


Colleagues, students and mentors connect
The Symposium allows researchers to re-connect with old colleagues and meet new ones. It's also
an opportunity for students in marine science to connect with mentors and meet the authors of the
literature that they have been studying as part of their own work.

Thank you to the Organizing Committee
The Symposium would not be possible without the annual help of volunteers who find the time to fit in
planning meetings, poster and workshop coordination, online and on-site registration, and other duties
among their regular tasks.
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beyond to inform each other about their research activities in the
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Free registration thanks to generous support
Word continues to spread about the Symposium's reputation as a gathering place to share innovative
ocean research in Alaska's seas. The ongoing support of the Symposium's many sponsors has allowed
registration to remain free of charge for all who wish to attend. Please see the backcover for the full list
of sponsors.
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1:30-1 :45 pm, Welcoming Remarks by Clarence Pautzke, North Pacific Research Board

Session Chair: Molly McCammon, Alaska Ocean Observing System
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Conference registration begins, Lobby Level, Hotel Captain Cook

Monday Afternoon, January 19

2009 ALASKA MARINE SCIENCE SYMPOSIUM

1:45-2:15 Keynote: Craig O'Connor, NOAA Office of the General Counsel
20 Years After EVOS: The Legacy of Research, Monitoring, and Restoration

March 24, 2009 marks 20 years since the Exxon Valdez ran aground, spilling 11 million gallons of crude oil
into the pristine waters of Prince William Sound and the North Gulf Coast of Alaska, causing one of the worst
environmental disasters in the history of the U.S. In 1994, the Exxon Valdez Oil Spill Trustee Council was
formed to restore Prince William Sound and the Gulf of Alaska to the "healthy, productive, world-renowned
ecosystem" that existed before the spill. At the directive of Congress, the Trustee Council dedicated nearly
60 percent of available settlement funds to habitat protection and acquisition considered essential for the
well-being of species injured by the oil spill. The magnitude of the Exxon Valdez oil spill, the extent of shoreline
contamination, and evident high mortality of wildlife, prompted an evaluation of impacts of unprecedented
scope and duration. Through the Trustee Council, hundreds of peer reviewed research, monitoring and general
restoration projects have been funded resulting in a leap in knowledge about the marine environment.

Monday, January 19

Session 1 Climate and Oceanography
2:15-2:30 pm Markus Janout: Temperature controlling processes and the recent cooling in the northern Gulf of Alaska

(student presentation and2008 NPRB Graduate Student Research Award winner)

2:30-2:45 pm Wieslaw Maslowski: Effects of mesoscale eddies on the flow of the Alaskan stream

8:00am

Gulf of Alaska
Plenary Session
Discovery Ballroom

Workshops and Concurrent Meetings

8:00 am-noon NPRB Ecosystem Modeling Committee and Bering Sea Project modelers meeting
Invitation only. Location: Club Room 1, 10th Floor.

8:00 am-1:30 pm Communicating Ocean Science Workshop
Location: Fore Deck Ballroom. See page 12 for workshop details.

8:00 am-1:30 pm AOOS Prince William Sound Field Experiment Principal Investigator meeting
Location: Quarter Deck, 10th Floor. See page 12 for workshop details.

8:00 am-5:00 pm Patch Dynamics meeting for BEST-BSIERP Bering Sea Project investigators
Invitation only. Location: Offsite at NPRB Offices, 1007 W3rd Avenue, Suite 100.

1:30-5:00 pm BEST-BSIERP Bering Sea Project Group 5 Synthesis Meeting
Invitation only. Location: Club Room 2, 10th Floor.
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3:15-3:30 pm BREAK: Enjoy refreshments in the Discovery Ballroom

Monday Evening Events

2009 ALASKA MARINE SCIENCE SYMPOSIUM

Fish and Fish Habitat

Poster Reception: GulfofAlaska Research, Lower Lobby
View posters, meet other Symposium participants, and enjoy refreshments.

Session 4
4:30-4:45 pm Terry Quinn: Failure of population recovery in relation to disease for Pacific herring in Prince William

Sound

4:45-5:00 pm Sarah Hinckley: Modeling spawning-nursery connectivity of walleye pollock between the Gulf of Alaska
and the Bering Sea: toward an understanding of stock structure and recruitment

Session 3 Lower Trophic Levels
3:45-4:00 pm Nora Foster: Evaluating apotential relict Arctic invertebrate and algal community on the west side of

Cook Inlet

4:00-4:15 pm Amy Blanchard: Long-term investigation of benthic communities in Port Valdez, Alaska 1971-2007

4:15-4:30 pm Elizabeth Atwood: Influence of mesoscale eddies on ichthyoplankton assemblages in the Gulf of Alaska
(student presentation and 2008 NPRB Graduate Student Research Award winner)

3:30-3:45 pm Richard Thorne: Biological forcing by combinations of dominant prey and predators on juvenile pink
salmon survival in the Prince William Sound ecosystem

Session 2 Ecosystem Perspectives

2:45-3:00 pm Ian Hartwell: Sediment quality triad assessment in Kachemak Bay: characterization of soft bottom
benthic habitats and contaminant bioeffects assessment

3:00-3:15 pm James Bodkin: Using trophic cascades to develop ecosystem-based recovery criteria for threatened sea
otters in Alaska

5:30-7:00 pm
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10:00-10:30 am BREAK: Enjoy refreshments in the Discovery Ballroom
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Humans

Seabirds

Fish and Fish Habitat, continued

Marine Mammals

LUNCH: President Barack Obama's Inauguration Speech (delayed video)
Discovery Ballroom

Conference registration continues, Lobby Level

70:30-70:45 am .•...... Jason Herreman: Evidence of bottom-up control of diet driven by top-down processes in adeclining
harbor seal population (student presentation)

70:45-77:00 am Lorrie Rea: Percent total body lipid content increases in Steller sea lion pups during the first year of life in a
similar pattern to other otariid species

77 :00-77:75 am Markus Horning: Chronicle of adeath re-told: quantifying predation on juvenile Steller sea lions in the
Gulf of Alaska

77:75-77:30 am Craig Matkin: Ongoing population-level impacts on killer whales 18 years after EVOS

77:30-77:45 am Courtney Carothers: Privatizing the right to fish: challenges to livelihood and community in Kodiak

77:45 am-noon William Simeone: Subsistence harvests and local knowledge of rockfish in four Alaskan communities

Session 7

noon-1 :30 pm

Session 6

9:75-9:30 am Julia Parrish: On death and dying: post breeding, cumulative, and wreck signals in Alaskan beached bird
surveys

9:30-9:45 am Veronica Padula: Health assessment of marbled murrelets in Port Snettisham, Southeast Alaska

9:45-70:00 am John Piatt: Competitive coexistence and scale-dependent ecological segregation of Brachyramphus
murrelets in aglacial-marine ecosystem

Session 4

8:00am

Morning Session Chair:
Robert Spies, Alaska SeaLife Center

Session 5

8:00-8:75 am ..........•. Russ Hopcroft: Oceanographic conditions along the northern Gulf of Alaska's Seward Line, 1997-2008

8:75-8:30 am ....•...•... Joe Bizzarro: Diet and trophic ecology of skates in the Gulf of Alaska

8:30-8:45 am Lorenz Hauser: Genetic population structure in Pacific cod: evidence for limited dispersal and isolated
fjord populations

8:45-9:00 am CliffRyer: Ampharetid worm turf: an essential character of juvenile flatfish habitat in Kodiak nurseries

9:00-9:75 am Marlin Cox: Phase angle as anew independent condition index for fish

Gulf of Alaska
Plenary Session
Continued, Discovery Ballroom



3:15-3:30 pm BREAK: Enjoy refreshments in the Discovery Ballroom

Tuesday Evening Events

Tuesday Afternoon, January 20

lr,'l"} ALASKA "IIAt?/NE SUEfVCE SYMPllSIU

Poster Reception: Bering Sea/Aleutian Islands Research,
Lower Lobby
View posters, meet other Symposium participants, and enjoy refreshments.

Alaska Climate Change Initiatives Workshop
Location: Fore Deck. See page 12 for workshop details.

BEST-BSIERP Bering Sea Project Science Advisory Boord Meeting
Invitation only. Location: Club Room 1, 10th Floor.

Pacific Herring Research
Discovery Ballroom

Special Workshop hosted by the Exxon Valdez Oil Spill Trustee Council
Session Chair: Jennifer Schorr, EVOS Trustee Council. Facilitator: Jeep Rice, NOAA Fisheries

Herring populations in Alaska are struggling in some regions such as Prince William Sound and Lynn Canal,
yet are robust in others. Commercially fished populations have been monitored for decades, but ecosystem­
level research has been minimal or absent. Renewed interest in herring population health has stimulated a
significant amount of research in the past few years. This workshop reports new research findings on Pacific
herring ranging from genetics to predation, from habitat to population monitoring, and from energetics and
disease to modeling.

Workshops and Concurrent Meetings

1:30-5:00 pm BEST-BSIERP Bering Sea Project Principal Investigators Meeting
Invitation only. Location: Quarter Deck, 10th Floor.

8:00 am-5:00 pm Bowhead Whole Feeding Ecology
Invitation only. Location: Voyager Room, Lower Lobby.

5:30-7:00 pm

7:00-9:00 pm

3:30-3:50 pm Johanna Vollenweider: Do energy limitations cause overwinter mortality of young-of-the-year and
juvenile Pacific herring?

3:50-4:10 pm Ron Heintz: Seasonal flux in the energy and proximate composition of maturing Pacific herring

4:10-4:30 pm Paul Hershberger: Virus shedding from herring after exposure to viral hemorrhagic septicemia virus

4:30-4:50 pm Tom Kline: Prince William Sound herring forage contingency

4:50-5:10 pm Dale Kiefer: Modeling the bi-stable state of herring in Prince William Sound

5:10-5:30 pm Discussion

PAGE 6

7:00-9:00 pm

1:35-1:55 pm Richard Thorne: What has 16 years of acoustic surveys taught us about herring, EVOS and the Prince
William Sound ecosystem?

1:55-2:15 pm Peter-John Hulson: Comparison of Pacific herring in Prince William Sound and Sitka Sound

2:15-2:35 pm Jodi Harney: Insight into herring spawning habitat using ShoreZone coastal mapping data in Prince
William Sound

2:35-2:55 pm Janice Straley: Year-round presence of humpback whales in Alaskan waters and the impact on herring

2:55-3:15 pm John Moran: Humpback whales exert top-down control on Prince William Sound herring



Morning Session Chair: Kris Holderied, NOAA Kasitsna Bay Laboratory
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Wednesday, January 21

Session 3 Lower Trophic Levels
77:00-77:75 am ......... Meibing Jin: Response of lower trophic level production to long-term climate change in the southeastern

Bering Sea

77:75-77:30 am JeffNapp: Recent trends in eastern Bering Sea zooplankton: data and confessions

77:30-77:45 am Sandra Parker-Stetter: Evaluating acoustics for squid assessment in the Bering Sea

77:45 am-noon Mary Hunsicker: Athree-tiered approach for evaluating the predatory role of the commander sqUid in
the eastern Bering Sea
(student presentation and 2008 NPRB Graduate Student Research Award winner)

70:30-70:45 am ........ Lee Cooper: Progression ofthe spring bloom in the northern Bering Sea and transmission of particulates
to the sea floor

70:45-77:00 am Jerry McCormick-Ray: Geographic variation of benthic macrofauna: Bering Sea, May-June 2006

10:00-10:30 am BREAK: Enjoy refreshments in the Discovery Ballroom

Session 2 Ecosystem Perspectives
9:45-70:00 am .......... Puneeta Naik: Particulate absorption properties along four transects on the southeastern Bering Sea

shelf (student presentation)

Keynote: Mike Sigler, BEST-BSIERP Bering Sea Project
Understanding Ecosystem Processes in the Bering Sea: Headlines for 2008

The North Pacific Research Board and the National Science Foundation are supporting a comprehensive, $52
million study of the eastern Bering Sea ecosystem from 2007-2012. Ninety-four federal, state, university, and
private institution scientists are studying everything from atmospheric forcing and physical oceanography to
humans and communities, including the attendant economic and social impacts of a changing ecosystem. In
2008, the study began its first year of complete field programs with at-sea sampling from February through
September. New headlines on progress being made are arriving weekly and will be reported here.

Bering Sea and
Aleutian Islands
Plenary Session
Discovery Ballroom

Session 1 Climate and Oceanography
8:30-8:45 am Nick Bond: Expected changes in the climate forcing of Alaskan waters in late summer/early fall

8:45-9:00 am Phyllis Stabeno: Adecoupling of 2008 sea-ice extent between the Arctic and Bering Sea

9:00-9:75 am Muyin Wang: Sea ice overthe Bering Sea: the past, present and future

9:75-9:30 am Tom Weingartner: Asatellite-tracked drifter perspective ofthe nearshore Bering Sea: science and
outreach

9:30-9:45 am Emily Davenport: Phosphate cycling in Bering Sea sediments (student presentation)

8:00-8:30



Afternoon Session Chair: Leslie Cornick, Alaska Pacific University

3:15-3:45 pm BREAK: Enjoy refreshments in the Discovery Ballroom

osf SCIENCE: S

Fish and Fish Habitat

Poster Reception: Arctic Ocean Research, Lower Lobby
View posters, meet other Symposium participants, and enjoy refreshments.

Fish Identification Workshop for Alaskan Murres
Location: Whitby Room, Lower Lobby. See page 12 for workshop details.

BEST-BSIERP Bering Sea Project SAB and Advisory Group Joint Meeting
Invitation only. Location: Club Room 1, 10th Floor.

Seabirds

noon-1 :30 pm LUNCH: National Ocean Sciences Bowl Demonstration
Featuring Two Competing Local High School Teams

The National Ocean Sciences Bowl (NOSB) is a national, high-school science competition managed by
the Consortium for Ocean Leadership. It uses a quiz-bowl format to test students on their knowledge of
oceanography, including biology, chemistry, geology, geography, social science, technology, and physics.
Currently there are 25 regions in the U.S. that compete in the NOSB, each with their own regional competition.
Alaska's regional competition, the Tsunami Bowl, is held each February in Seward, hosted by UAF's Seward
Marine Center. Major sponsors ofthe Tsunami Bowl include UAF School of Fisheries and Ocean Sciences, Alaska
Sea Grant, Consortium for Ocean Leadership, and the University of Alaska Southeast. Since the first Tsunami
Bowl was held in 1998, approximately 550 students from more than 30 schools throughout Alaska have
participated in the annual competition. The goal of NOSB is to increase knowledge of the ocean among high
school students and, ultimately, magnify the public understanding of ocean research.

Wednesday Evening Events

Session 4

3:45-4:00 pm Anne Hollowed: Biogeography of forage fishes in the Bering Sea

4:00-4:15 pm Dongwha Sohn: Distribution and connectivity between spawning and settling locations of Greenland
halibut in the Bering Sea (student presentation)

Session 5
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1:30-1:45 pm Sarah Hinckley: New information about connectivity: relationships between larval release and potential
settlement areas for snow crab in the Bering Sea

1:45-2:00 pm Stewart Grant: Contrasting genetic population structures and responses to ice-age variability in north
Pacific pollock and Pacific cod

2:00-2:15 pm Carwyn Hammond: Estimating unobserved mortality rates of Bering Sea crabs due to encounters with
trawls on the seafloor (student presentation)

2:15-2:30 pm Andrew Seitz: Behavior of satellite-tagged Pacific halibut in the Bering Sea/Aleutian Islands region and
its biological implications

2:30-2:45 pm Patrick Ressler: Trends in walleye pollock and euphausiid abundance on the Bering Sea shelf since 2004

2:45-3:00 pm Craig Rose: Modifications oftrawl sweeps to reduce epifauna damage by Bering Sea flatfish fisheries

3:00-3:15 pm Jim lanelli: Opportunistic temperature-at-depth recorders on Bering Sea pollock trawls to evaluate
linkages between location-specific temperatures and pollock, salmon, and other species

5:30-7:00 pm

4:15-4:30 pm Martin Renner: The roles of fisheries, climate and seascape on the distribution of northern fulmars

4:30-4:45 pm Robert Suryan: Safeguarding short-tailed albatrosses by reestablishing athird breeding colony:
condition, post-fledging survival, and migration of artificially- vs. naturally-reared chicks

4:45-5:00 pm lne Dorresteijn: Stable isotopes in diets ofplanktivorous auklets indicate low trophic level responses to
climate variability (student presentation)

5:00-5:15 pm Ian Jones: Covariation between North Pacific climate and auklet demographic parameters at three
western Aleutian islands during 1990-2008

7:00-9:00 pm

7:00-9:00 pm



Bering Sea and Aleutian Islands Plenary ends. Arctic Ocean Plenary (see next page) begins at lO:OOam.

PAGE 9

• "~J..' •.1'••

Marine Mammals

Thursday Morning, January 22

Session Chair: Lowell Fritz, NOAA-NMFS Alaska Fisheries Science Center

Bering Sea and
Aleutian Islands
Plenary Session
Continued, Discovery BallrQom

Session 6

9:45-10:00 am BREAK: Enjoy refreshments in the Discovery Ballroom

8:15-8:30 am Greg O'Corry-Crowe: Fishing for population structure in North Pacific seals: challenges, pitfalls and
solutions

8:30-8:45 am Peter Boveng: Ribbon seals and their relationship with sea ice in the Bering Sea

8:45-9:00 am Paul Olivier: Insights into the foraging behavior of Steller sea lions using an animal-borne video and data
recorder (student presentation)

9:00-9:15 am Mary-Anne Lea: Lunar and seasonal influences on the migratory diving behavior of northern fur seal
pups

9:15-9:30 am Kelly Newman: Temporal and spatial vocal patterns of killer whales at the Pribilof Islands
(student presentation)

9:30-9:45 am David Mellinger: Passive acoustic detection of right, fin and humpback whales in the eastern Bering Sea

~



Session 1 Climate and Oceanography
10:30-10:45 am Carleton Ray: Impact of diminished sea ice on marine mammals and indigenous hunters of Beringia

10:45-11:00 am Jim Overland: What do we learn about the future Arctic from the summer 2008 sea ice minimum?

11:00-11:15 am Gleb Panteleev: Re-analysis of the Arctic ocean: case study for the Chukchi and East Siberian Seas

11:15-11:30 am Jia Wang: Is the dipole anomaly amajor driver to record lows in Arctic summer sea ice extent?

11:30-11:45 am Natalia Donoho: Tides, tidal currents, and sea level trends in Alaska: co-ops activities and data sources

11:45 am-noon Aixue Hu: Role of Bering Strait in the thermohaline circulation's response to freshwater forcing under
present day and LGM conditions 1

~

KEYNOTE Richard Feely
Ocean Acidification

Thursday, January 22

Arctic Ocean
Plenary Session
Discovery Ballroom

Morning Session Chair: Lowell Fritz, NOAA-NMFS
Alaska Fisheries Science Center

10:00-10:10 am Craig George, North Slope Borough: Dedication to Arnold Brower, Sr.

10:10-10:30 am

Afternoon Session Chair: Ana Sirovic, Alaska Pacific University

SCIENCE S

Fish and Fish Habitat

Ecosystem Perspectives
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1:30-1:45 pm Carrie Parris: Advanced monitoring initiative: Arctic coastal data mining and assessment project

1:45-2:00 pm Brian Hunt: Zooplankton biogeography as ameasure of oceanographic change in Canada Basin

Session 3

noon-1 :30 pm LUNCH: POLAR PALOOZA
Stories from a Changing Planet

POLAR PALOOZA's "Stories from a Changing Planet" science road show has taken polar researchers and
Alaskan Natives to some 25 science centers and natural history museums across America. Sponsored by NSF
and NASA, "Stories..." features a changing "cast" of 35 scientists as presenters, original high-definition video,
and authentic artifacts such as ancient ice cores, Extreme Cold Weather gear, and fossils revealing Earth's past
climate. Evaluation shows positive reactions to audiences meeting actual researchers and the use of dramatic
production techniques. Project Director Geoff Haines-Styles offers an overview (using fast-paced video and
survey data) as a model for future national education and outreach projects, and answers questions.

Session 2

2:00-2:15 pm Sarah Mincks: Epibenthic megafauna in the northern Bering and Chukchi seas: environmental influences
on community structure

2:15-2:30 pm Elizabeth Loggerwel/: Beaufort Sea survey: geographic and historical comparisons

2:30-2:45 pm Jennifer Nielsen: Arctic cisco genetics and otolith micro chemistry



Arctic Ocean Plenary Ends. Closing Remarks.

3:00-3:30 pm BREAK: Enjoy refreshments in the Discovery Ballroom

2:45-3:00 pm Steffen Oppel: Importance of the eastern Chukchi Sea and southeastern Beaufort Sea as spring staging
areas for king and common eiders

Seabirds

Marine Mammals

Session 4

Session 5

3:30-3:45 pm Lori Quakenbush: Fall movements of bowhead whales in the Chukchi Sea

3:45-4:00 pm Julien Delarue: Ayear-long acoustic monitoring program of bowhead whales in the Chukchi Sea

4:00-4:15 pm Bruce Martin: Ambient noise in the Chukchi Sea, July 2007-July 2008

4:15-4:30 pm Lisanne Aerts: Sounds from an offshore oil production island and bowhead whale call characteristics

4:30-4:45 pm Marjo Laurinolli: Study of walrus distribution in the Chukchi Sea using passive acoustics

4:45-5:00 pm Brendan Cummings: The polar bear, awarming Arctic, and the Endangered Species Act: the role of
wildlife law in responding to climate change

Friday, January 23

Workshops

8:00 am-5:00 pm Arctic Science Planning Workshop
Location: Fore Deck. See page 13 for workshop details.

8:00 am-noon Steller Sea Lion Research Coordination Workshop
Invitation only. Location: Voyager Room, Lower Lobby.

9:00 am-noon Metadata Workshop
Location: Endeavour Room, Lower Lobby. See page 13 for workshop details.
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Workshop Descriptions
Monday, January 19

8 am-l :30 pm Communicating Ocean Science
Location Fore Deck Ballroom, Lobby Level

Leader Nora Deans (North Pacific Research Board)

Meet other communicators and educators to share ideas for communicating ocean science to national, regional
and local audiences. We welcome scientists, educators, writers, editors, media and others interested in sharing
research results with diverse audiences to join us for lively discussion.

8 am-l :30 pm ADOS Prince William Sound Field Experiment
Investigator Meeting

Location Quarter Deck, 10th Floor

Leader G. Carl Schoch (Alaska Ocean Observing System)

The Alaska Ocean Observing System (Anchorage) and the Oil Spill Recovery Institute (Cordova) are co­
sponsoring a field experiment between April and August of 2009 to evaluate regional forecast models for wind,
waves and ocean circulation in Prince William Sound. This will be an end-to-end demonstration of the Alaska
Ocean Observing System in 2009, from observations to models to their direct application by users. Investigators
will use field measurement s to evaluate predictions of regional forecast models, and are using this workshop
to further coordinate next summer's activities.

Tuesday, January 20

7-9:00 pm Alaska Climate Change Initiatives
Location Fore Deck Ballroom, Lobby Level

Leaders Anne Hollowed (NOAA), Douglas Vincent-Lang (State of Alaska)

We will discuss the latest developments on NOAA's proposed National Climate Services Center; the State of
Alaska Sub-Cabinet on Climate Change and Research Needs, and the ICES-PICES climate change initiative.

Wednesday, January 21

7-9:00 pm Fish Identification Workshop for Alaskan Murres
Location Whitby Room, Lower Lobby

Leaders Mayumi Arimitsu (USGS), Rosana Paredes (Oregon State University)

The focus of this workshop is to train field biologists on the identification of common prey species of seabirds
in the Gulf of Alaska and Bering Sea. Special emphasis will pertain to Thick-billed Murre bill-loads for chick
provisioning. Topics will include an overview of prey items, basic characteristics of major groups, tips for
identification on a glance, and hands on activities for practice. Participants are encouraged to bring their own
binoculars.



9 am-noon

Friday, January 23

8 am-S pm Arctic Science Planning Workshop
Location Fore Deck Ballroom, Lobby Level

Leader Molly McCammon (Alaska Ocean Observing System)

Alaska's Arctic is seeing increased activity due to the recent U.S. Outer Continental Shelf oil and gas lease
sale and the increasing retreat of sea ice and consequent lengthening of the ice-free season. Warming ocean
temperatures may result in a northward shift of fish, bird and marine mammal species and other impacts on
marine ecosystems. Polar bears have been listed as Threatened under the Endangered Species Act. The Alaska
Ocean Observing System, the North Pacific Research Board, Minerals Management Service and other Federal
and state agencies, the North Slope and Northwest Arctic boroughs, and industry including Shell Oil, Conoco­
Phillips and British Petroleum are all interested in increased ocean and marine resource monitoring in the
Beaufort and Chukchi seas.

MMS, the oil and gas industry, and the National Science Foundation have planned significant research and
monitoring programs for the open water season of 2009. Due to the location's remoteness and harsh weather,
any research and monitoring activity in this region is extremely expensive. Furthering collaborative efforts in
this region would help maximize the value of the dollars spent. For longer-term activities, we could look to the
model adopted by other regions in the U.S., such as Chesapeake Bay, San Francisco Bay, Southern California
Bight, and Puget Sound to join forces and collaborate to develop a more comprehensive monitoring and
assessment program, in which each organization focuses on projects that fulfill their goals, yet fit into a larger
plan through which resulting data can be shared and integrated among the participants.

The purpose of this workshop is to follow up on an initial Collaboration Roundtable, held in early summer 2008.
Participants will share plans for future research and monitoring activities in the Beaufort and Chukchi Seas, and
will further explore opportunities for coordination and collaboration.

Making Your Data More Valuable by Creating
Standardized Metadata

Location Endeavour Room, Lower Lobby

Leader Vivian Hutchison (USGS)

Laptops are desired but not required, as participants can share laptops and will receive a copy of the Metavist
software. At the conclusion, participants will know about:

» the value of metadata for geospatial and biological information,
» the Federal Geographic Data Committee (FGDC) Metadata Standard,
» how to use and submit records to a clearinghouse,
» the variety of tools available for metadata creation,
» ways to implement a metadata program in their own organization, and
» how to create a record using Metavist software.

Each participant will also receive a CD containing all of the workshop materials.



Monday Tuesday Wednesday

January 19 January 20 January 21

Morning Communicating Ocean Science Workshop, Fore GULF OF ALASKA Bowhead Whale BERING SEA/ALEUTIAN

8:00-10:00 Deck, 8:00 am-1:30 pm (page 12) PLENARY SESSION Feeding Ecology ISLANDS PLENARY

CONTINUES, Discovery Workshop, Voyager SESSION BEGINS,

AOOS Prince William Sound Field Experiment Ballroom, Room, 8:00 am-noon Discovery Ballroom,

Investigator meeting, Quarter Deck, 8:00 am-noon (page 5) (invitation only; 8:00 am-noon

8:00 am-1:30 pm (page 12)
Fish + Fish Habitat

continues after lunch) (page 7)

BEST-BSIERP Bering Sea Project Patch Dynamics
Seabirds Climate + Oceanography

10:00-noon meeting, NPRB Offices, 8:00 am-noon
Marine Mammals Ecosystem Perspectives

(invitation only; continues after lunch)
Humans Lower Trophic Levels

NPRB Ecosystem Modeling Committee and BEST-

BSIERP Bering Sea Project modelers meeting,
Club Room 1,8:00 am-noon (invitation only)

Lunch on your own LUNCH: PROVIDED. President Barack Obama's I LUNCH: PROVIDED.

noon-1:30 Inauguration Speech (delayed video), Discovery National Ocean

Ballroom Sciences Bowl

Demonstration

Afternoon Symposium Welcome, BEST-BSIERP Bering Sea EVOS PACIFIC HERRING Bowhead Whale BERING SEA/ALEUTIAN

1:30-5:00 Discovery Ballroom Project Patch Dynamics SPECIAL WORKSHOP, Feeding Ecology ISLANDS PLENARY

meeting continues, Discovery Ballroom, Workshop continues, SESSION CONTINUES,

Keynote Address: Exxon NPRB Offices, 1:30-5:30 pm (page 6) Voyager Room, Discovery Ballroom,

Valdez Oil Spill 20th 1:30-5:00 pm 1:30-5:00 pm 1:30-5:00 pm (page 8)

Anniversary (invitation only) (invitation only)
Fish + Fish Habitat

BEST-BSIERP Bering BEST-BSIERP Bering Sea
Seabirds

GULF OF ALASKA

PLENARY SESSION Sea Project Group 5 Project Investigators

BEGINS, Discovery Synthesis meeting, meeting, Quarter Deck,

Ballroom, 2:15-5:00 pm Club Room 2, 1:30-5:00 pm

(pages 3-4) 1:30-5:00 pm (invitation only)

Climate + Oceanography
(invitation only)

Gulf of Alaska posters
Ecosystem Perspectives

come down; Bering Sea
Lower Trophic Levels

and Arctic posters go
Fish + Fish Habitat

up, Lower Lobby

Evening Poster Reception: Gulf of Alaska Research, Poster Reception: Bering Sea/Aleutian Islands Poster Reception: Arctic

5:30-7:00 5:30-7:00 pm, Lower Lobby Research, 5:30-7:00 pm, Lower Lobby Ocean Research, 5:30-7

pm, Lower Lobby

7:00-9:00 BEST-BSIERP Bering Sea Alaska Climate Change Fish ID Workshop,

Project SAB meeting, Initiatives: Whitby Room,

Club Room 1, NOAA's proposed 7-9:00 pm (page 12)

7-9:00 pm National Climate

(invitation only) Services; the State of BEST-BSIERP Bering Sea

Alaska Sub-Cabinet on Project SAB & Advisory

Climate Change and Group joint meeting,

Research Needs, and Club Room 1,

ICES-PICES climate 7-9:00 pm

change initiative, (invitation only)

Fore Deck, 7-9:00 pn

(page 12)
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Thursday Friday

I January 22 January 23

. BERING SEA/ALEUTIAN Arctic Science Planning Steller Sea Lion Morning

f ISLANDS PLENARY Workshop, Fore Deck, Research Coordination 8:00-10:00
SESSION CONTINUES, 8:00 am-noon workshop, Voyager
Discovery Ballroom, (page 13; continues Room,

. 8-10:00 am (page 9) after lunch) 8:00 am-5:00 pm Metadata Workshop,

~ Marine Mammals
(invitation only) Endeavour Room,

9:00 am-noon
I (page 13)

ARCTIC OCEAN 10:00-
! PLENARY SESSION noon

I BEGINS, Discovery
Ballroom, 10:00 am-

! noon (pages 10-11)

I (/imate + Oceanography
Ecosystem Perspectives

\ LUNCH: PROVIDED. LUNCH: PROVIDED Lunch
I Polar Palooza! (for Arctic workshop noon-1:30

registrants only) Pollock Conservation

I Cooperative Research

Center Advisory Board
, ARCTIC OCEAN Arctic Science Planning Annual meeting, NPRB Afternoon
I PLENARY SESSION Workshop continues, Offices, 1-5:00 pm 1:30-5:00

I' CONTINUES, Discovery Fore Deck, (continues on Saturday,
Ballroom, 1:30-5:00 pm 1:30-5:00 pm Jan. 24)
(pages 10-11) (page 13)

! Ecosystem Perspectives, cont.
Fish + Fish Habitat
Seabirds
Marine Mammals

I
J

I
I

I
I
I

I
Evening

5:30-7:00

I
.I 7:00-9:00
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'--Manne Science in Alaska: 2009 Symposium
Book of Abstracts

• Monday 19 January
• Gulf of Alaska

o Mornmg Welcome
o Afternoon ClImate, Oceanography, Ecosystem PerspectIves, Lower

