall throughout the world.
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PWS Observational
Oceanography
Program
B) Shdton G" and Stephen ()kkOll<.11, Ph.ll

The Observational Oceanography program contin
ues and e~1J3nds wOIk completed from 1999 to 2oo,
through SlIpport from the Prince William Sound Oil
Spill Recovery Institute (OSRI) for a owcast/Forecast
System for PWS (PWS NFS). TIle goal of the original
project was to create a coupled ocean circulation,
atm6spheric, and oil fates and effects model capable of
imulating ocean and atmospheric conditions in near

real-time (nowcasts) and predicting conditions in the
future (forecasts), and well as in the past (hindcasts).

The overall objectives of the ongoing Observational
Oceanography program are to acquire measurements
of currents and hydrography (temperature and salini
ty) necessary for validation of the coupled atmos
phere/ocean model and for understanding and pre
dicting circulation and water mass variability and
their relationships to the PWS ecosystem. The pro
gram is also expanding its measurements to include
~le adjacent Copper River Delta.

Seasonal (winter, spring, summer, fall) cmises meas
ure hydrography (temperature and salinity) and cur
rents along existing transects in PWS to identify vari

ability in the large-scale hydrographic structure
and circulation within ~le sound. A Seabird

conductivity-temperature-depth (CTD)
profiler is used to acquire surface-to-hot

tom measurements of temperature
and salinity. In addition, a downward-
looking 150 kHz ADCP (acoustic
Doppler current profiler) is towed
behind the vessel to acquire con
tinuous measurements of currents
in ~le upper ,00 m of the water
column. A CTD mounted on the
to\ving sled acquires continuou

measurements of near-surface tem-
perature and salinity. As additional

meaSllrements extend the observa
tional record of conditions in PWS, the

usefulness of the observational record for
investigating and interpreting interannual

variability increases.
For both oceanographers and biologists, it is criti

cal to understand the exchange of\vaters between the
Gulf of Alaska and Prince William Sound. Between
1999 and 2oo2, an acoustic Doppler current profiler
was moored in Hinchinbrook Entrance collecting
data on the temporal variation in ocean currents

through the entrance. The velocity time series fr0111
these data showed a pattem of inflow in the upper
half of the water colunm in fall and winter, with out
flow below. The spring patter was either vertically uni
form inflow and outflow, or outflow in the upper half
of the \vater column, with inflow below. TIle summer
pattem \vas weak, vertically unifoml outflow. rl1lis
contra ted to a velocity time series from the mid
1990s which howed summer outflow in the upper
half of the water column 'Wi~l inflow below.

During the spring of2004, four near-shore moorings
(two in Hinchinbrook Entrance and two in Montague
Strait) \vill be deployed to monitor near-surface (-10
m) temperature, salinity, and fluorescence fields at ~le
two principal passages connecting PWS and the shelf
\vaters of the northem Gulf of Alaska. These year
round moorings \vill provide biophysical data neces
sary for understanding the near-shore ecosystem. Also
deployed will be two moored ADeps, one at
Hinchinbrook Entrance and the second at Montague
Strait. Additional funding to support the deployment of
additional ADePs in bo~l entrances to PWS is being
sought from other sources and may occur during ~le

falllwinter of 2004. Data from these moorings \vill pro
vide an interpretive context for the near-shore obselV<I
tions. TIle observational oceanography program \vilJ
also participate in the oil spill field experiments for
PWS through ~le deployment of approximately 20
drifter buoys and the collection ofdata through hydro
graphic and current SlIrveys during ~le experiment,
tentatively scheduled in early August.

" It II (;U • \ I . Ix' II \1 rl: a (/ manll£' h III lela1l

"I P \. S( m ICh·1 lie CUrrl.'lltl} en <1\ t rl'nll 1/; Ii
111\011 'o/nr Il/Ih St. t' (JI;/':ollell Ph J) 0/ tltl'
I /m N/) II/ \/,1 ~ 1011/"lIIk for tlu (>henr1tlUl1l11
() 'tl1l(lfJr(Jflln /'ro..,f(/II/



Trophic Energy
Transfer in Prince
William Sound
1)\ '{ homa<; kline, Ph.D.

There was a bi-modal distribution of 13C/12C
values measured in individual copepods.

When there is a coexisting stable isotope gradi
ent SIA can reveal the relative contribution of
the e alternate production sources for consumers
such as fishes over time.

Oceanographic processes connecting the
northern Gulf of Alaska with Prince William
Sound may affect fish nutrition. Prince William
Sound fish populations may thus depend upon
physical processes that regulate the availabil ity of
their macro-zooplankton forage. Accordingly,
food webs are subject to changes in carbon flow
occurring between the Gulf of laska and Prince
William Sound. Shifts in carbon flow occurring
as a result of variations in the physical environ
ment represent fundamental changes in the way
the PWS eco ystem supports commercially
important pecies, and is a probable mechanism
explaining the pervasive nature of regime shifts.

Stable isotope analysis (SIA) methods were
used to show that a portion of variability of macro
zooplankton was ascribable to a varying subsidy of
oceanic sources that are transported by currents
in Prince William Sound from the adjacent Gulf
of Alaska.

20

Figure 1. Box and whisker plots showing the dis
tinctive 13C/12C ratios (the prime symbol signifies
normalization for lipid content) measured in ter
minal feeding stages of eocalanus cristatus cope
pods from 1995 through 2002 from Prince William
Sound (PWS) compared to those (rom the north
GulfofAlaska (GOA). These data are from th~

SEA and GLOBEC pro;ects.
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Our studies at the Prince William ound
cience Center found that: I) 13C content

in Prince William Sound biota was less vari
able than that in the Gulf; 2) the presence of low
13C content carbon associated with Gulf sources
in herring, pollock, and diapau ing copepods
(Figure 3) suggested a recurrent i otopic gradient
in the Sound-Gulf region and a recurrent flux of
Gulf carbon into the Sound; 3) the influx of car
bon from the Gulf into the Sound varied from
year to ear; and 4) there were seasonal shifts in
dependency on Gulf carbon by Sound biota.

atural stable i otope abundance demonstrated
that productivity derived from the Gulf can subsi
dize, and therefore be important for, biological
production in adjacent coastal waters such as
PWS. The inferred flux of Gulf zooplankton into
the Sound fluctuated from year to year. Carbon
flux across the continental shelf is a potential
mechanism to explain how climate change affected

Figure 2. Landing the MOC ESS on
the RN Alpha Helix during GLOBEC.
The MOC ESS was used to collect
Neocalanus samples on which SlA
was preformed.

topbl

The SI natural abundance approach, which
uses stable isotope ratios of carbon and nitrogen,
is unique in its ability to integrate time and spatial
scales at mesoscale levels. The stable isotopes
used as natural tracers involve differing ratios of
two types of carbon (13C and 12C) and two types
of nitrogen (15 and 14 ) that are distinguished
by their number of neutron. The tracer a ped of
SIA natural abundance is analogous to artificial
tracer experiments without the burden of needing
to generate signals or experimental artifacts.

The predictable relationship of the isotopic
composition of consumers with that of their diet
allows natural SIA abundance methods to effec
tively trace direct bottom-up effects in ecosystem
studies. I otope ratio shifts measured in con
sumers reflect changes in utilization of food
sources. A regional stable carbon isotope gradi
ent allows researchers to distinguish organic car
bon generated within Prince William Sound
from that generated in the adjacent Gulf
of Alaska.

Organic carbon generated in the Gulf of
Alaska is isotopically distinctive from that origi
nating in Prince William Sound (Figure I).



ecological regime shiFtS simultaneously through
out the coastal Gulf area. This re earch provided
data that linked secondary production sources
(zooplankton) with fish production by matching
isotopic signatures of fishes with those of potential
pelagic organic carbon source.

Isotopic analysis may yield a greater understand
ing of how physical forcing impacts economically
important species within the Prince William Sound
pelagic ecosystem with the goal to further predictive
capability needed for management. Further refine
ments in modeling the relationship between a ea-

1996

1997

1995

sonally changing physical environment and coa tal
plankton responses could provide valuable infornla
hon for associated ludie tracking the success' of
fish, bird and mammal populations in an ocean
threatened by global change.
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F~ure 3. Frequency distribution hi togram of the
1 CI12C content of diapausing eocalanus
cristatus in the "Black Hole" of Prince William
Sound, and juvenile pollock herring rearing in
Prince William Sound, by year. Values to the left
of the pair ofblack vertical lines in each panel are
diagnostic for Gulf carbon, note the switch to
almost all Gulf carbon during 1995. Spring 1995
herring consisted mainly of PWS carbon (right
peak) whereas those that fall (left peak) had
switched suggesting that the influx took place dur
ing the summer.

High-latitude systems such as Prince William
Sound are driven by the seasonal solar cycle.
Seasonal patterns occur not only in the generation
of organic carbon by primary producer, but also
in water column physics and circulation patterns.
During the summer, the regional down-welling
pattern subsides and upwelling prevails. It is dur
ing this period that exchange of deep Sound water
with the Gulf i thought to take place. Deep-water
exchange may explain how diapausing copepods
and other zooplankton from the Gulf enter the
Sound (Figure 3).
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NowcastlForecast
Biological Monitoring in
PrinceWilliam Sound
B) R.I'.. Ihowe. Ph.D.

For the past four years, the Prince William Sound
Science Center (PWSSC) has monitored selected
biological components of Prince William ound a
part of the owcastIForeca t (1 IF) program upport
ed by the Oil Spill Recovery Institute (OSRl). The
biological components were selected according to
two criteria: (I) importance to the PWS ecosystem,
and (2) vulnerability to damage from oil pill . These
factors were evaluated using historic data, including
the extensive research conducted under the Sound
Ecosystem Assessment (SEA) Prograrn, supported by
the Exxon Valdez Oil Spill Trustee Council (EVOS
TC) from 1994-1998.

Two major impacted fishes and three dominant
biomasses were identified. The fishe were Pacific
herring (Clupea pallasi) and pink salmon
(Oncorhynchus gorbu cha); the three biomasses
were herring, \\lalle e pollock (Theragra chalcogram
mal, and the large-bodied copepods of the genus

eocalanus. eocalanus wa also known to be a
major factor in the survival of juvenile pink salmon.

Methods

Acoustic assessment techniques are the founda
tion of the monitoring programs becau e of their
high sampling power and accuracy. Pollock and her
ring in PWS are surve ed during the late
winter/early spring period when they are concentrat
ed in pre-spawning configurations. Biological data
are obtained by purse seine for herring and mid
water trawl for pollock. The zooplankton assessment
is conducted during the spring and uses a multi-fre
quenc acoustic system supported by plankton net tows.

Herring Monitoring

Historical estimates suggest that over 50,000
metric tons were annually harvested from PWS by
the reduction fishery during the late 1930s.
Between 1990 and 1992, a total of 40,000 metric
tons were harvested in PWS, primarily for sac roe.
However, in the spring of 1993 very few fish were
found. This mystery led to the initiation of acoustic
surveys in fall 1993. These acoustic surveys, which
have been conducted each spring since 1995, are
the basis for the current monitoring program.

The 1993 acoustic survey in PWS confirmed a

population collapse to )6,000 metric tons.
Sul;>sequently the population rebounded to 37 000
metric tons before collapsing to about 7,000 met
ric ton after the fishery was restarted in 1997.
Recently, the population appears to be recovering,
and is currently over 10,000 metric tons (Fig. I).

While the primary goa) of this research is to
monitor the herring population, the re ults ha e
also shown that herring are the target of many
predators. In particular, an infrared sensor was
used to document intense foraging activity by
Steller sea lions, humpback whale and various
marine birds at night, an observation subsequently
reported in the journal ATURE. Over the three
year period from 2000 to 2003, strong correlations
(r2 =0.94 to 0.99) were found between the acoustic
estimates of bioma and synoptic counts of Steller
sea lions at various locations of overwintering her
ring. Subsequent comparisons between the annual
estimates of herring in PWS and the long-term
census data on Steller sea lion abundance in PWS
taken at the major ea lion haul-out in PW ,al 0

show a very strong correlation. The herring popu
lation declined by 88% b~tween 1989 and 2000,
while the Steller sea lion count declined 86%.

Pollock Monitoring

Walleye pollock i a valuable commercial fish,
an important forage fish for marine fish and
wildlife, and a dominant marine cOlnpetitor and
predator with other pecies. The importance of the
commercial fishery for pollock off the coa t of
Alaska is highlighted by the six million metric ton
catch in 1985, worth over $1 billion ($US) in ex
vessel income, making it the world's largest single
species fishery. Very little information was avail
able about the abundance of pollock in PWS, but
studie initiated after the 1989 Exxon Valdez oil
spill indicated a large pelagic population. Acoustic
surveys were conducted throughollt PWS and the
adjacent waters of the Gulf of Alaska in February
and March of 1995, 1997, and 1998, and annual
estimates have been incorporated into the PWS
NFS programs since 2000. Large winter aggrega
tions of adult pollock occur in Port Bainbridge,
Lower Knight Island, and Hinchinbrook Entrance.
The acoustic surveys in 1998 and 2000 showed the
recruitment of a large 1994-year class into the
spawning population. The recruitment of the 1994
year class compensated for the declining abun
dance of tl1e previously dominant 1988 year class
and the total biomass remained relatively stable
until 2002, when a significant decline was
observed (Fig. 2). The highly contagious distribu
tion of these winter aggregations of adult pollock
made it possible to repeat acoustic surveys with
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Fig. 2. Walleye pollock biomass in Prince William
Sound, Alaska, 1995-2002.
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dance between years are undoubtedly important, the
impacts of temporal and spatial variability in concert
with wild stock fry distributions and hatchery release
operations are complex. Toe intense temporal and
spatial coverage that can be obtained with acoustic
technology is critical in this regard. Ultimately, a
more complete understanding of the complex envi
ronmental conditions that govern juvenile salmon
survival will only be obtained through long-ternl
acquisition of this type of information.
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Fig. 3. Comparison ofzooplankton biomass estimates
(with 95% confidence intervals) and subsequent com
mon property fishery harvest ofpink salmon in Prince
William Sound for release years 2000 and 2001.

high precision. Estimates were within 5-25% with
the exception of 1998, when the 1994-year class
recruited into the Hinchinbrook area and there
was not enough replication of the survey effort.

Monitoring the Pink Salmon Food
Supply and Predators

Several hatcheries annually release hundreds of
millions of juvenile pink salmon into the waters of
Prince William Sound. Previous research docu
mented two critical factors in the juvenile salmon
survival: I) the availability of large calanoid cope
pods (genus Neocalanus), and 2) the abundance
of walleye pollock. The large calanoid copepods
reproduce at depth in late winter. ll1eir progeny
migrate to the surface layer to graze for a briefperi
od in late April and May. They are an especially
valuable source of food for many fishes because of
their relatively large size and high energy content.
Adult pollock feed on eocalanus, thus are com
petitors of juvenile pink salmon for this food
source. However, when Neocalanus abundance is
low, pollock become piscivorous and are the dom
inant pelagic predator of pink salmon fry. Pacific
herring exhibit a similar prey switching behavior.

The PWSSC surveys have been conducted
annually since 2000 as part of the PWS FS pro
gram. Copepods have dominated the zooplankton
riet catches both numerically and in biomass.
Small copepods have numerically -dominated the
catch, but large copepods are typically the domi
nant biomass. There have been substantial differ
ences in large copepod abundance among years.
In particular, abundance in 2000 was appreciably
higher than in subsequent years. Springs 2001 and
2002 were similar in overall magnitude. Adult
pink salmon rehlrns for 2001, corre ponding to
2000 fry, were appreciably higher than those in
2002 and appeared to reflect the difference in the
large copepod abundance (Fig. 3).

There was a major change in inshore and off
shore trends during the three years. Fish distribu
tions in 2001 and 2002 showed a strong and statis
tically significant orientation toward shorelines
where pink salmon fry and other juvenile fishc
were known to be concentrated. In contrast, the
fish distribution in 2000 was more widespread and
showed no detectable inshore or offshore trends.
The pronounced near-shore orientation ob ervcd
in 2001 and 2002, when zooplankton densities
were low, most likely reflects piscivorous feeding.

ll1e large differences in both zooplankton abun
dance and fish orientation relative to shore that were
observed between 2000 and 2001 appeared to be
reflected in the subsequent adult returns. However,
while overall differences in large copepod abun-
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Delta. The project, which will be completed
in 2005, couples intensive field surveys with
otolith microchemistry analyses to quanti-
fy ages of outmigration and estuarine res
idence time for coho and sockeye salmon
on the Delta.

Figure 2. Life-history transects ofotolith Sr:Ca ratios
measured from a single primordium to the otolith
edge of 2 (a 6 b) adult steelhead (Oncorhynchus
mykiss). N= nucleus; F\VG= Fresh-water growth
region; SWG= saltwater growth region. From
Zimmennan and Reeves 2000. Identical analytical
procedures will be llsed for coho and sockeye otoliths
as part of the proposed project.

JIll> fjJ nop. Ph,D,

Estuaries as Essential
Fish Habitat for
Salmonids:Assessing
Residence Time and
Habitat Use of
Juvenile Coho and
Sockeye Salmon

The Copper River Delta supports a substantial
commercial and subsistence fishery that is an inte
gral element of the local economy: more than 500
gillnet fishers commercially harvest 3 species of
salmon (coho, sockeye, and king) in the e tuarine
portion of Copper River Delta. Subsistence fishing
provides an important food source for residents of
Cordova and the upper Copper River watershed.

Considerable variability in early life behaviors
and migratory patterns of coho and sockeye salmon
exists on both local and regional scales. Of partic
ular importance for stock assessment are the ages
and sizes of juveniles during outmigration. For
both pecies, juveniles have been found in estuar
ies as age 0 fry, 0+,1, and 1+ year-old smoll. Once
in the estuary, an area seldom researched in
salmon studies, residence time is highly variable
(days to months) and is probably correlated to the
age of outmigration (i.e. longer residence has been
reported for age 0 salmon). Because estuarine
habitats are critical for osmoregulatory adjustment
to marine waters, and offer rich foraging opportu
nities for smolt, they represent essential habitat for
salmonid fisheries. Consequently, alteration or
degradation of these habitats resulting from natu
ral perhlrbations such as tectonic activity and cli
mate regime shifts or anthropogenic perturbations
such as oil spills and coastal development, may
have serious consequences for sustainable harvest
of salmonids.

Quantifying variability in both age at outmigra
tion and the subsequent time spent in estuarine
habitats is critical for stock assessments because
both parameters have been shown to affect survival
and growth of coho and sockeye. With funding
from the North Pacific Research Board, Drs. Mary
Anne Bishop (PWSSC), Sean P. Powers
(University of South Alabama) and Gordie Reeves
(US Forest Service) initiated a project in 2003 to
assess juvenile residency of and habitat use by
coho and sockeye salmon on the Copper River



Figure 2. Satellite image of the western Copper
River Delta showing the spatial extent of the
Copper River outflow (cloudy, gray water ys. deep
black water) and the network of mudflat through
out the brackish water portions of the delta and
Orca Inlet.

charge of the Copper River, to the higher salinity
and Ie turbid mudflat characteristic of south
eastern Prince William Sound. Areas closer to the
Copper River are characterized by low specie
diver ity and are dominated by Macoma balthica.
111is small (up to 2 em) bivalve reaches peak den
sities of up to 4,000 clams in a square meter!

umbers of tacoma decrea e at lower tidal ele
vatjons as the environment becomes more hos
pitable to suspension feeders such as Mya arenar
ia, an invasive species of bivalve. At the higher
alinity areas around Orca Inlet, more invertebrate

species occur including several pecie of poly
chaetes and the mussel Mytilus trossulus.

tuclies of food habits have shown that the major
predator on the delta's benthic invertebrate
include demersal fish and migrant shorebird (in
particular, the Western Sandpiper and Dunlin).
Shallow-water trawl are demon trating that the
Copper River Delta serves as a nursel)' ground for a
large demersal-fish community, dominated by flat
fish, Crangon shrimp, sculpin, snake priclJeback
and Dungenes crab. Many of the species captured
are of significant fi heries value, inclurung Pacific
halibut, Dungeness crab, and Lingcod. The results
of this project will be synthesized in 2006, and a sul:>
set of key physical, chen~cal, and biological param
eters will be identified for long teml-monitoring.

nne Bi.,hop. Ph.J .tan

One of the large t expanses of intertidal mudflats
along the southcentral Alaska coa tline occurs in
the Copper River Delta and Orca Inlet (southeast
ern Prince William Sound). The Delta's intertidal
mudflats and ner.¥ork of sloughs crve as a ignifi
cant connection between the Gulf of Alaska and
the vast expanse of wetlands, rivers, lakes and gla
cier in the Copper River basin. Rich in benthic
invertebrate, the mudflats serve as a critical link in
the food web, providing foraging habitat for a vari
ety of migratory and resident consumers including
more than 4 million shorebird in spring, and 3
species of commercially fished salmon. The
Delta's tidal flats however are vulnerable
to offshore oil spills from tankers and
upriver oil spills from the Tran Alaska pipeline. A
spill could impact the food web of the delta, which
could ca cade to larger geographic impacts
becau e of the importance of the delta to
migratory species.

In 2000, Dr. Mary nne Bishop (Prince
William Sound Science
Center), Sean Power
(U niversity of South
Alabama), and Charles H.
Peterson (University of

forth Carolina at Chapel
Hill) began a large-scale
field stud to test the hypoth
esi that the distribution,
abundance and production
of benthic invertebrates
residing in intertidal sedi
ments are controlled by a
combination of predators

(top-down processes) and 0 CTDISurfac.. nutrlenl &chl .."'llon

bottom-up processes. Data a T.........llon

are being collected on
oceanographic conditions
nutrients, primary productiv-
ity (chlorophyll a) benthic invertebrates and their
predators. The project is funded by the Prince
William Sound Oil Spill Recovery Institute
and the Exxon Valdez Oil Spill Tru tee Council's
Gulf of Alaska Ecosystem Monitoring and
Re earch Program.

Bi hop and her colleague have documented a
gradient of benthic communi tie from the more
bracki h, highly turbid areas influenced by the dis-

Ecology of the
Copper River Delta
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been investigating shorebird use of the Delta's
intertidal benthic resources. They found that food
habits varied by year and species. For Western
Sandpiper and Dunlin, the 2 dominant shorebird
species on the Delta in spring the bivalve

Macoma balthica and the amphipod
Corophium salmon is were the most

important food items.

Migration of
Shorebirds Along the
Pacific Flyway
B, lar) Anne Bi~hop, Ph.D.

Shorebirds spend a large
part of their yearly cycle
migrating to and from their
breeding and wintering
grounds. With many North
American shorebird popula
tions in decline due to a loss
of wetland habitat quality and
availability, there is a need for
information on which habitats
shorebirds use during migration. With
its vast expanse of intertidal mudflats the
Copper River Delta is considered one of the most
important migration areas in North America,
with over 4 million shorebirds stopping each
pring. Over the past 12 years, Dr. Mar Anne

Bi hop of the Prince William Sound cience
Center, along with Dr. ils Warnock of PI.
Reyes Bird Observatory and Dr. John
Takekawa of US Geological Survey San
Francisco Bay Estuary Research Station
have conducted pioneering research on
horebird migration over long distances.

Together they have collaborated with
biologists from more than 30 wetland
areas to radio-track Dunlin, Long-billed
Dowitcher, Short-billed Dowitcher, and
Western andpiper from Mexico,
California and Washington to \ estern

laska. Their detection rate of birds past
their banding sites has been as high as 88%.
For all four species, the Copper River Delta is the
single most important stopover site with as much
as 80% of their Pacific FI way populations stop
ping there. The shorebirds spend an average of 2
4 days at the Copper before continuing on to their
breeding grounds in western Alaska. Bishop and
her colleagues plan to continue this important
research in spring 2004 when they will tag shore
birds in Baja California and monitor their north
ward migration. Their research has revealed that
shorebirds rely on an interconnected web of wet
lands along the Pacific Fly The Copper River
Delta was the single most important stopover site.

Because of the vast numbers of shorebirds using
the Copper River Delta tidal flats and the vulner
ability of the Delta to oil spills, Bishop and Dr.
Sean Powers from Dauphin Island Sea Lab have



Science of the Sound:
Community Science
and Environmental
Education
b) Kate AlnClnder, Fducatioll Specialist

lien I larquctt , Lducation SPC( ialist
~llld Katie 01 Oil, Education
Coordinator 2001-_00,

The Prince \i illiam Sound Science Center'
(PW SC) education program, Science of the
Sound, was developed in 1991 to encourage
inquiry into the natural world, to increa e scientific
and ecological literacy, and to fo ter respon ible u e
of natural resources. TIle program uses hands-on
learning and outdoor education to help children and
adults make personal connections to the natural
world and responsible decisions to u tain it.

Science of the Sound is a partnership program cre
ated and nm by educators from the PWSSC, the
United tates Forest Service/Cordova Ranger
District, and the Cordov'3 and Chugach chool
Districts. Other program partners that donate in-kind
services are the Ala ka Departn1ent of Fish and Came
and Prince William Sound Community College.
Four core programs make up Science of the Sound:

The Discovery Room is a monthly science and
environmental education program for elementaI)/
chool students in Cordov<l, Ala ka.

Outreach Discovery takes a modified version of the
Discovery Room program to the isolated
villages of Chenega Bay and Tatitlek in Prince
William Sound.
From the Forest to the Sea summer camp offers
field-based ecology program for 7-16 year olds.
Community Education Programs con ist of field
trips, lectures, and citizen science projects for
adults and families.

The Discovery Room: Science
Education in Cordova

The Discovery Room has been the main tay of
Science of the Sound for thirteen years. Instructors
from the PWSSC and US Forest Service plan
and teach science and environmental
education at the Discovery
Room, housed in the
Prince William Sound

Community College. During the school year, every
Cordova student in kindergarten through sil\ih
grade visits the Discovery Room once a month.
Topics change monthly, and include sludies on wet
lands, pollution, tlle ocean, food chains, weather
plant and animal adaptations, and energy. These
topics often correlate with what is being taught in
tlle students' classrooms.

Students at the Discovery Room are divided into
small groups and travel through several stations with
an instructor. lllis small shldent-to-staff ratio allows
for individualized and in-depth lessons. Kids Jearn
through man styles, including hands-on experi
ments, demonstrations, take-home project~, puppet
shows, and games. This muJti-disciplinary approach
to learning makes science fun and allo\\ the shl
dents to understand science. Frequent field trips to
related locations are the highlights of each year,
according to ludents and instructors alike.

Outreach Discovery: Science
Education in Chenega Bay and Tatitlek

PWSSC educators take Discovery Room to the
rural villages of Chenega Bay and Tatitilek, adjusting
topics to fit the school's curricula. During the vi it,
Di covery Room educators work with the entire
shldent body for two to three full days. Recent
trips to the villages have utilized the fore ts and
beache near the schools as outdoor classrooms.
During the visits, science becomes relevant for
shldents as they explore ecological principles in
their own back ard.

From the Forest to the Sea; Summer
Environmental Science Camp

During PWSSC summer camp, students from 7
to 16 years of age spend up to six days based at a
camp near 25-Mile on the Copper River Highway
out ide Cordova. Students explore the major
ecosystems of the region and sludy their interde
pendence. Human connections to, impact on,
and dependence on ilie environment are also
investigated. In addition to shldying, students
enjoy the all the fun of camping with games,
campfires, songs, and s'mores. Educators from the
PWS Science Center and US Forest Service oper
ate this program, and campers attend from

Cordova throughout
Alaska, and the

lower '48. Students
who attend From

ilie Forest to tl1e Sea



explore the rainforest, wetland, glacial, ocean, and
intertidal ecosystems while learning to kayak, canoe,
and survive in the outdoors. This approach develops a
deep understanding ofthese ecosystems and the impor
tance of human actions within them. Forest Service
and Science Center researchers share their own proj
ects \\~th the campers, which gives the students an
inside look at "real science."

Community Programs: Science
Education for Adults and Families

Community programs are pre ented weekly at the
PWSSC during the school year. 'O,e goal of commu
nity programming is to give Corclo ans an understand
ing of the natural environment around them. Led by
PWS Science Center educators and local researchers,
community programs mclude field trips to tI,e mud
flats, night hikes, star gazing and astronomy, animal
tracking and winter adaptation, and presentations on
current research being conducted by local scientists.
All community programs are free of charge.

Attendance and programs at the 2002-2003 com
munit eries increased 30% from the previou
years. Families spend Saturdays with Science
Center staff attending seminar, hiking, or boat
ing. Some of the most popular programs were the
intertidal program, fossils, bear safety, and Dr.
Dick Thorne's presentation on herring popula
tions in Prince William Sound.

Additional Community
Education Programs

The Orca Project: Skeleton
Rearticulation of "Eyak"
the Killer Whale

In July of 2000, a killer whale washed up onto the
beach at Harmey Bay in Cordova, Alaska. The whale
was butchered with help from the Native Village of
Eyak, the Alaska Native Sea Ottor and Sea Lion
Commission, the U.S. Forest Service and many\clm
lEeIs. Science Center educators then worked with
NVE staff on the
extensive cleaning
and re-articula
tion of the
skeleton. It is only the
fifth complete Orca
skeleton in tl1e world. Lee
Post, a marine mammal re-artic-

ulation specialist from Homer, helped in tl1e final stages.
The completed whale skeleton is hanging in the

upper level of the new ative Village of Eyak
Ilanka building in Cordova, and will eventuall be
complemented by educational and interpretive
displays. The Science Center's share of supplies
and staff for the project, including the develop
ment of the Orca Project website, was supported
by the Christensen Fund and the Oil Spill
Recovery Institute.

Plans for the Future of Science of the Sound
include establishing a science base camp on the
Copper River Delta for community programs
and Discovery Room field trips. The taff plans
to expand the number of field trips and the
amount of time pent with students during
Di covery Room programs especially time
outside exploring the natural world.

Discovery Room educators look forward to
more involvement witl, high school students in
tI,e future. Previous work witl1 high school stu
dents included taking a team to tI,e state-wide

ational Oceans Science Bowl, helping students
witl1 data collection and classroom presentations.