TrophIc Levels & FIsh and FIsh HabItat
o Evemng Poster ReceptIOn

• Tuesday 20 January
• Gulf of Alaska

o Mornmg FIsh and FIsh HabItat, SeabIrds, Mammals & Humans
o Afternoon Pnnce WIllIam Sound Hemng Workshop
o EvenIng. Poster ReceptIOn

• Wednesday 21 January
• Bering Sea and Aleutian Islands

o Keynote Address - MIchael SIgler
Understandmg Ecosystem Processes m the Bermg Sea BEST-BSIERP 2008 Headlmes

o Mornmg ClImate and Oceanography, Ecosystem PerspectIves &
Lower TrophIc Levels

o Afternoon FIsh and FIsh HabItat & SeabIrds
o EvenIng Poster ReceptIOn

• Thursday 22 January
• Bering Sea and Aleutian Islands

o Mornmg 1 Mammals

• Arctic
o Keynote Address - G Carleton Ray

Impact ofDzmznIshed Sea Ice on Manne Mammals and Indzgenous Hunters ofBermgza

o MornIng 2 ClImate and Oceanography & Ecosystem PerspectIves
o Keynote Address - RIchard Feely

Tnbute to Arnold Brower Sr

o Afternoon Ecosystem PerspectIves, FIsh and FIsh HabItat, SeabIrds &
Mammals
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Gulf of Alaska
Climate and Oceanography, Ecosystem Perspectives,

Lower Trophic Levels & Fish and Fish Habitat

Monday 19 January 2009
215 - 500 PM

SessIon ChaIr Molly McCammon
Alaska Ocean ObserVIng System

TALKS

Speaker TItle

Markus A Janout * Temperature controllmg processes and the recent coolmg m the
northern Gulf of Alaska

Wleslaw MaslowskI Effects of mesoscale eddIes on the flow of the Alaskan Stream

SedIment QualIty Tnad Assessment m the Kachemak Bay
S Ian Hartwell CharactenzatIOn of Soft Bottom BenthIc HabItats and

Contammant Bweffects Assessment

James L Bodkm
Usmg TrophIc Cascades to Develop Ecosystem-Based Recovery
Cntena for Threatened Sea Otters m Alaska
BIOlOgIcal Forcmg by CombmatIOns of Dommant Prey and

RIchard E Thorne Predators on Juvemle Pmk Salmon SurvIval m the Pnnce
WIllIam Sound Ecosystem

Russell R Hopcroft
OceanographIc condItIons along the northern Gulf of AlaskaDs
Seward Lme, 1997-2008

Nora R Foster
Evaluatmg a PotentIal RelIct ArCtIC Invertebrate and Algal
Commumty on the West SIde of Cook Inlet

Amy L Blanchard
Long-term InvestIgatIOn ofBenthIc CommumtIes m Port
Valdez, Alaska 1971-2007

ElIzabeth C Atwood * Influence of mesoscale eddIes on Ichthyoplankton assemblages
m the Gulf of Alaska

Terrance J Qumn
FaIlure ofPopulatIOn Recovery III RelatIOn to DIsease for PacIfic
Hemng m Pnnce WIlham Sound

* Student PresentatIOn
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GulfofAlaska - Clzmate and Oceanography

Temperature controllmg processes and the recent coolmg m the northern Gulf of Alaska

Markus Janout, Umverslty of Alaska FaIrbanks, Janout@sfos uaf edu
Russell R Hopcroft, Umverslty of Alaska, hopcroft@Ims uaf edu
Kenneth 0 Coyle, Umverslty of Alaska FaIrbanks, coyle@Ims uaf edu
Thomas J Wemgartner, Umverslty ofAlaska FaIrbanks, wemgart@Ims uaf edu

In spnng 2007, oceanIC temperatures throughout the water column m the northern Gulf of
Alaska (GOA) were the lowest smce the early 1970s, and remamed below normal through 2008
StratIficatIOn was weak due to hIgher surface and lower near-bottom salmlty, lIkely assocIated wIth
delayed spnng snowmelt In partIcular, the 0-10Om temperatures along the Seward Lme remamed
below normal, whereas >1 oOm temperatures were more vanable, due to salt stratIficatIOn
Atmosphenc and oceanographIc data confirm that salImty (as a functIOn of coastal freshwater
runoff) IS a controllmg parameter for deep mIxmg and the vertIcal extent of wmter-cooled surface
waters SalImty structure IS therefore cntIcal for the phySIcal enVIronment of the GOA ecosystem
EVIdently, the recent coolmg caused delays m the onset and development of (at least) pnmary and
secondary producers

We present oceanographIc observatIOns from the 2007 and 2008 coolmg years m companson
WIth long term trends at the coastal GOA statIOn GAKI and further mvestIgate the temperature
controllmg processes along the Seward Lme In partIcular, we focus on the contnbutIOn of along­
shore advectIOn to the northern GOA heat and freshwater budget and on cross-shelf gradIents m
atmosphenc heat fluxes

Student PresentatIOn

Effects of mesoscale eddIes on the flow of the Alaskan Stream

Wleslaw MaslowskI, Naval Postgraduate School, maslowsk@nps edu
Rlchardo Roman, Naval Postgraduate SchoolOceanography, rroman@nps edu
Jaclyn Clement KInney, Naval Postgraduate School, Jlclemen@nps edu

Usmg a hIgh-resolutIOn, pan-ArctIc Ice-ocean model forced WIth realIstIc atmosphenc data,
we examme the mean transport and temporal and spatIal vanabIlIty WIthIn the Alaskan Stream
Model results are analyzed and compared WIth observatIOns, mcludmg satellIte altImetry and CTD
measurements The mean net transport of the Alaskan Stream IS found to be between 34 and 44 Sv,
mtenslfyIng downstream Mesoscale eddIes are found to penodlcally move along the path of the
Alaskan Stream and alter the mean pOSItIOn ofthe typIcally westward-flowmg current However, the
strength of the current IS not reduced as an antIcyclomc eddy passes a pomt along the path Instead,
there appears to be an offshore (or southward) ShIft m the current velOCIty core StatIOnary
measurement mstruments may not be able to detect thIs ShIft m pOSItIon over the slope If theIr
southernmost locatIOn does not comclde WIth the current ShIft due to an eddy ThIs may result m
recordmg of a weakened or sometImes reversed flow Fmally, we examme and demonstrate that
modeled eddIes wlthm the Alaskan Stream have dommant effect on northward transport and
vanablhty through the eastern and central AleutIan Island passes
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GulfofAlaska - Ecosystem Perspectzves

SedIment QualIty Tnad Assessment m the Kachemak Bay CharactenzatIon of Soft Bottom
BenthIc HabItats and Contammant BlOeffects Assessment

S Ian Hartwell, NOAA, Ian hartwell@noaa gov
DennIs ApetI, NOAA, dennIs apetI@noaa gov
KImam KImbrough, NOAA, KImam KImbrough@noaa gov
W Edward Johnson, NOAA, edJohnson@noaa gov

The goal of thIs project was to assess benthIc habItat condItIOns and evaluate whether
contammants may mfluence bIOdIVersIty and productIvIty m Inner Kachemak Bay The northern
portIOn of the Bay was sub-dIvIded mto four mtertIdal and subtIdal samplmg strata based on
geophysIcal and hydrodynamIc propertIes An addItIonal stratum was establIshed WIthIn Homer
Harbor In the summer of 2007, sedIment was synoptIcally sampled m a stratIfied random statIstIcal
deSIgn for phySIcal charactenzatIOn, comprehensIve chemIcal analyses, benthIc macromvertebrate
commumty, tOXICIty bIOassays, and basIC water qualIty Data IS bemg analyzed m the NOAA NS&T
sedIment qualIty trIad framework for ecosystem assessment ChemIcal analyses reveal a VIrtually I I

pnstme enVIronment m the open bay RelatIve to the bay, Homer Harbor has elevated levels of
PAHs mdIcatIve of fuel spIlls and combustIOn by-products Tn-butyl tm reSIdues are also elevated
m the harbor Chlonnated pestICIdes and PCBs were slIghtly elevated m Homer Harbor, but all
concentratIOns were at low levels Metals concentratIOns were generally low, but m harbor
sedIments Zn, Cr, and Cu approached threshold bIOlOgIcal effect levels Infaunal assessment showed
dIverse assemblages WIth abundances greater than 3,000 arumals/m2 m all but a few locatIOns
DIverSIty and abundance show a gradIent from lower m the east to hIgher m the west areas of the
bay, WhICh reflects the mfluence of summer water qualIty from glaCIal meltwater entenng the bay
from the Fox and Bradley RIvers The mtertIdal and subtIdal commumtIes contam a core speCIes
assemblage common to both, plus mutually exclUSIve groups of speCIes found m each The benthIC
assemblage m Homer Harbor IS dIstmct from areas outSIde the harbor SIgnIficant tOXICIty was
observed m two locatIOns, one of whIch may be an artIfact of harsh sedIment charactenstIcs (dense
clay) Overall, the shallow habItats m Kachemak Bay appear to be largely unaffected by chemIcal
contammatIOn These data can serve as a comprehensIve baselme to assess potentIal spIlls, relatIve
condItIon of neIghbonng areas, and to assess habItat condItIon as the regIon IS developed over tIme
ThIs project IS coordmated WIth samplmg m deeper areas of the bay and Cook Inlet m collaboratIOn
wIthCIRCAC
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GulfofAlaska - Ecosystem Perspectzves

USIng TrophIc Cascades to Develop Ecosystem-Based Recovery CrIterIa for Threatened Sea
Otters In Alaska

James L BodkIn, USGS,James_bodkm@usgs gov
James A Estes, UmversIty ofCahforma, Santa Cruz, Jestes@cats ucsc edu
M T Tmker, USGS, tmker@bIOlogy ucsc edu

For speCIes or populatIOns hsted under the Endangered SpeCIes Act, dehstmg cntena
nonnally are based on demographIc measures such as abundance and rates of populatIOn change
ThIs approach seeks to mamtam enough mdIvIduals over a sufficIently large area to assure a low
nsk of future extmctIOn and reqUIres often dIfficult to obtam populatIOn data More Importantly,
such demographIcally-based dehstmg cntena may be msufficIent to msure restored ecolOgIcal
functIOn, whIch IS an Important consIderatIOn for speCIes that are both depleted and known to exert
strong mfluence m structunng theIr ecosystem We explore thIs Issue for sea otters as a keystone
speCIes m mamtmmng ke~ forest ecosystems The collapse of sea otter populatIOns m the AleutIan
archIpelago late m the 20 century dIsrupted the otter/sea urchm/kelp trophIc cascade, thus causmg
coastal reefs to tranSItIon from productIve kelp forests, to deforested urchIn barrens Surveys of sea
otters and theIr assocIated rocky reef habItats at 30 Islands before and after the declme demonstrated
that the system nearly always eXIsts m one of two phase states (kelp-dommated or deforested) and
that each state IS hIghly predIctable based on sea otter denSIty We use these data to estabhsh a best­
fit functIonal relatIOnshIp between otter denSIty and phase-state configuratIOn A resamplmg
analySIS of the rocky reef survey data further demonstrates that phase state can be charactenzed WIth
a hIgh level of confidence WIth relatIvely httle field effort Our analyses mdIcate that phase state IS
an mfonnatIve and senSItIve measure of sea otter populatIOn status and ecosystem functIOn and
should augment tradItIonal, demographIcally-based metncs as dehstmg cntena for thIS speCIes The
use of ecosystem-based cntena WIll have apphcatIOn m recovery plannmg where relatIOns between
speCIes denSItIes and ecosystem state are well defined
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GulfofAlaska - Ecosystem Perspectzves

BIOlogIcal Forcmg by CombmatIons of Dommant Prey and Predators on Juvenile Pmk
Salmon SurvIval m the Pnnce Wilham Sound Ecosystem

Richard E Thorne, Pnnce WIlham Sound SCIence Center, rthorne@pwssc org

We synoptIcally momtored both spnng zooplankton and pelagIc fish abundance m Pnnce
WIlham Sound, Alaska, from 2000 to 2006 Our objectIve was to mvestIgate the hypothesIs that the
dommant pelagIc fishes, walleye pollock (Theragra chalcogramma) and PaCIfic hemng (Clupea
pallasz), SWItched from planktIvorous to piscIvOroUS feedmg when denSItIes of large-bodIed
copepods (genus Neocalanus) were low, causmg reductIOns m the survIval ofJuvemle pmk salmon
(Oncorhynchus gorbuscha) Dunng the first five years of our observatIOns, large copepod
abundance and pmk salmon survIval were both hIgher dunng even years than odd years As
expected from the prey-swItchmg hypothesIs, piSCIVorouS fishes exhIbIted a sIgmficant, progressIve
mshore movement dunng the odd years of poorer nursery condItIons In addItIOn, the pmk salmon
returns per large copepod m the nursery year mcreased over the five-year penod, correspondmg to a
SIgnIficant dechne m walleye pollock abundance However, m the last two years of this study It
became apparent that another mechamsm was operatmg on the survIVal of pmk salmon fry A
dommant two-year cycle emerged from the data WhIle a two-year cycle IS charactenstIc of WIld
stocks of pmk salmon, It had not prevIously been observed m the hatchery-dommated PWS pmk
salmon We present data that predatIOn by the adult pmk salmon, whIch return along the same path
as the fry outrnIgratIOn, IS probably the dnvmg mechanIsm over the last two years of the study The
complex and varymg forcmg functIOns present a challenge to pmk salmon forecastmg, and pOSSIbly
to all ecosystem research
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GulfofAlaska - Lower Trophlc Levels

OceanographIc condItIons along the northern Gulf of Alaska's Seward Lme, 1997-2008

Russell R Hopcroft, UmversIty of Alaska, hopcroft@Ims uaf edu
Kenneth 0 Coyle, UmversIty ofAlaska FaIrbanks, coyle@lills uaf edu
Thomas J Wemgartner, UmversIty ofAlaska FaIrbanks, wemgart@Ims uaf edu
Terry E WhItledge, UmversIty of Alaska Faubanks, terry@Ims uaf edu

The Seward Lme m the Northern Gulf of Alaska has been the focus of multIdIscIplmary
samplmg for the past 11 years Here we report on the observatIOns of physIcal oceanography,
nutnents, phytoplankton, and zooplankton over that penod In partIcular, we dISCUSS the bIOlOgIcal
condItIons dunng 2007 and 2008 when spnng temperatures have been lower than observed over the
past decade Dunng both years, the spnng bloom was delayed, as was the development of the
zooplankton commumty dependant upon It Under these condItIOns some key zooplankton speCIes
have done better than average, whIle others have not SpeCIfically, bIOmass dunng May of the key
copepod speCIes Neocalanus plumchrusljlemmgen was lower than average m 2007 ImplIcatIOns to
hIgher trophIC levels WIll be dIscussed Notably, 2008 returns of pInk salmon released m 2007
showed low survIval compared to other years
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GulfofAlaska - Lower Trophzc Levels

Evaluatmg a PotentIal Rehct ArctIc Invertebrate and Algal Commumty on the West SIde of
Cook Inlet

Nora R Foster, UmversIty ofAlaska, swamprat@mosqUltonet com
DennIS C Lees, LIttoral EcologIcal & EnvIronmental ServIces, denmslees@earthlInk net
Sandra C LIndstrom, UmversIty ofBntIsh ColumbIa, sandracl@Interchangeubc ca

TIns work represents an effort to descnbe In greater detaIl than prevIOusly known the
anomalous occurrences of ArctIc epIfaunal Invertebrates and algae along the western SIde of Cook
Inlet In an area of Interest for Industnal development To address questIOns of ArctIc-affilIated algae
and Invertebrates, we revIewed prevIOus bIOlOgIcal assessments, examIned speClTIlens, and
consIdered the geologIcal hIStOry and other factors that may explaIn the dISjUnct occurrences We
revIewed the dIstnbutIOns of 723 specIes of manne Invertebrates and 175 algae of Cook Inlet and 66
speCIes from the ArCtIC algae specIes from both SIdes of Cook Inlet, Pnnce WIllIam Sound and POInt
Barrow SIxty-eIght Invertebrates have dIstnbutIOns that Include the west SIde of Cook Inlet and the
ArctIc

For the mvertebrates, we employed two types of multlVanate analyses on bryozoa and
mollusks (two phyla for whIch good dIstnbutIOnal data and IdentIficatIOns are aVaIlable) to VIew
relatIOnshIps among regIons and taxa The dIstnbutIOn of seaweeds In the northeast PacIfic and In
was Cook Inlet was analyzed to consIder what relatIOnshIp mIght eXIst between specIes occumng
the Cook Inlet and In the ArCtIC, USIng eXIstIng algae databases, and as yet unpublIshed molecular
data

GIven theIr potentIal IsolatIOn, these western Cook Inlet populatIOns could be at nsk of
sIgmficant habItat perturbatIOn and may prove to be sensItIve IndIcators of clImate change or other
ecolOgIcal shIfts Plans to develop a large Industnal port III the vIcImty of ilIamna and ImskIn bays
presents a nsk the constructIOn and operatIOn of such a port could threaten populatIOns Momtonng
theIr dIstnbutIOns and abundance could prOVIde InSIght Into changes In manne flora and fauna WIth
changIng phySIcal oceanographIc condItIons On the other hand, the persIstence of these speCIes m
spIte of theIr restncted dIstnbutIOns, relatIve to the prevaIlmg currents, raIses some mterestmg
questIOns about theIr reproductIve mechamsms and strategIes
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GulfofAlaska - Lower Trophzc Levels

Long-term InvestIganon of BenthIc CommumtIes III Port Valdez, Alaska 1971-2007

Arny L Blanchard, UmversIty of Alaska FaIrbanks, arnyb@lms uaf edu
Howard M Feder, Umverslty ofAlaska FaIrbanks, feder@lms uaf edu
HIlary K NIchols, UmversIty of Alaska FaIrbanks, hIlaryk11lchols@gmaIl com
Came L Pams, UmversIty of Alaska FaIrbanks, belben@sfos uaf edu

Long-term studIes (1971 to 2007) of the manne enVIronment m Port Valdez, Alaska, have
demonstrated large change over tIme WIth human actIvItIes contnbutmg substantIally to small and
ecosystem-level changes m the fjord Samplmg of benthIc mvertebrates at sItes m Port Valdez was
111ltIated m 1971 and modIfied m 1989 to address effects of treated ballast-water dIscharges on
benthIc commumtIes at the manne oIl termmal A retrospectIve analysIs was performed to
determme the Important scales of factors contnbutmg to spatIal and temporal vanablhty m the
benthos Overall, the 1964 earthquake m Pnnce WIlham Sound, deposItIon of glacIal sedIments,
and returns of adult hatchery salmon appear to have the largest mfluences on faunal commumtIes m
the fjord At small scales « 2 km), measurable effects from anthropogemc stressors mclude
dIscharges of ground fish wastes from a fish processmg plant and treated ballast waters at the manne
011 termmal Infaunal commumtIes affected by fish wastes were dommated by the opportumstIc
polychaete CapItella capItata InteractIOns between vessel traffic and fish waste deposItIOn resulted
m delayed recovery of fauna from the depOSItIOn of dredged sedIments Assessments of sedIments
adjacent to the 011 termmal mdIcate subtle, long-term alteratIOns of fauna at low hydrocarbon
concentratIOns Fauna senSItIve to hydrocarbons mclude the polychaetes Galathowema oculata and
Melmna cnstata and a cumacean Eudorella emargmata These fauna declmed m abundance at 100 to
300 ng g-1 PAH m sedIments Overall, bIOlogIcal commU11ltIes Port Valdez have expenenced
substantIal temporal vanabIhty WIth natural and anthropogemc stressors contnbutmg to measurable
local and ecosystem-level adjustments of fauna The results of the long-term mvestIgatIOns m Port
Valdez have ImphcatIons for understandmg effects from anthropoge11lc stressors and long-term
vanabIhty m benthIC systems throughout Alaskan waters
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GulfofAlaska - Fzsh and Fzsh Habztat

Influence of mesoscale eddIes on Ichthyoplankton assemblages ill the Gulf of Alaska

ElIzabeth Catherme Atwood, Umverslty ofWashmgton, Seattle, eatwood@u washmgton edu
John K Home, Umverslty of Washmgton, Seattle, Jhorne@u washmgton edu
Janet Duffy-Anderson, NOAAINMFS/AFSC, Janet duffy-anderson@noaa gov
Carol Ladd, NOAAlPMELlAFSC, carolladd@noaa gov

Ichthyoplankton traJectones through the enVIronment determme growth rates and survIval
IndIvIdual paths are mfluenced by both local and large scale oceanographIc condItIOns Coastal
ongm, mesoscale eddIes (clr 100 Ian dIameter) propagatmg westward across the contmental shelf
are a strong mechamsm of cross-shelf water exchange and mfluence nutnent, chlorophyll, and
zooplankton denSItIes DespIte the prevalence of eddIes m the Gulf of Alaska, the Importance of
entraInment on Ichthyoplankton dIverSIty, survIval, and growth has not been quantIfied EVIdence
for larval fish entramment was exammed usmg oblIque bongo tows from a cruIse undertaken m
2005 ThIS cruIse focused on the phySIcal and bIOlOgIcal charactenstlcs of three eastern Gulf of
Alaska mesoscale eddIes HaIda, SItka, and Yakutat Usmg hIerarchIcal cluster analySIS, a southern
group was IdentIfied consIstmg of fish speCIes found m lower eastern PaCIfic waters ThIS group was
also IdentIfied m Non-Metnc MultIdImensIOnal Scalmg (NMDS) and multIvanate tests (Mantel,
MultI-Response PermutatIOn Procedure) RegreSSIOn of speCIes nchness as a functIOn of dIstance
from eddy center showed an mverse relatIOnshIp (gamma error structure, mverse lInk functIOn, p =
o00025), attnbuted to convergmg flow toward the eddy centers AdvectIOn of fish larvae from
coastal to slope waters may reduce survIval and subsequent recruItment of commercIally Important
shelf speCIes

Student PresentatIOn
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GulfojAlaska - Fzsh and Fzsh Habztat

FaIlure of PopulatIon Recovery m RelatIon to DIsease for PacIfic Herrmg
m Prmce WIllIam Sound

Gary D Marty, UmversIty of CalIfornIa, gdmarty@ucdavIs edu
Peter-John F Hulson, UmversIty ofAlaska FaIrbanks, p hulson@uafedu
Sara E MIller, UmversIty of Alaska FaIrbanks, S MIller@uaf edu
Terrance J Qunm, UmversIty of Alaska FaIrbanks, terry qumn@uaf edu
Steve D Moffitt, Alaska Department of FISh and Game, steve moffitt@alaska gov
RIchard A Menzon, Alaska Dept ofFIsh and Game, nchard menzon@alaska gov

RapId declInes m WIld fish populatIOns are often assocIated wIth dIsease, but the role of
dIsease m prolonged depressIOn of fish populatIOns IS poorly understood Three pathogens are
commonly assocIated WIth dIsease of manne fish the mesomycetozoean Ichthyophonus hofen,
filamentous bactena (Tenaczbaculum marztzmum), and vIral hemorrhagIc septICemIa VIrUS (VHSV)
We show that followmg a severe 1993 dIsease outbreak m the PacIfic hemng (Clupea pallasz)
populatIOn of Pnnce WIllIam Sound, Alaska, USA, populatIOn recovery has been ImpaIred by
epIdemICS that have cycled through the adult populatIOn about every 4 years ComprehensIve
epIdemIOlogIcal study from 1994 through 2002 resulted m tIme senes of two dIsease mdIces related
to these parhogens The senes were augmented to 2006 usmg data from two leSIOns skm ulcers
(aSSOCIated WIth filamentous bactena) and whIte fOCI m the heart (assOCIated WIth I hoJerz) collected
by field bIOlOgIsts from 2003 through 2006 The tIme senes mdIcated that decreasmg seventy of

\

epIdemICS of filamentous bactena and VHSV m 1993/1994 and 1998 were replaced by epIdemICS of
I hofen that peaked m 2001 and 2005 The Impact of dIsease on populatIOn abundance was
quantIfied by updatmg an age-structured assessment model WIth data from 2001 through 2006 The
best model scenano modeled mortalIty as a functIon of the filamentous-bactenalVHSV mdex for
ages 3 4 WIth the total prevalence of I hofen for all ages From 1993 through 2006, estImated
natural mortalIty was sIgmficantly greater than background natural mortalIty of 0 25 The overall
pattern In est1Illated age 3 recruItment was a strong pulse every four years (1983, 1987, 1991) and
then persIstently low numbers after 1992 However, prOjectIOns from the model showed that the
low recruItInent after 1992 was suffiCIent for populatIOn recovery If the effect of dIsease had not

I

been present ThIS study shows that dIsease mformatIOn can be used to explam and predIct changes
III populatIOns that have confounded tradItIOnal fishenes assessment
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GulfofAlaska - Fzsh and Fzsh Habztat

Modehng spawnmg-nursery connectIVIty of walleye pollock between the Gulf of Alaska and
the Benng Sea Toward an understandmg of stock structure and recrUItment

Sarah Hmckley, Alaska FIshenes SCIence Center, Sarah Hmckley@noaa gov
Carolma Parada, UmversIty ofWashmgton, carolma parada@noaa gov
John K Home, UmversIty of Washmgton, Jhorne@u washmgton edu
Bernard Megrey, Alaska FIshenes SCIence Center, Bern Megrey@noaa gov
Martm Dorn, Alaska FIshenes SCIence Center, martm dorn@noaa gov
Albert J Hermann, UmversIty ofWashmgton, albertJ hermann@noaa gov

We developed and used a coupled bIOphysIcal model to sImulate the physIcal enVIronment
and the early lIfe hIStOry of walleye pollock (Theragra chalcogramma) m the Gulf of Alaska
(GOA) The overall goal of the modelmg work has been to understand processes that mfluence
walleye pollock recruItment, and how recruItment may fluctuate as clImate changes As part of thIS
mam goal, we have tned to Illummate aspects of the populatIOn structure of walleye pollock m the
North PacIfic by provIdmg a pIcture of relatIOnshIps between spawmng locatIOns and nursery areas
GOA and Benng Sea (BS) walleye pollock are presently managed as a separate populatIOns Is thIS
management scheme JustIfied? Spawmng pollock are now found m several dIfferent locatIOns m the
GOA, especIally smce the hIstoncal populatIOn spawmng m ShelIkof StraIt has declIned Where do
the fish from these dIfferent spawmng locatIOns go? Part of our ultImate goals WIth thIS work IS to
use our bIOphysIcal model to denve a model-based mdex of recruItment to aId managers of walleye
pollock In order to do thIS, we must answer these questIOns about stock structure and connectIvIty
In thIs proJect, we adapted and developed a bIOphySIcal sImulatIOn model to examme some of these
questIOns, and to aId m the development of a potentIal recruItment forecastmg mdex for GOA
walleye pollock ThIs applIcatIOn consIsts of a coupled model set a three dImensIOnal model of the
physIcal enVIronment, mcludmg currents, salImtIes, and temperatures, and an mdIvIdual-based
model of mechamsms affectmg growth and survIval of young walleye pollock as they move through
the enVIronment We present the modelmg applIcatIon we developed, valIdatIOn exerCIses, and the
results of sImulatIOn expenments that shed lIght on the complex relatIOnshIp between spawmng
areas m the GOA, and the dIfferent nursery areas ThIs work has resulted m mcreased mSIght mto
pOSSIble connectIOns of walleye pollock wIthm the GOA and between the GOA and the BS
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GulfofAlaska - Fzsh and Fzsh Habztat

DIet and trophIC ecology of skates m the Gulf of Alaska (Raja and BathyraJa spp )

Joseph J BlZzarro, Moss Landmg Manne Laboratones, ]blzzarro@m1ml calstate edu
DavId A Ebert, Moss Landmg Manne Laboratones, debert@mlml calstate edu
SImon B Brown, Moss Landmg Manne Laboratones, sbrown@mlml calstate edu
Manah D Boyle, Moss Landmg Manne Laboratones, mboyle@mlml calstate edu
Gregor M Call1Iet, Moss Landmg Manne Laboratones, call1Iet@mlml calstate edu

The AleutIan (BathyraJa aleutzca), Benng (B znterrupta), bIg (Raja bznoculata), and
longnose (R rhzna) skates are common groundfishes occumng throughout the outer contmental
shelf and upper slope of the Gulf of Alaska The dIets and trophIc levels of these skates were
determmed and compared mtra and mterspeclfically to elucIdate theIr ecologIcal roles m the Gulf of
Alaska ecosystem SpecImens were collected from fishery mdependent trawl surveys of the Alaska
Department ofFIsh and Game and NatIOnal Manne Flshenes ServIce conducted m the western Gulf \
dunng May-September, 2005-2007 All specIes were determmed to be secondary consumers WIth
trophIc levels rangIng from 3 58 3 69 Decapod crustaceans were the pnmary prey Items m the dIets
of all skates Among decapods, shnmps dommated the dIets of all speCIes but R bznoculata, whIch
consumed pnmanly brachyuran crabs Interannual dIetary dIfferences were noted for B aleutzca
and B znterrupta In both cases, euphausllds compnsed a much greater proportIOn of the dIet dunng
2007, and the contnbutIOn of shnmps was relatIvely less substantIal The dIets of B aleutzca, B
znterrupta (dunng 2006), and R rhzna were qUIte sImllar, conslstmg pnmanly of shnmps WIth crabs
and fishes of secondary Importance DIet compOSItIons dIffered SIgnIficantly for all addItIOnal
mterspeclfic compansons Skates appeared to be generalIsts, consummg locally abundant
mvertebrates and fishes, mcludmg several commerCIally Important taxa (e g pandalId shnmps,
tanner crabs, gadlds, flatfishes) As common benthIC predators and competItors WIth other
groundfishes, the studIed skate assemblage may play an mfluentIal role m trOphIC dynanncs and
regulatIOn of demersal manne commumtIes m the Gulf of Alaska
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GenetIc populatIOn structure III PacIfic cod, Gadus macrocephalus eVIdence for hnuted
dIspersal and Isolated fjord populatIOns

Lorenz Hauser, Umverslty ofWashmgton, lhauser@u washmgton edu
Kathryn M Cunmngham, School of AquatIc and FIshery SCIences, kathrynmaja@gmaII com
Ingnd SpIes, NOAA, mgnd sples@noaa gov
MIchael F Camno, NOAA, MIke Canmo@noaa gov

Although the notIOn that explOIted speCIes should be managed at the populatIOn level can be
traced back to semmal work more than a century ago, the practIcal ImplementatIOn of such mSlght IS
stIll fraught WIth dIfficultIes EspecIally m manne fishes, populatIOn boundanes are often Ill-defined
by envIronmental, bIOlogIcal or genetIc dlscontmUItIes Nevertheless, there IS strong eVIdence for
lImIted dIspersal wlthm contmuous populatIOns m many manne speCIes, resultmg m stock structure
hIghly relevant to management and conservatIOn Here, we exarnmed the genetIc populatIOn
structure of PacIfic cod, Gadus macrocephalus, across much of ItS northeastern PacIfic range
GenetIc dIvergence was hIghly correlated wIth geographIc dIstance m an IsolatIOn-by-dlstance (IBD)
pattern along the coastal northeast PacIfic Ocean (~ 4000 km, ? = 0 83), extendmg from
Washmgton State to the AleutIan Islands, and over smaller geographIc dIstances for three locatIOns
m Alaska (~1700 km, r2

= 0 56) Slopes of IBD regreSSIOns suggested average dIspersal dIstance
between bIrth and reproductIOn of less than 30km ExceptIOns to thIS pattern were found m samples
taken from fjord enVIronments m the StraIt of GeorgIa (Canada) and Puget Sound (USA), where
populatIOns were Isolated from coastal cod Our results refute the paradIgm of broad scale genetIc
homogeneIty and extenSIve gene flow m PacIfic cod In common WIth other manne speCIes, Isolated
stocks were found m some enclosed bays and may eXIst elsewhere, requmng IdentIficatIOn and
mdependent management Furthermore, although no clear stock boundanes could be IdentIfied m
PacIfic cod along the North Amencan coast, effectIve dIspersal IS lImIted, and essentIally self
recrultmg stocks are lIkely to eXIst on the northeast PacIfic contmental shelf Such stocks could be
further resolved usmg recently developed genetIc markers lmked to expressed genes under
dlversIfymg selectIOn, as currently underway m AtlantIc cod and other speCIes Such hIgh
dIfferentIatIOn markers could also be used to evaluate contemporary mIgratIOn rates, mvestIgate
larval dIspersal and estImate mIxture proportIOns m mIxed stock fishenes on summer feedmg
grounds
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AmpharetId Worm Turf An EssentIal Character of Juvemle Flatfish HabItat In KodIak
NurserIes

Chfford H Ryer, AFSC/NOAA, chff ryer@noaa gov
BenJamm J Laurel, AFSC/NOAA, Ben Laurel@noaa gov
Bnan A Knoth, AFSC/NOAA, bnan knoth@noaa gov

The ampharetId polychaete Pseudosabellzdes szbzrzca IS a bwengmeenng specIes controllmg
the dIstnbutIOn ofJuvemle flatfish m summer nursenes around KodIak In some years the wonn IS
absent, whIle m others so abundant that It fonns a dense turf covenng large swaths of the seafloor
Juvemle flatfish, notably northern rock sole, aggregate where the wonn are eIther sparse or patchy,
but aVOId the dense turf Dunng the summer of 2008 a dense wonn turf extended from a depth of 21
to-135m at PIllar Creek Cove, WIth Juvemle flatfish aggregated along the shallow (mner) edge We
tested the hypothesIs that Juvemle flatfish are unable to bury themselves m sedIment stabIlIzed by
wonn turf, reasomng that thIs would lead fish to aVOId thIS habItat VIdeo momtored mIcrocosms
contmmng smgle rock sole were place over bottom WIth and WIthout wonn turf Juvemle flatfish
buned lIDTIledIately m the sand treatment FISh were unable to bury m turf treatment and
contmuously moved about attemptmg to bury In a second manIpulatIOn, we tested the hypothesIs
that sparse/patchy wonn tubes would render Juvemle less vulnerable to predatIOn Juvemle were
tethered on the seafloor at depths transectmg the wonn turf MortalIty generally mcreased WIth
depth, but dropped SIgnIficantly along the mner turf edge, where fish had aggregated These
expenments suggest that predator aVOIdance IS a pnncIple factor controllmg dIstnbutIOn ofJuvemle
flatfish relatIve to ampharetId wonn habItat, and that mter-annual changes m ampharetId abundance
strongly mfluence the qualIty ofJuvemle nursenes

Phase angle as a new Independent conditIon Index for fish

MarlIn KeIth Cox, SItka Sound SCIence Center, marlInkcox@gmml com
Ron A Hemtz, Alaska NOAA FIshenes, ron hemtz@noaa gov

In thIS study, phase angle IS presented as a new method to measure fish health and condItIOn
CondItIOnal mdIces have hIstoncally been based on slIDple weIght at length relatIOnshIps, or costly,
tIme consummg, analytIcal laboratory procedures that measure speCIfic phySIOlOgIcal parameters
Here the authors present a new method to measure the condItIOn of fish usmg phase angle values
obtamed by measunng the bIOelectncallIDpedance (reSIstance and reactance) of fish Phase angle IS
mtroduced to bndge the sImphcIty of a qmck field based measurement WIth the speCIfiCIty of
laboratory analySIS by dIrectly measunng extra- and mtra-cellular water movement whIch IS
mdIcatIve of an orgamsm s condItIOnal status Phase angle was measured m SIX speCIes of fish
dunng dIfferent relatIve condItIOnal penods (e g fed vs starved, WIld vs hatchery, wmter vs
spnng, and post-mortem) Phase angle was reflectIve of dIfferent condItIOnal states WIth phase
angles < 15° bemg mdIcatIVe of fish m poor condItIon whIle phase angles> 15° mdIcated fish were
m better condItIOn Phase angle also decreased WIth tIme m post mortem fish due to cell membrane
degradatIOn and subsequent water movements from mtra- to extra-cellular (mterstItIal) spaces
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On death and dymg coast breedmg, cumulative, and wreck sIgnals m
Alaskan beached bIrd surveys

JulIa K Parnsh, UmversIty ofWaslnngton, Jpamsh@u washmgton edu
Jane E Dolhver, UmversIty ofWaslnngton, dolhver@u washmgton edu
Kathryn A LItle, UmversIty ofWashmgton, kahtle@u waslnngton edu

The Coastal ObservatIOn and SeabIrd Survey Team (COASST) IS a beached bIrd momtonng
program that trams CItIzens to survey beaches monthly and collect data m a standardIzed, ngorous
manner Data are used to create a baselme agamst wlnch a vanety of factors, mcludmg
anthropogemc factors, can be assessed Smce ItS mceptIon m 1999, COASST has grown to over 500
people surveYIng about 300 SItes, mcludmg over 60 SItes and partIcIpants m Alaska We exarnmed
three types of beached bIrd data post breedmg sIgnals typIcal of temperate and sub-arctIc beached
brrd programs, cumulatIve annual encounter rates, and mCIdents and mtensIty of mass strandmg (or
wrecks) UnlIke all establIshed beached bIrd survey programs m temperate and sub-arctIc regIOns,
mcludmg COASST lower 48, COASST Alaska data mdIcate a dIstmct lack of post-breedmg
mortahty throughout all regIOns m the state Instead, encounter rates peak dunng the breedmg
season For abundant mIgratmg speCIes, exemphfied by Northern Fulmars, post-breedmg mortalIty
appears to be confined (at least as expressed by beach-cast bIrds) through fall months along CCS
(Cahfornla Current System) SItes, and vanes extensIvely on an annual baSIS CumulatIvely over the
geograplnc range of the program, encounter rates are hIghest on the exposed, low mclmatIOn, west­
facmg beaches of the northern CCS, WIth a peak along the Oregon coastlme WIth the exceptIOn of
select SItes m the Benng Sea and the AleutIan Islands, Alaskan encounter rates most closely
resemble the extremely low values of the mSIde waters of greater Puget Sound Wreck SIgnals are
mfrequent, but aVaIlable data from both COASST Alaska, COASST lower 48, and other temperate
and sub-arctIc bIrd programs suggest Alaska wrecks are both rare and severe, and mclude both local
and mIgrant speCIes Taken together, these data suggest that the patterns of depOSItIOn of both
breedmg and rmgrant speCIes IS umque m Alaska, and may represent dIfferences m use of nearshore
coastal ecosystems, local phySIcal forcmg, and the annual cycle, tlmmg, and geographIc pattern of
post-breedmg mIgratIOn
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Health Assessment of Marbled Murrelets In Port SnettIsham~Southeast Alaska

VeronIca Mane Padula, UmversIty ofAlaska AnchoragelUmversIty ofAlaska FaIrbanks,
vrnp2011 @gmaII com
Scott Newman, Food and Agnculture OrgamzatIOn of the Umted NatIOns, Scott Newman@fao org
KIm Nelson, Oregon State UmversIty, ne1sonsk@omd oregonstate edu
Trevor Bruce Haynes, UmversIty of Alaska FaIrbanks, 88sunday88@gmaII com
Carolyn Cray, UmversIty ofMIamI MIller School of MedIcme, CCray@med mIamI edu

Manne ecosystem conservatIOn rehes on a thorough understandmg of the bIOlogy, health,
and ecology of threatened populatIOns InformatIOn about seabIrds IS an essentIal part of manne
ecosystem conservatIOn As top predators, seabIrds accumulate nutnents and toxms from theIr prey
and the envIronment m theIr blood and tIssues, whIch IS reflected m theIr hematologIcal and chmcal
chemIstry parameters Consequently, seabIrd health reflects the health of theIr ecosystem However,
seabIrd populatIOn health must be momtored over tIme m order to track changes The first step m the
momtonng process IS to collect basehne data to compare to other regIons or future studIes m the
same regIon Here, we proVIde baselme health reference mtervals for the Marbled Murrelet
(Brachyramphus marmoratus) m an area prevIOusly unstudIed We analyzed blood samples from
101 murrelets and report hematologIcal and chmcal chemIStry values for Port SnettIsham, Southeast
Alaska from 2005 to 2007 These baselme health reference mtervals were then compared to values
from murrelets from Ailo Nuevo Bay, Cahforma (sampled from 1997-2000) Results suggested that
murrelets sampled m 2006 were m poorer phySIcal condItIOn compared to 2005 and 2007 bIrds
Anomalous envIronmental condItIOns, such as low temperatures and heavy rams, dunng the 2006
spnng may have negatIvely Impacted the murrelets phySIcal condItIOn Male hematologIcal
parameters were not sIgmficantly dIfferent from females (for 2006 and 2007), however calcIUm was
sIgmficantly larger m females (P < 00001), lIkely caused by sex speCIfic phySIOlOgIcal changes
dunng breedmg Overall, murrelets from Southeast Alaska appear to be m relatIvely good phySIcal
condItIOn, and found that murrelets from CahfornIa showed SIgnS of depressed health relatIve to the
Alaska populatIOn However, Alaska murrelets were sampled at a tIme when no ObVIOUS health
threats were of concern, and thus establIshes baselme health parameters m a murre1et populatIOn
unaffected by comphcatmg factors In the future, potentIal threats to murrelet health m Port
SnettIsham mclude compromIsed water quahty, contammated prey Items due to 011 pollutIOn, cruIse
shIp dIscharges, and dIscharges from mdustry, and changes m prey aVaIlabIhty and abundance
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CompetatIve CoexIstence and Scale-Dependent EcologIcal SegregatIOn of Brachyramphus
Murrelets m a GlacIal-Manne Ecosystem

John F Platt, USGS Alaska SCIence Center, JPIatt@usgs gOY

Among congenenc seabIrd specIes that coexIst, the closely-related KJtthtz's Murrelet
(KIMU, B breVlrostns) and Marbled Murrelet (MAMU, B marmoratus) have mgh potentIal for
competItIve mteractIOns In Alaska, KIMU and MAMU are almost the same SIze (-8% dIfference m
mass), eat the same prey (e g, capelm, sand lance) and forage m the same manner At basm and
regIOnal scales, therr dIstnbutIOns overlap extenSIvely and both speCIes are most abundant m
sheltered waters of northern SE Alaska to Pnnce WIlham Sound To assess potentIal for competItIOn
at finer scales, we exammed at-sea spatIal dIstnbutIOn of both speCIes WIth respect to the phySIcal
(e g , temperature, turbIdIty) and bIOlOgIcal (e g , plankton, fish) envrronment of GlacIer Bay m SE
Alaska At mcreasmg (from 2 to 32 km) spatIal scales, we calculated correlatIOns between murrelet
denSItIes and 27 habItat vanables, and apphed regreSSIOn tree analySIS to assess the mfluence of
each vanable on murrelet abundance Analyses revealed areas of GlaCIer Bay where neIther speCIes
foraged, areas where KIMU were common but MAMU were not, and VIce-versa At the largest
spatIal scale, the dIstnbutIOn of both speCIes was mfluenced most by prey abundance At small to
moderate scales, prey abundance followed by giaclally-mfluenced phySIcal vanables strongly
mfluenced KIMU dIstnbutIOn, whereas phYSICal features (e g, temperature, dIstance from glaCIer)
mfluenced MAMU more strongly than prey At all scales, MAMU were correlated WIth 21 of 27
vanables m a manner OppOSIte to KIMU, revealIng markedly dIfferent mter-specIfic approaches to
use of food and space resources m GlaCIer Bay
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EVIdence of bottom-up control of dIet dnven by top-down processes m a declmmg harbor seal
(Phoca vltu/ma rlchardsl) populatIOn

Jason K Herrernan, Umvensty ofWyommg, Jkherreman@hotrnaIl com
Gall M Blundell, Alaska Department of FISh and Game, gall blundell@alaska gov
Merav Ben-DavId, Umverslty ofWyommg, bendavld@uwyo edu

Two mechanIsms of populatIOn control dommate most bIOlogIcal systems, bottom-up and
top-down regulatIOn It IS possIble however, that top-down medIatIOn may lead to bottom-up
control of a populatIOn If predators sImultaneously compete for the same prey Harbor seals (Phoca
vztulzna rzchardsz) m GlacIer Bay (GB) and Pnnce WIlham Sound (PWS), Alaska have declmed
drastIcally smce the 1970's, wIth PWS recently stabIlIzmg and GB contInumg to declme
Hypotheses for the declInes mclude both bottom-up and top-down processes We hypotheSIzed that
mcreased competItIOn and predatIOn nsk by other predators IS causmg harbor seals m GB to forage
on lower quahty prey We used a cOmbInatIOn of prey remams and Isotope analyses to compare seal
dIets In these areas Seal dIets m GB and PWS vaned spatIally and temporally due to changes In
resource aVaIlablhty and sexual segregatIOn Adults showed clear dIvergence m dIet dunng specIfic
tImes of year m both areas Sexual segregatIOn of dIet m GB was most prevalent dunng spnng and
fall, whIle segregatIOn was greatest dunng late summer In PWS DIet of seals In PWS showed
annual vanatIOn not found In GB, lIkely follOWIng prey cycles In GB dunng the summer, all seals
sWItched to a dIet of more mtertIdal/demersal speCIes of lower fat content such as rockfish and
sculpm ThIs sWItch comclded WIth an Increase m competItors and predators entenng GB The
change m dIet combmed WIth hIgh estImates of emIgrants out of GB, suggest that Increased
competItIOn and nsk ofpredatIOn may contnbute to overall populatIOn declmes

Student PresentatIOn
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Percent Total Body LIpId Content Increases m Steller Sea LIOn (Eumetoplas ]uhatus) Pups
Durmg the FIrst Year of LIfe m a Smnlar Pattern to other Otarlld SpecIes

Lorne D Rea, Alaska Department of FISh and Game, lome rea@alaska gov
Kenneth W PItcher, Alaska Department of FIsh and Game, kwpItcher@yahoo com
Sean D Farley, Alaska Department ofFIsh and Game, sean farley@alaska gov
Juhe P RIchmond, Alaska Department ofFIsh and Game, Juhe RIchmond@UCONN EDU
Wendy S Dunlap-HardIng, Alaska Department ofFIsh and Game, WDunlap@dfg ca gov

Although several studIes have suggested that early-lactatIOn Steller sea hon (SSL) pups
(bIrth to 6 weeks of age) are healthy and well nounshed, there has been contmued concern that If
mothers were nutntIOnally stressed they may not be able to fully support larger, mId- or late­
lactatIOn pups, pOSSIbly leadmg to decreased survIVorshIp of Juvemles ThIS study estImated the
percent total body hpId content (TBL) of 382 SSL pups (2 to 11 months of age) USIng the deutenum
dIlutIOn technIque to determIne If poor body condItIon was eVIdent In thIS specIes WIthIn the first
year of development Samples were collected from pups captured In Southeast Alaska (SEA,
n=135), Pnnce WIlham Sound (PWS, n=160), Gulf of Alaska (GOA, n=25) and the AleutIan
Islands (AL, n=62) between 1998 and 2008 Male pups were larger and shghtly leaner than females
In all regIOns, thus were conSIdered separately Both male and female pups were smaller and leaner
In SEA than In regIOns of the western populatIOn (PWS, GOA and AL) Mean TBL of male pups In
AL Increased SIgnIficantly dunng the first year of development from 159 ± 50 % (mean ± SD) In
early-lactatIOn (2-3 months of age, n=9) to 324 ± 53 % In late-lactatIOn (10-11 months of age,
n=17, P=O 0000, F2,33=35 29) SImIlarly, mean TBL of female pups In AL Increased from 23 5 ±
3 1 % In early-lactatIOn (2-3 months of age, n=7) to 35 9 ± 5 2 % In late-lactatIOn (10-11 months of
age, n=11, P=O 0002, F3,29=9 46) Mean TBL contents of early-lactatIOn SSL pups was s1illIlar to
those values preVIOusly reported for Cahforma sea hons (Zalophus californzanus) and Austrahan fur
seals (Arctocephalus puszllus) of SImIlar ages AddItIonally, mId- and late-lactatIOn TBL contents of
SSL pups fall wIthm the range of values reported for Austrahan fur seals of SImIlar ages ThIs leads
us to conclude that there IS no eVIdence of poor body condItIon In western stock SSL pups dunng
the first year of development
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GulfofAlaska - Mammals

ChronIcle of a Death Re-Told QuantIfymg PredatIon on JuvenIle Steller Sea LIOns m the Gulf
of Alaska

Markus HornIng, Oregon State UmversIty, markus hornmg@oregonstate edu

DespIte decades of studIes, the endangered western DPS of Steller sea hons (Eumetopzas
]ubatus) contmues to declme for undetermmed reasons ExphcIt eVIdence of mortahty and
underlymg causes are essentIal yet dIfficult to obtam We present the first dIrect, prehmmary
measure ofpredatIon on western Steller sea hons from post-mortem satelhte-Imked transmISSIOns by
Implanted momtors We propose a predator pIt based conceptual framework for mtegratmg
predatIOn and productIVIty on sea hon populatIOn traJectones

Twelve Juvemle male Steller sea hons from Pnnce WIlham Sound (PWS) were Implanted
wIth dual LIfe HIstOry TransmItters (LHX tags) between 2006-2008, and released m the
ResurrectIOn Bay, KenaI Fjords (KF) area In 4648 momtored days from 12 ammals, data from four
mortahty events were receIved WIthm the 11ill1ts of the small mItIaI sample SIze, survlVal rate
estImates denved from LHX returns were comparable to rates from re-sIghts of 143 Juvemle males
branded by the NMFS m PWS (L Fntz, pers comm) In conjunctIon wIth zero mortahty observed
dunng control studIes tills mdIcates that no mortahtIes were undetected or caused by our approach
Of four datasets receIved, three were mdIcatlVe of predatIOn mferred from recorded temperature
profiles, ImmedIate onset of transmIssIOns, and ancIllary observatIOnal data The fourth dataset was
mconclusIve The only avmlable dIrect measure of predatIOn on any pmmped suggests predatIOn as
potentIally the smgle greatest cause ofmortahty for Juvemle Steller sea hons m the PWS-KF regIon
CombImng our records of 1 m 4 mortahtIes WIth aVaIlable brand re-sIght data, we estImate that that
585% (95% c 1 496 653) of one cohort m PWS-KF are removed by predatIOn dunng the first 6
years of hfe, and that 51 5% (427 596) of females may be consumed before pnmlpanty HIgh
levels ofJuvemle predatIOn, low abundance, near neutral populatIOn trajectory and proposed recent
mcreases m Juvemle SUrvIVal suggest that the Western Steller sea hon may be sItuated m the refuge
portIOn of a predator pIt ThIS suggests the need to mtegrate consumer and resource dnven effects,
and to determme spatIally exphcIt VItal and predatIOn rates to accurately charactenze near apex
forcmg m thIS changIng ecosystem
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GulfofAlaska - Mammals

Ongomg populanon-levelImpacts on kIller whales 18 years after the Exxon Valdez oil spIll

CraIg 0 MatkIn, NGOS, cmatkm@acsalaskanet
Graeme EllIS, PacIfic BIOlogIcal StatIon, Graeme Elhs@dfo-mpo gc ca
Eva SauhtIs, NGOS, sauhtIs@pobox xyz net
Peter Olesmk, PacIfic BIOlogIcal StatIOn, OlesmkP@pac dfo-mpo gc ca
Stanley D RIce, NOAA, Jeep nce@noaa gov

KIller whales from resIdent AB pod and the ATI transIent populatIOn were photographed m
011 after the 1989 Exxon Valdez 011 spIll, but prehmmary damage assessments dId not defimtIvely
hnk mortahtIes to the spIll and could not evaluate recovery Smce that tIme photO-IdentIficatIOn
methods were used to momtor 2 kIller whale populatIOns 5 years pnor to and for 18 years after the
spIll Pre spIll momtonng made It possIble to accurately assess populatIOn changes followmg the
spIll The most commonly encountered resIdent pod, AB Pod, and the most frequently observed
tranSIent whales, the ATI populatIOn, suffered losses of 33 and 41 %, respectIvely, m the year
followmg the spIll EIghteen years after 1989, AB Pod had not recovered to pre-spIll numbers
Moreover, ItS rate of mcrease (1 6%/yr) was SIgnIficantly less than that of all other reSIdent pods
(32%) whIch dId not declme at the tIme of the spIll The ATI populatIOn, whIch lost 9 members
followmg the spIll, contmued to declme and IS now contams 7 mdIvIduals and IS hsted as depleted
under the Manne Mammal ProtectIOn Act Although there may be other contnbutmg factors, the
loss of ATI mdIvIduals, mdudmg reproductIve-age females, accelerated the populatIOn s trajectory
toward extmctIOn The synchronous losses of unprecedented numbers of kIller whales from 2
ecologIcally and genetIcally separate groups and the absence of other ObVIOUS perturbatIOns
strengthens the hnk between the mortahtIes and lack of recovery, and the Exxon Valdez 011 spIll and
weakens any pOSSIble connectIOn to other anthropogemc Impacts GIven the small numbers of
mdIvIduals m these apex predator populatIOns, theIr potentIal role m structunng ecologIcal
commumtIes, and theIr cultural value to coastal reSIdents, mdIgenous populatIOns and VISItors from
around the world, the deaths m AB Pod and the Impendmg extmctIOn of the ATI populatIOn
represent losses of and damage to resources of mtematIOnal ecolOgIcal and cultural sIgmficance
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GulfofAlaska - Humans

PnvatIzmg the RIght to FISh Challenges to LIvehhood and Commumty m KodIak, Alaska

Courtney Carothers, Umverslty ofAlaska FaIrbanks, carothers@sfos uaf edu

IncreasIngly economIsts and resource managers across the globe promote the pnvatIzatIOn of
fishIng nghts to aclueve efficIency goals These processes of enclosure often generate profound
Impacts for manne-dependent commumtIes ThIS talk wIll examIne the transformatIOns brought
about by pnvatIzatIOn polIcIes In remote Alutnq fishIng commumtles of the KodIak ArchIpelago,
Alaska ConclusIOns are based on twelve months of ethnographIc research, a large-scale maIl survey
of Alaska halIbut quota holders, and In-depth analySIS of fishenes pnvatIzatIOn dIscourses and
polIcIes I descnbe how pnvatlzatIOn polIcIes remake the relatIOnshIp between fishIng commumtIes
and the resources on whIch they depend constraInIng flexIble, kIn-based VIllage fishenes and
caUSIng dramatIC reductIons In fishenes partIcIpatIOn Mall survey results show clear relatIOnshIps
between market partICIpatIOn, attItudInal responses, and demographIC vanables A IOgIt analySIS
suggests that fishermen wIth lower Incomes and those that IdentIfy as Alaska NatIve are more lIkely
to sell, and less lIkely to purchase fishIng nghts WhIle reasons for declImng partIcIpatIOn are
complex, fishermen IdentIfy the permIt as an Important SOCIal marker of change In theIr
commumtIes SOCIal changes related to permIttIng and pnvatIzatIOn, Includmg the emergence of a
lost generatIOn wIth few tIes to fishmg, pose challenges for manne-dependent commumty
sustaInabIlIty
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GulfofAlaska - Humans

SubsIstence Harvests and Local Knowledge of Rockfish Sebastes m four Alaskan CommumtIes

MIke Turek, Alaska Department of FISh and Game, mIke turek@alaska gov
WIlham E SImeone, Alaska Department of FISh and Game, bIll sImeone@alaska gov

ThIs paper descnbes the results of a study to estImate the SubsIstence harvest of rockfish,
genus Sebastes, m SItka Nanwalek, Port Graham, and Chenega Bay Rockfish have been used for
SubsIstence purposes m Alaska for centunes, but changes m federal SubsIstence fishery regulatIOns
for PacIfic halIbut HIppoglossus stenolepIs governmg the use of IongImes raIsed concerns that the
mCIdental catch of rockfish was mcreasmg Several years of data from surveys sent to all holders of
SubsIstence halIbut regIstratIOn certIficates (SHARC) showed that most of the mCIdental harvest of
rockfish occurred m Southeast Alaska (federal halIbut regulatory area 2C), and Southcentral Alaska
(federal halIbut regulatory area 3A) A maJonty of the catches took place mCIdental to halIbut
fishmg usmg rod and reel, except for Chenega Bay, where rockfish were targeted under state
SubsIstence regulatIOns Respondents descnbed tradItIOnal methods for harvestmg, and strategIes to
aVOId rockfish whIle usmg 10nglInes to catch halIbut In the Southcentral Alaska commumtIes, the
most commonly harvested rockfish were pelagIc black rockfish, known as black bass S melanops,
and of unspecIfied black speCIes In SItka, non-pelagIc QUlllbacks S mallger were most commonly
caught
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GulfofAlaska - Pacific Herrzng Workshop

What has 16 Years of AcoustIc Surveys Taught Us About Herrmg, EVOS and the Prmce
WillIam Sound Ecosystem?

RIchard E Thorne, Pnnce WIllIam Sound SCIence Center, rthorne@pwssc org

AcoustIC surveys of the adult hemng bIOmass m Pnnce WIllIam Sound were ImtIated m
1993 followmg mdIcatIOns of a hemng populatIon crash The surveys have been conducted at least
annually for 16 consecutIve years and Illustrate the advantages of a long and conSIstent tIme senes
of a dynamIc bIOlOgIcal vanable The ImtIal survey confirmed a populatIon crash The acoustIc
estImates are pOSItIvely correlated wIth an mdex of hemng mIlt along beaches from aenal surveys
that has been conducted by the Alaska Department of FIsh and Game smce 1973 ThIs findmg
allows us to examme trends over the past 26 years It also prOVIdes eVIdence that the 1989 Exxon
Valdez 011 SpIll was a factor m the collapse The mIle-days of mIlt mdex peaked m 1988, then
declmed over a sIx-year penod rather than a one-year collapse m 1993 WhIle the acoustIC surveys
proVIde cntIcal and tImely mformatIOn for fishenes management, theIr greater value may be the
documentatIOn ofthe cntIcal role ofhemng m the ecosystem Over the past decade there have been
mcreasmg efforts to mcorporate Juvemle hemng as well as census of manne mammals and seabIrds
mto the acoustIC surveys Hemng are a cntIcal wmter-penod food resource for Steller sea lIons
The numbers of Steller sea lIons m Pnnce WIllIam Sound are strongly correlated wIth hemng
abundance Hemng declmes after EVOS lIkely contnbuted to declmes m the western stock dunng
the 1990s Both hemng abundance and Steller sea lIon numbers m Pnnce WIllIam Sound declmed
between 80% and 90% m the 11 years after the spIll Humpback whales are also an mcreasmg
factor m predatIOn on hemng and may be a pnmary reason for the current lack ofhemng populatIOn
recovery Several seabIrds and harbor seals also target both Juvemle and adult hemng The lack of
recovery of certam seabIrd speCIes IS clearly related to the lack ofhemng recovery Hemng success
m the PWS ecosystem IS lIkely a complex process mvolvmg mteractIOns wIth walleye pollock, pmk
salmon and zooplankton productIOn as well as manne manImal and seabIrd predatIOn
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GulfofAlaska - Pacific Herrmg Workshop

Companson of PacIfic herrmg m Prmce Wilham Sound and Sitka Sound

Peter-John F Bulson, Umverslty of Alaska, Faubanks, p hulson@uafedu
Terrance J Qumn, Umverslty of Alaska, FaIrbanks, terry qumn@uaf edu
Brenda L Norcross, Umverslty of Alaska, Faubanks, norcross@Ims uaf edu
Gary D Marty, Ammal Health Centre, Mlmstry of Agnculture and Lands, Gary Marty@gov bc ca

PacIfic hemng stocks m both Pnnce WIlham Sound and SItka Sound, Alaska, are managed
through the use of Age-Structured Assessment models (ASA) ASA models for PacIfic hemng m
Pnnce WIlham Sound and SItka Sound fit observatIOns of commerCIal fishery catch, and fishery
mdependent observatIOns of spawnmg age composItIon, egg deposItIOn, and mIle-days of mIlt In
thIs study, we compare observatIOns, model structures, and model output between PaCIfic hemng m
these two regIOns The spawnmg age composItIon has been nearly Identical between the two stocks,
WIth the exceptIOn of the last decade Welght-at-age m the two stocks has been hIghly related smce
1980 RecruItment of age-3 hemng, estImated as parameters m both ASA models, mdlcate that low
recruItment has perSIsted m the last 15 years m both populatIOns Further, matunty IS also
comparable, and both ASA models pomt to a recent change m natural mortahty or matunty
However, the populatIOn mdlces and spawmng bIOmass estImates are dIfferent m each stock,
espeCially after the 1992-1993 dIsease outbreak m PWS The populatIOn SIze m PWS has remamed
at low levels smce 1993 and the stock SIze m SItka has been mcreasmg m recent years

Student PresentatIOn
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GulfofAlaska - Pacific Herrzng Workshop

InsIght mto herrmg spawnmg habItat usmg ShoreZone coastal mappmg data m Prmce
WIlham Sound, Alaska

JOdI N Harney, Coastal and Ocean Resources Inc, JodI@coastalandoceans com
Mandy R Lmdeberg, Alaska Fishenes SCIence Center, NOAA Fishenes,
Mandy_Lmdeberg@noaa gov
Steve D Moffitt, Alaska Department of FISh and Game, steve_moffitt@fishgame state ak us
Kalen Morrow, Coastal and Ocean Resources Inc, kalen@coastalandoceans com

Hemng are an mtegral part of food webs and manne ecosystems, utIhzmg a range ofhabItats
dunng theIr complex hfe cycle Understandmg the use of spawnmg habItat m Pnnce WIlham Sound
IS Important because the populatIOn has remamed below the commercIal fishery threshold for the
last ten years

In thIS study, observatIOns ofhemng spawn m Pnnce WIlham Sound (ADF&G 1973-2007)
are mtegrated WIth 5,585 km of ShoreZone coastal habItat mappmg data recently completed for the
regIOn ShoreZone IS a mappmg and classIficatIOn system that specIahzes m the collectIOn and
mterpretatIOn of aenal Imagery of the mtertidal zone and nearshore enVIronment Its objectIve IS to
produce an mtegrated, searchable mventory of geomorphIc and bIOlOgIC features whIch can be used
as a tool for SCIence, educatIOn, and management

ArcGIS software IS used to assocIate 3,476 spawmng observatIOns wIth adjacent alongshore
segments (ShoreZone "umts") and the habItat attnbutes mapped withm those umts Of the 1,374 km
of shorelme assocIated wIth spawn occurrence m the last 35 years, the maJonty possess low­
frequency observatIOns of spawn ShoreZone umts wIth the hIghest frequency of spawn observatIOns
(such as TatItlek Narrows, Rocky Pomt at Galena Bay, and northern Montague Island) represent
<2% of spawmng shorelmes (23 km) Along these hIgh-frequency spawmng shorelmes, wave
exposures are mapped predommantly as protected (60%) and semI-protected (33%) The most
common coastal types are mIxed sand and gravel beaches (55%), bedrock wIth sand and gravel
beaches (24%), and estuanes (13%) BIOlOgIcal ShoreZone attnbutes mapped at these spawmng
hotspots are also summanzed, mcludmg the presence of eelgrass and kelp These attnbutes are then
used to IdentIfy other shorelmes m the Sound that possess SImIlar attnbutes

ShoreZone data can provIde mSIght and tools to assIst managers m Pnnce WIlham Sound A
resource map summanzmg potentIal spawmng habItat IS produced m thIs study, as are maps of
habItat attnbutes at spawmng locatIOns m selected heavIlY-OIled areas SImIlar studIes may be
achIeved m Southeast Alaska and other areas where ShoreZone data eXIst
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GulfofAlaska - Pacific Herrmg Workshop

Year Round Presence of Humpback Whales m Alaskan Waters and the Impact upon PacIfic
Hernng

Jamce M Straley, UmversIty of Alaska Southeast SItka Campus, Jmstraley@uas alaska edu

In the North PacIfic, humpback whales wmter m lower latItude breedmg grounds of MexIco,
Hawan and ASIa, and summer m Ingher latItude feedmg grounds across the PacIfic RIm However,
humpback whales are present year round m Alaskan waters, and, because they are thought to be
seasonal mIgrants, sIghtmgs dunng the summer are expected, but fall and wmter sIghtmgs are
perplexmg Fall and wmter sIghtmgs m Ingher latItudes are not WIthout precedent Hlstoncal
whalmg data documented humpbacks m the fall and wmter m Norway, RussIa and Canada
Currently, m Alaska, humpback whales are sIghted m the fall and wmter m coastal areas of the Gulf
of Alaska It has been speculated that whales present m the fall and wmter are part of a non­
nngratmg populatIOn or perhaps constItute non-breedmg (restmg) females In southeastern Alaska,
a 10ngItudmal study on humpback whales began m the fall of 1979 TIns study documented the fall
movement of whales mto SIX areas as a seasonal response to hemng schools movmg m from open
passages to overwmter m the deep, sheltered bays and sounds of southeastern Alaska Hemng move
mto these sheltered areas when the surface waters become cooler and the turbulence from fall storms
results m IDlXmg of the water column to near-umform temperature Whales are capItahzmg on these
overwmtenng herrmg, an energy-nch prey TIns study documented most whales eventually mIgrate,
wInch takes a month, to the breedmg grounds There were ten cases of whales overwmtenng
because they were sIghted often enough that two nngratIOns could not have occurred These whales
were nnxed age and sex classes Whales feedmg m the fall and wmter may need addItIonal energy
reserves for mIgratIon, perhaps pregnant females or whales mexpenenced m findmg food TIns
would mfluence the length of tIme spent on the feedmg grounds creatmg a staggered mIgratIOn
pattern, WIth some whales leavmg earher and some later The duratIOn on the feedmg grounds may
be longer m years when food resources are scarce In areas where hemng populatIOns are
depressed, predatIOn by humpback whales dunng the fall and wmter could have a sIgmficant lIDpact
and be suppressmg recovery
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GulfofAlaska - Pacific Herrmg Workshop

Humpback Whales Exert Top-Down Control on Prmce WIllIam Sound Herrmg

John R Moran, NOAAINMFS/AFSC, Auke Bay Laboratones, john moran@noaa gov
Stanley D RIce, NOAAlNMFS/AFSC, Auke Bay Laboratones,jeep nce@noaa gOY
Ron A Hemtz, NOAAlNMFS/AFSC, Auke Bay Laboratones, ron hemtz@noaa gOY
Jamce M Straley, UmversIty of Alaska Southeast, SItka,jan straley@uas alaska edu
Terrance J Qumn, Juneau Center, School ofFIshenes and Ocean SCIences, UmversIty ofAlaska

FaIrbanks, terry qumn@uaf edu

Humpback whales (Megaptera novaeglzae) have been observed feedmg on large school
schools ofPacIfic hemng (Clupea pallasll) m the waters ofPnnce WIllIam Sound (PWS) dunng the
fall and wmter months It has been hypothesIzed that predatIOn by whales may be preventmg the
PWS hemng populatIOn from recovenng to hIstonc levels In 2007, to assess the Impact of whales
on hemng, we conducted a three five day cruIses to evaluate the abundance, resIdency, prey, and
Important feedmg areas of humpback whales wIthm PWS We found whales feedmg on over­
wmtenng hemng m SawmIll Bay, Elnngton Passage, Pnnce of Wales Passage, and Port Gravma
Counts of25 (September 2007),81 (November 2007) and 59 (January 2008) whales, combmed wIth
photographIc mark-recapture models resulted m a peak estImate of 165 whales occumng m late
December These data were modeled to estImate 10,401 whale use days m PWS from 1 September
2007 through 28 February 2008 Based on a restmg metabolIc rate, the energetIc reqUIrements for
these whales feedmg exclUSIvely on hemng would account for the removal of 18-23% of the pre­
wmter hemng bIOmass m PWS FIeld work for thIs project IS contmumg from the fall 2008 through
the spnng of 2009 To date, surveys of PWS YIelded counts of 67(September) andl12 (October)
whales These numbers are hIgher than the surveys observed m 2007, mdIcatmg there may be more
whales present m PWS than the prevIOUS one year of data documented or estImated
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GulfofAlaska - Pacific Hernng Workshop

Do Energy LnmtatIons Cause Overwmter MortalIty of Young-of-the-Year and Juvemle
PacIfic herrmg (Clupea pallasl)?