Finally, the Community Education team plans
to expand educational and scientific resources
tl1fough web-based programs for classrooms out
side of Cordo a, as well as creating links for' the
various research projects occurring in conjunction
with the PWSSC.
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Katie Of,01l was Cducation CoordlTlator lor
P\\ ' C from 2UO1 though ZOOi and contributed
the hals of this report before her departure
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Now a pilot project for the
Alaska Ocean Observing System,
the PWSOOS is qesigned to
increase efficiencies of existing
ocean observing work and
develop products useful to a
wide variety of users including
scientists, resource managers,
search and rescue, educators,
industry and security agencies.

(Continued on page 5)
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Hinchinbrook Entrance and
Montague Strait.

The information will answer
questions about the
mechanisms and exchange
rates of water between the Gulf
of Alaska and the Sound. This
is critical to understanding the
variation in ecosystem
processes and the population
dynamics of plankton and other
biological communities. .r---.....,.,._"",,,,,,",,

While the NOAA buoys have
built-in capability to transmit
the data in real-time, the other
instruments will collect and
store data. Science Center
staff will retrieve the
information twice annually in
conjunction with hydrographic
surveys they will be doing on a
quarterly basis. .

This work is made possible
through two NOAA grant
awards in 2004 to support
enhancement of the Prince
William Sound Ocean
Observing System (PWSOOS).

The Prince William Sound
Science Center purchased an
acoustic Doppler current profiler
(ADCP) to measure ocean
conditions, and NOAA installed it
last spring while doing regular
maintenance on the buoy. Part
of an effort to enhance ocean
observations in Prince William
Sound, the ADCP is the first of a
dozen new instruments that will
be deployed in the coming year.
Eventually, all three NOAA buoys
in Prince William Sound will have
ADCPs attached to them, and an
array of ADCPs will also be
moored in an array across both

For the ·first time ever, real-time
data describing ocean
conditions in Prince William
Sound is transmitting from the
mid-Sound (West Orca Bay)
NOAA buoy. At the buoy's
website (address below), YO.u'li
find salinity, conductivity and
water temperature ,data as well
as the direction and speed of
the'currents at varying depths to
1200 feet.

Oceanographic instrument added to mid-Sound buoy

A view of Cordova from the air.I

Investigators look for better methods to dispose seafood waste
byDr. Richard Thome

The Science Center, in cooperation
with the Copper River Watershed
Project (CRWP), recently hosted a
workshop on seafood waste
discharge alternatives. The October
6 workshop, part of a Science Center
Project funded by Exxon Valdez Oil
Spill Trustee Council (EVOS TC),
focused on the adverse changes in
the Orca Inlet ecosystem caused by
the Environmental Protection Agency
mandate to grind fish waste.

Prior to the change, which occurred
in the late 1970's, whole fish
carcasses were utilized by larger
fishes, crabs and even the now
endangered Steller sea lions. The
process of grinding waste to less

than 0.5" effectively limited this
potential food resource to bacteria,
worms and gulls. Gulls attracted to
the discharge have become a major
nuisance, and potential health hazard,
for Cordova. The EVOS TC-funded
project seeks to document that larger
grinds, heads, or whole carcasses can
be effectively utilized by larger,
commercially valuable species.

About 20 people attended the
workshop, including local
representatives of Alaska Department
of Fish and Game, Native Village of
Eyak, CRWP, PWSSC and seafood
processors. Attendance included
three individuals from outside

(Continued on page 6)
. Hundreds ofgulls are attracted to the current outfall pipes
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Four more stations were' sampled
along the estuarine gradient of

Acoustic Doppler Current Profiler
(ADCP) and a surface
temperature and salinity sensor
purchased by a grant to the
Science Center. This ADCP
measures ocean currents through
the entire water column and the
buoy transmits these data along
with weather data every hour to a
web page (www.ndbc.noaa.gov,
Buoy 46060). .
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Figure 2. (above) Bathymetric bottom profile of the transect

Figure 1. (left) The oceanographic transect on 10/16/04

Orca Bay to measure the
change in intensity of
freshwater stratification. The
bathymetry of Orca Bay shows
a shallow sill at The Narrows,
and four of our samples were
collected outside of the sill and
one inside near the mouth of.
the Rude River (Fig. 2).

We would expect our profiles to
show that water becomes
colder -and less saline towards
the head of Orca Bay where
glacial meltwater enters via the
RUde River. But surprisingly,
il'!side of The Narrows, the

I I water became colder and more
saline (compare the plotted
line for OB5 on Fig. 3). Our data
suggests that relatively cold
and fresh river water is mixed
with more saline water that
intrudes over the sill when tide
floods. The cause of this mixing
is not know, but possible
mechanisms may include
tidally driven flow over the sill
creating turbulence that
disrupts freshwater
stratification, or a tidally
generated internal wave at the

, 1sill may break causing mixing in
the shallow basin at the mouth
of the Rude River.

The mid·Sound NOAA weather
buoy was recently fitted with an

community group to .
accompany the students on the
research cruise. The ship's
company was extremely
accommodating and provided
not only free range of the ship's
bridge and buoy deck but also
plenty of assistance with the
sampling equipment.

The cruise departed Cordova at
8 am for the NOAA weather
buoy where the water column
temperature and salinity were
measured to a Elepth of 250
meters. At the same time that
the physical properties of the
water were measured, plankton
samples were collected using a
fine·mesh net.

Dr. earl Schoch shows oceanography students how a CTO records infor
mation as it descends to the bottom of the ocean.
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OSRI News: Oceanography class hosted by USCG Cutter Sycamore
byDr. CalfSchoch '--1------S:=-:al::"""':ini-ty....,-(ps.....,u)-------,j

28.0 29.0 30.0

On October 16, the Coast
Guard Cutter Sycamore hosted
the Prince William Sound
Community College
oceanography class for a one
day research cruise to measure
the temperature, salinity and
density gradient of Orca Bay'
between the mid-Sound NOAA
weather bUoy and the Rude
River (Fig. 1). Oceanographers
Carl Schoch.and Claude
Belanger, and instructors Kate
Alexander and Allen Marquette
from the Prince William Sound
Science Center accompanied
the students for a day of
hands-on experience with
oceanographic sampling
equipment and ship
operations.

Allen 'also organized a Cordova
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Update on the education programs of the Prince William Sound Science Center

Finally, three weeklong overnight programs
were held for ages 9-14 and two single
overnight programs were held for ages 7-9.
The weeklong science camp programs filled
immediately with participants from all over
the state and even a few from the lower 48.
Campers in these session were able to kayak,
canoe, and hike while learning about
wetlands, temperate rainforest. and glaciers
on the Copper River Delta, and the intertidal
zone of Prince William Sound. The two mini
cClmp programs organized for youth aged 7-9
focused on native plants and astronomy.

Camp staff included two summer interns for
the Prince William Sound Science Center;
Libby Rayburn and Hilary Papendick. Both .
women learned tremendous amounts about
teaching and the local ecosystems and left
Cordova excited to continue on their path of
environmental education. The programs
certainly wouldn't have been as successful
without their hard work!

Plans are already in place for next summer
programs. One new program will include a
Leadership Training program for youth aged
15-18. We also hope to offer at least one
more week long session in order to meet the
increasing interest for these type of
programs. For more information on our
camp programs check out our website at
http://www.pwssc.gen.ak.us/pwssc/educ/ca
mpjcamp.htm.

Science Center lab technician Signe Fritsch demon
strates how to get an otolith out of a salmon.

were split into an older and younger age
group. Both groups ended the week with a
group overnight.

Two Community Days were hosted as well
for participants of all ages. These were a
kayaking trip to explore intertidal
ecosystems and a canoe trip to learn about
the importance of wetlands. We had 40
participants on the kayak day and 45 attend
the canoe day. These programs were made
possible by community donations of time
and equipment from organizations such as
Cordova Auto Rental, Cordova Coastal
Outfitters, Copper River Watershed Project,
and individual members of the community.

Camp participants collect benthic
macroinvertebrates on wetland day.

Kayaks-line Ol)servation Island on Kayak Day.

:*~*~*~*;.~:;~~1!;,t:-.*,;~*******,~**,*.~***************** **********:/(·***~~*}"~~,~~·~.·~~:~:r:~~~~:*:*~~*:~**~** ***::

: Seven campers' experiences were made possible by scholarships from the. carol :* '.,._ '-:>', . .,ji'> :?: ' ..

:4TreadweJI ~cholarship Fund. Please contact Kate for information on how you can help ,:
: provide this camp experience for a lucky applicant! Thanks to those who contributed to:*.. ",,', -,t. .,."

: the scholarship fund this past summer. :* .... .<j.-'-,"" :'~., j.- :;' ..... • - *
**********************************************************************************~******

Girls Scouts paddle down Alaganik Slough.

"From the Forest to the Sea" S~mmer
Camp program saw a marked increase in
participants from 62 in 2003 to over 150
people this summer. This is a result of
an increased diversity of camp programs
offered as well as a whole lot of
sunshine!

Another new program held this summer
was a week long day camp. Since we
were not limited by sleeping space at our
overnight campsite, we were able to
enroll up to 20 participants. This
program lasted a week and participants

Day camp participants show off a sunflower
star found on intertidal day.

Summer days full of sunshine and smiling faces: 2004 From the Forest to the Sea Summer Camp update
i i

The summer started with a Girl Scout
camp for two local troops. We had
nineteen 7-8 year old participants for one
night and two days of science activities,
arts and crafts, and games. We then
hosted eighteen 6 th graders for three

-days and two nights, helping the girls
work towards earning six Girl Scout
badges.

For more information on these programs or to find out how to contrib,ute to our education efforts, contact Kate Alexander-(kate@pwssc.gen.ak.us) or
AI/en Marquette (allen@pwssc.gen.ak.us) at any time!
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Discovery Room students explore the life of salmon
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October spawned a new school project is new this year and River. From May to September, month to provide visual images of
year of exploration in the expands on the Copper River monthly data is collected for how the area changes throughout
Discovery Room with salmon Watershed Project (CRWP) CRWP by volunteers all over the year. Different students each
being the focus. rylt. Eccles FishWatch program. It will offer the Copper River Watershed in month will be selected by Science
Elementary School students students the opportunity to order to gain an overall Center educators and Mt. Eccles
learned what makes a fish a monitor a known salmon ul)derstanding of the status of teachers to give different students
fish, how salmon find their way spawning location on fhe Eyak important salmon habitat. the opportunity to participate in
home to spawn, and the older

The Discovery Room monitoring
this unique program.

I istudents were introduced to a
salmon habitat monitoring program will continue these Another aspect of the salmon

project. tests on one site throughout habitat-monitoring program
the winter months to see how includes the villages of Tatitlek

Throughout the rest of the salmon habitat changes during and Chenega Bay. Students and
school year, students will learn the winter. Each month, eight teachers in these remote villages
specifics about salmon life to ten Eccles students will will also be collecting similar data
cycles, anatomy, habitat, how accompany Science Center around their village and will share
and why salmon populations educators to record air and this data with students in
are managed and water temperatures, Cordova. All students will be able
salmon/human interactions. Sixth grader Craig Bailer works precipitation, dissolved oxygen to make comparisons between
Our last program of the year will his way through snow drifts content, nitrate and phosphate other communities located around
again focus on the amazing with the net used to sample levels, pH, and benthic the Prince William Sound, allowing
shorebird migration that takes benthic macroinvertebrates on macroinvertebrates. A series for a greater understanding of the
place each May. the November sampling day. of photographs will also be whole ecosystem rather than an

The salmon habitat monitoring
taken of the same area each (Continued on page 6)

Community Program series kicks off in September tour at the Alaska Volcano
Observatory in Anchorage.

The Community Education discovered and harvested by the Students taking the class gave a
Program started up in September group. presentation for the Community
with' great attendance for the first

Another popular program with that included a Power Point
exciting programs of the season.

over forty people in attendance program showing the extent of the
One of the recent topics

focused on the Geology of field trip as well as rock and fossil
included, Mushrooming around
Cordova. Forty-two people Denali National Park. Recently, specimens collected on the trip.

attended the mushroom Allen Marquette of the Prince Lastly, students split a few large

presentation, which included William Sound Science Center specimens of shale collected on
Oceanography student Ezekiel Brown,

many samples of poisonous as participated in a field trip with the trip, exposing beautifully brings up the plankton net.
Cordova High School geology preserved fossil leaves for

well as edible mushrooms.
teacher Adam Low and fifteen members of the audience to take college and thirteen community

After the program, all of the geology students on a five-day home. members. Plankton nets were
edible mushrooms were sauteed field trip to explore the geology Other programs included a nine- towed to capture plankton and
in butter and served to the many of interior Alaska. Besides hour cruise on the Coast Guard other microQrganisms, which
visitors. A few attendees braved Denali Nat'l Park, students also Cutter Sycamore performing were viewed through microscopes
the torrential rains to go learned about the geology of oceanography experiments. on the Cutter. Students also
mushroom collecting up Power coal deposits near Healy, the Participants included seven dropped a CTD and the data
Creek Road. Many edible Independence gold mine at students enrolled in an downloaded onto computers for
varieties of mushrooms were Hatcher Pass and received a oceanography course at the local participants to observe.

Science Bowl participants tackle local affects of global climate change
Kate Alexander will again have
the honor of coaching a team of
local high school students in the
Tsunami Bowl, the regional
competition of the National
Ocean Science Bowl. This year's
team includes six students: Lee
Collins, Chris Hager, McKenzie
Herring, and Leif Stavig of last
year, as well as new members

Ezekiel Brown and Beth Locklar.

The research topic for this year's
competition is "The effect of
climate change upon Alaska's
marine ecosystems and the
communities they support." The
Cordov<;l team will call on
experts in the field of
climatology, glaciology, and
ocean circulation in order to

speculate how global warming may
affect the physical environment
surrounding Cordova. The
students will then focus on how
these effects are manifested in the
marine food chain, including
salmon species that Cordova relies
so heaVily on for commercial and
subsistent purposes.

A majority of the team members
are also enrolled in the
oceanography class offered at the
PWS Community College. This
course will help prepare the
students for the quiz bowl
competition that will take place in
Seward from February i8-20th,
2005.

2004-2005 Science of the Sound Sponsors: OSRI, State ofAlaska; Co~stallmpactAssistance Program, ConcocoPhillips, Alaska Conservation Foundation, BP
Local Sponsors: Cordova Telephone Cooperative, Cordova Electric Cooperative, Alaska Marine Lines

Thanks for your supportl
,



were two pos~ible factors in this
exceptional pink salmon sur
vival. One was a late spring
increase in large copepods, the
other was an unusually high
abundance of euphausids (or
krill) (Figure 2). Both euphau
sids and large copepods proba
bly act as a prey shelter, divert
ing pollock away from predation
on juvenile pinks.

Spring 2004 was characterized
by relatively high large copepod
abundance, but relatively low
euphausid abundance. Conse
quently, the adult pink salmon
return,next summer should help
clarify the relative importance of
these two zooplankton compo
nents.

Figure 1. Comparison ofadult pink
salmon returns to PWS with the
average plankton net catch of large
copepods during the previous
spring.

Figure 2. Comparison ofadult pink
salmon returns to PWS with a
combined index of large copepod
and euphausid abundance during
the previous spring.

In 2000, the Science Center
initiated a spring survey of
zooplankton abundance in
PWS to help understand the
factors impacting juvenile
pink salmon ~urvival. This
spring marked the fifth year,of
the program,

Pink salmon return as adults
after slightly more than o'ne
year at sea, so this year also
saw the fourth year of returns
that resulted from nursery
ocean conditions that were
monitored by the surveys.
Two of the pink salmon re
turns were relatively large,
2001 and 2003, while the
returns in 2002 and 2004
were disappointing. The two
high returns were associated'
with nursery conditions with
high abundance of large cope
pods, while the two low re
turns came from poor spring
nursery conditions (Figure 1).

The return in 2003 was un
usually high even for the rela
tively high abundance of large
copepods that were observed
during spring 2002. There

PWSSC completes fifth year of monitoring the juvenile pink salmon food supply
ByDick ",ome

Figure 2
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variations in density and current
before, and during, the period of
renewal.

Since finishing that degree he
has been a research assistant on
the Canadian Coast Guard Ship
Amundsen in the Arctic. Prior to
1993 he was a research
assistant in physical
oceanography at McGill
University in Montreal. In 1993,
he moved to Norway with his
NorwegialJ wife and two
daughters. While studying
Norwegian, he also participated
in research projects at the
Norwegian Polar Institute and at
~he Norwegian Institute for
Forestry Research.

Now living a spartan life in
Cordova, he contemplates why
he accepted a post doc 6500 km
from his wife and children, reads
esoteric English novels, develops
plans for moving a piano to
Cordova, and is humored by the
efforts of the Science Center
staff in teaching oceanography at
the local commu~ity col.lege.

Hinchinbrook Entrance and
Montague Strait. He will also look at
the problem of differentiating the
freshwater flowing into Prince
William Sound as rain and melting
snow from the volume that
discharges into the Sound from
melting glaciers. In his spare time,

• he plans to study the frequency and
magnitude of water renewal in the
deep basins of the Sound.

Claude recently completed his
doctoral studies in physical
oceanography at the Institute of
Ocean Sciences of the University of
Quebec at Rimouski. His
dissertation focussed on
understanding the tidal and
subtidal circulations'in the
Saguenay Fjord, a large embayment
off the St. Lawrence River in
Quebec. He conducted a large
observational oceanography
program and observed an
unexpected summer episode of
deepwater renewal and succeeded
in developing a three-dimensional
numerical model of this fjord to
explain the tidal and subtidal

season as caretaker
she became somewhat of an
expert at composting, and ,
enlightened many hikers about
the finer details of composting
human wastes at high use sites
in the backcountry.

.~
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Dr. Claude Belanger joined the
Prince William Sound Science
Center as a post-doctoral
oceanographer in July 2004.
Under the advisement of Dr.
Steve Okkonen, he will be the
lead investigator on the OSRI
grant to the Science Center for
the oceanographic monitoring of

New staff join the Center

Lindsay Butters
has joined the
education staff
as education
intern from
November
through May,
2005. She will
be helping with

the Discovery Room, Community
Programs, Outreach Discovery, and
high school programs during her time
here. Lindsay is from Blue Mountain
Lake, New York and she graduated
this spring from Johnson State
College in northern Vermont. Most
recently Lindsay served as a
backcountry caretaker for the Green
Mountain Club in Vermont, providing
education and assistance to hikers
and groups using the Long Trail, the
oldest long distance hiking trail in
the U.S. The 273 mile Long Trail
runs the length of the state from
Massachusetts to canada via the
spine of the Green
Mountains. During her second

NOAA buoy cont'd

(Continued/rom page I)

Another part of the project will
improve the meteorological
data available from multiple
locations around the Sound.
The six stations installed two
years ago by the Oil Spill
Recovery Institute are being
upgraded this spring and, in
some cases, the locations
moved. In partnership with the

Natural Resources Conservation
Service (NRCS), the new stations
will be part of a network that uses
meteor burst communications
technology for transmission of its
data. In addition to improved
consistency and data quality, the
upgraded weather stations will
include precipitation gauges.

Additional work funded through
the NOAA grants to the Science
Center includes development of
both a wave model and a real

time data assimilation ROMS
ocean circulation model. Those
models will be developed,
respectively, by Texas A&M
University and the Jet Propulsion
Laboratory.

Visit these web sites for more
information about the buoys,
AOOS or PWSOOS:
www.ndbc.noaa.gov ;
www.aoos.org ;
www.pwsoos.org.

Discovery Room cont'd

(Continued/rom page 4)

isolated picture of one
community. This collaboration
between schools will also provide
cultural and social exchanges •
among isolated communities. It
will serve as a pilot for future
collaborations with schools
located throughout Alaska and in
the lower 48.

I 10 kID I Crabs crabs I

I 1km I Small invertebrates, Small
decomposers invertebrates,

decomposers

the project. Gary Thomas,
former president of PWSSC,
presented a model on seafood
waste dispersal that
documented the role of
biological transport of waste
products. According to Dr.
Thomas, the change to a fine
grind discharge actually
intensified the problem by
limiting utilization to smaller,
less mobile organisms. The
study is planned over three
years, depending on future
funding. The 2004 final report
is available through the
internet at
www.EVOSTC.state.AK.USin
annual reports 2004, principal
investigator Thorne.

The change from whole carcasses
to a fine-grind discharge changed
the utilization patterns from large
fishes, mammals and crabs to
smaller, less mobile organisms,
resulting in less effective disposal.

(Continued/rom page I)

Cordova: Kenwyn George of
Department of Environmental
Conservation (Juneau), Gary
Thomas of Rosentiel School of
Marine and Atmospheric
Science (Miami), and Dick
Dworsky, Science Coordinator
for EVOS TC (Anchorage).
Kenwyn George has conducted
related studies in Ketchikan
and is a major collaborator on

Small fish

Large fish11000km I. ~

I Scale I I Pre'78 I I Today. I
110000 km I , Birds H Birds _I

Mammals l j Mammals I

Seafood waste cont'd
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IPWSSC and OSRI Board News I Board as an alternate oil
and gas industry
representative.

The OSRI Board will next
meet on Nov. 19 in
conjunction with the OSRI
Scientific and Technical
CO!llmittee. The draft
Science Plan will be the
focus of this meeting, in
Anchorage. The OSRI Board
plans to approve the pl~ln at
its Feb. 10-11, 2005
meeting.

The next PWSSC Board of
Directors meeting is June
10,2005.

Page 71
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Treasurer. Walter Parker was
also re-elected to serve on the
Executive Committee.

Also elected to three-year
terms on the PWSSC Board
were Steve Smith (Cordova
fisherman), Jerry Gallagher
(ConocoPhillips), and Mead
Treadwell (Venture Ad-Asta)

OSRl's Executive Committee
for 2004-2005 was elected to
include John Calder, Chair;
Douglas Mutter, Vice-Chair;
Mark Fink, Secretary; R.J.
Kopchak, Treasurer; and Carol
Fries and Douglas Lentsch as
members at large. Michael
Bronson joined the OSRI

unusually calm weather
conditions during the first two
weeks of August assisted the
"no-loss of drifter buoy" results.
A written report on the
experiment is expected by late
October and will be posted at
the websites.

The Science Center's Board
unanimously re-elected existing
officers including Meera
Kohler, Chair; Edward Backus,
1st Vice-Chair; Charles
Meacham, 2nd Vice-Chair; Ed
Zeine, Secretary; and Gale Vick,

Policies and programs were
reviewed during mid-September
Board meetings of the Prince
William Sound Science Center
and the Oil Spill Recovery
Institute. The two Boards met
jointly on Sept. 13 in Cordova
and held separate meetings as
well to elect officers and
approve budgets and work
plans for the new fiscal year.

A 'report on the drifter buoy
experiment conducted in early
August was presented to the
joint Board session. The

Current research projects listed by the principal investigating scientist

Learn more abou~ these projects at www.pwssc.gen.ak.us or contact the Principal Investigators listed below.
.......................................................................

Richard Thorne, Ph.D, is a fisheries scientist with many years of
experience using hydroacoustics to measure fish and plankton

populations. Current projects he is leading include:

-Monitoring the juvenile pink salmon food supply and predator

populations in Prince William Sound

-Investigation of the role of Pacific herring as winter forage for
Steller sea lions

-Impacts of Seafood Waste Discharge in Orca Inlet. (co-PI Dr.
Mary Anne Bishop)

Thomas C. Kline, Jr., Ph.D. is a biological oceanographer who
specializes in food web analysis using stable isotopes. Current
projects include:

-GLOBEC -A long-term observation program using stable
isotope abundance for detecting coastal Gulf of Alaska
zooplankton source fluctuations.

-Salmon Derived Nutrients

Mary Anne Bishop, Ph.D. is an ecologist who has conducted a variety of
studies on the Copper River Delta and Prince William Sound region
since 1991. Her current studies include:

-Spring Migration of Shorebirds in PaCific Flyway: Wetland Quality,
Bioenergetics, and Connectivity

-Ecology of Copper River Delta Flats

-Estuaries as essential fish habitat for salmon ids: Assessing residence
time & habitat use of coho and sockeye salmon on the Copper River
Delta. . .
Oceanographer Claude Belanger, Ph.D. works with Shelton ,Gay, M.S. on
physical observations oceanography programs. Steve Okkonen, Ph.D., as
an OSRI Senior Research Fellow, works in collaboration with Belanger, Gay
and also the OSRI Science Director. Current programs include:

-Observational Oceanography in Prince William Sound

-Enhancements to the PWS Observing System

-Copper River Delta hydrography: oceanographic support

Become a Member
The mission of the Prince William
Sound Science center is to:

Contribute to the comprehensive
description, sustained monitoring
and ecological understanding of
Prince William Sound, the Copper
River and Gulf of Alaska;

Promote the goal of maintaining
long-term, self-regulating biodiver
sity, productivity and sust;linable
use of renewable resources;

Educate and inform the youth and
the general public about the critical
interdependence of the biology and
regional economies of Alaska.

The Prince William Sound Science Center is an independent, nonprofit research and education'organization.
Your membership is important. Although much of our research is grant-funded, our education, communications
and research planning programs are not. Membership contributions help us continue to serve the public as an
information resource and acknowledge your support for ecosystem monitoring.

Ii!. :;..

Name
. . I

Address PRINCE WllUAM SOONO
SCIENCE CENTER
, Q It OOY,,-, .. L .. 5 ....

City State Zip
... --- Membership is tax-dedllctible.

E·mail
Benefits include a 10 percent

Please check the membership level of your choice, THANK YOU! discount on the purchase of

$1 ,ODD-Orca $10D-Chinook $10-Student or Senior Citizen
T-shirts, posters, and other

q q q logo merchandise. You will also

q $500-Grizzly q $40-Family Please mail to: PWS Science Center recei\'C a membership decal.

$25D-Eagle $15-lndividual PO Box 705, Cordova, AK 99574
THANKS FOR YOUR

q q

SUPPORT!
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Mark your calendars! Annual fundraising dinner is June 11, 2005 ,I
I

One lucky winner
was crowned a Cop
per River Queen for
a day (above right).
Science Center
intern Libby Rayburn
(right) displays one
of the yummy treats
from the Dessert
Auction. The 2004
event raised almost
$20,000 for Science
Center programs.

an entertainer, kitchen slave, arts or fresh
fish donor, please let us know.

Copper River Nouveau logo merchandise is
available at the Science Center. The logo is'
reminiscentof an old salmon can label and
printed in red, copper and white on black
fabric. The popular 2 pocket server's apron
with the Nouveau logo ($20) initially sold
out just'days after the summer 2004 event
but we've replenished our supply of these

·.one-size-fits-all aprons that are perfect for
Christmas presents! Black'cotton logo T- ,
shirts in men's and women's styles are also
in stock in the full range of sizes ($15).

The Cordova Alutiq Ikumat Dancers perform on
the Science Center dock during the early eve
ning reception (left).

The Copper River Nouveau 2005 will be
atthe Reluctant Fisherman Inn dining
room, Cordova's most elegant banquet
location, with a grand view over the
harbor and the PWS_Science Center
building. Local residents Sylvia Lange,
Greg Meyer andfamily have worked hard
this fall to restore the hotel and
restaurant to its full potential.

Will there be salmon? Oh yes, always
Wild Copper River Salmon! At Copper
River Nouveau we promise you the finest
seafood menu, carefully selected wines,
and the most boisterous company within
a thousand miles.

Tickets go on sale May first for the June
event. If you would like to participate as .

Jack and Van
(above left) from
the Mazx Bros
Cafe in
Anchorage were
responsible for
this year's wild
salmon feast!
Senator Arliss
Sturgelewski (left)
served as
honorary hostess
for this year's
festivities.







Imagine the Benefits of Forecasting 
Conditions on Alaska's Seas as 
Routinely as Meteorologists 
Forecast the Weather. 

• Maritime shippers would be able to 

take advantage of favorable currents 

while avoiding heavy seas, ice-choked 

straits, and strong headwinds. 

• Fishermen could pinpoint the likely 

location of nutrient and temperature 

"hotspots" to find fish more efficiently. 

• Subsistence users would have better 

forecasts of sea ice conditions. 

Such benefits are the goal of the Alaska 

Ocean Observing System (AOOS)-a 

federal, state, and private p~ 

that will collect coastat*l@cprm 
observation~-m e in 

useful ways t&:abroad audience of Alaska 

stakehoWilt. 
AOOS will help scientists und11/"slm1d. 
integrate, and track changes · sea 
ice, and convey their information to 
marine industries. 

AND LIVING RESOURCES AND PREDICT FUTURE CHANGES AND THEIR CONSEQUENCES 



plankton blooms. Researchers on 

ships will feed their data into the AOOS 

information system. Direct observations 

by Alaskans themselves, as well as the 

local and traditional knowledge kept by 

Alaska Natives, will play vital roles. 

AOOS will deliver real- and near real

time information-call them ocean 

"nowcasts" and forecasts-about our 

ever-changing marine environment. 

Over time, the information can reveal 

of Alaskans reside along the coast and 

make their living directly or indirectly 

from what the sea provides. Indeed, our 

seas are our lifeblood. Approximately 

40 percent of the U.S. seafood catch is 

harvested from Alaska's waters. The sea 

yields other resources as well. About 15 

percent of the nation's oil supply comes 

from within Alaska's coastal zone. Cruise 

ships ply our seas, bringing more than 

one million wide-eyed visitors to the state 

each year. 

can help Alaska stakeholders cope with 

the multitude of changes they now face 

and will face in the future. AOOS will 

serve as a centralized program to gather, 

sort, store, and share ocean observations 

to help us better understand, prepare 

for, and respond to our changing seas, 

including the potential to save lives and 

benefit the Alaska economy. 

FOR THE PUBLIC GOOD." - MOLLY MCCAMMON, DIRECTOR, ALASKA OCEAN OBSERVING SYSTEM 





How Will It Work? 

AOOS will organize around three regions: 

the Arctic, Bering Seal Aleutians, and 

Gulf of Alaska. Observing platfonns will 

be established in each region to collect 

and send data to the University of Alaska 

Fairbanks. Because Alaska is so remote 

and conditions are extreme, setting up 

and maintaining observing stations 

will be a challenge. But once they are 

established, AOOS will join a growing 

worldwide network of ocean observing 

systems. 

The U.S. Commission on Ocean 

Policy strongly supports the creation 

and funding of a national network 

of regional ocean observing systems. 

In Alaska, AOOS will be driven by the 

needs of a diverse group of stakeholders 

which includes shippers, Alaska Native 

communities, oil and gas developers, 

fishermen and women, resource 

managers and regulators, and others. 