Johanna J VollenweIder, NOAA Fishenes, AK Fishenes SCIence Center,
Johanna VollenweIder@noaagov

Ron A Hemtz, NOAA Fishenes, AK Fishenes SCIence Center, ron hemtz@noaa gOY
Paul K Hershberger, USGS, phershberger@usgs gOY

We exammed overwmter energy expendIture of young-of-the-year (YOY) and Juvemle
PacIfic hernng (Clupea pallasz) usmg three Gulf of Alaska stocks (two dechmng populatIOns ­
Pnnce WIlham Sound (PWS) and Lynn Canal (LC), and a robust populatIOn - SItka Sound (SS))
WhIle causes underlymg the dec1mes remam elusIve, It IS lIkely theIr combmed effects are reflected
m energy dynamIcs We exammed the potentIal for overwmter energy expendItures to cause SIze­
selectIve mortahty CollectIOns of WIld-caught fish were calIbrated agamst fastmg hemng m
controlled laboratory condItIOns subjected to multIple temperatures

YOY hemng (mean fork length = 95mm) m PWS lost energy at a sIgmficantly hIgher rate
over wmter (-0 13 kJ/day) than SS fish (-0 03 kJ/day), and were consIderably dIsadvantaged at the
onset of spnng Fastmg YOY m lab studIes depleted energy stores twIce as fast as WIld-caught
YOY, suggestmg that some wmter foraging occurred to forestall energy loss Surpnsmgly, the
frequency of prey remams m stomachs was SIgnIficantly greater m PWS (62%) than SS (3%)
IdentIfiable prey were pnmanly copepods and euphausllds

Juvemle hemng (ages 1 and 2) (mean fork length = 166mm) also lost energy more rapIdly m
PWS (-096 kJ/day) than m SS (-080 kJ/day) or LC (-077 kJ/day) Juvemle hernng foraged
frequently m all stocks, wIth fish m SS and PWS foragmg more frequently (58% and 56% m SS and
PWS, respectIvely) than m LC (40%) Juvemle dIet conSIsted of euphausllds, copepods and some
pteropods

In summary, both YOY and Juvemle hemng lost energy over wmter m PWS more rapIdly
than theIr Southeast Alaska counterparts HIgher energetIc demands observed m PWS may be a
factor m theIr dec1me, perhaps caused by hIgher predatIOn rates or dIsease HIgher energy loss rates
m PWS hemng results m poor condItIOn at the onset of spnng YOY and Juvemles must forage
more mtensely to obtam suffiCIent energy stores to survIve the followmg wmter If subsequent
summer feedmg IS msufficient for compensatory growth and for accumulatIOn of energy stores,
wmter mortahty the followmg year IS lIkely
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GulfofAlaska - Pacific Herrmg Workshop

Seasonal Flux m the Energy and ProxImate ComposItIOn of Maturmg PacIfic Herrmg

Ron A Hemtz, NOAA AFSe, ron hemtz@noaa gov
Johanna J VollenweIder, NOAA AFSC, Johanna VollenweIder@noaa gov
John P Hudson, NOAA APSe, John hudson@noaa gov

FIshenes sCIentIsts often rely on fixed length fecundIty relatIOnshIps m order to predIct
recrUItment m a gIVen year However, sIgmficant mterannual vanatIOn m aVaIlabIlIty of food
suggests there should be vanatIOn m the amount of energy adults can mvest m theIr offspnng ThIs
problem IS lIkely to be acute for speCIes such as hemng, whIch depend on energy reserves dunng
the penod pnor to spawnmg We sampled hemng from Lynn Canal, Alaska between September
2004 and September 2005 to understand how vanatIOn m food avaIlabIlIty mfluences the amount of
energy PacIfic hemng have to mvest m reproductIOn FISh were located usmg hydroacoustIcs and
sampled wIth gtllnets Each month, except for Apnl, May and July five female and five male hemng
were analyzed to determme theIr stomach fullness, energy, protem, lIpId and mOIsture contents In
addItIon, the proxImate composItIOns of five ovanes from dIfferent females were sampled each
month On average, whole fish lost approxImately 50% of theIr energy content between September
and March, consIstent WIth observatIOns of empty stomachs Dunng the same penod, ovanes
mcreased m energy sevenfold The maJonty of the energy lost from whole hemng came from lIPId,
whIch accounted for nearly 90% of the energy loss In contrast, most of the energy gam m the
ovanes denved from protem, whIch accounted for more than 75% of the energy gam Hemng
therefore relIed on stored lIpId to meet metabolIc demand and mobIlIzed endogenous protems to
grow gonads The energy content of hemng sampled m September 2005 was sIgmficantly less than
that of September, 2004 Thus, poor reduced food aVaIlabIlIty dunng the summer of 2005 lIkely
Impacted the quantIty and qualIty of gonadIc tIssue produced dunng the followmg wmter
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GulfofAlaska - Pacific Herrzng Workshop

VIrus Sheddmg from PacIfic Herrmg After Exposure to VIral HemorrhagIc SeptIcemIa VIrus
(VHSV)

Paul K Hershberger, USGS, Western FIshenes Research Center, phershberger@usgs gov
Jacob L Gregg, USGS Western FIshenes Research Center,jgregg@usgs gov
Courtney A Grady, USGS, Western Flshenes Research Center, cgrady@usgs gov
Rachael M Collms, USGS, Western FIshenes Research Center, rcollms@usgs gov

EpIZOOtICS of vITal hemorrhagIc septIcemIa (VHS), accompanIed wIth mortalIty and vITal
sheddmg from mfected hosts, were mItIated after waterborne exposure of specIfic pathogen-free
PacIfic hemng to concentratIOns ofVHSV as low as 40 pfu / mL Shed VIruS was fITst detected 4-5
days post-exposure, peaked m flow-through tanks after 6-10 days at 1,000 2,500 pfu / mL, and was
no longer detected after 15-16 days post-exposure The onset and peak of vITal sheddmg preceded
those of host mortalIty by 2 days, and cumulatIve mortalItIes m treatment groups ranged between
81-100% after 21 d Calculated sheddmg rates peaked at 200 - 500 mIllIon pfu / fish / day and were
based on water supply rates mto the tanks, fish stockmg denSItIes, and detected tIter of waterborne
VIrUS When extrapolated out to the populatIOn scale, the rapId onset and magnItude of vITal
sheddmg from mfected mdIvIduals proVIde mSIght mto mechamsms of VHSV transmISSIOn and
dIsease lllltIatIOn among free-rangIng and confined populatIOns ofPaCIfic hemng
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GulfofAlaska - Pacific Herrzng Workshop

Prmce WIlham Sound herrIng forage contIngency

Thomas C Klme, Pnnce WIlham Sound SCIence Center, tklme@pwssc gen ak us

The Pnnce WIlham Sound hemng forage contmgency project IS assessmg plankton energy
content, sources, and taxonomIC composItIOn (see poster by RWC), relatIOnsInps between hernng
energy content and plankton sources, and potentIal food source mteractIOns wIth sympatnc fishes
We report here detaIled analyses from 2007 and prelImmary observatIOns from 2008 that suggest a
late bloom

Zooplankton content energy was assessed m terms of densIty WIth respect to water volume
as a measure of habItat qualIty and m terms of energy densIty per urnt mass as a measure of food
qualIty PWS hemng nursery bays were each qUIte dIfferent WIth respect to both parameters There
was approxImately one order ofmagrntude less energy aVaIlable per urnt volume of water m the fall
compared to the spnng, however, food qualIty was generally comparable Two of the bays had
overall more energy per urnt volume than the greater Sound or offshore m the Gulf

Stable Isotope analySIS (SIA) was used to assess hemng plankton sources m relatIOn to
hemng whole body energy content (WBEC) Center of the l3C value dIstnbutlOn near -19
suggested that mostly PWS carbon was Important for fall 2007 hemng food webs, whIch contrasts
WIth 2006 observatIOns and some of those from the 1990's Whale Bay tended to have hemng WIth
Ingber WBEC as well as lower l3C values that may have resulted from feedmg on euphausllds SIA
of Juvernle pollock sympatnc WIth hemng prOVIded a measure of dIetary overlap Data were not
mconsIstent WIth predatIOn on hemng by a few of the pollock (these had Ingber l~ values) March
2007 values of hemng were SImIlar to the values observed m November 2006, wInch IS conSIstent
WIth lIttle feedmg dunng wmter, the mtervernng penod ISotOPIC overlap between hemng and
pollock was much less m March compared to November Pollock sInft to Ingber l3C values typIcal
of PWS carbon durmg the wmter Food resources aVaIlable to pollock m wmter are apparently not
aVaIlable hemng
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GulfofAlaska - Pacific Herrzng Workshop

ModelIng the BI-Stable State of Herrmg m Prmce WIlham Sound

Dale A KIefer, System SCIence ApphcatIOns, laefer@usc edu
Frank J O'Bnen, System SCIence ApphcatIOns, fjobnen@cox net
Evelyn D Brown, Flymg FISh Ltd , husumbandb@embarqmml com

As part of our development of a populatIOn dynamIcs of hemng m Pnnce WIlham Sound,
we have exammed Alaska FISh and Game's Age Structure AnalysIs (ASA) Models for Pnnce
WIlham Sound As dIscussed m a second presentatIOn at thIS symp6smm, the ASA tIme senes for
the populatIOn of adult hernng and 3 year old recrUItment dIsplay dIstmct patterns that have helped
guIde development of our model These patterns Include the eXIstence of bI-stable states for the
adult populatIOns and the eXIstence between 1976 and 1992 ofbI-modal dIstnbutIOns m recrUItment
We suggest that these patterns are an expreSSIOn of the Internal bIOlogical dynamIcs of the hemng
populatIOn In order to test thIs suggestIOn we wIll run our model of hernng populatIOn dynamIcs to
determme whether ItS predIctIOns are conSIstent WIth output from the ASA model Our model,
whIch wIll be run for the penod from 1980 to 2005, predIcts changes In the populatIOn of all stages
of the hemng s hfe cycle

We beheve that our model contaInS formulatIOns that match well the features that emerge
from the ASA analySIS The most sIgmficant component of the model IS a nonlmear, densIty­
dependent formulatIOn of changes In the probabIlIty of survIVal at on~ or more stages In the hernng s
hfe hIstory AccordIng to such a formulatIOn, at a given stage thresholds In the denSIty of
populatIOn WIll dnve large vanatIOns In survIval If the denSIty of IndIVIduals entenng a given stage
IS below the threshold value, survIval IS low, and If the denSIty exceeds the threshold, survIval IS
hIgh One or more of such bottlenecks can create both bI-stable states In populatIOn SIZe and
bImodal dIstnbutIOns In recruItment The system of equatIOns also Include formulatIons the spatIal
expanSIOn and contractIOn of the hemng s habItat WIth changes In the SIZe of the adult populatIOn,
dIfferences In the reproductIve success of 4 year old recruIts and the older adults, and stochastIc
events such as the dramatIc Increase In hernng recruItment that occurred In the mId-70s WIthIn the
Gulfof Alaska
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Berzng Sea - BESTIBSIERP Keynote

Understandmg Ecosystem Processes m the Bermg Sea BEST-BSIERP 2008 Headlmes

Mike SIgler, NOAA Alaska Fishenes SCIence Center, MIke Sigler@noaa gov
H Rodger Harvey, Uruversity ofMaryland Center for EnvIronmental SCIence,

harvey@cblumcesedu

The North PacIfic Research Board and the NatIOnal SCIence FoundatIOn are supportmg a
comprehensIve, $52 mIllIon study of the eastern Benng Sea ecosystem from 2007-2012 Nmety-four
federal, state, uruversIty, and pnvate mstItutIOn SCIentIsts are lmked through a vertIcally mtegrated
process and modelIng research program m the Benng Sea rangmg from atmosphenc forcmg and
physIcal oceanography to humans and commurutles-mcludmg the attendant economIC and SOCIal
Impacts of a changmg ecosystem In 2008, the study began It s first year of complete field programs
WIth at-sea samplmg from February through September Appropnate for ItS start the Benng Sea
wmter Ice cover reached a 30-year hIgh, and Alaska shIvered through cold and wet through the
spnng and summer The pnncipal ocean structure mfluencmg manne processes m the Benng Sea IS
the cold pool (temperatures <2°e), whIch was extensIve In a year of relatIvely low food
aVailabIlIty, there was no overlap m foragmg tracks between bIrds nestmg on St Paul Island and St
George Island for eIther kIttIwakes or murres One kIttIwake flew all the way to Bogoslof Island,
even though It was ralSlng a ChIck on St George Island Post-larval cod and pollock were less
common everywhere except near the Pnbilof Islands Measures showed that mlcrozooplankton
grazmg removed ~84% of phytoplankton daily growth m SE Benng Sea dunng summer At-sea
observers reported good numbers of fin and humpback whales Oceanography modelmg
(BESTMAS) SImulated moonng (M2) temperatures agree reasonably well WIth observatIOns Yup'Ik
elders express both humIlIty and respect for the ocean, whIch they hold m hIgh regard Chefornak
elder John Enc stated, "It's no wonder that the ocean has the name Imarpik [from Imaq, "contents"]
because It holds everythmg " New headlmes on progress bemg made are arrIvmg weekly and WIll be
reported at our presentatIOn
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Berzng Sea - Clzmate and Oceanography

Expected changes m the chmate forcmg of Alaskan waters m late slllnmer/early fall

NIcholas A Bond, UmversIty ofWashmgton, mcholas bond@noaa gov
James E Overland, NOAA, James e overland@noaa gov
Muym Wang, UmversIty ofWashmgton, muym wang@noaagov

There IS mcreasmg eVIdence that the oceanographIc condItIons gomg mto the fall season
play an Important role for the marme ecosystems of Alaska Our ObjectIve IS to examme how these
condItIOns are lIable to evolve m assocIatIOn WIth global clImate change We use the coupled
atmosphere-ocean model SImulatIOns carned out for the Intergovernmental Panel on ClImate
Change (IPCC) Fourth Assessment Report, and protocols for usmg thIs model data that we have
developed for manne ecosystem applIcatIOns Our analysIs IS guIded by recent results from the
ArctIc-Yukon-KuskokwIm Sustamable Salmon InItIatIVe (AYK-SSI), Benng-AleutIan Salmon
InternatIonal Surveys (BASIS) and Global Ocean Ecosystems DynamICS (GLOBEC) programs,
among other research The specIfic parameters exammed are lmked to lower-trophIC level
prodUCtIVIty, and mclude the sea surface temperature (SST), wmd mlXmg and cross-shelf Ekman
transports for the Benng Sea, and the freshwater runoff and the downwellIng component of the
wmds for the coastal Gulf of Alaska The clImate models can SImulate some of these parameters
dIrectly (e g, SST) whIle prOXIes are employed for other parameters (e g, runoff) We conSIder our
techmque to be a reasonable way to achIeve an early mdIcatIOn of the lIkely changes m
oceanographIc condItIOns related to vanous manne populatIOns It should be conSIdered as
complementary to dIrect SImulatIOns, m whIch clImate scenanos are used to force regIonal ocean
numencal models, whIch m tum are lmked to bIOlOgIcal models, 1 e , dynamIcal downscalmg
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Berzng Sea - Clzmate and Oceanography

The BerIng Sea ill 2008 A decouplmg of sea-Ice extent between the ArctIc and Bermg Sea

Phylhs J Stabeno, NOAAIPMEL, phyllIs stabeno@noaa gov
Jeffrey M Napp, AFSCINOAA, Jeffnapp@noaa gov
James E Overland, PMELINOAA, James e overland@noaa gov

Data collected dunng 2008, Illustrate lmkages between phYSICS and bIOlogy, and provIde a
stnkmg example of sea Ice extent bemg detenmned more by dynamIcs wlthm the Benng Sea than
ArctIc wIde In 2008, the Benng Sea was remarkably cold, wIth sea-Ice extent and duratIOn over the
southeastern shelf the greatest m three decades TIns contnbuted to the unusually cold, sea surface
temperatures «9 SOC) over the mIddle shelf dunng summer and the extensIve cold pool covenng
much of the mIddle shelf Depth-averaged, summer temperatures at M2 remamed below SoC,
compared to 8°C m 2005 The extensIve Ice over the eastern Benng Sea shelf occurred m spIte of
the fact that the prevIOUS summer, Ice extent m the ArctIc reached a htstoncal low The low areal
concentratIOn of Ice m ArctIc resulted III a late freeze-up of the Chuckchl Sea (mId-December), but
strong, frIgId, northerly wmds resulted m much of the eastern Benng shelfbecommg Ice covered by
mld-January So, whtle the lack of Ice m the ArctIc delayed the arrIval of Ice m the Benng Sea, the
maXImum Ice extent was detennmed by atmosphenc forcmg and the prevIOUS autumn s ocean
temperatures ThennodynarnIcs WIll force the northern Benng Sea to contmue to be Ice covered
dunng wmter ClImate models, also, predIct that even though the summer ArctIc WIll be largely Ice
free by the mIddle of thts century, the Benng Sea WIll have extensIve sea Ice over the northern shelf
(north 600 N) each wmter/spnng Over the southern Benng Sea shelf, wIth ItS longer days and
wanner ocean temperatures, there WIll be sIgnIficantly less Ice on average, but extreme years WIll
occur where sea Ice covers most of the southeastern shelf Ice extent wIll contmue to be dommated
by mterannual and decadal vanabIlIty These swmgs m Ice extent and ocean temperatures have
profound Impacts on the Benng Sea ecosystem, as has been seen m last decade For mstance,
summer zooplankton abundance over the eastern shelf and slop~, whtch was partIcularly low dunng
the warm penod (2001-2005), appears to be reboundmg wIth the return of colder condItIOns m 2006
2008
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Berzng Sea - Clzmate and Oceanography

Sea Ice over Bermg Sea the past, present and future

Muym Wang, Umverslty ofWashmgton, muym wang@noaa gov
James E Overland, PMEL,james e overland@noaa gov

Sea Ice represents a definmg charactenstIc of the oceanographIc envIronment m the shelf
regIOns of the Benng Sea The seasonal advance and retreat of sea Ice over the Benng Sea shelf
mfluences not only the phYSICal envIronment, but also represents a crucIal determmant of ecosystem
structure and functIon In thIs study we examme Ice extent over the Benng StraIt and east Benng
shelf based on both the UK Hadley analysIs and the IPCC AR4 clImate model sImulatIOns m the
past and prOjectIOns for the future The projectIOns of future sea Ice condItIOns are based on models
whose 20th century hmdcasts were a reasonable match WIth observatIOns The cntena used for
selectIOn process were the seasonalIty of sea Ice extent m both the Northern HemIsphere as a whole,
and wmter maXlIDUffi Ice cover over the Benng Sea Our analysIs of the model prOjectIOns under the
moderate IPCC AlB emISSIOns scenano mdlcates that sea Ice WIll contInue to form m the northern
portIOn of the Benng Sea, but that the Ice free season wIll be longer due to a later freeze-up
UncertamtIes assocIated wIth prOjectIOns are estImated under both AlB and A2 emISSIOn scenanos
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Benng Sea - Clzmate and Oceanography

A satellIte-tracked drIfter perspectIve of the nearshore BerIng Sea SCIence and outreach

Thomas J Wemgartner, Umverslty ofAlaska, wemgart@nns uaf edu
Terry Reeve, Umverslty ofAlaska FaIrbanks, lftar@uafedu
Seth Damelson, Umverslty ofAlaska FaIrbanks, seth@Ims uaf edu
Warren Jones, QUInhagak VIllage CouncIl, nvk@gmaII org

The regIOn mshore of the 30 m Isobath on the Benng Sea shelf IS a cntIcal habItat for a
vanety of manne orgamsms and local commumtIes It IS also an Important mIgratory comdor for a
vanety of fish and a CIrculatIOn pathway that lInks the southeastern Benng Sea wIth Benng StraIt
and the ArctIc Ocean Nevertheless, the mner shelf has receIved lIttle sCIentIfic attentIOn and many
questIOns abound regardmg CIrculatIOn patterns, commumcatIOn between the mner and mIddle shelf,
and along-shore contmUIty of the flow In an effort to address these Issues, we have and contmue to
use satellIte-tracked dnfters to elucIdate the tIme-varymg CIrculatIOn on the mner shelf Our
research efforts have engaged the resIdents of Mekoryuk (Numvak Island m 2002) and QUInhagak
(KuskokwIm Bay m 2008) who conduct the dnfter deployments from theIr commumtles In
September 2002 resIdents of Mekoryuk deployed 15 dnfters north of Numvak Island and, between
June and September of 2008, resIdents of QUInhagak deployed 32 dnfters, m clusters of 4 and at
approXImately 2-week mtervals

Results to date mdlcate that m summer and early fall, nearshore waters tend to remam
trapped to the coast and flow northward along the coast of western Alaska However, by October
there IS an extensIve wmd-forced, cross-shelf transport of relatIvely dIlute, low-mtrate, nearshore
waters onto the mId-shelf regIOn Because the mean CIrculatIOn on the mIddle shelf IS sluggIsh these
10w-salImty waters may remam here through wmter and spnng These results suggest that mner
shelf waters, WIth theIr low-mtrate concentratIOns may play an Important role m establIshmg the
nutnent reservOIr over the mIddle shelf at the onset of the spnng bloom The data also provIde
kinematIcal charactenzatIons of the mner shelf flow that reflects the combmed response to tIdes,
wmds, and coastal freshwater dIscharge Fmally, our results demonstrate that mner shelf studIes,
whIch are maccesslble to most research vessels, can be conducted effiCIently through collaboratIOns
WIth local connnumtIes
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Benng Sea - CZzmate and Oceanography

Phosphate cychng m Bermg Sea sedunents

Enuly S Davenport, Western Washmgton UmversIty, emilysdavenport@gmall com
DavId H Shull, Western Washmgton UmversIty, davId shull@wwu edu
Allan H Devol, Umversity ofWashmgton, devol@ocean washmgton edu

Phosphate flux between marme sedIments and bottom water IS affected by rates of orgamc-matter
oXIdatIOn, bIOlITlgatIOn, and sorptIon processes We assessed the relatIve lffiportance of these
processes m sedIments of the Benng Sea, a regIOn where nutnent exchange between the broad
shallow shelf and overlymg water may mfluence water column productIVIty and where cllffiate
change appears to be causmg a ShIft m ecosystem dynamIcs We dIrectly measured phosphate flux
usmg core mcubatIOns and we also measured rates ofbIOImgatlon, sedIment oxygen consumptIOn,
mfaunal burrow densItIes, amorphous Hon-hydroxide concentratIOns and phosphate sorptIOn
Isothenns at each statIOn The results mdicate that processes controllmg phosphate cychng vary
among dIfferent regIOns of the Benng shelf On the nnddle shelf, phosphate flux posItIvely co­
vanes WIth mfaunal burrow densItIes whereas along the outer shelf It IS dependent upon the rate of
oxygen consumptIOn and the concentratIOn of amorphous Hon hydroXIdes ThIs vanatIOn ill control
ofphosphate cyclmg suggests that these regIOns of the Benng Sea shelf WIll show dIfferentIal
responses to chmate-dnven ecosystem change

Student PresentatIon
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Berzng Sea - Ecosystem Perspectzves

PartIculate AbsorptIon PropertIes along four transects m the Southeastern Bermg Sea Shelf

Puneeta NaIk, LOUIsIana State Umverslty, pnmk2@lsu edu
Eunco J D'Sa, LOUIsIana State Umverslty, eJdsa@lsu edu
JoaqUIm I Goes, BIgelow Laboratory for Ocean SCIences, Jgoes@bIgelow org
Helgado R Gomes, BIgelow Laboratory for Ocean SCIences, hgomes@bIgelow org

ClImatIc trends of reducmg sea Ice cover and nsmg temperatures seen m the past decades m
the southeastern Benng Sea have an effect on the sea Ice-coupled spnng phytoplankton bloom and
thus on the phytoplankton productIOn processes One of the govermng factors m the formatIOn of
the bloom IS the avaIlabIlIty of lIght AbsorptIOn of lIght by phytoplankton populatIOns IS used m the
predIctIOn of oceanIC pnmary productIOn from lIght and pIgment data It forms a major part of
models for lIght penetratIOn and lIght utIlIzatIOn by phytoplankton and can be used for retneval of
pIgment concentratIOns and SIze structure Recently It has been argued that pnmary produCtIVIty m
the ocean vanes more closely wIth absorptIOn by phytoplankton and not always WIth amount of
chlorophyll-a Thus measurements of m SItu partIculate absorptIOn, namely absorptIOn by
phytoplankton and non-algal partIcles (NAP) or detntus are Important components m bIO-optlcal
models and only a few studIes have been reported for the southeastern Benng Sea ThIS study would
attempt analyses of the absorptIOn data from four transects along the southeastern Benng Sea
collected dunng a cruIse m July 2008 The absorptIOn propertIes measured would reveal the spatIal
vanatIOns of the partIculate fractIOn (phytoplankton and NAP) m response to hydrographIc features
PrelImmary analysIs of absorptIOn by partIculate matter (Phytoplankton plus NAP) are hIghly
vanable between the four transects (north to south along the shelf) as well as wlthm transects (east
to west across the shelf) The transects near the KuskokwIm RIver had hIgher partIculate
absorptIOn as compared to other transects, also statIOns closest to the KuskokwIm RIver had hIgher
NAP absorptIOn as compared to statIOns away from the nver along these transect The
phytoplankton absorptIOn dId not show SImIlar trend, however It was found to be hIgher at mIddle
depths as compared to surface at some statIOns along transects correspondmg to the chlorophyll
maXIma ThIS mdlcates that phytoplankton absorptIOn mostly follows vanatIOns m chlorophyll as
expected These data would be studIed WIth respect to hydrographIc and bIOlOgIcal data to further
mvestIgate the response ofthe absorptIOn propertIes to these hydro-bIOlOgIcal vanables

Student PresentatIOn
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Bermg Sea - Ecosystem Perspectzves

ProgressIOn of the sprmg bloom m the northern Bermg Sea and transnusslOn of partIculates to
the sea floor

Lee W Cooper, Umverslty ofMaryland Center for EnvIronmental SCIence, cooper@cbl umces edu
Markus Janout, Umverslty ofAlaska FaIrbanks, Janout@sfos uaf edu
Karen E Frey, Clark Umverslty, kfrey@clarku edu
Rebecca S Prrtle-Levy, North Carolma State Umverslty, rsplrtle@ncsu edu
Jacquelme M Grebmeler, Umverslty ofMaryland Center for EnvIOronmental SCIence,

JgrebmeI@cbl umces edu
James R Lovvorn, Department ofZoology, lovvorn@uwyo edu

The benthos of the northern Benng Sea shelf IS dommated by a world-class bIOmass of soft­
bottom macrofauna as well as Important epIfaunal assemblages The lIkely basIS for thIS hIgh
sustamed benthIc bIOmass IS the mtense spnng bloom, but few observatIOns are aVaIlable that have
followed the dIrect sedImentatIOn of thIs nch orgamc matenal dunng the bloom peak m May
MODIS satellIte Imagery, water column chlorophyll concentratIOns and surface sedIment
chlorophyll mventones were used to document the dynamIcs of sedImentatIOn to the sea floor m
both 2006 and 2007, as well as to compare observatIOns wIth eXlstmg data from the spnng bloom m
1994 An atmosphencally-denved radIOnuclIde, 7Be, that IS depOSIted m surface sedIments as Ice
cover retreats was used to supplement these observatIOns, as were studIes of lIght penetratIOn and
nutnent depletIOn m the water column as the bloom progressed TIght lInkages among sea Ice
retreat, chlorophyll bIOmass, water mass structure and partIculate sedImentatIOn on the sea floor
suggest that sIgmficant ShIftS m benthIc ecosystem prodUCtIVIty and Impacts on the aSSOCIated
benthIc based food web can be expected WIth contmued seasonal sea Ice retreat m the northern
Benng Sea Overall, chlorophyll bIOmass was sIgmficantly dIfferent m each of three years WIth Ice­
melt data (1994, 2006, 2007) despIte SImIlar Ice retreat tImmg Repeat samplmg shows that even
wIthm-season vanatIOn IS large and blooms hIghly localIzed Water mass and nutnent vanatIOn,
wmd-mIxmg and late wmter bnne formatIOn are among the potentIally other vanables that may also
lffipact spnng prodUCtIvIty m addItIOn to the tImmg of Ice retreat
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GeographIc VarIatIOn of BenthIc Macrofauna Northern Bermg Sea, May-June 2006

Jerry McCorlDlck-Ray, Umversity ofVIrgmIa, Cr@VIrgIma edu
Richard M WarwIck, Plymouth Manne Laboratory, rmw@pml ac uk

BenthIc macrofauna play Important ecosystem roles m the northern Benng Sea ThIS study
hIghlIghts the dommance, abundance, and dIstnbutIOn of 146 macro-benthIc speCIes IdentIfied from
86 statIOns, of WhICh 23 statIOns were located north of St Lawrence Island and 63 (18 replIcated)
south of It Multivanate analyses show a strong correlatIOn m speCIes abundance wIth geographIc
locatIOn, and good speCIes gradatIOn wIth latItude SIgmficant dIfferences III speCIes compositIOn­
abundance were observed between north and south statIOns (p<0 1), but thIs separatIOn breaks down
when speCIes were aggregated to famIly level For all soft sedIment statIOns, both regions exhIbIted
hIgh vanabIlIty III speCIes composItIOn-abundance, but northern statIOns exhIbIted greater
vanabIlIty For all 86 statIOns, most (99%) contamed fewer than 5 dommant speCIes (representmg
>50% total mdividuals) per statIOn, many (75%) were dommated by 1-2 speCIes, 7% had 4 dommant
speCIes, and one statIOn from a hard bottom epifauna contamed 20 speCIes WhIle most of the 146
speCIes were rarely encountered, the charactenstIc soft sedIment speCIes dIsplayed a dIstmct north
and south dIfference (Average Dissimilanty 78 25), wIth the small bIvalve Ennucula tenUlS and
umdentified polychaete speCIes (Maldamdae) frequently dommatmg south statIOns (51% cum
freq), followed by the bIvalves Nuculana radzata (14%) and Macoma calcarea (9%) (Average
Similanty 3586) In contrast, northern statIOns WIth soft sedIment were frequently dommated by the
bIvalve Macoma calcarea (19%) followed by Ennucula tenUlS (12%), umdentIfied amphipod
speCIes (Ampehscidae) (10%), and umdentIfied polychaete speCIes (Maldamdae) (10%) (Average
SimIlanty 23 42) StatIOns WIth the most common bIvalve genera (Macoma, Ennucula, Nuculana)
were composed of md1VIduals of a smgle age-class SIze some statIOns WIth Macoma and/or
Ennucula contamed only Juvemles «lern, >10 mdividuals/statIOn) and some contamed all age
SIzes, but very few Juvemles of Nuculana were found Results mdicate that speCIes compOSItIOn,
dommance, and abundance show a sIgmficant dIfference between statIOns located north and south of
St Lawrence Island Varymg macrofauna compOSItIOn and bIvalves of dIfferent SIze classes suggest
a regIOnal-scale benthos that IS patchy, heterogeneous, and undergomg vanous degrees of
recrUItment
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Response of lower trophIC level productIOn to long-term chmate change m the southeastern
Bermg Sea

MeIbmg Jm, Umverslty ofAlaska FaIrbanks, ffjm@uaf edu
Clara Deal, Umverslty ofAlaska FaIrbanks, deal@Iarc uaf edu

The ecosystem m the Benng Sea has undergone profound changes m response to clImate
regIme shIfts m the past decades The lower trOPIC level productIOn IS assessed wIth a vertIcally I-D
coupled Ice-ocean ecosystem model, whIch was applIed to a NOAA/PMEL moonng from 1995 to
2005 The physIcal model IS forced by sea surface wmds, heat and salt fluxes, tIdes, and sea Ice The
bIOlOgIcal model mcludes coupled pelagIC and Ice algae components Model results are valIdated
well WIth daIly moonng temperature, fluorometer and daIly SeaWIFS chi a data There are two
dlstmct ocean condItIons and phytoplankton bloom patterns related to the PaCIfic Decadal
OscIllatIOn (PDO) mdex regImes WIth warmer temperature and later bloom of warm water
phytoplankton speCIes m PDO>1 years, and colder temperature and earlIer bloom of cold water
phytoplankton speCIes m PDO<-1 years The phytoplankton productIOn of dIfferent speCIes
expenenced dramatIc changes after the 1976 clImate ShIft, but the total annual net pnmary
productIOn (NPP) remamed flat over the past four decades under SImIlar nutnents regulatIOn
ClImate ShIft also affected the vertIcal dlstnbutIOn of lower trophIc level productIOn and energy flow
to the upper ocean pelagIC ecosystem or the benthIC commumty There were a long-term PD~

regIme ShIft m 1976 and short-term PD~ reversals m 1998 Phytoplankton bIOmass responded
promptly to both short and long-term clImate changes Zooplankton bIOmass responded to the long­
term clImate ShIft but less dramatIcally to the short-term one The model results captured the
observed trends ofzooplankton abundance changes from 1990s to 2004
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Recent Trends m eastern Bermg Sea Zooplankton data and confessIOns

Jeffrey M Napp, NOAA FIshenes,Jeffnapp@noaa gov
PhyllIs J Stabeno, NOAA -- Research, phyllIs stabeno@noaa gov
George L Hunt, UrnversIty ofWashmgton, geohunt2@u washmgton edu
D Van HollIday, UrnversIty ofRhode Island, UrnversIty ofMassachusetts, Dartmouth

van hollIday@sbcglobal net

Recent trends m the clImate and ocean condItIOns over the eastern Benng Sea have gIven us
the opporturnty to observe the response of mesozooplankton bIOmass and the abundance of selected
zooplankton speCIes to both warm and cold condItIons Dunng the years 2001 to 2005, summer
mesozooplankton bIOmass declmed m several domams over the southeastern shelf, wInle more
recent data show an mcrease m bIOmass conCOmItant wIth the onset of cold condItIons (2006, 2007)
Is It that SImple? ThIS conclusIOn IS denved from a summer survey that has vaned somewhat m
both collectIOn tIme and place over the years How robust IS tIns conclusIOn to the vanatIons m tIme
and space of sample collectIOn? HIghly resolved tIme senes of temporal vanabIlIty m zooplankton
bIOmass are rare m tIns regIon One exceptIOn IS a relatIvely new set of acoustIcally-determmed
bIOmass measurements at NOAA SIte M2 WhIch can descnbe temporal vanabIlIty dunng the
summer at a smgle locatIOn SpatIal vanabIlIty has always been an ImpedIment to assembly of tIme
senes Do we know the relevant cntIcal or patch scales for zooplankton over the shelf,! How many
statIOns are necessary to charactenze a shelf domam? If we are to answer the questIOn of how
changes m clImate affect the ecosystem through lower tropInc level processes, we must do a better
Job understandmg the llffilts of the data we already posses as well as plan for efficIent and
economIcal samplIng for the future Only then WIll we be able to address how clImate affects the
aVaIlabIlIty ofprey for planktIvorous fish, bIrds and mammals
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EvaluatIng acoustIcs for sqUId assessment m the Bermg Sea

Sandra Parker-Stetter, UrnversIty ofWashmgton, slps@u washmgton edu
John K Home, UrnversIty ofWashmgton, Jhome@u washmgton edu

FIshery-mdependent abundance estImates of sqUId bIOmass m the Bermg Sea AleutIan Island
ecosystem do not occur despIte the lIDportance of sqUId m manne mammal dIets and the need to set
sqUId bycatch llIDItS for the walleye pollock fishery In 2006, sqUId bycatch by the pollock fleet
surpassed the Total Allowable Catch (TAC) Industry cooperatIves voluntanly left the UnlIDak
PasslHorseshoe regIOn to aVOId exceedmg the sqUId Over FIShmg LImIt (OFL) ThIs dIverSIOn of
fishmg effort cIrcumvented a pollock fishery closure but underscores the need for a quantItatIve
assessment of sqUId bIOmass to set appropnate TAC and OFL lIIDltS In August 2007 we conducted
a pIlot sqUId survey usmg multrfrequency acoustIcs (38, 70, and 120 kHz echosounders) and
mIdwater trawlmg (Glona HIFlow pollock net) to examme the potentIal of acoustIcally
dIscnmmatmg sqUId from fish and zooplankton Nmeteen candIdate aggregatIOns were sampled for
speCIes compOSItIon, target IdentIficatIOn, and sqUId lIfe hIStOry mfonnatIOn PrelImmary results
suggest that a tradItIonal multrfrequency acoustIC analysIs approach, frequency dIfferencmg, holds
promIse for dIscnmmatmg sqUId from co-occumng walleye pollock We are also evaluatmg metncs
to descnbe the shape of sqUId backscatter dIstnbutIOn and are optImIstIc that recommendatIOns from
thIs work WIll be applIcable to sqUId assessments
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A three tier approach for evaluatIng the predatory role of the commander sqUId, Berryteuthls
magister, ill the eastern BerIng Sea

Mary ElIZabeth HunsIcker, Umverslty of Washmgton, essmg@u washmgton edu
TImothy E Essmgton, Umverslty of Washmgton, essmg@u washmgton edu
Bryan IshIda, Umverslty ofWashmgton, Ishlda@u washIngton edu

The eastern Benng Sea (EBS) IS a hIghly productIve regIOn that supports some of the world s
largest commercIal fishenes and the productIOn of speCIes of conservatIOn mterest In recent
decades, human actIvItIes and envIronmental condItIOns have mduced changes m the abundance of
several commerCIal fishes and manne mammals mhabltmg thIS regIOn It IS recogrnzed that mdlrect
effects of fishmg and other perturbatIOns on the food web may have exacerbated ShIftS m the
communIty structure, thus there IS mcreased mterest among SCIentIsts to gam better knowledge of
the trophIc lmkages wIthm thIS system Here, we combme stomach content and stable Isotope
analyses to evaluate the trophIc ecology of the commander sqUId, Berryteuthls magIster, m the EBS
We also evaluate the potentIal a novel method for reconstructmg the trophIC hIStOry of B magIster
from Isotope SIgnatures laId down m theIr eye lens layers Our results show that there IS an
ontogenetIc shIft m prey composItIOn of B magzster and that fish occurred most often m the
seasonal stomach contents Prey SIze spectra mdlcate that predatIOn on fish IS not mfluenced by
sIze-related constramts whIle consumptIOn of sqUId IS a functIOn of mcreasmg predator body SIze
Further, stable Isotope analyses of seasonal sqUId samples show that the trophIC pOSItIOn of B
magIster mcreases by approxImately one trophIc level over mcreasmg body SIze and mdIcate that B
magIster IS more lIkely to share prey resources WIth commerCIally valuable fishes than to prey upon
them Lastly, Isotope analyses of sqUId eye lenses suggest that thIs method may be a valuable tool
for IdentIfymg the trophIc hIStOry of mdIV1dual B maglster The trophIC records of many
mdIvlduals demonstrate an rncrease rn trophIc pOSItIOn WIth ontogeny However, the Isotope
SIgnatures also rndlcate that the dIet hIStOry of B magzster IS not IdentIcal among rndlvlduals and
that the degree ofvanatIOn may be season-dependent Together, these findrngs proVIde a foundatIOn
for further evaluatIOn of the trophIC dynamICS of B maglster and for explonng how fishIng and
changmg envIronmental condItIOns may Impact these dynamICS

Student PresentatIOn
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New mformatIOn about connectIVIty relatIOnshIps between larval release and potentIal
settlement areas for snow crab m the Bermg Sea

Carolma Parada, UmversIty of Washmgton, carolma parada@noaa gov
Lobo Orensanz, Centro NatIOnal Patagomco, lobo@cenpat edu ar
Sarah Hmckley, Alaska FIshenes SCIence Center, Sarah Hmckley@noaa gov
BIlly Ernst, UmversIdad de ConcepcIOn, bIernst@udec cl
DavId Annstrong, UmversIty of Washmgton, daveann@u washmgton edu
Bernard Megrey, Alaska FIshenes SCIence Center, Bern Megrey@noaa gov
Jeffrey M Napp, Alaska FIshenes SCIence Center, ]effnapp@noaa gov
Albert J Hennann, UmversIty of Washmgton, albert] hennamI@noaa gov

Snow crab (Chzonoecetes opzlzo) has supported one of the most lucratIve fishenes m the
eastern Benng Sea, but landmgs have declmed to hIstoncally low levels The geograplnc range of
reproductIve females has retracted to the northwest, and larval hatchmg has shIfted downstream of
hIstoncal dIstnbutIOn areas of snow crab m the southeast Benng Sea There IS concern about
whether It IS pOSSIble for the southeast shelf to be repopulated VIa larval advectIOn to the south from
the new spawmng areas over the northwest shelf and slope A bIOphysIcal model was Implemented
to study larval transport and envIronmental effects to assess thIS questIOn We also exammed the
general connectIVIty between areas of larval release and potentIal settlement m the Benng Sea Smce
our first connectIVIty analysIs, reported on at last years Alaska Manne SCIence meetmg, we have
filled m preVIOusly mIssmg years to our SImulatIOns, and have several new and mterestmg results
A sector of the mIddle domam of the shelf to the east of the PnbIlof Islands agam shows conSIstent
potentIal for larval retentIOn, but reproductIve females have VIrtually vamshed there Larvae hatched
to the north and northwest of the PnbIlofs, partIcularly m the outer domam are lIkely to be advected
away, except for those released to the south of St Matthew Island, where the new SImulatIOns
mdIcate sIgmficant retentIOn New mfonnatIOn on areas of potentIal settlement related to
temperature IS presented Areas of settlement of modeled larvae match the dIstnbutIOn of the
smallest ]uvemles caught by NMFS surveys (thought to be approxImately 1 year old, and not to have
moved SIgnIficantly from ImtIal settlement areas) well, addmg confidence to model results No
southward advectIon of larvae from northwestern release areas was found mdIcatmg that
repopulatIOn of the hIstoncal snow crab dIstnbutIOns m the southeastern parts of the Benng Sea VIa
larval advectIOn IS unlIkely
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Contrastmg genetic populatIon structures and responses to Ice-age variability m
North PacIfic pollock and PacIfic cod

W Stewart Grant, Umverslty ofAlaska Anchorage, phylogeo@yahoo com
MIchael F Camno, NOAA Flshenes, MIke Camno@noaa gov
Ingnd SpIes, NOAA Flshenes, mgnd sples@noaa gov
Lorenz Hauser, Umverslty of Washmgton, lhauser@u washmgton edu

PopulatIOns ofthree phylogenetIcally related gadld fishes (cods) have mstoncally supported
large fishenes m the North PaCIfic and North AtlantIc oceans and have been the focus ofnumerous
populatIOn genetIc studIes Here we present new mItochondnal (mt) DNA data that proVIde mSlghts
mto the populatIOn structures of these speCIes and a novel perspectIve on how populatIOns of these
speCIes responded to Ice-age clImate cycles AtlantIc and PaCIfic cod show substantIally subdIVIded
populatIOn structures, often wIth IsolatIon by dIstance between populatIons HOmIng to spawmng
areas, restrIcted mIgratIOn, or both, may contrIbute to tms structure Walleye pollock, on the other
hand, show mImmal populatIOn structure that may reflect mgh rates ofmIgratIOn or strong
metapopulatton effects oflocal extmctIOns and colornzatIons BayesIan skylme estImates of
hlstoncal populatIOn SIzes show substantIally dIfferent patterns among speCIes PaCIfic cod shows
recent populatIOn growth III the center ofItS range, where Ice-age ocean dIsturbances were greatest
In contrast, populatIOns ofpollock show SImIlar mstoncal growth patterns across the North PaCIfic
Whtle all three speCIes are closely phylogenetIcally related, small dIfferences m lIfe mstory patterns
appear to have large effects on populatIOn structure and on responses to long-tenn cllIDate changes
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Estlmatmg unobserved mortalIty rates of Bermg Sea crabs due to
encounters wIth trawls on the seafloor

CraIg Rose, Alaska Flshenes SCIence Center, craIg rose@noaa gov
Allan Stoner, Alaska Flshenes SCIence Center, al stoner@noaa gov
Loveday Conquest, Umverslty of Washmgton, conquest@u washmgton edu
J Enc Munk, Alaska Flshenes SCIence Center, J enc munk@noaa gov, speaker
Carwyn Hammond, Alaska FIshenes SCIence Center / UmversIty ofWashmgton,

School of AquatIc and Flshenes SCIences, carwyn hammond@noaa gov

Management ofBenng Sea crab and groundfish fishenes must account for unobserved
mortalIty of crabs whIch encounter bottom trawls, but are not captured A new approach to
predlctmg delayed mortalIty of m]ured crabs IS to use a reflex actIOn mortalIty predIctor (RAMP),
whIch establIshes a relatIOnshIp between mortalIty and reflex ImpaIrments Based on a pIlot study m
2007 we have publIshed RAMP curves for both Chmonoecetes bazrdz (Tanner crab) and C opzlzo
(Snow crab) AddItIonal data collected m 2008 allowed us to update the eXlstmg RAMPs, to more
fully examme the effect of mJury scores on RAMP, and to determme the best method for estImatmg
overall mortalIty PrelImmary results mdlcated that the addItIonal measurements dId not
sIgnIficantly alter the ongmal relatIOnshIp between expected mortalIty and reflex score In thIs
applIcatIOn, the RAMP curves were used to predIct unobserved mortalIty from observed proportIOns
of reflex scores of Chznonoecetes spp crabs captured after encounters WIth dIfferent parts ofbottom
trawl gear, 1 e footrope, wmg/bndle, sweep and alternatIve types of footrope and sweep In addItIon
to estImatmg mortalIty rates caused by each gear part, we tested whether the alternatIve footrope and
sweep deSIgns reduced the unobserved mortalIty rates of crab PrelImmary results mdIcated that the
alternatIve off-bottom sweep deSIgn does elICIt lower mortalIty than that of the conventIOnal on­
bottom sweep
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Benng Sea - Fzsh and Fzsh Habztat

BehaVior of satelhte tagged PacIfic hahbut m the Bermg SealAleutIan Islands regIOn
and Its bIOloglcallDlphcatIons

Andrew Seltz, Umverslty of Alaska Farrbanks, aseltz@nns uaf edu
TIm Loher, InternatIOnal PacIfic Hahbut COmmISSIOn, tlm@Iphc washmgton edu
Jenmfer L NIelsen, U S GeolOgical Survey, Jlmelsen@usgs gov
Brenda L Norcross, Umverslty of Alaska FaIrbanks, norcross@nns uaf edu

Currently, It IS assumed that eastern PacIfic hahbut (Hzppoglossus stenolepzs) belong to a
smgle, fully mIxed populatIOn extendmg from CalIfornIa through the Benng Sea, m whIch adult fish
dIsperse randomly throughout theIr range dunng theIr hfetnne However, we hypothesIze that
PacIfic hahbut dIspersal IS more complex than currently assumed and IS not spatially random To
test thIs hypothesIs, we studIed seasonal dIspersal and behaVIOr ofPacIfic hahbut m the Benng Sea
and Aleutian Islands Pop-up ArchIval Transmlttmg tags attached to fish dunng the summer
provIded no eVidence that PacIfic hahbut moved out of the Benng Sea and Aleutian Islands region
mto the Gulf of Alaska dunng the mld-wmter spawmng season, supportmg the concept that thIs
region may contam a separate spawmng component of adult fish There was eVidence for
geographIcally locahzed groups ofPacIfic hahbut along the Aleutian Island cham All of the fish
tagged there dIsplayed reSIdency, WIth theIr movements possIbly nnpeded by passes between
Islands Mld-wmter aggregatIOn areas ofPacIfic hahbut are assumed to be spawmng grounds, of
whIch two were prevIOusly umdentIfied and extend ItS presumed spawmng range ~1000 km west
and ~600 km north of the nearest documented spawmng area The summanzed depth data
transmItted Via satelhtes was used to Identify three general behaVIOur patterns mcludmg dIspersal to
the contmental slope, contmental shelf reSIdency, and feedmg SIte fidehty ThIs behaVIOr
mformatIOn may be used to refine some assumptIOns ofPacIfic halIbut bIOlogy and ecology
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Trends m walleye pollock and euphauslld abundance on the Bermg Sea shelf smce 2004

Patnck H Ressler, NOAA FIshenes-Alaska FIshenes SCIence Center, Patnck Ressler@noaa gov
Alex De RobertIs, NOAA FIshenes-Alaska FIshenes SCIence Center, alex derobertIs@noaa gov,
PhyllIS J Stabeno, NOAA-Office of Atmosphenc Research, phyllIs stabeno@noaa gov
COOstopher WIlson, NOAA FIshenes-Alaska FIshenes SCIence Center" Coos WIlson@noaa gov

AcoustIc backscatter has been used to estImate the bIOmass and dIstnbutIOn ofmIdwater
walleye pollock (Theragra chalcogramma) m the eastern Benng Sea smce 1977, usmg well­
establIshed survey methods More recently, backscatter data at several frequencIes and zooplankton
net samplmg have been used to IdentIfy euphauslld aggregatIOns (mostly Thysanoessa mermzs and
T raschzz) dunng acoustIC pollock surveys and compute an mdex of euphauslld bIOmass m terms
acoustIc backscatter per umt area TIns new mformatIOn WIll allow the abundance and dIstnbutIOn of
pollock to be compared wIth that of one of ItS most Important prey AcouStIC backscatter from
pollock and euphausllds are compared from summer surveys m 2004, 2006, 2007, and 2008 ImtIal
results suggest that euphauslld summertIme abundance has mcreased as much as 3-fold on the
Benng Sea shelf smce 2004, whIle the abundance ofpollock has declmed by about half dunng the
same tIme penod TIns euphauslld abundance mdex may be a useful aId to understandmg the
dynamIcs of the pollock and euphauslld populatIOns dunng changmg envIronmental condItIOns m
the Benng Sea Related work IS underway that wIll enable converSIOn ofthe euphauslld abundance
mdex to umts ofbIOmass based on euphauslld length and speCIes compOSItIon mformatIOn, as well
as a speCIes-specIfic euphauslld target strength model
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Berzng Sea - FlSh and FlSh Habltat

ModIficatIOns of trawl sweeps to reduce epIfauna damage by Bermg Sea flatfish fisherIes

CraIg Rose, Alaska FIshenes SCIence Center, NOAA FIshenes, craIg rose@noaa gov
Carwyn Hammond, Alaska FIshenes SCIence Center, NOAA FIshenes,

carwyn hammond@noaa gov
Scott McEntrre, Alaska FIshenes SCIence Center, scott mcentIre@noaa gov
John Gauvm, J Gauvm and AssocIates, gauvm@seanet com

The component of the Benng Sea shelf ecosystem most vulnerable to collateral damage by
trawls IS hvmg structure, formed by sessIle epIfauna Bottom trawlers targetmg flatfish m the eastern
Benng Sea use long cables (sweeps) between the doors and the trawl nets to herd fish mto the nets
The area of seafloor passmg under these cables dunng trawlmg IS much larger than the area covered
by the trawl nets themselves ConventIOnal sweeps contmuously contact the seafloor over nearly
therr entlfe length Because of the small SIze and flexIble structure of sessIle epIfauna m these areas
WIth sand/mud substrates, raIsmg sweeps off of the seafloor could substantIally reduce the total
effects of trawlmg on these anImals We exammed the how msertmg dIsks or bobbms at 10m
mtervals, raIsmg the remamder of sweep cables 5 10 cm above the seafloor, changed the effects of
bottom trawl sweeps on anImals that form hvmg structure, sea WhIpS (Hahptens wIllemoesI,
basketstars (Gorgonocephalus eucnemIs) and sponge (Hahchondna sp) We towed trawls WIth both
conventIOnal and modIfied sweeps along closely spaced parallel tracks A sled, eqUIpped WIth both
VIdeo and sonar Imagmg systems, was towed across the tracks after 1-2 days, and apprOXImately one
week, one month and one year The Imagmg sonar allowed IdentIficatIOn of areas affected by each
sweep sectIOn VIdeo counts of damaged and undamaged ammals wIthm each affected swath and
adjacent areas outsIde of the trawl tracks prOVIded data to compare damage rates and recovery
Sonar observatIOns showed that, except for the dISks themselves, the modIfied sweeps only
contacted the seafloor at a few hIgh pomts Damage rate dIfferences between control areas and those
covered by conventIOnal sweeps and the relatIve reductIOn m damage rates due to sweep
modIficatIOns were SImIlar after the day, week and month penods Both of these contrasts mcreased
after one year, mdIcatmg delayed mortalIty from the conventIOnal sweeps and recovery m the
swaths of the modIfied sweeps Smce an assocIated study showed that the modIfied sweeps stIll
effectIvely herd flatfish, theIr use could reduce the habItat effects ofbottom trawlmg on the Benng
Sea shelf
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BIogeography of forage fishes m the Bermg Sea

Anne Hollowed, NatIOnal Manne FIshenes ServIce, Anne Hollowed@noaa gov
Edward V Farley, NatIOnal Manne FIshenes ServIce, ed farley@noaa gov
Patnck H Ressler, NatIOnal Manne FIshenes ServIce, Patnck Ressler@noaa gov
Stan KOtwICkI, NatIOnal Manne FIshenes ServIce, stan kotwIckI@noaa gov

TheoretIcal ecology suggests that competltIOn between speCIes and predator-prey
mteractIOns are modulated by the qualIty and quantIty of smtable habItat In the ocean enVIronment,
ShIfts m ocean condItIOns can mfluence habItat boundanes and thus playa cntlcal role m the spatlal
dIstnbutIOn and mteractlon between key speCIes m the Benng Sea The Benng Sea Integrated
Ecosystem Research Program (BSIERP) seeks to understand and forecast the Impacts of clImate
change on the Benng Sea ecosystem One group ofmterrelated BSIERP field projects IS deSIgned
to Improve our abIlIty to Identlfy and map habItat boundanes for selected fish speCIes ThIs WIll
provIde mformatIOn that can be used to forecast the ImplIcatIOns of clImate change on the Benng
Sea ecosystem Here we provIde a prelImmary assessment of the summer and fall bIOgeography of
forage fishes m the Benng Sea and ItS relatIOnsmp to oceanographIc features For the purposes of
thIS study, forage fishes mclude age-O and age-l walleye pollock (Theragra chalcogramma) and
capelm (Mallotus vzllosus) PrelImmary results suggest that fish exhIbIt resource partltIOmng m the
Benng Sea Temperature mfluences the latltudmal dIstnbutIOn of age-l pollock Companson of
summer dIstnbutIOn of age-l pollock along the outer shelf m SIX dIfferent years shows they occupy
a core regIOn north of the PnbIlof Island m all years whIle occupatIOn of southern and northern
regIOns vary dependmg on ocean condItIOns ThIS suggests that foragmg hotspots may smft m
response to clImate change

60



,-J

\

'----

\

"- j

'-.-)

,,--I

\ )

'>-')

l~ }

Berzng Sea - Fish and Fish Habitat

DIstnbutIOn and ConnectIvIty between Spawnmg and Settlmg Locations of Greenland hahbut
(Remhardttus hlppoglossOldes) m the Bermg Sea

Dongwha Sohn, Oregon State UmversIty, dsohn@coas oregonstate edu
Lorenzo CIannellI, Oregon State UmversIty, lcIannel@coas oregonstate edu
Janet Duffy-Anderson, NatIonal Oceamc and Atrnosphenc AdmImstratIon, NatIOnal Manne

FIshenes ServIce, Alaska FIshenes SCIence Center, Janet duffy-anderson@noaa gov
Ann Matarese, NatIOnal OceanIC and Atrnosphenc AdmImstratIOn, NatIOnal Manne

FIshenes ServICe, Alaska FIshenes SCIence Center, Ann Matarese@noaa gov
Kevm BaIley, NatIOnal OceanIC and Atrnosphenc AdmImstratIOn, NatIOnal Manne FIshenes

ServIce, Alaska FIshenes SCIence Center, Kevm BaIley@noaa gov

We examme spatIal dIstnbutIOn and connectIvIty between spawmng and potentIal settlmg
locatIOns dunng the ontogeny of Greenland halIbut (GH, Reznhardtlus hlppoglossoldes) m the
Benng Sea (BS) In the BS, recruItment ofGH has been declImng smce the late 1970s, lIttle IS

I-

known about ecology and bIOlogy ofGH dunng early lIfe stages For the study, we utIlIzed aVaIlable
GH hIstoncal data from the Alaska FIshenes SCIence Center Larval and pelagIC Juvemles data were
extracted from the Ichthyoplankton database from 1982- 2005 The data were collected usmg three
dIfferent gear types, mcludmg 60cm Bongo nets, ModIfied Beam Trawl, and MultIple
Openmg/Closmg Net EnvlTonmental Samplmg System The dIstnbutIOns ofGH larvae were
analyzed separately WIth each gear type to elImmate dIfference m gear effiCIency The settled
Juvemles (age-Os and age-Is) data were extracted from the Groundfish survey data usmg bottom
trawl from 1982 to 2007 We found that GH have a long pelagIC duratIOn and are subject to
extended dnft pathways Larvae were found off the contmental slope (below 500 m) Some larvae
apparently enter the contmental shelf zone from March to May through the Benng Canyon, whIle
others are transported along the slope and onto the shelf through the PnbIlof Canyon VertIcal
dIstnbutIOn oflarvae suggests that GH hatch below 530 m, and buoyant larvae move up the water
column The hIghest abundance oflarvae was collected m the upper 45 m The nursery regIon of
pelagIC Juvemles IS over the mIddle shelf around the PnbIlof Islands dunng summer Settlement
locatIOn of age-Os IS only found on the mIddle shelf around the St Matthew Island dunng summer,
and Age-l s were mostly found on the outer shelf These dlstnbutIOn patterns mdIcate that larvae
lIkely dnft along the contmental shelf edge, eventually crossmg from the slope to the shelfto settle
as age-Os Also, GH reqUIre speCIfic locatIOn for settlIng and prefer dIfferent envlTonmental
condItIOns for theIr ontogenetIc stages as they develop after settlement ThIS study contnbutes to
understandmg settlement success and recruItment of GH as It may be assocIated WIth vanabIhty III

Benng Slope Current dunng the long dIstance dIspersal trajectory

Student PresentatIOn
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The roles offishenes, clImate and seascape on the dIstnbutIon of Northern Fulmars
(Fulmarus glaclQlzs) m the Benng Sea

Martm Renner, Umverslty ofWashmgton, auklet@blgfoot com
JulIa K Pamsh, Umverslty ofWashmgton, Jpamsh@u washmgton edu
John F Platt, U S GeologIcal Survey, John---'platt@usgs gov
G Vernon Byrd, Alaska MantIme NatIOnal WIldlIfe Refuge, vernon_byrd@fws gov
Kathy A Kuletz, U S FISh and WIldlIfe ServIce, kathy_kuletz@fws gov
George L Hunt, Umverslty ofWashmgton, geohunt2@u washmgton edu