Who Will Make ADOS a Reality? 
A broad-based P.artnership of state, 

federal, university, and private 

organizations has been formed to 

meet the needs of Alaska's marine 

stakeholders. Partners include the 

University of Alaska, National Oceanic 

and Atmospheric Administration, North 

Pacific Research Board, Alaska SeaLife 

Center, Arctic Research Commission, 

Barrow Arctic Science Commission, 

Alaska Sea Grant, Prince William Sound 

Science Center, and industry groups such 

as fisheries and shipping associations. 

Federal funding is expected to finance 

a national ocean observing system 

composed of regional systems, including 

one in Alaska. Internationally, the Global 

Ocean Observing System is working 

to link U.S. efforts with those of other 

countries as part of the Global Earth 

Observing System of Systems. 





The Director's
Perspective
Season's Greetings from the
Alaska Sea Life Center:

In the midst of this
season of giving,
celebration, and

reflection, Iwould like to
take the opportunity to thank our

members, visitors and supporters for their efforts,
contributions, and continued interest in the Alaska

SeaLife Center and our work on behalf of Alaska's
marine ecosystems.

UPCOMING EVENTS AT THE ALASKA SEALIFE CENTER

JANUARY 20 • 22 Celebrate Seward's Annual Polar Bear Jump-Off at
the Alaska SeaLife Center! Special Activities and crafts for the whole family.
Call Jason at 907-224-63" for more information.

MARCH 10 • 12 &MARCH 24 • 26 It's all about animals during
spring break at the Alaska SeaLife Center! Special presentations, activities and crafts
for kids of all ages. Call Rebekah at 907-224-6312 for more information.

F(Gt.,-r(
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Yelloweye

Rockfish
The SeaLife Center is pleased to house

their first Yelloweye Rockfish (Sebastes ruberrimus).

This animal had to be brought to the surface slowly and once aboard,

aquarists carefully purged the remaining air in its swim bladder to allow this

animal to adapt to its new environment.

Often mistakenly called Red Snapper, the adult Yelloweye Rockfish is easily

recognizable by its large size, bright orange body and golden yellow eyes.

Although quite different in appearance from the adult, juvenile Yelloweyes are also

easy to identify with two bold white stripes down each side. Yelloweye Rockfish

have internal fertilization and give birth to live young. Rockfish are unique in their

reproductive strategies as most other bony fish fertilize eggs externally. This is one of

the largest rockfish species often weighing more than 20 pounds and one of the longest
lived, frequently liVing more than 100 years. You can see this beautiful animal in the Bird

Habitat in Underwater Viewing.

L

The Alaska SeaLife Center reached a number of

milestones this past year, but one of the most SENIOR SUNDAY! Enjoy complimentary coffee and the Sunday paper with your
memorable was the opportunity I had to welcome a friends in the Center's lobby each Sunday from October through March. No admission
couple from Kalamazoo, Michigan celebrating their 50th required. Seniors 55 and older can tour the exhibits at half the admission price. Offer
wedding anniversary. -.•on \.-u... not valid with other promotions. Call Rebekah at 907-224-6312 for more information.

fhank YouThis was a special occasion for Franklin and

Joan Van Oosten, and a landmark for the
Alaska SeaLife Center. The Van Oosten's

arrived at 2:41 p.m. on Thursday June 16, 2005
as customers 1,000,000 and 1,000,001
respectively.

We wish you Merry Christmas, happy New
Year, happy holidays, and many happy

returns to the Alaska SeaLife Center.

As the millionth customers, they were greeted with a

standing ovation from the majority of the Alaska SeaLife
Center staff, were treated to a special meeting with the birds

in our avian department, and shook arms with the Pacific
giant octopus, "Thing."

The Van Oosten family also became lifetime members.
They captivated our staff as we worked to enhance their
special vacation. Instances like these remind us that the
Alaska SeaLife Center works with individual people and

families as it promotes its mission of environmental
stewardship, research, education, and rehabilitation.
Through our efforts and your support, we are

introducing children and adults to the wonder of
science, research and nature in the context of a small

community and a marine environment full of
challenges and change. Your ideas, interest and
support are integral to the success of our mission of
research, rehabilitation, conservation, and
education.

Cover photo Credit: Chris Wettstein
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Pup release: Homer, September 6.2005 Photo by Chris Wetlstein

HARBOR SEAL PUP RELEASE
September 6, 2005 was a big day for three harbor seal pups and the

rehabilitation staff of the Alaska SeaLife Center. In conjunction with the

Islands and Oceans Visitor Center, the SeaLife Center staff released three

harbor seal pups that were treated in the SeaLife Center's Rescue and

Rehabilitation Program over the summer.

In an effort to educate the public about the rescue and rehabilitation

component of the Center's mission, the three pups - Blackjack, Keno and

Yo-Yo - were brought to Homer to be released on Bishop's Beach, which is

open to the public. Because this release was the first to include spectators

from the general public, it was unlike others in the Center's history.

The pups had been rescued four months earlier. Upon entering the SeaLife

Center they were all less than a week old. Blackjack and Yo-Yo were found

near Homer dehydrated, emaciated and injured and Keno was found

stranded in Nikiski.

The day of the release at Bishop's Beach, Rich Capitan and Darin Trobaugh,

education specialists for the Alaska SeaLife Center, gave a presentation

highlighting the work of the Center's rehab program and gave the audience

tips on what to do if they found a stranded marine animal. Volunteers from

the Homer Stranding Network and the Alaska SeaLife Center also were on

location to hand out brochures and answer questions.

Each seal sported a blue flipper tag for future identification and Blackjack

was fitted with a satellite tracking device that will monitor his diving behavior

and location. Data from the device will provide valuable information to

researchers at the Center investigating declines in Alaska's wild harbor seal

population. The tag will fall off when Blackjack molts in the spring.

Then it was time for the trio to be released from their traveling containers.

Keenan Remele, who found Keno and reported his stranding, was honored

to be chosen to open Keno's crate door to freedom. To the cheers of the

large group of onlookers, the three seals then undulated (our technical term

for how seals move) to the water's edge and swam into the rough waters of

the bay.

The day's educational events and the opportunity to watch three

successfully rehabilitated seal pups begin their life in the wild was a

rewarding experience for all involved. The Alaska SeaLife Center looks

forward to more collaborative efforts of this nature in the future.

Call1-888-774-SEAL if you spot one of the tagged seals.

Call 1-800-224-2525 ext. 6304 and join the Wildlife

Rescue Team to financially support rescue and

rehabilitation efforts.



Duck Diving: New ASLC Research

Divers examine dive columnEiders dive for research

Eiders are a unique group of sea ducks that spend the majority of their lives in some of the most extreme and
remote environments on Earth such as the Bering Sea and Arctic Ocean. One of four eider species, common

eiders are relatively abundant. Common eiders are found across Alaska and the northern latitudes of North
America. The common eiders' relatives, however, have experienced dramatic population declines over

recent decades. The Alaska breeding populations of Steller's eiders and spectacled eiders have been

listed as threatened under the Endangered Species Act since 1997 and 1993, respectively.

Because of the extreme environments in which eiders live. very little is known about them, especially
Steller's and spectacled eiders. Researchers have begun to investigate the potential of technological

developments such as implanted satellite transmitters to identify eider migration patterns,
characterize populations, and locate breeding and molting areas that would otherwise be
inaccessible. Implanted satellite transmitters will ultimately provide data about the different
species of eiders. particularly where they live and gather. First. researchers need to know to
what degree these transmitters will affect behavior, foraging strategies, mobility, or survival.

Researchers at the SeaLife Center are investigating the accuracy, precision, and effects
implanted transmitters have upon the captive flock of common eiders. The Center. in
collaboration with the U.S. Geological Survey's Alaska Science Center. developed a unique

dive column and floating platform that was placed in the seal habitat, one of the deeper
exhibit tanks. This self-contained dive column eliminates physical interaction between
harbor seals and eiders. There are no other dive columns of this type found elsewhere in

North America that monitor the diving behavior of eiders.

The birds and column are now visible at the Alaska SeaLife Center. Researchers have
found that the eiders are comfortable in their new environment. It was uncertain

whether the common eiders would dive to the bottom of the habitat for food. Until they
were placed in the column, they were only accustomed to diving at 2 ft (0.6 m).

These initial tests proved successful with the birds diving and utilizing the floating

platform comfortably.

The eiders have been fitted with implanted satellite
transmitters. Researchers in the Eider Research Program

are now monitoring them for physiological and
behavioral effects that the transmitters might have
upon the eiders and to assess whether the eiders are

expending more energy swimming and foraging with
the device implanted. Once perfected, transmitters
used in the field will provide critical insight into the

behavior and biology of eiders. while also expanding our
knowledge of where eiders live and gather.

SCIENTIST SPOTLIGHT

Tuula Hollmen, Eider Research

TUU/(;" how did you get into your field?
Via parasites: as a veterinarian, I was
asked to collaborate on an eider parasite
survey, which Idid. By the end of the

survey. I had developed a keen interest in
the host of those parasites. i.e. the eider.

What is the fondest memory you have working
with the animals you study? Well, on July 6th at 6 pm Iwas
watching the spectacled eiders from the Outdoor Research Lab
overlook and noticed that the blue female was standing in one of the
nests and looking a little funny. I kept my binoculars aimed at her
and she started to dip up and down .....and. this went on for a while.

then she was tilting forwards and after some effort. laid an egg! The
final delivery was very quick and smooth. Having never seen an
eider deliver an egg before. this was a pretty exciting experience!

Since then. I have also seen a Steller's eider hatch -I've been very
lucky to see a lot of "firsts" this year!

What is the best thing about working with protected animals?
Significance and meaning of current issues. and linkages between
my work and multiple other parties.

What advice would you give to aspiring marine biologists?
Stay focused, respectful. and open-minded. If you get an
opportunity to participate in something you feel enthusiastic about

- go for it!



Harbor seal training session
Photo by lason Wettstein
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Chewing the Fat: Harbor Seal Pups
Participate in Long-Term Diet Study
New to the harbor seal habitat in 2005 are four female harbor seal pups, Susitna, Qilak,
Atuun, and Miki. Visitors have been captivated by the curiosity, upside-down swimming,
and playfulness of these pups. Besides providing visitors and staff with an opportunity to
observe harbor seals in a simulated natural environment, these four yearlings are valuable
research subjects helping us understand how harbor seals survive in the wild.

At the end of June, the Harbor Seal Program brought in four additional female pups,
recently weaned, to complete the resident collection of harbor seals at the Center. The four
new seals were collected from Prince William Sound, an area which has experienced
population declines over the past 30 years. For the first time, the SeaLife Center has a
sample of animals from the same genetic stock as the dramatically
declining Alaskan populations of harbor seals.

Though the global population of harbor seals is
stable, Alaskan populations have declined
significantly in some areas. The Prince William
Sound area has experienced roughly a 63
percent decline since monitoring began in
1983. In both Aialik Bay and Prince William
Sound, numbers still remain low compared
with counts in the early to mid 1980s.

It has been difficult for researchers to
accurately determine how or why these
populations declined, especially without the
ability to sample animals from specific locations.
Scientists remain unsure as to changes that may have
occurred in these environments during the 1970S and 1980s.
One hypothesis is that changes in diet may have played a role in the harbor seal decline.
Young seals are the best subjects for nutrition and development studies because
researchers can track their rates of development as they grow. The Harbor Seal Program,
using the newly acquired harbor seal pups, is attempting to identify critical life stages and
diet conditions that may affect ability to survive.

Having harbor seal pups in-house at the Alaska SeaLife Center has allowed scientists to
begin a long-term study contrasting the overall condition of seals on high fat diets versus
those on low fat diets. Four of the pups are being continuously fed a low-lipid diet (Iow
fat) while the remaining four were placed on a high lipid diet and the development of all
animals is carefully monitored. The Center is particularly interested in whether high lipid
(fat) diets or low lipid diets affect the physiological condition, reproduction, and the
immune or endocrine systems of these pups.

As the Center continues to mature and grow, so will these new faces in the harbor seal
exhibit. Susitna, Qilak, Atuun, and Miki and now, Shila, Tikanni, Siku, and Anya will
undoubtedly continue to delight and entertain visitors and staff.

SCIENTIST SPOTLIGHT

Puffin Eggs Hatch, Young
Puffins Grab Fish and
Avian Enthusiasts' Hearts
Few people know it from visiting the Alaska

SeaLife Center's bird exhibit, but behind the

scenes are sets of comfortable black boxes in

rows - rows of bird condos - that served as

nesting sites for the Centers' puffins.

For the first time, the Alaska SeaLife Center

adult puffins successfully hatched and

raised tufted puffin chicks. The first eggs

began to hatch in mid July and now young

puffins are diving and learning to forage for

fish on their own. The Center had seven

puffin chicks, including three horned puffins

and four tufted puffin chicks.

By pre-reserving a place in a special Puffin

Encounter tour, visitors can help feed the

Center's birds in an exclusive behind-the

scenes environment.

To learn more visit www.alaskasealife.org

or call 907-224-6394 for information on

Puffin Encounter tours.

Photo by
Jason Wettstein

Lori Polasek, Harbor Seal Research

Lori, how did you get into your field?
My brothers encouraged me to dive when I
was 12. This is when my passion for the
ocean began.

What is the fondest memory you have
working with the animals you study?

My fondest memory is one that is quite recent
We have four new resident harbor seal pups. Three

came in together and one came in several days later. When the last
animal was introduced to the first three it was amazing to watch them

interact together, play and explore their surroundings.

What is the best thing about working with federally protected
animals? Ido not usually think of my work in terms of federal
protection. If I had to come up with an answer I would have to say it
is working with an animal not readily available to the average
person and the uniqueness of the long term research goal.

What advice would you give to aspiring marine biologists?
Get involved by volunteering or interning with as many projects as
possible. The field is highly competitive. Any opportunity that will
place you ahead in experience and/or breadth of knowledge will be
advantageous.
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SeaLife Center Researcher Asks

"Why are California Sea Lions
Turning Up in A/askaJ#

"While it is possible that we are just becoming better at recording and
observation," says John Maniscalco, a researcher at the Alaska SeaLife
Center, "most indications are that California sea lions are starting to
become far more prevalent in new areas and in more northern
latitudes. "

Typically California sea lions make their homes off the shores of
California, or so one might surmise from their name.

Increasingly, however, Alaska SeaLife Center researchers are finding these
animals are migrating northwards, even as far as Prince

William Sound, Alaska.

While sightings of California sea lions in Alaska are not unprecedented,
they have been rare in the past, with the first documented sighting of a
lone male in 1973. Since 1973, more than 50 additional animals have
been recorded in Alaska, from Forrester Island in southeast Alaska as far
north as St. Matthews Bay in Prince William Sound, and as far west as
St. Paul Island.

Maniscalco first began to track California sea lions in 2002 when he
noticed both males and females appearing on traditional rookeries of
endangered Steller sea lions at Chiswellisiand in the North Gulf of
Alaska. "Finding female California sea lions was especially surprising,"
says Maniscalco'". "We always thought that the females did not stray far
from their breeding grounds centered around southern California."

One hypothesis explaining the northward movement is that Californian
sea lion population growth in traditional habitats has become denser as
a result of the animals' federally protected status.