Northern Fulmars are one of the most numerous specIes m the Benng Sea and susceptIble to
affects from both clImate change and fishmg actIvItIes In many parts of theIr range, the dIet of
Northern Fulmars has been supplemented greatly by offal dIscarded from mdustnal fishenes Smce
the establIshment of the ExclusIve EconomIc Zone and enactment ofthe Magnuson-Stevens Act m
1983, however, the dIscard of offal has been mcreasmgly restncted by fishmg regulatIOns We
exammed data from the North PacIfic PelagIc SeabIrd Database, supplemented by a substantIal
number of surveys added recently, to see whether thIS change m dIscards could have affected the
dlstnbutIOn offulmars m the Benng Sea We found that fulmars were more evenly dlstnbuted m the
1980s-2000s than m the 1970s We postulate that fulmars were more aggregated m aSSOCIatIOn WIth
fishenes dunng the 1970s, whereas today they are more dIspersed, as would be expected If they had
mcreased theIr relIance on natural prey Fulmars are also known to be senSItIve to clImate
vanabIlIty The Benng Sea expenenced a major ecosystem regIme ShIft m 1977 and lesser
ecosystem changes dunng subsequent decades To examme clImate effects on fulmars, we modeled
fulmar denSItIes agamst a sUIte of physIcal vanables descnbmg the seascape (e g bathymetry, SST,
dIstance from the shelf), mostly denved from remote sensmg The relatIOnshIp of fulmar denSIty and
sea surface temperature was nonlmear When we compared the reSIduals of thIs model wIth the
PaCIfic Decadal OSCIllatIOn (PDO) mdex we found a posItIve relatIOnshIp between PD~ and fulmar
populatIOns at sea (average for the Benng Sea 9x106 bIrds) that was strongest at a tIme lag of 5
years These results suggest that It may be pOSSIble to predIct the effects of dIfferent clImate change
scenanos on fulmar populatIOns m the Benng Sea A SIgnIficantly posItIve populatIOn trend of the
at-sea populatIOns of fulmars suggests that If the reductIOn of offal dIscards had a negatIve Impact
on fulmar populatIOns, It was overshadowed by other dnvers, such as clImate
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Berzng Sea - Seabzrds

Safeguardmg Short-TaIled Albatrosses by Reestabhshmg a Thud Breedmg Colony
CondItIon, Post-Fledgmg SurvIval, and MIgratIon of Artd1cIally- vs Naturally-Reared ChICks

Robert Suryan, Oregon State Umverslty, rob suryan@oregonstate edu
Gregory Balogh, U S FISh and WIldlIfe ServIce, Greg_Balogh@fws gov
Tomohuo DeguchI, Yamashma InstItute for OrnIthology, deguchI@yamashma or JP
Judy Jacobs, U S FISh and WIldlIfe ServIce, Judy~acobs@fws gov
K1yoakI OZakI, Yamashma InstItute for OrnIthology, ozakI@yamashIna or JP
FumIO Sato, Yamashma InstItute for Ormthology, sato@yamashma or JP
Takao Baba, Yamashma InstItute for Ormthology, Baba@yamashIna or JP
Noboru Nakamura, YamashIna InstItute for OrnIthology, nakamura@yamashIna or JP

Endangered Short-taIled albatross (Phoebastrza albatrus) nest m Japan, but frequent waters
of Alaska that are used extensIvely by commercIal fishenes Although the populatIOn contmues to
mcrease and commercIal fishIng fleets m Alaska have taken admIrable measures to aVOId mCldental
take of thIs speCIes, 85% ofthe breedmg populatIOn stIll eXIsts on one volCanIcally actIve Island
(Tonsh1llla) The other 15% of the populatIOn breeds on an Island group that IS under a tn-natIOn
temtonal dIspute ReestablIshment of a thIrd breedmg colony at a stable, hIstonc SIte (MukoJlma)
IS consIdered essentIal for delIstmg thIs endangered speCIes and efforts began m 2006 to expedIte
colony establIshment PIlot translocatIOn and hand-reanng studIes were conducted m 2006 WIth 10
Laysan albatross (P zmmutabzlzs) chIcks m Hawan and m 2007 WIth 10 black-footed albatross (P
nzgnpes) chIcks m Japan to refme techmques In 2008, the first, of an antICIpated five, full-scale
translocatIOn and hand-reanng of 10 short-taIled albatross chIcks was conducted These efforts
proVIded a umque opportumty for expenmental assessment of colony establIshment efforts, WhICh
are cntIcal for properly mformmg future resource managers facmg SImIlar conservatIOn concerns

We compared development, health, post-fledgmg survIVal, and mIgratIOn patterns between
short-taIled albatross ch'tcks hand-reared on MukoJlma (expenmental group) and those naturally­
reared on TonshIma (control group) Growth curves ofhand-reared chIcks (n =10) were all wlthm
the 95% confidence lImIts of naturally-reared chIcks (n = 10) through fledgmg (flymg from colony)
All hand-reared chIcks survIved to fledge ( fledgmg success IS unknown for naturally-reared chIcks,
but certamly < 100%) Based on satellIte trackmg data, post-fledgmg SUrvIVal was 80% for both
groups (n = 5 per group) At-sea behaVIOr and mIgratIOn patterns were mostly SImIlar, although
hand-reared bIrds took longer to begm sustamed flIght, traveled at a slIghtly greater daIly rate, and
more commonly occurred over contmental shelf regIOns These prelImmary results prOVIde strong
support for the overall success of the mltIal colony establIshment efforts Furthermore, they
contnbute greatly to our knowledge ofJuvemle short-taIled albatross dlstnbutIOn m Alaskan waters,
an age class for whIch we had lIttle prevIOUS data, but has mfluenced fishenes management
deCISIOns m recent years
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Stable Isotopes m dIets of planktIvorous auklets mdlcate low trophic level responses
to chmate vanabIhty

Ine DorresteIjn, Umverslty of Alaska, FaIrbanks, I dorresteIJn@student uva nl
Alexander S KItaysky, Umverslty of Alaska, FaIrbanks, ffask@Uaf edu
G Vernon Byrd, US FIsh and WIldlIfe ServIce, vernon_byrd@fws gov

DIets ofplanktlVorous auklets mIght mdlcate changes m the dlstnbutIOn and composItIon of
zooplankton commumtles m the Benng Sea ecosystem We exammed mter-annual (2003-2008) and
mtra-seasonal (June-August) dynamICS of dIet composItIOn (as reflected m stable Isotope I3e and
1~ SIgnatures of adult blood samples) ofleast auklets (AethIa pusilla) breedmg at two colomes wIth
dlstmct oceanographIc condItIOns St George and St Paul, Pnbilof Islands As expected based on
the colony locatIOns relatIve to the contmental shelf-break, we found that dIets ofbIrds breedmg on
St Paul (contmental shelf regIOn) were enrIched m I3e and 15N compared to those of bIrds breedmg
on St George (shelf-break regIOn) We also found that phySIcal oceanographIc condItIOns (e g,
cold and warm regImes determmed by the tImmg ofwmter Ice retreat and SSTs) determme both
mter-annual and seasonal patterns of dIet compOSItIOns at each colony On the mter-annual baSIS,
enrIchments of I3e and 15N SIgnatures were observed on both colomes, whIch comclded WIth overall
mcreasmg trends m the duratIOn of wmter Ice cover and dec1mmg SSTs m the Benng Sea dunng
2003-08 On the mtra-seasonal baSIS, enrIchments of I3e and 1~ occurred at both colomes dunng
warm years These mtra-seasonal patterns were not conSIstent dunng cold years Observed mter­
annual enrIchments of I3e and 15N m least auklet dIets m the Benng Sea shelf regIOns are probably
assocIated WIth an mcreased productIvIty of the ecosystem dunng cold regimes Intra-seasonal
changes m stable Isotope SIgnatures lIkely mdlcate dIfferences m temporal and spatIal mteractIOns of
oceanIC and shelf water masses m the vlclmty ofPnbilofs, and may pomt to the ongIn (shelf or
ocean basm) of zooplankton speCIes aVaIlable to foraging auklets
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Berzng Sea - Seabzrds

CovanatlOn between North PacIfic chmate and auklet demographIc parameters at three
western Aleutian Islands rlurmg 1990-2008

Ian Lawrence Jones, Memonal Urnverslty ofNewfoundland, ll]ones@mun ca
Alex Bond, Memonal Urnverslty ofNewfoundland, abond@mun ca
JeffWIllIams, Alaska MantIme NWR, Jeff_WIllIams@fws gov
G Vernon Byrd, Alaska MantIme NWR, vernon_byrd@fws gov

We looked for covanatIOn between demograpluc parameters (adult survIval, breedmg
success and phenology) and North PacIfic clImate mdlces, for Least (Aethza puszlla) and Crested (A
crlstatella) auklets breedmg at three western AleutIan Islands (Buldlr, KIska and KasatochI) dunng
1990-2008, and for Wluskered Auklets (A pygmaea) at Buldlr dunng 1992-2008 The three Islands
span a 600 km arc m the oceamc domam of the North PacIfic at about 52° N latItude Because they
prey mostly on calanOld copepods and euphausnds, auklets' tropluc pOSItIon IS low compared to
other seabIrds and annual vanatIOn m survIval and reproductIve performance mIght be partIcularly
dnven by annual changes m ocean productIvIty dnven by clImate Auklet survIval was measured by
color-markmg and reslghtmg adults, WIth analysIs usmg program MARK ProduCtIVIty and
phenology were quantIfied by morntonng breedmg creVIces Ifboth survIval and productIVIty were
dnven by mdlrect large-scale oceanographIc phenomena that enhance ocean prodUCtIvIty then we
would expect to see strong correlatIOns between annual survIval and prodUCtIVIty and we would
expect to see SImIlar trends across Islands and speCIes Kasatochl expenenced a cataclysmIC
volcanIC eruptIOn on August 7, 2008, destroymg the auklet colony sIte and all lIfe on the Island,
along WIth our 2008 reslghtmg data Adult survIval rates vaned bYllsland and speCIes, ALPI and
NPI clImate mdlces role were mconslstent, and KIska vaned more wIdely across years, perhaps due
to denSIty dependent processes actmg at sea or rat predatIOn on land ProdUCtIvIty vaned by Island
and WIth the NPI clImate mdex, WIth lugher productIVIty occurrmg when mean aIr pressure was low
Phenology vaned consIstently across Islands WIth Buldlr aukletsJaymg earlIest and KIska latest
(correlatmg POSItIVely WIth colony sIze), WIth lIttle eVIdence of dIfferences jJetween years or
covanatIOn WIth clImate Because foragmg areas adjacent to the three Islands have very dIfferent
bathymetry and dIfferent ocean current structure, changmg clImate mIght have affected them
dIfferently Further, Island-specIfic terrestnal factors (volcamsm, earthquakes, gulls and rats) have
lIkely muddled the pIcture Nevertheless, taken together, the results are generally conSIstent WIth
the notIOn that large scale clImate vanabilIty affects demographIC parameters ofplanktIvorous
seabIrds
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Bermg Sea - Mammals

FIshmg for populatIOn structure III North PacIfic seals challenges, pItfalls and solutIOns

Greg M O'Corry-Crowe, Harbor Branch OceanographIc InstItute
Flonda AtlantIc Umverslty, gocorryc@hbOl fau edu

Peter L Boveng, NatIOnal Manne FIshenes ServIce, peter boveng@noaa gov
GaIl M Blundell, Alaska Department of FISh and Game, gall blundell@alaska gov
Lon Quakenbush, Alaska Department ofFIsh and Game, Lon Quakenbush@alaskagov
VladImIr N Burkanov, NatIOnal Oceamc and Atmosphenc AdmmlstratIOn, vburkanov@gmaIl com
Robert Small, Alaska Department of FISh and Game, bob_small@alaska gov

The analysIs ofpopulatIOn genetIc structure tradItIOnally conSIsts of (A) testmg exphclt
hypotheSIS, such as genetIC dIfferentIatIOn among breedmg groups, and (B) mference about what
genetIc heterogeneIty means m terms ofhIstoncal relatIOnshIps or the level of contemporary gene
flow or dIspersal Both have proven dIfficult m several North PaCIfic seal speCIes such that the
analySIS ofpopulatIOn subdIVIsIOn IS often reduced to a fishmg exerCIse dnven pnmanly by
samphng hmItatIOns, and often applymg mcorrect approaches, msufficlent markers and
mappropnate stratIficatIOn regImes Drawmg on extensIve datasets of PacIfic harbor seals (Phoca
vztulzna, n=1,449), spotted seals (P largha, n=244), bearded seals (Engnathus barbatus, n=160) and
nbbon seals (P fasczata, n=33) for mtDNA and up to 16 mlcrosatelhte markers, we conducted a
cntIcal analySIS of a broad array of approaches for mvestIgatmg populatIOn subdIVIsIOn GenetIC
dIfferentIatIOn was found m harbor, spotted and bearded seals at a number of spatIal scales,
mdlcatIve of restncted dIspersal at range of temporal scales FIve key findmgs affected our abIhty to
reveal undedymg patterns of dIspersal and gene flow (1) Samplmg regIme Seals were often
sampled opportumstlcally, e g on mIgratIOn or dunng long-dIstance foragIng tnps, hmItmg our
abIhty to charactenze baselme populatIOns (2) HIgh mtDNA dIversIty (HeO 92) m all speCIes
mdIcated large hIstoncal populatIOn SIzes but severely hmlted statIstIcal power m frequency-based
analySIS (3) Small sample SIze hmlted mformatIOn content and mcreased uncertamty m parameter
estImatIon (4) Recent common ancestry, asymmetnc dIspersal and changIng populatIOn SIze
mdIcated that eqUIhbnum-based methods may not be appropnate (5) Most currently avaIlable
analySIS methods, mcludmg model-based clustenng, gene frequency and coalescent-based methods,
are mformatIVe only when there s substantIal genetIc dIfferentIatIOn, whIch was not always the case
for the speCIes mvestIgated By contrast, mdlvldual-based analyses, mcludmg genotypIc aSSIgnment
tests and relatedness estImatIOn were relatIvely assumptIOn free and dealt WIth contemporary tIme
frames relevant to management These approaches are YIeldmg fresh mSIght mto breedmg and
dIspersal behaVIOr m harbor seals m Alaska and need to be apphed to other speCIes Such methods,
however, are sample mtenslve and reqUIre coordmated, dIrected samplmg where the genetIc
research IS mtegrated mto broader ecolOgIcal studIes

68



r

LJ

I \

\--'

CJ
o
G

Berzng Sea - Mammals

RIbbon Seals and theIr relationshIp wIth sea Ice m the Bermg Sea

Peter L Boveng, NOAA Flshenes, peter boveng@noaa gov
Shawn P Dahle, NOAA Flshenes, shawn dahle@noaa gov
MIchael F Cameron, NOAA Flshenes, mIchael cameron@noaa gov
John L Bengtson, NOAA Flshenes, John bengtson@noaa gov
Enn E Moreland, NOAA Flshenes, Enn Moreland@noaa gov
Heather L ZIel, NOAA Flshenes, heather zIel@noaa gov

The nbbon seal (Hzstrzophoca fasczata) IS one of SIX specIes of true seals that are assocIated
WIth Ice m the ArctIc and sub-ArctIc seas AmId WIdespread concern about clImate warmmg and
loss ofsea Ice, alarms have been sounded for the fate of these speCIes based on common-sense
notIOns about theIr dependence on Ice InformatIOn IS sorely lackmg for cntIcal assessments oftherr
conservatIOn status and prognosIs for survIval Recent surveys and satellIte telemetry studIes have
Just begun to fill some of the gaps for nbbon seals m the Benng Sea Although mstoncal populatIOn
estImates are ImpreCIse, companson WIth a new estImate from aenal surveys m 2007 does not
mdlcate that a major declme has occurred m the eastern Benng Sea SatellIte-telemetry records have
confinned a WIdespread pelagic dlstnbutIOn ofnbbon seals from July through November when they
are not assocIated WIth sea Ice The frequency and duratIOn ofhaulmg out on the sea Ice, also
recorded by satellIte-telemetry, has provIded new mSIghts mto the nature of nbbon seals
dependence on the Ice dunng March June when whelpmg, matmg, and moltmg occur ThIS new
mfonnatIOn, combmed WIth preVIOUS natural hIStOry observatIOns and data, as well as projectIOns of
future sea Ice condItIOns, supports a qualItatIve assessment of nbbon seals prospects for survIval
through the mIddle of the 21st century
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Berzng Sea - Mammals

InsIghts mto the foragmg behavIOr of Steller sea bons usmg
an ammal-borne vIdeo and data recorder

Paul OlIvIer, Texas A&M UlllversIty, paul olIvIer@tamu edu
Russel D Andrews, UlllversIty of Alaska FaIrbanks and the

Alaska SealIfe Center, russ_andrews@alaskasealIfe org
Don G Calkms, North PacIfic WIldlIfe Consultmg, LLC, don_calkms@northpacIficwIldlIfe com
VladImIr N Burkanov, NatIOnal Manne Mammal Laboratory, NMFS, NOAA,
vladImIr burkanov@noaa gov
Randall W DaVIS, Texas A&M UlllversIty, davIsr@tamug edu

In June 2008, we deployed three VIdeo and data recorders on lactatmg Steller sea lIons (SSL,
Eumetopzasjubatus) m the Kunl Islands ofEastem RUSSIa The ObjectIve of the project was to
compIle a more complete data set depIctmg the behaVIOral and envIronmental components of SSL
ecology To accomplIsh thIs goal, mstrument packages were outfitted WIth a small, head mounted
VIdeo camera WIth a Global PosItIOlllng System (GPS) and back mounted dIgItal VIdeo recorder,
mIcroprocessor and sensors for pressure (depth), SWIm speed, ambIent temperature, and body
pOSItIOn (pItch, roll and yaw) PrelImmary results show no correlatIOn between surface mtervals and
correspondmg dIVe depths or dIVe duratIOns suggestmg that the anImals were dIVmg wIthm theIr
aerobIC dIVe lImIt We recorded 7 5 hr of VIdeo whIch showed 66 prey encounters All except four
encounters were WIth Atka mackerel (pleurogrammus monopterygzus) Three ofthe four non­
mackerel encounters were WIth benthIc sculpms, whIch the sea lIons appeared to Ignore The
remammg non-mackerel encounter was a predatIOn event on a pollock (Theragra chalcogramma)
All but three predatIOn events were benthIC The remammg prey capture events (1 pollock and two
mackerel) mdIcate back-lIght feedmg where the anImal dove to the bottom and then foraged whIle
ascendmg usmg lIght from the surface to back-lIght the fish These results prOVIde the first VIsual
VIews of SSL predatIOn behaVIOr and mdIcate foragIng tactIcs for an Important prey speCIes, the
Atka mackerel ThIS prey speCIes exhIbIts dIUrnal mIgratIOn behaVIOr wInch makes It an easy target
for SSL feedmg at mght as mackerel tend to SIt on the sea floor between sunset and SUnrIse ThIS IS
contrary to the hypotheSIS ofNIchol et al (2002, MEPS 239 193) that SSL may take advantage of
mackerel mIgratmg mto the water column dunng the day

Student PresentatIOn
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Berzng Sea - Mammals

Lunar and seasonal mfluences on the nugratory dlvmg behavIOr of Northern fur seal/pups

Mary-Anne Lea, NatIOnal Manne Mammal Laboratory, ma_Iea@utas edu au
Devm Johnson, NatIOnal Manne Mammal Laboratory, devmJohnson@noaa gov
RolfR Ream, NatIonal Manne Mammal Laboratory, rolfream@noaa gov
Sharon Melm, NatIOnal Manne Mammal Laboratory, sharon mehn@noaa gov
Tom Gelatt, NatIOnal Manne Mammal Laboratory, Tom Gelatt@noaa gov

The development of dIvmg m pmmped neonates provIdes a valuable opportumty to examme
the evolutIOn of dIvmg strategIes and to dIfferentIate between the mfluences ofphysIOlogIcal
constramts and envIronmental factors m determImng foragIng behavIOur m naIve anImals The
transItIon to nutntIOnal mdependence IS ofpartIcular Importance as ammals must learn to forage
qUIckly after weamng or face starvatIOn Recent work has mdIcated that the northern fur seal
(Callorhznus ursznus) populatIOn at theIr largest rookery, St Paul Is ,has dechned by 25% (2002­
2006), yet clear threats to recovery remam a mystery We mvestIgated whether the foragIng
behavIOur of fur seals m theIr first wmter could Illummate dIfferences between areas WIth mcreasmg
and decreasmg trends that mIght help explam these threats

In thIS study, 64 pups from all North Amencan breedmg SItes (St Paul, St George, Bogoslof
and San MIguel Islands) were eqUIpped WIth satelhte-dIVe recorders pnor to weanmg (rmd-Iate
November) and followed dunng theIr first 6 months at sea SIx-hourly hIstograms of dIve depth,
duratIOn and tIme at depth and at temperature were transmItted VIa satelhte Pnor to leavmg natal
SItes pups dIved shallowly to average depths of4 1m for 27 3s Once departed, the mceptIOn of a
dlel pattern m dIvmg occurred by the second month at sea WIth maxImum mghtly dIve depths (36m)
exceedmg daytIme dIves (319m) ThIS trend contmued as daytIme dIves became shallower and less
frequent and the maJonty of dIVmg became restncted to mght penods as days lengthened
SImultaneously, the mfluence oflunar phase on dIVmg behavIOur became apparent Dunng full
moons pups dIVed to sIgmficantly greater depths than dunng other lunar phases, willIe dunng the
new moon mght dIvmg tended to be shallower DIvmg behavIOur vaned consIderably among pups
from dIfferent rookenes partICularly dunng the pre-departure penod and the first month at sea, whIle
dIvmg capacIty mcreased for both sexes dunng the first 6 months at sea Changes m mean dIve
depth dunng the wmter/spnng transItIOn mdIcate pup dIVmg behavIOur IS hkely responsIve to
seasonal sillfts m prey aVaIlabIhty as pups near the TransItIOn Zone Chlorophyll Front and coastal
PacIfic Northwest wmtenng areas
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Berzng Sea - Mammals

Temporal and SpatIal Vocal Patterns ofKJ.ller Whales at the PnbdofIslands

Kelly Ann Newman, UmversIty of Alaska FaIrbanks, k newman@sfos uaf edu
Alan Spnnger, UmversIty of Alaska FaIrbanks, ams@Ims uaf edu
CraIg 0 Matkm, North Gulk Ocearnc SocIety, contact@whalesalaska org

Waters surroundmg the PnbIlof Islands are a foragmg hot spot for mammal eatIng kIller
whales, whIch come there every summer to feed on abundant fur seals To delve mto predator-prey
InteractIOns between kIller whales and fur seals, we momtored kIller whale VISItatIon patterns m the
vIcImty of the Islands USIng moored manne autonomous acoustIc recorders One recorder was
deployed near St Paul I for 21 days In June-July 2006, two were deployed near St Paul I for 60
days In June-August 2008 and two were deployed near St George I for 38 days In July-August
2008 VocalIzatIOn patterns were compared to ascertam temporal and geographIC vISItatIOn patterns,
predatIOn behavIOr, and dIUrnal actIvIty near fur seal rookenes We found matches of several call
types between 2006 and 2008 at St Paul I, mdIcatmg the same groups of kIller whales returned to
the area There was one call match between St Paul I and St George I , but fewer calls were detected
at St George I than St Paul I ThIs could be due to the smaller number of fur seals at St George I,
seasonal dIfferences In kIller whale VISItatIOn, or oceanographIc condItIOns that affected call
propagatIOn and detectIOn capabIlItIes VocalIzatIOns ofwhales at St Paul I were also compared to
those from other regIOns In Alaska, and bore the closest structural resemblance to calls produced by
whales recorded near False Pass, Alaska, another foragmg hot spot In the southeastern Benng Sea
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Berzng Sea - Mammals

PaSSIve acoustIC detectIOn of nght, fin and humpback whales m the eastern Bermg Sea

DaVId K Mellmger, Oregon State UruversIty, davId mellmger@oregonstate edu
Kathleen Stafford, UruversIty of Washmgton, Stafford@apl washmgton edu
Sue E Moore, NOAA, sue moore@noaa gOY
Sharon L Nleulark, Oregon State UruversIty, Sharon NIeukIrk@oregonstate edu
Sara L HeImlIch, Oregon State UruversIty, Sara HeImlIch@oregonstate edu
PhyllIs J Stabeno, NOAA, phyllIs stabeno@noaa gov

North PacIfic nght whales (Eubalaenajapomca) are among the most endangered speCIes of
manne mammals, and descnbmg theIr seasonal habItat use and dIstnbutIOn m the Benng Sea
remams a hIgh pnonty Fm (Balaenoptera physalus) and humpback (Megaptera novaeanglzae)
whales are the most common large whales m the Benng Sea, and are top predators oflarge
zooplankton and forage fish FIxed passIve acoustIC surveys have been employed smce 2000 to
locate these whales, reSUltIng m long acoustIc tIme senes that must be analyzed for whale sounds
Here we present methods used to analyze acoustIC recordmgs for the sounds ofnght, fin, and
humpback whales, and present data on the seasonal occurrence of these calls m 2006-07 m the
eastern Benng Sea at three SItes, the long-tenn oceanographIc moonngs M2, M4, and M5 RIght
whale up calls are detected usmg spectrogram correlatIOn, a method well sUIted to findmg speCIfic
frequency contours m nOIse Because of theIr ranty, detected up calls can be manually checked to
detennme the correctness of detectIOn Fm whales can be detected well usmg long-tenn average
spectra, a nonnalIzatIOn step IS reqUIred to correct for the hIgh vanabIlIty m background nOIse
Humpback whales are detected usmg a method that finds any tonal moans m a certam speCIfied
frequency band ThIs method can make errors (false detectIOns) on common sounds ofbearded seals
(Erzgnathus barbatus) and bowhead whales (Balaena mystlcetus), but these detectIOns can be
elImmated through calculatIOn of an error rate The three SItes that were morutored m 2006-07 show
that seasonal peaks occur at dIfferent tImes for each speCIes at each SIte Generally, nght whale
callmg peaked m August m September, whIle fin whale callmg peaked m late September and early
October Humpback data are stIll bemg analyzed and WIll be presented
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Arctzc - Keynote

Impact of DlImmshed Sea Ice on Marme Mammals and IndIgenous Hunters of BermgIa

G Carleton Ray, Umverslty ofVlrgmla, cr@vlrgIma edu
Gary L Hufford, NOAA, gary hufford@noaa gOY
Igor Krupmk, Smlthsoman InstItutIOn, krupmkl@sl edu

SatellIte Imagery, shIpboard observatIOns, and natural-hIstory mformatIOn form the basIs for
multIscale analyses of the consequences of dlmlmshed sea Ice on the sustamabIlIty of Ice-dependent
manne mammals and the mdlgenous people that depend on them Sea-Ice habItat reqUIres
exammatIOn at multIple scales Ice cover (how much of a total area IS covered by sea Ice) and extent
(where sea Ice IS ;;::l5% concentratIOn at ItS southernmost boundary) at the regIonal scale represent
the pnmary settmg for pan-ArctIc clImate change Ice dynamIcs at the sub-regIonal ( seascape)
scale IS relevant to speC1.es lIfe hlstones And local specleshce assocIatIOns are necessary for
exammatIOn ofpatch dynamIcs m response to weather condItIOns We propose that (1) mterannual
vanablhty m sea-Ice extent and cover mask, but do not alter, current trends m sea-Ice dlmlmshment,
(2) changIng seascape and patch dynamIcs at sub-regIonal and local scales pose threats to speCIes
sustamabIlIty, and (3) sustamabIlIty of natIve huntmg economIes IS consequently at nsk The PacIfic
walrus (Odobenus rosmarus dzvergens) and the nbbon seal (HzstrlOphocafasczata) offer contrastmg
examples of sea-Ice dependency dunng cntIcal reproductIve and nursmg penods Data and
mformatIOn are denved from observatIOns of nbbon seals, walruses, and Ice condItIons obtamed
from satellIte Images, cruIses of the Icebreaker USCGC Healy m 2006, 2007, and 2008, and from
mdlgenous hunters of BenngIa Our analysIs mdlcates that dlmlmshed sea Ice and alteratIOns m
posItIon, extent, and structure of sea-Ice seascapes has caused the Benng Sea to become a mlxmg
bowl wherem floes are relatIvely free-movmg wlthm dllmmshmg habItats For walruses,
dlmlmshed wmter-spnng Ice mcreases the energetIc costs of mIgratIOn and may affect reproductIve
behaVIOr, loss of summer Ice threatens female-calf nursmg habItat For nbbon seals, dlmlmshed Ice
dISrupts the phenology of reproductIOn and moltmg, wIth consequences for pup survIval Other
consequences mclude ecosystem effects and reduced access to cntIcal resources for mdlgenous
SubSIstence hunters, wIth cascadmg Impacts on the sustamabIlIty ofhuntmg practIces, knowledge
systems, and cultures
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Arctlc - Chmate and Oceanography

What do we learn about the future ArctIc from the summer 2008 sea Ice Jlllmmum?

James E Overland, NOAA, James e overland@noaa gov
Muym Wang, Umvensty ofWashmgton, muym wang@noaa gov

The questIOn for summer 2008 was whether the prevIOUS loss ofmultI-year sea Ice and delay
m sea Ice formatIOn m 2007 would stIll allow suffiCIent wmter growth ofsea Ice thIckness for the
arctlc Ice cover to last through the summer 2008, resultmg m a major recovery from the 2007
mlmmum The answer IS no, summer 2008 was a second sequentlal summer of extreme mmlmum
arctlc sea Ice extent Thus, gIVen typICal summer atmosphenc condltlons m the future, It wIll be
dIfficult for the arctIC sea Ice/clImate system to return to ItS prevIOus state of the 1980s However,
not all of the first-year sea Ice from wmter 2008 melted out, especIally near the North Pole,
provldmg a baSIS for formmg some second-year sea Ice dunng wmter 2009 Imtlal condltlons of sea
Ice m spnng were an lillportant factor m 2008 for determmmg sea Ice loss over the course of the
summer The role of summer atmosphenc forcmg was less Important m 2008 compared to 2007
when a rare southerly wmd pattern persIsted for the entlre summer Rather than a contmuatIOn of
rapId sea Ice loss over the next decade, ega tlppmg pomt, It may take the occurrence ofseveral
addltlonal rare warm years such as 2007 to contmue the sea Ice dec1me, suggestmg an expected
value for a nearly sea Ice free Arctlc m the 2030s Anthropogemc greenhouse gas forcmg appears to
be a necessary factor for major loss of sea Ice to occur, but the mfluence of natural vanabIlIty m the
form of recent warm years meant that the observed loss of summer sea Ice occurred many decades
earlIer than expected from greenhouse gases alone
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Arctlc - Clzmate and Oceanography

ReanalysIs of the ArctIc Ocean case study for the ChukchI and East SIbenan Seas

Gleb Panteleev, IARC, gleb@Iarc uaf edu
Andrey Proshutmsky, WHOI, aproshutmsky@whOl edu
Dmltn Nechaev, USM, dnechaev@charter net
Takashl KJ.kuch, JAMSTEC, takashlk@Jamstec go JP
Jmlun Zhang, UW, zhang@apl washmgton edu

In order to develop an efficIent data asslmllatlon system and to reconstruct the cIrCUlatIOn m
the Arctlc Ocean we developed several data assImIlatIOn algonthms and applIed them to reconstruct
the cIrCUlatIOn m the ChukchI and East SIbenan Seas ConventIOnal four-dImensIOnal vanatIOnal
techrnque for the oceamc data assImIlatIOn and nudgIng data assnmlatIOn for the sea-Ice
observatIOns are proposed to buIld reanalysIs of the sea-Ice and ocean condItIOns m the Arctlc Ocean
for a penod of20 years In a prelImmary effort, the approach was used to reconstruct the cIrculatIOn
m the ChukchI Sea dunng 1990-1991 and the cIrculatIOn m the East SIbenan Sea dunng the fall of
1994 The reconstructed cIrCUlatIOn m the ChukchI Sea IS m good agreement wIth observatIOns The
obtamed velocIty, temperature and salImty fields are used to estlmate volume, heat, salt transports
and specIfic features of the ChukchI Sea clrculatlon The estlmates of the cIrculatIOn m the East
SIbenan Sea are used to quantlfy the flow through the Long StraIt m 1995 and to denve the non­
statIOnary reference sea surface heIght for the ChukchI and East SIbenan seas

Is the DIpole Anomaly a major dnver to record lows m ArctIc summer sea Ice extent?

JIa Wang, NOAA,Jla wang@noaagov
Jmlun Zhang, Umverslty ofWashmgton, zhang@apl washmgton edu

The preVIOUS record lows of ArCtIC summer sea Ice extent are found to be tnggered by the
Arctlc atrnosphenc DIpole Anomaly (DA) pattern ThIS local, second-Ieadmg mode of sea-level
pressure anomaly m the Arctlc produced a strong mendIOnal wmd anomaly that drove more sea Ice
out of the Arctlc Ocean from the western to the eastern Arctlc mto the northern Atlantlc dunng the
summers of 1995, 1999, 2002,2005, and 2007 In the 2007 summer, the DA also enhanced
anomalous oceamc heat flux mto the ArCtIC Ocean VIa Benng StraIt, whIch accelerated bottom and
lateral meltmg of sea Ice and amplIfied the Ice-albedo feedback A coupled Ice-ocean model was
used to confirm the hlstoncal record lows of summer sea Ice extent
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Arctlc - CZzmate and Oceanography

TIdes, tIdal currents, and sea level trends ill Alaska CO-OPS actIvItIes and data sources

NatalIa A Donoho, NOAAINOS, Nataha Donoho@noaagov
Kathleen Egan, NOAA/NOS, Kathleen Egan@noaa gov
Todd Ehret, NOAA/NOS, Todd Ehret@noaa gov
Laura Rear, NOAA/NOS, Laura Rear@noaa gov
Mano] Samant, NOAA/NOS, Mano] Samant@noaa gov
Chns Zervas, NOAAlNOS, Chns Zervas@noaa gov

EIghty percent of the populatIOn m Alaska hves m close proxImIty to the ocean and heavIly
relIes on mantIme commerce, as many lIvelIhoods are mvolved m the fishmg mdustry In an effort
to support the natIon's commerce WIth mformatIOn for safe and effiCIent naVIgatIOn, NOAAINOS
Center for OperatIOnal OceanographIc Products and ServIces (CO-OPS) offers a SUIte of web-based
products, dlsplaymg hlstonc and real-tune 6-mmute data that are collected at statIOns as part of
NatIOnal Water Level ObservatIOn Network (NWLON) As part of the NatIOnal Current ObservatIOn
Program (NCOP), current meter data collected for at least 35 days are used to update the tIdal
current predIctIOns Real-tIme current meter and water level data are part of the PhysIcal
OceanographIc Real-TIme System (PORTS®) WIth data accessIble m real-tIme on the CO-OPS web
SIte http IltIdesandcurrents noaa gov

The pnmary responsIbIlIty of CO-OPS IS to collect, analyze and predIct tIdes and tIdal
currents Presently, there are 26 long-term and 4 short-term operatmg water level statIOns m Alaska
The harsh Alaskan enVIronment, however, makes hIgh-qualIty contmuous data collectIOn dIfficult
due to freezmg, Ice and damage from strong storms, espeCIally m the locatIOns at hIgher latItudes
In an effort to gather water level data at North Slope, four short term water level statIons were
recently mstalled along the ChukchI Sea and Beaufort Sea at Pomt Barrow, Pomt Lay, Wamwnght
Inlet, and Barter Island

In addItIOn to water level data collectIOn, CO-OPS has used acoustIc Doppler current
profilers (ADCPs) and HIgh-Frequency Surface Current Mappers (HF-SCMs) to perform extenSIve
current surveys m Alaskan ports and estuanes Recent surveys m Alaskan waters mclude Cook
Inlet, Pnnce WIllIam Sound, and the Southeastern Alaska coast The tIdal constItuents denved from
the ADCP data are bemg used to update tIdal current predIctIOns m NOAA's annually publIshed
TIdal Current Tables and other products

Extreme uplIft and relatIve sea level changes m southeast Alaska are documented Both
nsmg and fallmg trends m Mean Sea Level (MSL) were computed at long-term water level statIOns
usmg a mlmmum of30 years of contmuous water level observatIOns at each locatIOn
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ArctIC - Clzmate and Oceanography

Role of Bermg StraIt m the thermohalme cIrculatIon's response to freshwater forcmg
under present day and last-glacIal-maxImum condItIons

AlXue Hu, NatIOnal Center for Atrnsophenc Research, ahu@ucar edu
Bette L Otto-BlIesner, NCAR, ottoblI@ucar edu
Gerald A Meehl, NCAR, meehl@ucar edu
WeIqmg Han, UmversIty of Colorado, whan@colorado edu
Came Momll, UmversIty of Colorado, came momll@noaa gov
Esther C Brady, NCAR, brady@ucaredu

Responses of the thermohalme cIrculatIOn (THC) to freshwater forcmg (hosmg) m the
subpolar North AtlantIc Ocean under present day and the last glacIal maxImum (LGM) condItIOns
are mvestIgated usmg the NatIOnal Center for Atrnosphenc Research Commumty ClImate System
Model verSIOns 2 and 3 Three sets of SImulatIOns are analyzed, wIth each set mcludmg a control run
and a freshwater hosmg run The first two sets are under present day condItIons wIth an open and
closed Benng StraIt The thIrd one IS under LGM condItIons, whIch has a closed Benng StraIt
Results show that the THC nearly collapses m all three hosmg runs when the freshwater forcmg IS
turned on The full recovery of the THC, however, IS at least a century earlIer m the open Benng
StraIt run than the closed Benng StraIt and LGM runs ThIS IS because the exceSSIve freshwater IS
dIverged almost equally towards north and south from the subpolar North AtlantIC when the Benng
StraIt IS open A sIgmficant portIOn of the freshwater flowmg northward mto the ArctIc eXIts mto the
North PaCIfic VIa a reversed Benng StraIt throughflow, whIch accelerates the THC recovery When
the Benng StraIt IS closed, thIS ArctIc to PaCIfic transport IS absent and freshwater can only be
removed through the southern end of the North AtlantIc Together WIth the surface freshwater
excess due to preCIpItatIOn, evaporatIOn, nver runoff, and meltmg Ice m the closed Benng StraIt
expenments after the hosmg, the removal of the exceSSIve freshwater takes longer, and thIs slows
the recovery ofthe THC Although the background condItIOns are qUIte dIfferent between the
present day closed Benng StraIt run and the LGM run, the THC responds to the freshwater forcmg
added m the North AtlantIC m a very SImIlar manner
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ArctIc - Ecosystem PerspectIves

Advanced Momtormg ImtIative Arctic Coastal Data Mmmg and Assessment Project

Carne L Parns, UmvensIty of Alaska Farrbanks, be1ben@sfos uaf edu
Amy L Blanchard, UmversIty ofAlaska Falrbanks, amyb@Ims uaf edu
Doug Dasher, Alaska Department ofEnvrronmental ConservatIOn, doug dasher@alaska gov
HIlary K NIchols, UmversIty ofAlaska Falrbanks, hIlarykmchols@gmall com
A Sathy Naldu, UmversIty of Alaska FaIrbanks, ffsan@uaf edu
John J Kelley, UmversIty of Alaska Farrbanks, ffjJk@uafedu

Assessment of coastal manne habItats m Alaska, usmg EPA s EnvIronmental Momtonng
and Assessment Program (EMAP) desIgn methods, began m 2002 wIth a survey of Southcentral
Alaska The Alaska Momtonng and Assessment Program, a Jomt effort between Alaska Department
of EnVIronemntal ConservatIOn (DEC) and UmversIty of Alaska, IS leadmg the effort to complete
these surveys However, wIth Alaska s extensIve coastlme, It WIll be years before resource
managers WIll have new EMAP data aVaIlable to help understand the current status of Alaska s
coastal condItIons for much of the state The Advanced Momtonng ImtIatlVe project IS an mter­
agency (EPA, DEC, and UAF) collaboratIve attempt to Jump-start long-term momtonng m the
Beaufort Sea by exammmg lustoncal data usmg EMAP methods As of date, approxrrnately 20
reports have contnbuted to the >450 umque statIOns and the ~200 physIcal vanables (1 e, gram sIze,
heavy metal, and hydrocarbon concentratIOns) datmg as far back as the late 1950 s and up to early
2000 s PrelImmary assessments of the data suggest that there are trends m these vanables over
trrne For example, concentratIOns ofbanurn m the Beaufort Sea mcreased from the 1980 s to the
1990 s and then decreased m the early 2000 s AddItIonally, PAH concentratIOns m Beaufort Sea
sedIments had a sImIlar trend to banum, mcreasmg from the 1980 s to the 1990 s and decreasmg m
the early 2000 s Copper concentratIOns, on the other hand, decreased from the 1960 s untIl the
1980 s before mcreasmg m the 1990 s The presence of trends m the data IS an mdIcatIOn that
lustoncal data can be used to Jump-start long-term momtonng projects m coastal Alaska The next
step ofthe AMI project WIll be to resample the data usmg to spatIally-balanced approach Future
plans for the lustoncal data mclude creatmg a publIcally aVaIlable database as well as contmued
acqUIsItIOn oflustoncal data mcludmg mformatIOn on bIOlOgIcal resources
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Arctzc - Ecosystem Perspectzves

Zooplankton bIogeography as a measure of oceanographIc change m Canada Basm (ArctIc)

BrIan Peter Vere Hunt, Umverslty of BntIsh ColumbIa, bhunt@eos ubc ca
R John Nelson, InstItute of Ocean SCIences, John Nelson@dfo-mpo gc ca
FIOna McLaughhn, InstItute of Ocean SCIences, FIOna Mc1aughhn@dfo-mpo gc ca
Eddy Carmack, InstItute of Ocean SCIences, Eddy Carmack@dfo-mpo gc ca

In response to global chmate change the ArctIc IS expenencmg unprecedented reductIOns m
sea-Ice cover, and m conjUnctIOn wIth oceanographIc changes thIS IS expected to SIgnIficantly
Impact both pelagIc ecosystem structure and functIOn Between 2006 and 2008 mesoscale surveys
were conducted m Canada Basm as part of Canada's Three Oceans ImtIatIve, spearheaded by
Flshenes and Oceans Canada The overarchmg aIm of thIS program IS to establIsh a sCIentIfic basIs
for long-term momtonng m CanadIan ArctIc waters Zooplankton are a key component ofthe
pelagIc ecosystem, provldmg the hnk between pnmary producers and hIgher trophIC levels, whIle
also SIgnIficantly mfluencmg bIogeochemIcal cyclmg A Important step towards understandmg the
ecosystem role ofzooplankton IS to estabhsh what structures and controls commumtles In thIs hght
we present zooplankton speCIes and commumty data from a 2007 Canada Basm survey The spatIal
dlstnbutIOn of speCIes and commumtIes IS assessed m the hght ofbasm wIde oceanographIc
structure and sea-Ice condItIons, WIth a bIOgeographIc focus on the contnbutIOns ofumquely ArctIc
speCIes relatIve to PaCIfic expatnates

EpIbenthIc megafauna m the Northern Bermg and ChukchI Seas
EnVIronmental mfluences on commumty structure

Sarah Mmcks, Umverslty of Alaska, FaIrbanks, mmcks@sfos uaf edu
BodIl Bluhm, Umverslty of Alaska, FaIrbanks, bluhm@Ims uaf edu
Katnn !ken, Umverslty ofAlaska, FaIrbanks, Iken@Ims uaf edu
Bons SIrenko, RUSSIan Academy of SCIences, manne@zm ru

EpIbenthIc megafaunal mvertebrate commumtles were sampled quantItatIvely m the
Northern Benng and ChukchI Seas at 29 statIOns m 2004 and 2007 Abundance and bIOmass
estImates ranged from 370 to 73,000 mdlvlduals per 1000 m2 and from 1 6 to 73 kg wet weIght per
1000 m2

, respectIvely BIOmass was partIcularly hIgh m Herald Canyon and m the Benng StraIt
area Overall, bIOmass was dommated by echInoderms, mcludmg ophmrOlds (Ophzura sarsl), sea
stars (Leptasterzas spp ), and urchms (Strongylocentrotus droebachlenszs) SpeCIes nchness ranged
from 16 to 53 across statIOns, WIth maXImum values found m Mollusca, gastropods were
partIcularly specIOse Crustaceans, espeCIally crabs (ChlOnoecetes OPZllO and Hyas coarctatus) and
shnmps (Argzs lar and others) dommated m terms of abundance at many statIOns MultI­
dImenSIOnal scalmg technIques, based on speCIes relatIve bIOmass, grouped the statIOns pnmanly by
substrate type rather than by water masses Areas ofhIgh megafaunal bIOmass dId not ahgn well
WIth regIOns of hIgh mfaunal bIOmass, suggestmg dIfferent envIronmental factors affectmg each SIze
class MultI-vanate analySIS suggests latItude, substrate, and gram SIze are the chIef contnbutors to
vanatIOns m epIfaunal commumty structure Several northern range extenSIOns were recorded
dunng the 2004 expedItIon

84



~r

~r

"'-'I

,
"-- }

\ -

r r

,,--I
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Beaufort Sea Survey GeographIc and Hlstoncal Companslons

Ehzabeth Logerwell, NOAA-NMFS, lIbby logerwell@noaa gOY
KImberly Rand, NOAA-NMFS, kImberly rand@noaa gOY

Dunng August 2008, SCIentIsts from NOAA-NMFS Alaska FIshenes SCIence Center,
UmversIty ofAlaska and UmversIty ofWashmgton conducted the first survey ofmanne fishes m
offshore waters of the Beaufort Sea shelf smce 1976 The study was funded by the Department of
the Intenor's Mmerals Management ServIce and the pnmary objectIve was to establIsh a baselme
agamst whIch the effects of 011 and gas development and clImate change could be measured The
FN Ocean Explorer was chartered for the survey BenthIc fish and mvertebrate speCIes
compOSItIon, dIstnbutIOn and abundance were assessed WIth bottom trawls PelagIC fish were
surveyed WIth hydroacoustIcs and mId-water net tows The dIstnbutIOn ofzooplankton was
sampled WIth bongo nets PhySIcal oceanographIc data were collected WIth conductIvIty­
temperature-depth mstruments Data on the dIstnbutIOn of seabIrds and manne mammals were also
collected FISh made up 6% of the bottom trawl catch, and mvertebrates made up the remammg
94% A total of38 speCIes offish were IdentIfied at sea ofwhIch 4 represent range extenSIOns from
the Benng or ChukchI Sea A total of 174 speCIes of mvertebrates were IdentIfied The four most
abundant fish speCIes, m terms ofbIOmass, were ArctIc cod, eelpouts, Benng flounder and walleye
pollock The most abundant mvertebrates were bnttle stars, opIlIo crab, a mollusk (Musculus nzger)
and a seastar (Ctenodlscus crlspatus) The pelagIc commumty was dommated by arctIc cod and
Jellyfish The results of thIS survey WIll be put mto the context of current surveys m the Benng and
ChukchI Seas and past surveys of the Beaufort Sea
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ArctIc CISCO genetIcs and otohth IDlcrocheIDlstry

Jenmfer L NIelsen, USGS, ]lmelsen@usgs gov
Vanessa R Von BIela, USGS, vvblela@usgs gov
ChnstIan E Znnmerman, USGS, cZlmmerman@Usgs gov

ArctIc CISCO (Coregonus autumnalls) harvested from the ColvIlle RIver SubsIstence fishery
are thought to be anadromous, overwmtenng mIgrants from the MackenzIe RIver, Canada Our
study used genetIcs to test populatIOn-of-ongm hypotheses for ColvIlle RIver ArctIc CISCO by
companng data denved from fish captured m the SubsIstence fishery on the ColvIlle RIver WIth
anadromous spawmng populatIOns collected m the ArctIc Red and Peel nvers, both tnbutanes of the
MackenzIe RIver We analyzed genetIc vanatIOn at eleven polymorphIc mlcrosatelhte lOCI and
dIrect sequence mformatIOn for a 594 nucleotIde fragment of the rrntochondnal ATPase subumt VI
gene MIcrosatelhte allehc frequencIes revealed no sIgnIficant dIfferences m paIrwIse FST among
these populatIOns supportmg the hypotheSIS that the MackenzIe RIver watershed IS the pnmary
source ofArctIc CISCO recrUItmg to the ColVIlle RIver fishery DIfferences ill mItochondnal DNA
haplotypes suggest some fish wIthm the ColVIlle RIver sample collectIOn may be rrnsldentlfied to
speCIes or are hybnds WIth other ArctIc coregomds

Otohth mIcrochemIstry was used to mvestIgate mIgratIOn patterns and analysIs ofotohth
structure was used to reconstruct growth mstones and mvestIgate envIronmental correlates for
young-of-the-year (YOY) growth m ArctIc CISCO collected m the ColVIlle RIver Otohth growth was
a good predIctor of fish growth and transects of otohth elements strontIUm (Sr) and calcIUm (Ca)
showed patterns ofmanne mIgratIOns reflectmg the conceptual model for anadromy ill tms speCIes
Sr/Ca values assocIated WIth the second wmter were often as low as Sr/Ca values assocIated WIth
early freshwater reSIdence mdlcatmg that these fish may over-wmter m non-salme habItats Early
growth mcrements m ArctIc CISCO (1986-2007) exhIbIted SIgnIficant vanatIOn both wltmn and
among age classes YOY growth was posItIvely correlated WIth the wmter ArctIc OscIllatIOn Index
(Nov-Mar,? = 0 19), mean summer aIr temperatures at Inuvlk (June-July, ? = 0 15), and mean
MackenzIe RIver dIscharge at Ft SImpson lagged two years (Apnl-June, ? = 0 50) The lagged
dIscharge relatIOnshIp may reflect manne food web dynamICS and produCtIVIty assocIated WIth
nutnent dIstnbutIOns resultmg from mcreased nver dIscharge
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Arctzc - Fzsh and Fzsh Habztat

DetermmatIon of Identity of salmon colored H2S producmg colony Isolates from
fish and meat and theIr characterIZatIOn by real tIme peR

Pranav Garg, AmIty UmversIty, pranav garg87@gmail com
Robert E LeVIn, Umversity ofMassachusetts Amherst, relevm@foodsci umass edu
Ruth D WItkowsky, Umversity ofMassachusetts Amherst, wltkowsk@foodsci umass edu

Shewanella putrefaczens (formerly Pseudomonas putrefaczens) IS a spOilage orgamsm m
refngerated foods and can be an opportumstlc pathogen The Objective of this work was to confirm
the Identity of40 presumptive Isolates from Cod and Haddock fillets The S putrefaczens Isolates,
both black and salmon colored, were picked from Peptone Iron Agar Plates and streaked for
IsolatIOn onto Tryptic Soy Agar plates The 40 Isolates and 9 control strams (mcludmg P
putrefaczens p19x, S putrefaczens ATCC 8071, S onezdenszs DLM- 7, S onezdenszs MR-1, S
putrefaczens ft7, S frzgzdzmarzna ATCC 1089 and beef Isolates HB1, HB3, HB6) were subjected to
4 metabolIc tests and 7 enzymatic tests Motlhty was determmed by mIcroscopy Results were
compared and the number ofpresumptlVes was reduced to 20 by elImmatmg duphcates Vitamm
reqmrement studIes performed with washed agar on the controls and final 20 cultures revealed that
vltamms were not reqUITed for growth, however about 0 5% NaCI was reqUITed All 29 cultures
demonstrated the abIlIty to grow m the range of4-32°C The maJonty ofthe Isolates were found to
resemble S frzgzdzmarzna ATCC 1089 and P putrefaczens p19x, but a few were SlIDilar to S
onezdenszs DLM-7 and MR-1 m their growth requITements ThIs was confirmed by Real TIme
PCR usmg S frzgzdzmarzna pnmers SFc3f and SFc3r and S putrefaczens pnmers SP-1 and SP-2
wmch amplIfy the DNA from the Isolates and controls These results proVIde lIDportant mSIght that
could lead to new ways of the IdentIficatlOn and charactenzatIOn of thIS food spOilage bactenum

Student PresentatIOn
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Importance of the Eastern ChukchI Sea and Southeastern Beaufort Sea as Sprmg Stagmg
Areas for Kmg and Common Elders

Lynne DIckson, CanadIan Wl1dlIfe ServIce, Lynne Dlckson@ec gc ca
Steffen Oppel, Umverslty of Alaska FaIrbanks, steffen oppel@gmaI1 com
Garnet Raven, CanadIan WIldlIfe ServIce, Garnet Raven@ec gc ca
Abby Powell, U S Geological Survey, ffanp@uaf edu
TIm Bowman, US FISh and WIldlIfe ServIce, tIm_bowman@fws gov

Recedmg sea Ice cover has sparked hopes for extractmg mmeral resources buned underneath
the Beaufort and ChukchI Seas IndustrIal development of the areas belIeved to hold mmeral
resources may affect wIldlIfe speCIes usmg the same areas Due to the maccesslbilIty ofboth the
ChukchI and Beaufort Seas the dlstnbutIOn and temporal use patterns of many speCIes are poorly
known, rendenng any assessment of theIr vulnerabIlIty to proposed development dIfficult We used
satellIte telemetry to track spnng mIgratIOn of 67 Kmg Elders and 18 Common Elders wmtenng m
the Benng Sea and North PaCIfic All of the Kmg Elders (n=56) and 15 of 16 Common Elders
mlgratmg to breedmg areas m western North Amenca stopped m the eastern ChukchI Sea staYing an
average of21 ± 10 (SD) days and 22 ± 11 days respectIvely Furthennore, 6 of 11 Kmg Elders
mlgratmg to breedmg areas m Sibena also staged there for at least a week All Kmg and Common
elders mlgratmg to breedmg areas m western arctIc Canada stopped m the southeastern Beaufort
Sea Common Elders remamed m the area an average of 19 ± 9 days (n=16), whereas Kmg Elders
remamed about a week longer (27 ± 9 days, n=21) SIX male Kmg Elders that dId not contmue on to
a breedmg area remamed m the area over 2 months (65 ± 5 days) The hIgh mternatIOnalimportance
ofboth eastern ChukchI Sea and southeastern Beaufort Sea to elders should be taken mto
conSIderatIOn when plaIlllmg for offshore 011 and gas development m eIther region
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Arctzc - Mammals

Fall Movements of Bowhead Whales m the ChukchI Sea

Lon Quakenbush, ArctIc Manne Mammal Program, Lon Quakenbush@alaska gov
John J CItta, ArctIc Manne Mammal Program, John Cltta@alaska gov
John CraIg George, North Slope Borough, craIg george@north-slope org
Robert Small, Alaska Department ofFIsh and Game, Robert Small@alaska gov
Mads Peter HeIde-Jorgensen, Greenland InstItute ofNatural Resources, mh]@ghsdk dk

Bowhead whales (Balaena mystzcetus) from the western ArctIc stock have been the focus of
consIderable research because they 1) are cntlcal to the nutntIOnal and cultural health of Alaska
NatIves, 2) lIkely playa sIgnIficant role as zooplankton grazers In the Benng, ChukchI and Beaufort
seas, and 3) are vulnerable to possIble effects of 011 and gas actIvItIes dunng mIgratIOn and In theIr
summer range General movements and behaVIOr are known from aenal surveys and from the
tImIng ofwhalIng In coastal VIllages Some speCIfic feedIng areas have also been IdentIfied from
aenal surveys and the analysIs of stomach contents, however, these locatIOns are restncted to areas
surveyed and near whalIng VIllages InformatIOn on the locatIOn of lIDportant feedmg areas
throughout bowhead range and how movements relate to currents, bathymetry, or Ice cover IS
unknown Workmg WIth other researchers and SubsIstence whalers we have attached satellIte
transIDltters to bowhead whales Here we descnbe the fall mIgratIOn of 18 bowhead whales m the
ChukchI Sea m 20062008 Usmg a BayeSIan kernel densIty estImator, we also descnbe areas that
mIght be Important for feedmg and calculate resIdence tImes The earlIest date any whale passed
west ofBarrow was 31 August Most whales moved through the ChukchI Sea between 71 and
74°N Seven whales spent tlIDe along the eastern SIde ofWrangel Island before gomg to the coast of
northern Chukotka and followmg the coast southward Three whales returned to Barrow, two
whales returned after travellmg 300 km west and one returned after travellmg to Wrangel Island
Only one whale travelled south along the Alaskan coast All whales that crossed the ChukchI Sea
before transmItter faIlure (13 of 18) travelled through Od and Gas Lease Sale Area 193 Of 11
whales stIll transmlttmg In late November 2008, one whale had passed through the Benng StraIt
whIle 10 others were stIll m the ChukchI Sea The kernel densIty estImator IdentIfied Pomt Barrow,
the east SIde ofWrangel Island, and the northern coast of Chukotka as areas of Importance
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A year-long acoustIc momtormg program of bowhead whales III the ChukchI Sea

JulIen Delarue, JASCO Research, JulIen delarue@Jasco com
MaIJo Hannele LaunnollI, JASCD Research, maIJo@Jasco com
S Bruce Martm, JASCD Research, bruce@Jasco com
Scott Carr, JASCO Research, scott@Jasco com

Western arctIc bowhead whales (Balaena mystzcetus) transIt through the ChukchI Sea m
spnng and fall dunng theIr seasonal mIgratIOn between theIr wmter grounds m the Benng Sea and
theIr summer feedmg grounds m the Beaufort Sea ComparatIvely lIttle IS known about theIr use of
the ChukchI Sea m summer and wmter Here we report on bowhead acoustIc detectIons on a multI­
recorder array deployed between late July 2007 and 2008 for Shell ExploratIOn and ProductIOn
Company m thIS area Bowhead calls were recorded mtenmttently between August 2007 and
January 1st 2008 and agam from May 27th 2008 untIl the end of the study OfpartIcular mterest IS
the detectIOn of songs m late fall-early wmter, whIch had so far only been recorded dunng the
northward spnng mIgratIOn These songs were compared to those recorded off West Greenland
dunng the prevIOUS matmg season and found to be umque to the ChukchI Sea whIch represents the
first eVIdence of geographIc vanatIOn m bowhead songs Overall, these detectIOns bnng a new lIght
on bowheads' spatIOtemporal use of the ChukchI Sea TheIr ImplIcatIOns WIth respect to the
mIgratory and matmg behavIOr of western arctIC bowheads wIll be dIscussed

AmbIent NOise m the ChukchI Sea, July 2007 - July 2008

S Bruce MartIll, JASCO Research LImIted, bruce@Jasco com
MafJo Hanne1e LaunnollI, JASCD Research LImIted, ma1]o@Jasco com
JulIen Delarue, JASCO Research LImIted, JulIen@Jasco com

Shell ExploratIOn and ProductIOn Company has commISSIOned a multI-year acoustIc study of
manne mammal actIVIty and ambIent levels m the ChukchI The first full year s data from the study
IS July 2007-2008 ThIs paper presents the ambIent nOIse data through out the penod The analySIS
wIll mvestIgate the contnbutIOns made to the ambIent levels by shlppmg, mammals, seIsmIC actIVIty
and Ice We WIll show how short term weather condItIOns can dramatIcally affect the nOIse levels
even at the bottom of the ChukchI We also mvestIgate how bearded seal tnns, whIch are loud male
breedmg dIsplays, may affect the ambIent nOIse levels
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Sounds from an Offshore OIl Production Island and Bowhead Whale Call CharacterIstics

Llsanne A M Aerts, LGL Alaska Research AssOcIates, Inc, laerts@lgl com
Susanna B Blackwell, Greenendge SCIences, Inc , susanna@greenendge com
Charles R Greene, Greenendge SCIences, Inc , cgreene@greenendge com
W John Richardson, LGL Ltd, envIronmental research associates, wJr@lgl com
BIll J Streever, BP ExploratIOn (Alaska) Inc, BIll Streever@bp com

TIus presentatIOn WIll prOVIde an overvIew of 8 years of research on bowhead whales
mlgratmg past the North Slope 011 fields Sounds from Northstar, an offshore 011 productIOn Island m
the Beaufort Sea, and from autumn-mlgratmg bowhead whales (Balaena mystzcetus), were recorded
each September from 2001 to 2008 The mam purpose IS to document underwater sounds generated
by Northstar Island and, ultImately, to understand the relation between those sounds and bowhead
whale mIgratIOn charactenstIcs An array ofDIrectIOnal Autonomous Seafloor Acoustic Recorders
(DASARs) was deployed 0 4 to 22 km offshore ofNorthstar Island, WIth the more offshore
DASARs bemg wlthm the bowhead whale mIgratIOn comdor Vessel sounds (crew boat, tugs, self­
propelled barges) were the mam contnbutors to the underwater sound field and were often
detectable underwater as much as ~30 km offshore WIthout vessels, broadband Island sounds
reached background values at 2 to 4 km The DASARs also recorded bowhead whale calls dunng
theIr westward fall mIgratIOn and these could be locahzed VIa the dIrectIOnal capablhtIes of the
DASARs There was strong annual vanatIOn m the number of calls detected, mamly related to the
dIstance ofmlgratmg whales from shore, whIch IS related m part to Ice condItIOns The maJonty of
the call dIrectIOns relative to a DASAR located ~15 km NE ofNorthstar were northeast to east,
except m 2005 and 2006, wInch were charactenzed by a hIgh presence of Ice The hourly counts of
detected calls showed dlstmct peaks m number of calls, conSIstent WIth past eVIdence that many
bowheads mIgrate m pulses The calls could be dIVIded mto SImple calls (contammg 5 dIfferent
types) and complex calls, also as found before There was no pattern apparent m promment call
types other than that most calls recorded were SImple calls
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Arctzc - Mammals

Study of walrus dIstnbutIon m the ChukchI Sea usmg passIve acoustIcs

MarJo Hannele Laurmolh, JASCO Research Ltd , malJo launnollI@Jasco com
JulIen Delarue, JASCO Research Ltd ,JulIen delarue@Jasco com
S Bruce Martm, JASCO Research Ltd , bruce martm@Jasco com
Scott Carr, JASCO Research Ltd, scott carr@Jasco com

The dlstnbutIOn of PacIfic walruses (Odobenus rosmarus dzvergens) vanes seasonally wIth
the extent of sea Ice and can be studIed through aenal and thennographlc surveys m clear weather
condItIons when ammals are hauled out or at the surface However, VISlblhty and weather
restnctIOns are not a factor when surveymg usmg more cost-effectIve paSSIve acoustIcs Shell
ExploratIOn and ProductIon Company commISSIOned a multI-year acoustIC study m the Chukcm Sea
begmnmg m July 2007 Walrus vocahzatIOns were scattered m small numbers throughout the study
area m late July 2007 In August and early September, vocahzatIOns were heard 35 to 80 nm
offshore and near a large Ice floe and vocahzatIOns mcreased shoreward WIth tIme In the southern
Chukcm walrus vocahzatIOns were more concentrated at less than 15 nm offshore and mcreased m
numbers m late August to early September In late September through October very few walruses
were heard m the northern ChukchI but they were heard as late as November 28 offshore ofPomt
Lay Walruses reappeared m the study area m spnng by mId-June to early July No estImatIOns of
numbers of anImals present could be made from the current set ofknowledge

The Polar Bear, a Wanmng ArctIc, and the Endangered SpecIes Act
the Role of WIldhfe Law m Respondmg to ClImate Change

Brendan Cummmgs, Center for BIOlOgIcal DIverSIty, bcummmgs@bIOlogIcaldlVerslty org
Rebecca Noblm, Center for BIOlOgIcal DIverSIty, moblm@bIOlogIcaldlVerslty org

The polar bear, PacIfic walrus and several other Ice-dependant ArctIc manne mammals face
hkely extmctIOn due to anthropogemc greenhouse gas emISSIOns and the consequent rapId warmmg
of the ArctIc The polar bear was hsted as threatened under the Endangered SpecIes Act ( ESA ) m
May 2008 due to the ongomg and prOjected loss of ItS sea-Ice habItat The PacIfic walrus, the
nbbon seal, nnged seal, bearded seal and spotted seal have all also been petItIOned for ESA lIstmg
due to the Impacts of global warmmg Usmg the case study of the polar bear, we examme the
posslblhtIes and hmltatIOns of applymg the ESA to protect manne mammals threatened by global
warmmg, mcludmg the hstmg process, cntIcal habItat deSIgnatIOn, and recovery planmng We also
dISCUSS how the ESA's statutory prohIbItIOns agamstjeopardy to and take ofhsted speCIes should
apply to greenhouse gas generatmg actIOns of federal agencIes WhIle the ESA was enacted m
1973, long before global wannmg was recognlzed as a SIgnIficant threat to bIOdIverSIty, the statute
remams hIghly relevant to speCIes preservatIOn m a changIng chmate, provldmg mechamsms to
address both mItIgatIOn (reducmg greenhouse gas emIssIOns) and adaptatIOn (wIldhfe management
m a changmg chmate)
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ClImate and Oceanography
FIrst Author TItle

The Influence of GlacIal Features on OceanographIc gradIents m
MayUllli AnmItsu* KenaI Fjords, Alaska A Closer Look at KItthtz's Murrelet

Foragmg HabItat

Edward D Cokelet
Long-tenn OceanographIc Measurements m the Alaska Coastal
Current from a Ferry

DImItn NIcolsky Modelmg mundatIOn of the ResurrectIOn Bay by tsuna1lll waves

Gleb Panteleev
Volume balance and cIrculatIOn m the Gulf of Alaska m July,
2007

Ecosystem Perspectives

Gmny L Eckert
Manne Ecosystem SustamabIhty m Alaska, A New
InterdIsCIplmary Graduate Study Program

KIm Kloecker Momtonng Nearshore Manne Ecosystems m the Gulf of Alaska

Alan J Mearns
A 20-Year Annual Photo TImesenes Reveals Large Interannual
VanatIOn of Seaweed Cover m Pnnce WIlham Sound

MaryC Moms ShoreZone's RegIOnal BIOareas m Alaska
Bomta Nelson Databases that last decades, what do you really need?
Carl Schoch The EvaluatIOn and AnalysIs of Shorezone Mappmg m Alaska

Lower Trophic Levels
Soma Batten IndIces from Contmuous Plankton Recorder data

Robert W Campbell
Plankton dIstnbutIOns m Pnnce WIlham Sound and the coastal
Gulf ofAlaska, 2007-2008
Larval transport ofTanner (Chzonoecetes bazrdz) and Dungeness

Megan Murphy* (Cancer magzster) crab across Kachemak Bay's mner/outer bay
boundary

HIlary K NIchols
The Influence ofNatural GradIents on BenthIC Commumty
Structure m Port Valdez, Alaska

Robert J Bochenek PWS Hemng Data and InfonnatIOn Portal
FISh and FISh HabItat

Mark G Carls
PacIfic hemng m Lynn Canal endangered, threatened, or Just
strugglmg?