It is also possible that warmer waters off Alaska have helped lay the
welcome mat. As noted in "The Occurrence of California Sea Lions
CZalophus californian us) in Alaska", authored by Maniscalco and
colleagues in the December, 2004 issue of Aquatic Mammals, the shift
did not correspond with the periodic and warmer EI Niiio years. Instead,
the "apparent increase of California sea lions in Alaskan waters may be
a result of long-term changes as opposed to interannual variations ... "

"The leading factor is still population change," says Maniscalco.
California sea lions have become numerous in their native habitat and
have moved north, he adds. "It is also noteworthy that their greater
presence in Alaska corresponds with a shift in their prey base."

Whatever the root causes, both male and female California sea lions
appear to be migrating north during all seasons of the year - more in
the spring, fewer in mid-winter, and their increasing presence is
providing evidence of changing marine ecosystems.

Scouring field notebooks and
documented sightings,

archeological data
spanning 3,000

years, textbooks,
records and
reports, Alaska

SeaLife Center
researcher John

Maniscalco has noted a
trend: an increase in sightings

of male and female California sea
lions in Alaska.

"apparent
increase of California
sea lions in Alaskan
waters may be a result of
long-term changes as
opposed to interannual
variations. . ."



Platform for Research:
Steller sea lion haulout
The distinctive scents and sounds attributed to California and Steller sea lions
are familiar to many North Pacific coastal residents. Though their natural
haul-outs are typically protected rocky outcroppings, sea lions have been
known to haul out on docks, boats, buoys and other navigational aids.
Unfortunately, it is unclear what makes these unconventional haul-outs
attractive to the sea lions.

In 2003 the Alaska SeaLife Center researchers deployed a buoy in hopes of
attracting transient Steller sea lions. The buoy, located at the head of
Resurrection Bay, resembles a floating dock and is modeled after one
pioneered a deeade ago by the National Marine
Fisheries Service and used successfully in
Puget Sound, Washington. With
help from the National Marine
Fisheries Service, the Alaska
SeaLife Center adapted the
design to construct a buoy
for Seward, Alaska.

Asuccessful haul-out buoy
nearby could help scientists
collect data on the
endangered, western stock of
Steller sea lions. Travel to remote

locations for Steller sea lion data is very costly Photo
by Brendan Smith

and requires significant staff time. The savings will free up
resources for further research. For projects like the Transient Juvenile Project,
where wild sea lions are held for short-term studies, time spent transporting
the animals to the Center, as well as stress to the animals during these long
commutes would be significantly reduced if animals can be captured nearer
the Center. Additionally, buoys reduce the need for direct human contact
and immobilizing drugs that are commonly used to capture animals for
research. Ultimately, the buoy is one of the least invasive approaches for
capturing free-range animals.

Despite the many advantages of using a buoy, it does leave researchers at the

A successful haul-out buoy ... could provide
substantial assistance to scientists collecting

data on the endangered ... Steller sea lions.
mercy of the sea lions, hoping they take notice of the new haul-out.
Fortunately, SeaLife Center scientists were very patient. For almost two years
the capture buoy remained occupied only by the soft, droning playback of
pre-recorded vocalizations of Steller sea lions at rookeries (locations where
sea lions give birth). Attempts to attract sea lions were heightened by
planting Steller scat on the buoy as an olfactory stimulus, and by the use of
a Steller sea lion decoy.

Finally, in May of 2005, researchers were rewarded for their persistence.
Anticipating the seasonal influx of forage fish and salmon into Resurrection

Bay, SeaLife Center researchers increased the volume of
the sound recordings and added more scat to the

buoy. Whether this increased stimuli did
the trick, or if it was a result of

especially good fish runs, the Center
could now observe a buoy
teeming with sea lion activity. As
many as twenty animals were
seen hauling out onto the buoy,

with an estimated 10 to 15 rafting
or swimming nearby. After having

almost given up hope of attracting sea
lions, researchers are now planning how to

capitalize on this success. Presently, Steller sea
lions are becoming habituated to the buoy so that once the

next step, adding a cage to the structure, is implemented, there should be
little change in haul out behavior.

Following up on their success with the Resurrection Bay buoy, the Center has
begun fabricating a similar structure that can be transported to different
locations rather than being a fixed, stationary object. Using the
sophisticated video technology, researchers will be able to monitor
attendance on the platform while simultaneously observing any effects that
might be incurred by individual sea lions or the nearby haul-out
populations.

SCIENTIST SPOTLIGHT

Greg Spencer, Field Coordinator,
SteUer Sea Lion {;. Northern Fur Seal Program

Greg, how did you get into your field?
Igot into this field when Iwas very
young. My interests and enthusiasm
brought me in direct contact with

government biologists and other
researchers who mentored me and offered

experiences that Iwould come to realize were
nearly unprecedented and served to contribute enormously to my
understanding of ecology and natural resource management and my
desire to pursue knowledge.

What is the fondest memory you have working with the animals
you study? Iam always happy when Isee that the work we do with
wild animals clearly benefits those animals in obvious ways and more
importantly when management policies are adopted based on sound
scientific findings.

What is the best thing about working with federally protected
animals? Ifind a lot of gratification working with federally
protected species due to the peril that these species are
experiencing and because there are generally a series of mysteries
surrounding their lifestyles. Protected species tend to be less visible
to most observers, and so there is a personally enriching element to
working closely with these species.

What advice would you give to aspiring marine biologists?
My advice to any aspiring marine biologists would be to take full
advantage of opportunities to participate in any and all types of
studies that interest you. Do not be afraid to move around - the
oceans are vast and the more flexible you can be, the more exposure
to the marine environment you will receive and the greater range of
experiences you will likely incur. Feel confident sharing your
interests with researchers. Enthusiasm and the willingness to learn
are enormous attributes which reflect self-motivation and
commitment. Use all the means available to you to stay abreast of
what is a rapidly evolving and diverse field of study.



Record Year for the Rescue E Rehabilitation Program
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SCRABBLE, an abandoned female harbor seal pup arrived

from Cordova on May 22. Other than being treated for a

high white blood cell count indicating an infection,

Scrabble was a model rehab patient and was

released with Candyland in Aialik Bay on August 20.

CANDYLAND, an abandoned female harbor seal

pup, arrived from Cordova on May 24. Not
suffering from injuries or illness, Candyland's

rehabilitation experience was "simply" gaining

weight, learning to forage for fish and socialize with
other seals. She was released with Scrabble in Aialik Bay

on August 20 with a temporary satellite tag.

YO-YO, a female harbor seal pup found tangled in fishing line near Homer,

arrived on June 1 very emaciated. She quickly gained weight and was

released in Homer with harbor seals Keno and Blackjack on September 6.

TWISTER, an orphaned female harbor seal pup

arrived from Unalaska on May 20. Although Twister

was slow to gain weight and was treated for a skin rash,

she was released in Unalaska with Lego on September 19 with a temporary

satellite tag.

feedings and lengthy grooming sessions. The amount of time
spent with human caretakers allows sea otter pups to become

imprinted on humans and therefore hinders their release. A

permanent home for Jenga was found at the Shedd Aquarium

in Chicago, and she left on May 23.

POGO, an abandoned female ringed seal pup, arrived April 23

from Kotzebue. She was treated for lice, dehydration, injuries, and

a marine parasite similar to the heartworm parasite

that can affect dogs. The treatment for this parasite

is lengthy but Pogo responded well and was

released in Kotzebue on August 14 with a

temporary satellite tag.

JENGA, an abandoned female sea otter pup, arrived from
Valdez on March 26. Like all sea otter pups, Jenga
required around-the-clock care, including frequent

UNO, a stranded adult male sea

otter, arrived January 29 on the

shore of Resurrection Bay in

Seward. Uno was found to be

suffering from puncture wounds,

broken bones in his front-right

paw, and a broken rib. Unfortunately,

Uno was also diagnosed as having toxoplasmosis, a

protozoan parasite. The parasite is widespread in sea

otters in California but Uno is the first sea otter in
Alaska to be diagnosed with the illness. Uno

responded well to the medications that eventually

rid him of the parasite. During his convalescence,

the 46 pound sea otter ate approximately 16

pounds of squid, clams and crabs per day! On May

20, Uno was released sporting a blue flipper tag and

has been spotted several times looking healthy

and socializing well with other otters.

The Alaska SeaLife Center's Rescue and Rehabilitation
Department treated and released or relocated a record
number of animals this year. Over 100 animals were cared
for by the Center's staff in 2005. Each year, the
rehabilitation staff chooses a theme for naming the
animals and this year's theme is "games." Although the
Rehabilitation Department receives patients year-round,
their busiest time is during the spring and summer months
due to the number of stranded, orphaned and ill mammal pups

brought into the program. Here are some highlights of
some of this year's Rescue and

Rehabilitation Program patients.Over 100
animals were
cared for by the
Center's staff in
2005



BLACKJACK, a stranded male harbor seal pup

also from Homer arrived on June 4, dehydrated

and emaciated, and suffering from a puncture

wound to a front flipper. He was the smallest

seal of the season but finally reached his
release weight. He was released in Homer on

September 6 along with Yo-Yo and Keno.

LEGO, a male harbor seal pup, was found tangled in a

fishing net on the Egegak coast and rescued by local fishermen on June 7.

Lego was very emaciated and dehydrated but recovered quickly with

treatment. He was released with Twister in Unalaska on September 19.

Ironically, a few days later he became caught in another fishing net but was

freed unharmed.

KENO, an abandoned male harbor seal pup from Kenai arrived on June 14.

Keno gained weight quickly and learned to forage for fish and be social

with other seals. He was released in Homer September 6 wearing a

temporary satellite tag along with Yo-Yo and Blackjack.

BOARDWALK, a stranded female Steller sea lion estimated to be two years

old was rescued in Haines on June 23. After finding air transportation

adequate to move her 400 pound crate, Boardwalk arrived at the Center

underweight with parasites and multiple infected puncture wounds and

lacerations around her neck. She was released in October.

SeaLife Center Launches
Wildlife Rescue Team Program
The Alaska SeaLife Center has a new opportunity for those
interested in supporting our Rescue and Rehabilitation
Program: the Wildlife Rescue Team. If you join the team you
will receive a glossy photo, case history and fact sheet of one
of our recent rehab residents and monthly updates on all the
animals recuperating at the Center.

You can join the Wildlife Rescue Team by sending in the
form below to Alaska SeaLife Center, PO Box 1329. Seward,
AK 99664. You can also go to www.alaskasealife.org or
call Amy Haddow at 907-224-6304.

Join the Wildlife Rescue Team!
My contact information is (please print clearly):

Name:

Address:

Species chosen for information (check one)

OWalrus ORinged Seal OHarbor Seal OSea Otter OSea Lion

Donation level: 0$25 0$50 0$100 0$500 0$1,000
o Include a stuffed animal of your species for $10 (plus $2 postage)

Payment Method:
o Enclosed is my check made payable to the Alaska SeaLife Center
o VISA 0 MasterCard 0 Discover 0 American Express

BOCCE, an abandoned female walrus pup, was rescued in Kivalina and

arrived at the Center on June 28. Walruses are extremely social animals and

walrus pups require constant tactile attention from their mothers.

Therefore, in a rehabilitation situation, walrus pups become imprinted on

their human caretakers and are not releasable. After spending 10 days at

the Center, she was transferred to her new home at Sea World, San Diego.

MANCALA, the Center's first albatross patient, was admitted to the program

in July after being found in Sitka. These large birds live far out at sea so it's

believed that Mancala must have stranded on a fishing boat for the ride into

Sitka. Mancala had foot and leg injuries, complications from a poor molt, a

chronic infection, and poor blood work results. Although she fought a
tremendous battle against her injuries, her condition began to severely

decline and she was humanely euthanized on September 8.

YAHTZEE, a stranded male harbor seal pup rescued in Ketchikan, arrived on

July 21. It is believed that Yahtzee was born later in the pupping season and

was weaned before he was prepared to forage for fish and survive on his

own. Though weak and dehydrated upon arrival, Yahtzee has responded

well to rehab efforts and was released in October.

CRICKET, a Cassin's auklet was discovered in Dutch Harbor with

waterproofing problems. Once this bird's waterproofing returns to normal,

it will be released.

BOGGLE, an underweight horned puffin, was found in

the Homer area. After gaining sufficient weight

and proving his foraging skills to Center staff, he

was released September 30.

PARCHEESI, a Leach's storm petrel, was found
in Seward's small Boat Harbor with

waterproofing problems and dehydration. Once
the bird began preening properly, it re

established its waterproofing and was released.
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Rehabilitation photos by Jason Wettstein Please use a separate form for each contribution. For more information
or to sign up by phone, contact 1-800-224-2525, ext. 6304, or visit our
web site at www.alaskasealife.org. Allow 7-10 business days for delivery.

Thank you for joining the Alaska SeaLife Center's Wildlife Rescue Team!



Encounter Tours
The Alaska SeaLife Center has introduced an
exciting educational series of Encounter
Tours. The Octopus Experience
includes an opportunity to meet
hand to arm with a resident
octopus. The Puffin Encounter
brings visitors into the aviary
where they help bird keepers feed
the birds. All encounter tour costs
are in addition to general admission. 0-'1"0."''''''';0
Visit www.alaskasealife.org for complete
information and to book your tour!

Wyland Kicked Off
West Coast Tour at the
Alaska SeaLife Center
Marine life artist, Wyland, drew hundreds of
visitors with the start of his West Coast tour
at the Alaska SeaLife Center on June 25,

2005. In partnership with local
conservation groups like the Alaska SeaLife
Center, Wyland joined children and adults
in creating a marine animal themed mural.

The tour kicked off with live ocean-themed
music from Good Dog, a film presentation,
an ocean theme art contest for local artists,
and information booths hosted by
conservation groups. Wyland also painted
and talked with visitors who participated in
creating a community mural to celebrate
the ocean.

Wyland's artwork has landed in collections
of everyone from Ronald Reagan to Pierce
Brosnan, and his huge Whaling Wall murals
adorn bUildings in 70 cities around the
world. The Wyland Foundation estimates
that Wyland's work is seen by 1 billion
people annually. Together with
community education
partners, Wyland took his, •
message of water '
conservation to 12

cities along the
West Coast,
ending the tour in
La Paz, Mexico.

photo by Jason Wettstein

Education Department Cruises a New
Track: Collaborating on uSea Train"
On Thursday, May 5th, the Alaska SeaLife Center hosted nearly 400 fifth-grade students from
the Anchorage School District as a part of the new Carol Treadwell Memorial "Sea Train"
program. Developed by the Anchorage School District, the Alaska SeaLife Center, and the
Alaska Railroad Corporation, this pilot was designed to reinforce classroom science education
and encourage educators to make use of regional science facilities.

The day's activities were planned to match classroom curriculum which, according to
Anchorage School District Superintendent Carol Comeau, "focuses on energy and ecosystems."

On the train ride from Anchorage to Seward, students completed numerous tasks in a log book
with the help of their teachers and Center educators and participated in exciting, hands-on
educational programs presented by Center staff. ANational Forest Service ranger was on
hand for much of the train journey and offered excellent commentary about Portage Glacier.

The train ride alone was a highlight for many students. Janeisha Henderson wrote in ner thank
you letter, "The train ride was very graceful and nice." Another student from Muldoon
Elementary School was overheard saying, "Riding on the train made me feel like a king." In
his speech before the departure, Pat Gamble, Alaska Railroad's President and CEO remarked,
"The Alaska Railroad Corporation is pleased to be able to continue its partnership with the
educational development of Alaska's students."

Upon their arrival at the Alaska SeaLife Center, students were split into groups and explored
the marine habitats, the Bering Sea exhibit, and the Discovery Touch Pool. Dive Officer Bob
Hicks made an appearance to explain the basics of SCUBA diving equipment and procedures.
In the Discovery Classroom, educators conducted another activity book exercise entitled
"Think Thermal," designed to reinforce the students' knowledge of thermal conductivity and
how it applies to animals.

Feedback from the students' sojourn in Seward has been overwhelmingly positive on all
fronts. In their correspondence with the SeaLife Center, the students had much to say

about their likes and dislikes, with dislikes mainly focusing on their
disappointment at having school-packed lunches. On the other hand, Woody,

Aurora the octopus, and the Discovery Touch Pool were great hits with the
students. The teachers agreed that participating in Sea Train was a
positive learning and life experience for both students and adults.

"The Alaska SeaLife Center is a fantastic science education resource,"
said Dana Sitzler, education director. "We are looking to build
partnerships and programs that create opportunities for all Alaskan

students. The Sea Train provides a powerful learning experience that that
fifth graders in Anchorage will never forget."

Plans are underway to expand the Sea Train program to include many more
Anchorage fifth-graders over the next few years.



Hi! I'm a Grunt Sculpin (color me)
My scientific name is Rhamphocottus richardsonii
18m 8 sm8ll fish - only three inches in length 8S 8 full grown
8dult. My short, stout body is 8 cre8my yellow color with
reddish brown b8nds 8cross my b8ck 8nd down my sides.
My l8rge pector8l fins 8nd tiny t8il8re bright or8nge 8nd
Ih8ve 8 long spotted snout. All of the different colors
8nd p8tterns on my body help c8mouf18ge me from
pred8tors. Although IC8n swim, I prefer to use my
l8rge pector8l fins to cr8wl8nd hop 8mong the rocks
8nd se8weed se8rching for food. My diet consists
m8inly of2oopl8nkton, l8rv8e 8nd 8 v8riety ofsm8ll
crust8ce8ns. Grunt sculpins live in sh8llow w8ter
8long rocky shores r8nging from Al8sk8 to
southern C8liforni8 to J8p8n. Our common n8me is
inspired by the grunting noise we m8ke when
sC8red or removed from w8ter. While resting, I
usu8lly t8ke refuge in 8 gi8nt b8rn8cle shell or in 8
rock crevice to shield me from pred8tors.
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Sandy Seastar's
Science Corner

TRUE OR FALSE WORD G C X T Q
SEARCH

1.1 enjoy swimming to se8rch offood. CRAWL y R K U S
2.1 8m 8 colorful fish. HOP

GRUNT H A U 0 P
3.1 h8ve 8 short snout. SNOUT

SPOT 0 W Z N 04.1 live in very deep w8ter.

FILL IN THE BLANK P L J S T
1. My l8rge 8nd tiny 8re bright or8nge.

2. The different colors 8nd p8tterns on my body help me from pred8tors.

3. Grunt sculpins live in w8ter 8long shores.

4. While resting, Iusu8lly t8ke in 8 gi8nt shell.
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Account I
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SeaLife Society Membership Application

Join the Alaska Sealife Center Sealife Society and help support our mission of understanding
and maintaining Alaska's marine ecosystem through research, rehabilitation, conservation and
public education. Membership includes one year admission and other Center discounts.

Mail to: Alaska Sealife Center, Membership Department. P.O. Box 1329. Seward, AK 99664

PAYMENT METHOD: D Check (payable to ASlC)

D Visa D MC D Discover D AMEX

8 Alaska Sea Life Center'
wrndows to the sea

301 Railway Avenue, P.O. Box 1329. Seward, AK 99664-1329
1-800-224-2525' (907) 224-6300' Fax (907) 224-6320
www.alaskasealife.org
ASLC is a SOI(e) (3) non-profit organization.

Research on animals is conducted under authority of the Marine Mammal Protection Act.
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"Thank you" to everyone who

contributed to this issue of

Ocean Chronicles:

Editors:

Jason Wettstein

Open Year Round
April IS - September IS: 8am -7pm

September 16 - April 14: loam - 5pm

Admission: Adult $15, Youth $12 plus applicable tax
Family and Group Discounts Available' Children 6 and Under Free

Richard Blythe

Rebekah Riley

Amy Haddow

Brendan Smith

Molly McCammon
441 W. 5th Ste. 500

Anchorage AK 99501
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Dece~berwas.a mile~tone month for Alyeska

Wilderness
group backs
citizen oversight

An international ~nvironmental

forum last fall gave a ringing endorse
ment to the concept ofcitizen involve
ment inpreventingandresponding to oil
spills and other man-made disasters.

The 8th World Wilderness Confer
ence, meeting in Anchorage, passed a
resolution calling on extractive indus-.
tries to support citizen advisory groups
for every project started.

"Local citizens have the most to
lose," the resolution states. "It is in
the best interest of industries to work
with the citizens of the areas affected
by their projects."

The resolution was proposed by
John Devens, executive director of
the citizens' council, and adopted by
the Congress dl!fing its meeting Sept.
30-0ct. 6.

"We're getting more and more
requests for information and presen
tations from interested citizens and
industries around the world," Devens
said. "This resolution will hopefully be
one more tool people elsewhere can use
to establish citizen oversight."

RickSteiner, aUniversityofAlaska
professorand internationaladvocate for
conservationand citizen oversight, said
the resolution should help in his efforts
to persuade governmen!S, industry, and
non-governmental organizations to
support the concept.

"We want to drive home the point
- thatall large extractive industryprojects

throughout the world should establish
citizen oversight bodies similar to the
Prince William Sound Regional Citi
zens' Advisory Council, but adapted to
local conditions," Steiner said. "I'm
optimistic we can get there."

The World Wilderness Congress
is the world's longes{-running public
international environmental forum,
according to the organizers. The group
said the Anchorage event drew some
1,200 delegates from 55 countries.

barrels a day, well below the peak of
2.1 million barrels a day.

Because some oil is taken out by
refineries along the 800-milepipeline to
Prince William Sound, the 15 billionth
barrel will not be lQaded onto a tanker
Until about December 2007, accordiI!g
to Alyeslca..

More oil has moved through the
pipeline since the Exxon spill than did
so before the accident. According to
Alyeska figures, just under 7 billion
barrels passed Pump Station One from
pipeline startup in 1977 through March
of 1989, meaning just over 8 billion
barrels have passed it since.

provides more limited coverage near
Bligh Reef, site of the Exxon Valdez
spill, and at Naked Island in the central
Sound.

Eventually, Williams said, it should
be possible to make the system's output
available over the Internet so that it can
be viewed from locations other thanthe
council's Valdez office.

The council's Automated Identification System captured three tugs assisting the'
Polar Alaska as it left a loading berth at the Valdez terminal on Jan. 4.

the display and makes it possible to
archive the data.

VHF radio is a line-of-sight tech
nology, which 1imits the areas of the
Sound that can be monitored by the
council system. At·present, Williams
said, it provides good coverage in Port
Valdez - the part of Prince William
Sound nearest the city of Valdez. It'.

tugs Alert and Nanuq, commanded
by Captains Dave Sweeny and Grady
Harker, respectively.

Before the Exxon spill, only one
escorttug accompaniedeachtanker, and
it turned back after the tanker passed
through Valdez Narrows, several miles
north .of the spill site. Today, escorts

, are required until the tanker leaves the
Sound through HinchinbrookEntrance
and enters the Gulf ofAlaska.

Alyeska's other December mile
stone was the Dec. 21 arrival ofthe 15
billionth barrel of oil at Pump Station
One, where North Slope crude begins
its journey south. Oil flow through
the pipeline today is around 900,000

Council system will monitor tankers in Sound
The citizens' council is now

equipped with the lates! technology for
tracking ship movements.

In late December, a Furuno-brand
Automated Identification System was
installed in the council's Valdez office.. .
The system will enable the council to
track the course,. speed and heading
of oil tankers, escort tugs, and other
vessels as they move through Port
Valdez and some areas of Prince Wil
liam Sound.

"Most importantly, we'll be able to
archive the data from the system," said
Rhonda Williams, the council project
manager who oversaw its acquisition
and installation. "That way, we'll be
able to go back and review vessel track
information even ifan incident doesn't
come to light immediately."

Most ocean-going vessels now
carry Automated Information System
equipment. It radios the ship's name,
position, and other information toAIS
equipped vessels within VHF radio
range, and to AIS ground stations like
the one operated by the council.

On ships, the AIS information is
usually overlaid on the vessel's radar
screenfor display. The council'sFuruno
system is connected to a conventional
Windows computer, whicl1 produces

The last few weeks of 2005 saw
two bigmilestones forAlyeskaPipeline .
Service Co.

OnDec.14,Alyeska'sShipEscortJ
Response Vessel System escorted its
1O,OOOth loaded tanker through Prince
William Sound since the system was

.. formed after the Exxon Valdez spill
of1989.

The 1O,000th load was carried by
ConocoPhillips' double-hull· tanker,
the ~olar Resolution. It left the Aly
eska terminal in Valdez at 7:01a.m.
under the command of Captain Ray
Geisler, bound for Ferndale, Wash.,
with 900,000 barrels ~f North Slope
crude aboard. It was escorted by the
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Volunteer Profile

such as air and water quality.
Jarnce received the TOEM Volun- .

teer of the Year Award in 2001.
In December, Janice participated

in the council's volunteer workshop,
a gathering of committee volunteers,
boardmembers, andstaffto share ideas
and brainstorm better ways of work
ing toward common goals. She was
impressedby the numberofpeople who
brought both knowledge ofmarine oil
transportation issues and concern for
the Sound to the meeting.

An outdoorswoman and life-long
leamer, Janice lives with her husband
andtwo dogs. She's trainedthe younger
animal to skijor, or pull her on skis.
She also spends lots of time exploring
trails with a local hiking club. Lately,
she's been practicing tai chi, a Chinese
martial art.

With work, family, and plenty of
other pursuits to keep her busy in Fair
banks, Janice doesn't getto visitValdez
as often as she'd like. Volunteering on
TOEM, though, keeps her in touch
with this community at the pipeline's
terminus. "I'm impressed with RCAC
- the number ofprojects and the level
ofcommitment the organization main
tains. And trying to work with industry
is a great thing," she says.

where she focuses on soil and water
contamination.

"You become so entrenched in the
things you deal with regularly," she
explains, "and it's only a small part of
what's going on."

Janice says she's particularly
interested in learning more about fire
suppression and the terminal's various
operatingpermits, topics less familiar to
her than more traditional TOEM issues

concerning Prince William Sound and
the port, so she called the council and
asked if any volunteers were needed.
TOEM took her on immediately.

Being a TOEM volunteer, says
Janice, broadens her understanding
of Alaska's environmental issues. It
takes her beyond the things she works
with as an environmental program
specialist with the Alaska Depart
ment of Environmental Conservation,

Janice Wiegers of Fairbanks is a long-time member of the council's Terminal
Operations and Environmental Monitoring Committee. One of· her hobbies is
skijoring. In the photo at right, above, she's out for a run with Marco and Zoey.
Left photo by Stan Jones. Right photo courtesy of Janice Wiegers.

Long-distance TOEM me.mber keeps eye on Sound
By SUSAN SOMMER
Project Manager

Janice Wiegers lives in Fairbanks,
but Valdez holds a special interest for
her.

Since 1999, shehas beenamember
of the council's Terminal Operations
and Environmental Monitoring Com
mittee, learning about and weighillg in
onoil terminal issuesvia teleconference
during meetings that originate nearly
400 miles from her home.

TOEM, as the committee is usually
called,' identifies actual and potential
sources of pollution at the Valdez
Marine Terminal. Most of its work
focuses on ballast water treatment
and its impact on water quality in
Port Valdez, and on air qualit¥ issues
stemming from hydrocarbons·emitted
during ta~er loading and other facility
_operations.

One ofJanice's projects when she
wasagraduate studentatWestemWaSh
ington University involved a compre
hensive look at environmental aspects
of Port Valdez after many years of oil
being transported through the area.
After earning her master's degree in
appliedecologyandmovingbackto her
hometown ofFairbanks, she wanted to
stay intouch withenvironmental issues

George Levasseur

Long-time Valdez resident takes board seat

Council's· online presence given a makeover

Two staffers leaving council
This winter saw the resignations of two of the

council's project managers.
Tony Parkin resigned in early December. He had

worked out of the Valdez .office since 2002, dealing
primarily with drills and other aspects of oil-spill
preparedness.

Rhonda Williams, also based in Valdez, resigned
this month to take a job with the Bureau ofLand Man
agement at the Joint Pipeline Office in Valdez. She
will be an operations and management specialist.

Williams had been with the council since 2000.
The council is recruiting to fill the vacant posi

tions.

Spill response facility being
proposed for Cordova area

Federal officials are seeking comments on
plans for a deep-water port and equipment depot
for responding to oil spills on the east side of Prince
William Sound.

The Bureau of Indi!ln Affairs, which released a
DraftEnvironmental Impact Statement on the project,
recommends building the facility at Shepherd Point,
about six miles north of Cordova. The project arises
from a legal settlement in the early 1990s between the
State ofAlaska, the U.S. Government, and Alyeska
Pipeline Service Co., according to the draft state
ment. Besides serving as a storage depot, it would
be a staging area for equipment arriving by air for a
spill response.

BIA developed the plan in cooperation with the
Native Village of Eyak, the U.S. Army Corps of
Engineers, and the Federal Highway Administra
tion, according to cordovaresponsefacility.com , the
project website.

Comments must be filed by Feb. 6. For more
information contact Kristin K'eit, Bureau of Indian
Affairs, AlaskaRegional Office, DivisionofEnvirop
mental and Resource Management, PO Box 25520,
Juneau AK 99802-5520, or visit the website.

participated in the response to the
Exxon Valdez spill of 1989, as well as
a spill in Thompson Pass the previous
year and in the more recent Windy Bay
spill in Prince William Sound.

Levasseur worked for the state
transportation department for 20 years
ending in 2004. He was a manager and
maintenance engineer.

He is a commercial fisherman
and, with his wife, owns halibut and
black cod quotas, and runs charters for
halibut and salmon. In addition, he has
long served on the board ofthe Valdez
Fisheries Development Association

and is a past board member of the Prince William
Sound Aquaculture Association.

The other Valdez representative on the council
board is Connie Stephens.

newsletters dating back to 1991 are now online as
PDF files. PDF files are labeled as such and include
file size. New photos fill both the main photo gallery
and the Outreach photo gallery. Each is enlargeable
for easierviewing. A comprehensive Site Map is now
accessible from the bottom of each page. And our
Help page has been updated to facilitate assistance
with downloads, requests for hard copies of reports,
or other questions. _

Two brand new sections add depth to our Web
site: FAQs,. or Frequently Asked Questions, and
Resources, a compendium of tools for visitors that
includes maps, photos, links to other sites of interest,
a glossary, a list of acronyms used on the site, fact
sheets, and more.

Some page names have changed; so if you've
bookmarked our most popular pages, you'll be
redirectedto the new page. You canalso visit the Home
page or Site Map to find your favorite pages.

George Levasseur, a commercial
fisherman and retired official ofthe state
DepartmentofTransportation, hasjoined
the citizens' councilboard as one oftwo
representatives of the city ofValdez.

Levasseur was nominated by the
Valdez city council in July and seated
at the board's September meeting in
Seward. He replaces Dr. JoAnnMcDow
eU, who left the board last summer to
move out of state. She had served orr
the board for over eight years.

In applying for the seat, Levasseur
wrote the city council that he was an
avid spoI1sman who loves to fish and
hunt, and knows "that protection of these resources
and environmental issues is vital to us and to future
generations."

He has lived in Valdez for over 30 years. He

By SUSAN SOMMER
Project Manager

Ifyou haven't checked out the council's website
in a while, now is the time to revisit www.pwsrcac.
org. A major overhaul has vastly improved the site,
making it easier to find important information.

The general look remains the same, but we've
improved many features. You'll find updates, new
photos, smoother navigation, and new sections and
pages. Favorite features, such as the alphabeticallistof
projects, are now accessible from even more pages.

And there are many other changes. An enhanced
menu across the top of each page lists main topics,
and also appears in the left column. The Search
feature has been improved and is prominent on each
page. Updated project information can be found
under the main heading "Projects." Our Outreach
section also has new pages. The About section is now
more streamlined for first-time visitors. Observer

Page 2 The Observer
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From the Execytive Director

John Devens

and one of those had
to be put on lease
elsewhere for finan
cial reasons. Many
speakers indicated
there was inadequate
enforcement ofenvi
ronmental laws and
inadequate funding
for prevention and
response efforts. We
were told ofoil spills
never cleaned up and
spillers never fined.

Will the citizens ofRussia, the Aleutian Islands,
and other areas be able to establish effective citizen
oversight without the prod of an environmental
catastrophe like the :gxxon Valdez spill that gave
rise to the Alaska citizens' councils?

I hope so, but the road is apt to be long and
trying. As our fellow citizens elsewhere start down
it, we stand ready to do the one thing we can do to
help: continue sharing the lessons we've learned
since 1989 about the value ofcitizen oversight, and
how to make it work.

• John Devens is the executive director of the
Prince William Sound Regional Citizens' Advisory
Council.

These are all encouraging developments, but
we need to be aware that getting to the point we've
reached inAlaska may be a slowand difficult process
in other places. Our council has adequate funding
and is accepted as legitimate and credible by industry
and regulators. At the state level, Alaskans have a
government reasonably willing to ,enforce laws and
regulations, a substantial budget for environmental
protection, close monitoring of oil tankers, and a
press free to'criticize government and industry when
regulations are not followed.

That's not true everywhere, however, and the
Murmansk conference provided some examples.

One woman told the group that Russia was plan
ning to relocate her entire village to make room for
an oil terminal. Many Norwegians at the conference
expressed shock that people could be relocated at the
whim ofthe government, butthe Russians appeared
to accept it as a fact of life.

There was widespreadconcernamong conference
speakers that oldersingle-hulledtankers in theposses
sion offormer Soviet states have notbeen maintained
and are. not safe to transport oil. Papers presented in
Murmansk suggested a great lack ofresponse equip
ment in the region, as well as budgets inadequate to
supp~rt prevention and response activities. Some
Russian oil-spill response organizations have had
to wait months to get their pay. One of them had
only three tugs to cover thousands ofmiles 01coast,

As citizen oversight spread~, muc.h work lies ahead
i ¥¥The main mission of our council is monitoring

crude-oil transportation in PrinceWilliam Sound and
•the Gulf ofAlaska.

But the federal Oil Pollution Act of 1990, which
,. gave us much ofour authority, also gave us and our
sisterorganization in Cook Inlet another responsibil
ity: to serve as demonstration projects, with the hope

.that other citizen oversight groups would be formed
as time went by.

Over the past year or so, it has come to seem that
hope is being fulfilled. The seeds ofcitjzen oversight
ar~ sprouting everywhere:

• Last year, legislators in Washington state set up
an Oil Spill Advisory Council, primarily in reaction
to a spill in Puget Sound.

• Here in Alaska, a citizen oversight body was
set up for the Pogo gold mine near Fairbanks.

• This fall, I was invited by the Aleutians East
Borough to speak in Cold Bay about the possibility
of setting up a citizen group to deal with the risk of
spills from oil and natural gas drilling in the area.

• Also last fall, I was invited to Murmansk,
Russia, for a conference on oil development in the
Barents region.

• And, in October, the 8th World Wilderness
Conference inAnchorage (seestory, page 1) endorsed
the idea of citizen oversight on a worldwide basis,
whenever an extractive natural resource project is
launched.

Alyeska Viewpoint .
Focus will be on safety and system reconfiguration

I'm very excited about my return to Alaska and
the opportunity to serve as Alyeska's President and
CEO. I've spent the last 10-15 years in executive
management roles within BP working in a wide
variety oflocations from Wych Farm in England to
the North Sea to Columbia and the GulfofMexico.
From this experience I've learned the importance
of people to the ultimate success of a company.
I've also incorporated a respect for safe operations
and environmental performance. I've learned the
tremendous importance ofthe relationship between
~ company and the stakeholders who have an inter
est in the company. I raise these issues with you to
give you some sense ofhow I'm going to approach
running this great company. It's my goal to bring
a level oftransparency to the decisions we'll make
as a business.

Since my arrival on TAPS, I've traveled to all
of the pump stations, Fairbanks and Valdez several
times. My goal was to get to know the people who
run TAPS and to find out what issues and chal
lenges they're facing in their daily work. This will

continue.
I'm taking time to learn the issues of interest

to our various stakeholders, including the citizens'
council. We'll meet regularly to discuss the issues
we're facing and provide insight into the decisions
Alyeska is making about how we're approaching
the business in Valdez. And, in my limited time
here, I know there is a lot of interest in the issues
and challenges that we face.

As Alyeska moves into 2006, we're going to
focus on a few key priorities. First and foremost is
our commitment to safe operations. I've challenged
our company to get to best in class performance on
safety- especiallywhen comparedwith our industry
peers in Alaska. This is a core value to me and I
know it's a core value throughout TAPS.

We're also going to spend a lot of time and
energy ensuring we have a successful transition to
the reconfigured pipeline: This has been a major
project for the organization and is the right invest
ment for the next 30 years ofoperation. We will also
continue ouranalysis ofhowwe're conducting busi-

ness in"Valdez; I'll
use this column and
my discussions with
the leadership of the
citizens' council to
share information
through the year.

I'mvery enthusi
astic about Alyeska.
We run a very safe
and reliable pipeline,
terminal, and tanker
escort system. We
understandthe impor-
tance of our business Kevin Hostler
to Alaskans and the
wide spectrum of issues we face.

• Kevin Hostler took over as president and chief
executive officer ofAlyeska Pipeline Service Com
pany on Oct. 1.

Council backs budget change at spill agency
The citizens' council is supporting a

move to change how Alaska's Division of
Spill Prevention and Response is funded.

Until now, the division has been
financ.ed primarily by a tax of three cents
per barrel on crude oil produced in the
state. But that revenue is -declining as oil
productiondrops and canno longersupport
all of the spill division's work.

As a result, Gov. Frank Murkowski
has propo.sed an appropriationof$725,000
from the state general fund next year to pay
for some division programs unrelated to
crude oil operations. Crude oil programs
would continue to be financed as in the
past.

"We believe this is the best way to

maintain Alaska's high~quality oversight
programs for .both crude and non-crude
oil operations," council Executive Direc
tor John Devens wrote in a Jan. 11 letter
to lawmakers. With the. state enjoying
record-high oil prices and a large revenue
windfall, Devens noted, the appropriation
"is a very wise investment of a very tiny
portion of the budget surplus."

The letter was recommended by the
council's Legislative Affairs Committee,
which is chaired by Tom Jensen. The other
committee members are Pete Kompkoff,
vice chair, and Sherri Buretta, John Allen,
George Levasseur, and Steve Lewis. All
committee members are members of the
council board.

DAWN DUTY - This workboat from Alyeska's SERVS fleet towed boom
for an early-morning dispersants exercise nearValdez in mid-September.
Photo by Roy Robertson, citizens' cOuncil.
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Council Meeting Schedule
The citizens' council board ofdirectors meets three times annually. Here
is the schedule for the coming year:

May 2·3. 2006 (rescheduled): Valdez
September 21·22. 2006:.Homer
January 25-26, 2007: Anchorage

For more-information, visit the council website. www.pwsrcac.org

339 Hazelet, PO Box 3089
Valdez AK 99686
.Phone: 907-835-5957
Toll-free: 877-478-7221
Fax: 907-835-5926

3709 Spenard Road, Suite 100
Anchorage AK 99503
Phone: 907-277-7222
Toll-free: 800-478-7221
Fax: 907-277-4523

Internet: www.pwsrcac.org
Email: anch@pwsrcac.org

Staff
John S. Devens, Executive Director

Valdez.
Donna Schantz, Program Coordinator

. Jennifer Fleming, Executive Assistant
Dan Gilson, Project Manager
Tom Kuckertz, Project Manager
Roy Robertson, Project Manager
Tamara Byrnes, Administrative Assistant

Anchorage
Marilyn Leland, Deputy Director
Gregory Dixon, Financial Managei'
Joe Banta, Project Manager
Lisa Ka'aihue, Project Manager
Susan Sommer, Project Manager
Linda Swiss, Project Manager •
Linda Robinson, Outreach Coordinator
Stan Jones" Public Information Manager
Mary Schonberger, Administrative Assistant

Prince William Sound
Regi?nal Citizens' Advisory Councjl

The council's mission: Citizens promoting
environmentally safe operation of

the Alyeska terminal and associated tankers.

John Allen - Community of Tatitlek
Sharry Miller - Prince William Sound Aquaculture Corporation
Nancy Bird - City of Cordova .
AI Burch - Kodiak Island Borough
Sheri Buretta - Chugach Alaska Corporation
Patience Andersen Faulkner - Cordova District Fishermen United'
John French - City of Seward
Tom Jensen - Alaska State C~amber of Commerce
Blake Johnson - Kenai Peninsula Borough
Pete Kompkoff - Community of Chenega Bay
Jim Nestic - Kodiak Village Mayors Assoc.
Walter Parker - Oil Spill Region Environmental Coalition
Connie Stephens - City ofValdez
George Levasseur - City of Valdez
John \Lelsko - City of Homer

Board of Directors
President: Stan Stephens - AK Wilderness Recreation & Tourism Assoc.
ViCe President: Steve Lewis - City of Seldovia
Secretary: M!irilynn Heddell- City of Whittier
Treasurer: Jane Eisemann - City of Kodiak

The Prince William Sound Regional Citizens' Advisory Council
is an independent, non-profit eorporation formed after the 1989 Exxon
.Valdez oil spill to minimize the environmental impacts of the trans
Alaska pipeline terminal and tanker fleet.

The council has 18 member organizations, including communities
affected by the Exxon Valdez oil spill and groups representing Alaska
Native, aquaculture, environmental, commercial fishing, recreation
and tourism interests in the spill region.

The council is certified under the federal Oil Pollution Act of 1990
as the citizen advisory group for Prince William Sound, and operates
under a contract with Alyeska Pipeline Service Co. The contract,
which is in effect as long as oil flows. through the pipeline, guarantees
the council's independence, provides annual funding, and ensures
the council the same access to terminal facilities as state and federal
regulatory agencies.

On the road again
In- November, the council spon

sored a reception for
the Kenai Peninsula
BoroughAssembly. Staff
members John Devens,
Susan Sommerand Mary
Schonberger attended as
well as board' member
Blake Johnson,com
mittee volunteer Jerry
Brookman and repre
sentatives from the Cook
Inlet Regional Citizens'
Advisory Council.

The council's information booth.
was set up at the Society for Environ
mental Toxicology and Chemistry's
annual conference in Baltimore,
Maryland in mid-November. Former
staffmember Tony Parldn presented a
poster, and volunteers John French and
DickTremaineparticipatedin sessions.
November 17-19 found the booth at
the Pacific Marine Expo in Seattle.
Board member Nancy Bird assisted
staff members John Devens, Marilyn
Leland and me in tending the booth.

And on December 2, the council
held its annual Volunteer· Apprecia
tion Party. Guest speaker was Sylvia
Earle, renowned marine biologist and
currently "Explorer in Residence" for
the National Geographic Society, and
music was provided by Flutissimo and
Melissa Bledsoe Fischer.

In mid-DeceIrlber, staff member
Lisa Ka'aihue and I visited Steller
school in Anchorage to give a pre
sentation on· invasive species w~th

Denny Lassuy of the US Fish and
Wildlife Service. Anyone interested
in a school presentation on invasive
species or any of our other projects
should contact me.

The council will be participating
in several conferences in the new year:
January 23-26, the Marine Science
Symposium in Anchorage; February
6-10, the Alaska Forum on the Envi
ronment in Anchorage; March 1-3,
the Alaska Wilderness, Recreation
and Tourism Association Conference
in Seward; March 9-11, the Alaska
Natural Resource and Outdoor Edu
cation Conference in Anchorage; and
March 24-26, the Kachemak Bay-Sci
ence Conference in Homer.

Again, I wish you all a happy and
safe new year.

Community Corner

With new year comes a new job title
and conducts practical training with
its artificial beaches and equipment.
They also collect documents on spills
and research. During the Exxon
Valdez oil spill cleanup, CEDRE sent
power washers to be used on the oiled
beaches.

Happy New Year everyone! This
greeting is now. coming from the
Outreach Coordinator rather than the
Community Liaison. I feel the new
title better explains what I do (and it's
easier to say.) And I wanted to tell you
a little about it.

The Outreach Coordinator posi
tion provides a tool (currel}tly me)
for sharing information between the
council and the com
niunitie~affected by the
Exxon Valdez Oil Spill.
I represent the council at
conferences, trade shows
and activities sponsored
bymemberorganizations.
Other responsibilities
include assisting with
outreach for councilproj
ects (such as geographic
response strategies and
aquatic invasive species),
recruiting and orienting volunteers,
and coordinating the participation of
council·volunteers and staff at public
events.

A birthday in France
Last fall was an especially busy

time. Board member Patience Ander
sen Faulkner, who represents Cordova
District Fishermen United, and I were
invited to J!lake presentations at the
planetarium in Pleumeur-Bodou,
France on the 25th anniversary of
Vigipol. Vigipol (formerly Syndicat
Mixte) was established following the
1978AmocoCadiz spill,whenapproxi
mately 1,589,000barrels damaged224
miles of coast in Northern Brittany.
After fighting for 14 years to receive
compensation, the citizens won a court
case against Amoco and were paid
more than $42 million. This penaltY
was used to fund Syndicat Mixte, the
Center for Documentation, Research
and Experiments on Accidental Water
Pollution (CEDRE) in Brest and the
Regional Operation Center for Sur
veillance and Rescue, based in Paris.
In 2000, Syndicat Mixte was renamed
Vigipol.

Other presenters at the anniver
sary event came from the Shetland
Islands, Finland, Corsica and -many
dignitaries represented Brittany. It
was a true honor to visit with many
people so dedicated to the protection
ofcoastlines. One speaker noted that
lands may be privately owned, but the
ocean belongs to everyone.

Following the. anniversary event
for Vigipol, we traveled to Brest to
visitCEDRE, a large non-profit facility
that warehouses response equipment.
CEDREtests equipment in three ponds
on-site, conducts scientific testing,
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