VmcePatnck The BI-Stable State ofHemng m Pnnce WIlham and SItka Sounds

Sharon WIldes
Lynn Canal Hemng m Southeast Alaska A Member of One BIg
Happy MetapopulatIOn?

DavId Csepp
Seasonal abundance and energy avaIlabIhty of forage speCIes to
manne predators m southeast Alaska

John P Hudson
EnergetIcs of overwmtenng eulachon (Thalezchthys paczficus)
reveals SIze dependence on foragmg success
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FIrst Author TItle

BnanA Knoth
DIetary overlap and competItIve InteractIOns among Juvemle gadlds
In coastal Alaska

Fletcher Sewall
Changes In body composItIon and fatty aCId profile durmg
qUIllback rockfish (Sebastes malz~er) embryogenesIs
DIfferences between observed growth and a phySIOlOgIcal growth

AshwIn Sreemvasan* Index (RNA/DNA ratIO) In larval PaCIfic cod (Gadus
macrocephalus) at dIfferent temperatures

Johanne J Is ReproductIve Investment of Adult PaCIfic Hemng (Clupea
VollenweIder pallasl) ContnbutIng to TheIr DeclIne?

SeabIrds

AlyMcmght
Manne bIrd abundance or Pnnce WIlham Sound, trends follOWIng
the Exxon Valdez 011 SpIll, 1989-2007

Brooke A McFarland*
Black oystercatcher breedIng temtones bIOtIC and abIOtIC habItat
charactenstIcs
Is the Recovery of the PIgeon GUIllemot PopulatIOn In Pnnce

KIrsten S BIXler WIlham Sound, Alaska LImIted by Top-down or Bottom-up
Factors?

Mary Anne BIshop
WInter DlstnbutIOn of SeabIrds In RelatIOn to PaCIfic Hemng
(Clupea pallasl) In Pnnce WIlham Sound

Mammals
GenetIc consequences ofpopulatIOn declIne In an Endangered

Sarah Bechdel speCIes prehmInary results on MHC dIversIty In Cook Inlet beluga
whales

GaIl M Blundell
Molt Surveys May UnderstImate Importance of GlaCIal HabItat For
PUppIng Harbor Seals

J Margaret Castelhm Mercury Levels In Steller Sea LIOn Pups In Alaska

KannHams
ObservatIOns of the frequency and seventy of encounters between
humpback whales and cruIse shIps In northern Southeast, Alaska

Jason K Herreman*
Asymmetncal male-medIated gene flow between harbor seal
(Phoca vltulzna) populatIOns In Alaska

Anne Hoover-MIller
Are harbor seal pup non-pup ratIos a good measure of
prodUCtIVIty?
How close IS too close? ActIng on short-term dIsturbance to seals

John K Jansen amIdst uncertaInty about long-term Impacts and vessel comphance
under the Manne Mammal ProtectIOn Act (MMPA)

Shawna Karpovlch
The effect ofboat traffic on harbor seals (Phoca vltulma) In
Alaska combInIng phySIOlOgIcal and behaVIOral observatIOns

Mandy Jean Keogh*
Impact of Health and Maternal Investment on SurvIval of
Endangered Steller Sea LIOn Pups

Josh M London
A comprehenSIve approach for estImatIng harbor seal abundance In
Alaska

* Student PresentatIOn
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FIrst Author TItle

BIll Lucey
PassIve acoustIc momtonng ofbeluga whales mYakutat Bay A
pIlot study

Tamara L McGUIre
Photo-IdentIficatIOn as a tool to study dIsease, mJury, and
survIVorshIp of Cook Inlet beluga whales

K1mberly LOUIse Manne Debns Entanglements ofEaster PopulatIOn Steller Sea
Raum-Suryan LIons
MIchael J Rehberg LongItudmal change m Steller sea hon dIvmg and physIOlogy

Lawrence E Schaufler
CharactenzatIOn ofhumpback whale (Megaptera novaeanglzae)
dIets usmg fatty aCId markers

Nathan Lord Stewart* Patterns m sea otter resource selectIOn m Kachemak Bay, Alaska

Brooke Symmonds
GenetIc analysIs ofhIstonc and prehIstonc beluga whale teeth and
bones from Cook Inlet

Ryan Wolt*
Foragmg BehavIOr of Sea Otters (Enhydra lutrzs kenyonz) III a
Predommantly Soft SedIment HabItat m Alaska

JamIe N Womble*
SIte FIdehty ofHarbor Seals to a GlaCIal FIOrd m southeastern
Alaska

Colleen Young*
Effects ofvessel dIsturbance on harbor seal behaVIOr III Johns
Hopkms Inlet, GlaCIer Bay NatIOnal Park, Alaska

Humans

c-)

Jenmfer Cahalan

Gmny L Eckert

Allen Marquette

Edward D Cokelet

Nancy B Kachel

Carol Ladd

* Student PresentatIOn

Bycatch charactenzatIOn m the PaCIfic hahbut fishery Lessons
from the FIeld
The Alaska Harmful Algal Bloom (AHAB) regIOnal momtonng
partnershIp
Usmg Commumty PartnershIps to Teach HIgh School Manne
SCIence m Pnnce WIlham Sound
EvolutIOn of the Benng Sea SheWs MIxed Layer and PhotIc Zone
Ice to Summer
BIOphysIcal ObservatIOns along the 70m Isobath III the Benng Sea
m2008
Volume, Heat, and Freshwater Transports from the North PaCIfic to
the Benng Sea
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Poster GulfojAlaska - Clzmate and Oceanography

The Influence of GlaCIal Features on OceanographIc GradIents m KenaI Fjords, Alaska A
Closer Look at KItthtz's Murrelet Foragmg HabItat

MayumI AnmItsu, USGS-Alaska SCIence Center, manmItsu@usgs gov
John F Platt, USGS-Alaska SCIence Center, JPIatt@usgs gov
NIcola HIllgruber, School ofFlshenes and Ocean SCIences, UrnversIty ofAlaska FaIrbanks,

n hIllgruber@uaf edu
Enca MadIson, USGS-Alaska SCIence Center, emadIson@usgs gov

PhysIcal oceanographIc processes can dramatIcally mfluence commumty structure m manne
and estuanne systems, but these processes are poorly understood m glacIally mfluenced waters As
part of a larger study to define cntIcal marme habItat for KItthtz's Murrelet (Brachyramphus
brevzrostrzs) foragmg habItat reqUIrements, we conducted oceanographIc surveys ill two glacIal
fjords m the KenaI Fjords NatIOnal Park over the course of the 2007 and 2008 breedmg seasons
WhIle the outer fjords are exposed to oceanIC waters of the Gulf of Alaska, the mner fjords are
mfluenced by tIdewater glaCIers The mner fjords and outer fjords are demarcated by neoglacIal
tennmal morame shoals that represent the posItIOn of the glacIer termmus dunng the LIttle Ice Age
maXImum In June, July and August, we took conductIvIty- temperature- depth (CTD) profiles m
both fjords at 8-10 statIOns stratIfied between mner and outer fjord Here we WIll descnbe
dIfferences m oceanographIc charactenstIcs relatIve to glaCIal features WIthIn fjords over the course
of each summer Analyses suggest that KItthtz s Murrelets predommately occur m the mner fjords
and prefer the colder, turbId (slit-laden) waters near the head of the fjords, where estuanne
condItIons are most pronounced

Student PresentatIOn
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Long-term OceanographIc Measurements In the Alaska Coastal Current from a Ferry

Edward D Cokelet, NOAA/PMEL, edward d cokelet@noaa gOY
Antomo J Jenkms, Umverslty ofWashmgtonlJISAO, Antomo Jenkms@noaagov
Calvm W Mordy, NOAA/PMEL, calvm Wmordy@noaa gOY
W Scott Pegau, Pnnce WIllIam Sound SCIence Center, wspegau@pwssc gen ak us
Steve BaIrd, Kachemak Bay Research Reserve, steve baIrd@alaska gov
Margaret E SullIvan, Umverslty ofWashmgtonlJISAO, Peggy SullIvan@noaagov

An oceanographIc momtonng system aboard the Alaska Manne HIghway System ferry
Tustumena has operated for four years m the Alaska Coastal Current (ACe) WIth fundmg from
EVOS/GEM, NPRB and NOAA Samplmg water at 4 m, the underway system measures (1)
temperature and salImty - basIc physIcal vanables, (2) mtrate - an essentIal phytoplankton nutrIent,
(3) chlorophyll fluorescence - an mdlcator of phytoplankton concentratIOn, (4) colored dIssolved
organIc matter fluorescence - an mdlcator of terrestnal runoff, and (5) optIcal beam tranSmIttance ­
an mdlcator of suspended partIcle concentratIOn

Four years of measurements are suffiCIent to begm to define the mean annual cycle and
anomalIes about the mean Kennedy Entrance to ShelIkof StraIt IS a useful mdex sIte because most
of the ACC flows through there For temperature, 2006 was the medIan year WIth 2005 bemg up to
2°C warmer, and 2007 and 2008 up to 1°C colder Because the ACC IS dnven by freshwater runoff
entenng the ocean along the Alaskan coast, one mIght expect warm years WIth more Ice and snow
melt to be fresher m the ACC, and cold years WIth more preCIpItatIOn locked m Ice and snow to be
saltIer That relatIOnshIp holds for the first 3 years (2005=Warm/fresh, 2006=neutrallneutral,
2007=coldJsalty) but breaks down m 2008(=cold/neutral)

The mtrate and chlorophyll fluorescence SIgnals gIve an mdlcatIOn of bIOlOgIcal actIVIty at
the base of the food cham AnomalIes m both have been measured, but the relatIOnshIp between
them IS complex For mstance, the nutrIent level may be hIgh and chlorophyll low because no
Qloom occurs due to lIght lImItatIOns brought about by low seasonal sunlIght or mlxmg below the
euphotIc depth Conversely, the nutrIent level can be hIgh WIth chlorophyll m step as the spnng
bloom ImtIates

The success of thIs program shows that meamngful oceanographIc measurements can be
made at the sea surface from a volunteer observmg shIp These local measurements may proVIde an
oceanographIc clunate mdex WIth greater local applIcabIlIty than those from basm-wlde analyses
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Modelmg mundatIon of the ResurrectIOn Bay by tsunamI waves

DmItry NIcolsky, UrnversIty ofAlaska FaIrbanks, ftdJn@uaf edu
Elena SuleImam, UrnversIty ofAlaska FaIrbank, elena@gI alaska edu
Roger Hansen, UrnversIty ofAlaska FaIrbanks, roger@gISeIS alaska edu
Gleb Panteleev, UrnversIty ofAlaska FaIrbanks, gleb@Iarc uaf edu

We have developed a robust numencal model to sImulate propagatIOn and run-up of tsunamI
waves m the framework of non-lInear shallow water theory A temporal posItIOn of the shorelme IS
calculated usmg the free-surface movmg boundary condItIOn To mcrease spatlal resolutlon, we
construct a senes of telescopmg embedded gnds that focus on areas of mterest For large scale
problems, a parallel verSIOn of the algonthm IS developed by employmg a domam decomposItIOn
techmque

The developed numencal model IS benchmarked III an exhaustlve senes of tests suggested by
NOAA We conducted analytIcal and laboratory benchmarkmg for the cases of solItary wave runup
on SImple and composIte beaches, run-up of a solItary wave on a corncal Island, and the extreme
runup m the MonaI Valley, Okushm Island, Japan, dunng the 1993 HokkaIdo-NanseI-Okl tsunamI
AddItlonally, we field-tested the developed model to SImulate the November 15, 2006 Kunl Islands
tsunamI, and compared the SImulated water heIght to observatIOns at several DART buoys In all
conducted tests we calculated a numencal solutIOn wIth an accuracy recommended by NOAA
standards In tills work we summanze results of numencal benchmarkmg of the code, ItS strengths
and lImIts WIth regards to reproductIOn of fundamental features of coastal mundatIOn, and also
Illustrate some pOSSIble Improvements

We applIed the developed model to SImulate potentlal mundatIOn of the CIty of Seward
located m ResurrectIOn Bay, Alaska To calculate an aenal extent of potentIal mundatIOn, we take
mto account avaIlable near-shore bathymetry and mland topography on a gnd of 15 meter
resolutIOn By choosmg several scenanos of potentlal earthquakes, we calculated the maxImal aenal
extent of Seward mundatIOn As a test to valIdate our model, we compared the calculated mundatIOn
to observatIOns collected after the 1964 earthquake m Alaska and obtamed good agreement between
the computed and observed datasets
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Volume balance and cIrculation m the Gulf of Alaska m July, 2007

Gleb Panteleev, UAF, gleb@Iarc uaf edu
Eddy Carmack, InstItute of Ocean SCIences, cannacke@dfo-mpo gc ca
LlUsen Xle, InstItute of Ocean SCIences, xIel@pac dfo-mpo gc ca
DmItn Nechaev, USM, DmItn nechaev@usm edu

We present the results of the vanatIOnal reconstructIOn of the cIrculatIOn m the Gulf of
Alaska (GoA) m the July, 2007 The reconstructed cIrCUlatIOn IS obtamed by ass1ffi1latmg the
oceamc, satellIte and atmosphenc data mto the pnmItIve equatIOn ocean model The oceamc data
mc1ude CTD observatIOns collected along several hydrophysIcal sectIOns, contemporary
CTDIXCTD observatIOns, and ARGO dnfters data The clImatologIcal temperature/salImty fields
have been used as a background data Two models of the absolute SSH were utIlIzed FIrst model IS
the gndded SSH anomaly (www aVIso oceanobs com) referenced wIth respect to the Mean Ocean
DynamIcal Topography (MDOT) denved by RIo et al ,2005 The second model IS the gndded SSH
anomaly referenced WIth respect to MDOT denved from the vanatIonal data assImIlatIOn solutIOn
obtamed for the Benng Sea and a part of the GoA basm The denved cIrCUlatIOn have a strong
westward current along the AleutIan pemnsula m the upper 1000m ongmated m the regIons south
from Kodyak Island The current gradually accelerates downstream and has a transport of about 35
Sv near the Ummac Pass Interestmgly, our results also reveal a strong eastward counter-current
below 2000 m m the regIon south of Kodyak Island Several numencal expenments mdIcate that
SSH referenced wIth respect to RIo et al , 2005, MDOT may mc1ude SIgnIficant errors m the GoA,
whIle the SSH anomaly referenced wIth respect to MDOT denved by the vanatIOnal data
asslffiIlatIOn approach IS m a better agreement wIth aVaIlable velocIty observatIOns We speculate
that there IS a strong neceSSIty to denve a new local MDOT for the GoA by the vanatIOnal data
assImIlatIOn of a vanety of avaIlable observatIOns We belIeve thIS product should be extremely
useful for the developmg oflocal4Dvar data assImIlatIOn system
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Marme Ecosystem SustamabIhty m Alaska, A New InterdIscIplInary Graduate Study Program

Gmny L Eckert, UmversIty of Alaska FaIrbanks, g eckert@uaf edu

The UmversIty of Alaska FaIrbanks mtroduces a new mterdIscIplmary graduate tralillng
program m manne ecosystem sustamabIlIty Tills program wIll prepare professIOnals to solve
problems ansmg at the mterface between dynamIc envIronmental and socIal systems Students wIll
gam a broad background m fishery SCIence, ecology, manne SCIence, manne polIcy, economICS, and
anthropology to complement theIr own specIalIzed expertIse acqUIred through dIssertatIOn research
and study

* Students WIll collaborate on research that transcends tradItIOnal dIscIplmary boundanes
* They wIll learn to address the umque challenges of ecosystem-based management and to

understand ItS ImplIcatIOns for SOCIety
* The program WIll challenge students to develop mnovatIve approaches to pressmg real-world

problems
* Course work mcludes manne ecosystem SCIence, tradItIOnal ecolOgIcal knowledge, fishenes

management, and resIlIence theory
* Students WIll have opportumtIes to mentor Alaska NatIve and rural Alaskan undergraduates

We are actIvely recruItmg PhD and MS students startmg m 2009 ProspectIve PhD students (US
CItIzens) can apply for 2 years guaranteed fellowshIp of$30K per year plus tuItIon, health msurance,
and research fundmg Graduates WIll be well-prepared to deVIse ecosystem-based solutIOns to
cntIcal research and stewardshIp questIOns m the sustamable use of lIvmg manne resources, skIlls
that are cntIcally needed m today s SOCIety
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Momtormg Nearshore Marme Ecosystems m the Gulf of Alaska

KIm Kloecker, USGS, kkloecker@Usgs gov
James L Bodkm, USGS,jbodkm@usgs gov
Thomas Dean, Coastal Resources AssocIates, tomdean@coastalresources us
Heather ColettI, NatIOnal Park ServIce, hcolettI@nps gov

From 2001-2005, the US GeolOgIcal Survey, the Exxon Valdez OIl SpIll Trustee CouncIl,
the NatIOnal Park ServIce, and Coastal Resource AssocIates, WIth extensIve mput and evaluatIon
from the pubhc and academIa, desIgned and tested long-term momtonng programs for manne

r
nearshore ecosystems m the Gulf of Alaska The resultmg samphng deSIgn was Implemented m
Kenm Fjords and Katmm NatIOnal Parks and Pnnce WIlham Sound m 2006-2008 The momtonng
deSIgn IS focused on sheltered rocky and soft-sedIment habItats and speCIes that occupy pOSItIOns m
a trOphIC web where kelp and seagrass forests proVIde a large proportIOn of the pnmary
productIVIty These forests prOVIde ecosystem structure, nutnents, habItats, nursery grounds, and
substrates that serve as the foundatIOn of the nearshore food web ThIs system IS charactenzed by
buds and manne mammals, such as sea ducks, shorebIrds, and sea otters that are dependent on
nearshore habItats and prodUCtIVIty These lligh level consumers rely largely on bentllic
mvertebrates, mcludmg mussels, snmls, clams, urcllins, and crabs, that serve as condUIts for pnmary
prodUCtIVIty across the nearshore food web We developed a momtonng program that mcorporates
features desIgned to test alternatIve hypotheses related to causes of change over tIme m speCIes
compOSItIOn and abundance DeSIgn features mclude 1) spatIal and temporal components, 2)
trophIC mteractIOns, 3) envIronmental vanables, 4) speCIes productIVIty and growth, and 5) speCIes
SIze and age structures Here we proVIde an overvIew ofour momtonng objectIves and deSIgn along
WIth examples of data related to trOphIC hnkages between bentllic mvertebrates (clams, mussels, and
lImpets) and consumer dIets (sea otters and black oystercatchers) collected dunng the first three
years of ImplementatIOn We expect to begIn samplmg at Lake Clark NatIOnal Park m 2009, to
contmue samplIng there and at eXIstmg SItes mdefimtely, and to explore the optIOn of expandmg the
geograpllic scope of the program Ifwarranted
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A 20-Year Annual Photo Tlmesenes Reveals Large Interannual VanatIon of Seaweed Cover
m Prmce WIlham Sound

Alan J Mearns, NatIOnal OceanIc and Atmosphenc AdmInIstratIon, alan mearns@noaa gov
John WhItney, NatIOnal OceanIc and Atmosphenc AdmInIstratIOn, John whItney@noaa gov
Mandy R Lmdeberg, NatIOnal Oceamc and Atmosphenc AdmIllistratIOn,
mandy lmdeberg@noaa gov
Gary ShIgenaka, NatIOnal OceanIc and Atmosphenc AdmInIstratIOn, gary shIgenaka@noaa gov

Landscape-scale photos of meter- to 10-meter sIzed mId-mtertIdal scenes were taken
annually dunng June-early July at 24 photo SItes at 9 locatIOns m Western Pnnce WIlham Sound for
up to 20 years (1989-2008) and used to examme longterm mterannual vanatIOns m percent cover of
rockweed (Fucus spp) and, at several SItes, mussels and barnacles In addItIOn, annual photos were
taken at SIX photo SItes along a newly formed shorelIne created by a 2000 landslIde on the north
shore of KnIght Island Both photo senes show rapId development (2 to 3 years) of mtertIdal
zonatIOn followmg catastrophIc events (the 011 spIll and the landslIde) but they also show sIgmficant
mterannual vanatIOn m the development and receSSIOn of Fucus cover and receSSIOn and
development of mussel beds Percent cover at two reference SItes was hIgh (>667%) In the early
1990 s, low «333%) m 1995-96, hIgh m 1999-2001, and low to medIUm (>333 <667%) In the
early 2000 s and hIgh agam In 2007-08 After Fucus cover at OIled and OIled and cleaned SItes had
recovered from the 011 spIll (by 1993-94) It also expenenced Interannual vanatIOn SImIlar to that at
the reference SItes, WIth low cover In the 1995 to 96 penod, medIUm to hIgh percent cover In 1999­
2001, low cover centered on 2002-03 penod and medIUm to hIgh cover m the penod 2006 to 2008
Although percent Fucus cover was not exactly synchronous across all SItes m the same year, the
maJonty of photos IndIcates that In Western Pnnce WIllIam Sound Fucus flounshed In the early
1990 s, m 1999 and from 2006 to 2008 but was greatly dImIllished dunng 1994-95 and agaIn m
2002-03 suggestIng that Fucus expenences a five to seven year cycle of abundance WIth the
advent of clImate change It may be valuable to maIntaIn annual photo documentatIOn of dommant
bIOta at these and other locatIOns m PWS
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ShoreZone s RegIOnal BIOareas m Alaska

Mary C Moms, ArchIpelago Manne Research, marym@arclnpelago ca
Mandy R Lmdeberg, AFSC, NOAA Flshenes, mandy lmdeberg@noaa gov
Susan M Saupe, Cook Inlet RegIOnal CItIzens AdVISOry CouncIl, saupe@clrcac org

ShoreZone IS a habItat mventory and mappmg system that IS currently bemg applIed m
Alaska and thousands of kIlometres of shorelme have been classIfied smce 2001 BIOphysIcal
attnbutes are systematIcally descnbed and mapped m alongshore shorelme umts, defined spatIally
at scales of hundreds of meters and smaller As dIfferent areas of coastlmes have been mapped,
regIOnal patterns m the dlstnbutIOn of key bIOlOgIcal and geomorplnc features have been
documented These regIons are IdentIfied m ShoreZone as bwareas Each small-scale umt IS
classIfied wlthm a bwarea

Attnbutes that dlstmgmsh between bwareas mclude the occurrence of mtertIdal mdlcator
speCIes, the speCIes of nearshore canopy kelps, wave exposure, and dommant coastal morphology
These same attnbutes are the features m ShoreZone that determme the clasSIficatIOn of coastal
habItats

QualItatIve descnptIOns based on observatIOns and summanes of data from the detaIled scale
of mappmg descnbe each bwarea For example, the Icy StraIt bwarea m Southeast Alaska IS
charactensed by abundant nearshore dragon kelp blOband, by absence of other canopy kelps, and by
WIde mtertIdal zones The outer coast of Southeast Alaska m the SItka bwarea IS defined by
dIverSIty of coastal geomorphology, exposed and lower wave energIes, lush bIObands at hIgher
exposures mcludmg extenSIve gIant kelp and bull kelp bIObands Twelve bwareas are descnbed so
far m Alaska, and more WIll be added as ShoreZone clasSIficatIOn IS contmued

Bwareas provIde a regIOnal context for mangers usmg the detaIled mventory of shorelmes
that IS proVIded m ShoreZone On-lIne ShoreZone aenal Imagery and claSSIficatIOn, along WIth
summary data reports, the mappmg protocol and lmks to program contacts are aVaIlable at
www alaskafishenes noaa gov/maps
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Databases that last decades, what do you really need?

Bomta Nelson, NOAA AFSC, bomta nelson@noaa gov

The Exxon Valdez 011 SpIll Trustee CouncIl Hydrocarbon Database (PWSOIL) IS the
archIval database for the sample collectIOn and chemIcal analysIs mformatIOn collected for
hydrocarbon analysIs from projects funded by the Trustee councIl from the begmmng of the spIll m
1989 to the present The database operates usmg a stnct cham of custody protocol from sample
collectIOn m the field and contmumg through analysIs m the chemIstry laboratory The database IS
the authontatlVe source of hydrocarbon analyses for 20,000 samples collected under at least 40
projects by over 100 dIfferent researchers from many state and federal agencIes These analyses can
be recovered along WIth all qualIty assurance data and determmatIOn of the amount of Exxon Valdez
011 found These data have used by Trustee agencIes m efforts to determme the extent of mJury and
rate of recovery followmg the spIll In addItIOn, there IS archIval mformatIOn for an addItIonal
35,000 samples many of whIch are stIll m storage The database has been m the custody of the
Auke Bay Laboratones srnce the begmmng of the spIll and mamtamed by a custodIan funded by the
Trustee CouncIl

ThIS project IS an example of a long-term data senes that has been mamtarned and updated
contmuously over the last 20 years by only three custodIans workmg WIth the same agency Dunng
thIS penod It has eXIsted rn vanous formats and undergone reVISIOns Its rntegnty has been tested by
numerous FOIA requests ThIs expenence has shown that metadata alone may not allow new users
to fully understand and therefore use the data as fully as deSIred In order for a long term data senes
to mamtam ItS maXImum usefulness, the metadata must be accompamed WIth stnctly defined
narratIves descnbmg collectIOn, qualIty assurance, mterpretatIOn and mamtenance processes Plans
to construct long term data sets must recognIze the mcreased cost and effort are reqUIred to make
these data sets useful as mvestIgators, users and agency pnontIes change
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The EvaluatIon and AnalysIs of Shorezone Mappmg III Alaska

Carl Schoch, CoastwIse ServIces, cschoch@alaska net
Susan M Saupe, Cook Inlet RegIonal CItIzen's AdVISOry CouncIl, saupe@cIrcac org

There IS a growmg need among resource managers to know the locatIons of dIfferent
shorelIne habItats and assocIated bIOta at fine spatIal scales and over large areas ThIS need stems
from the mcreasmg encroachment of humans along coastal areas and the dIrect and mdIrect effects
of our actIvItIes On-gomg mappmg efforts m Alaska such as Shorezone (see Harney, Harper and
Moms tills conference), to a large extent, fulfill these needs by provIdmg phYSIcal and bIOlogIcal
charactenzatIOns of the shorelIne that can be accessed through onlme GIS datasets and aenal
vIdeography However, systematIc field venficatIOn of these map products IS lackmg and there are
potentIally many sources of error mtroduced dunng the mappmg process that may compromIse
confidence m the data If used mappropnately The goal of thIS project was to IdentIfy the major
sources of error and develop quantItatIve methods for evaluatmg how well Shorezone maps
represent shorelme habItats and theIr assocIated bIOta We utIlIzed a senes of mdependent habItat
maps collected from ground surveys to compare agamst the maps made usmg Shorezone aenal
techmques We found that 1) the Shorezone maps lack a standardIzed illgh resolutIOn dIgItal
shorelme and many small scale features are mIssmg, 2) the repeatabIlIty of the Shorezone
methodology IS poor and may be susceptIble to false posItIve and false negatIve mdIcatIOns of
change at the scale of mdIVIdual shore segments, 3) there IS no mUllmum mappmg umt or rules to
gUIde the mapper on what to map leadmg to mconsIstent mappmg of small scale features, and 4) the
Shorezone bIObandmg IS broadly correct for honzontal and vertIcal dIfferentIatIon of bIOta at the
tIme of the aenal overflIght but the data are sIgIllficantly senSItIve to tune scales rangmg from heIght
oftIde to seasons to years We conclude that Shorezone arguably represents the most cost effectIve
method for mappmg large areas of shorelme habItat and bIOta at relatIvely fine spatIal scales but
users must be cOgIllzant of the lImItatIOns Imposed by the mappmg technIques
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IndIces from Contmuous Plankton Recorder data

Soma Batten, SAHFOS, soba@sahfos ac uk
DavId Mackas, Flshenes and Oceans Canada, mackasd@dfo-mpo gc ca

A large-scale plankton samplmg program m the Gulf of Alaska and southern Benng Sea was
ImtIated m 2000 and has sampled wIth Contmuous Plankton Recorders, seasonally, along two
transects smce then Plankton respond rapIdly to clnnate vanabIlIty because of theIr short lIfe cycles
and lImIted honzontal movement IndIces showmg planktomc responses to the recent fluctuatIOns m
clImate vanabIlIty across the regIOn are presented here Phytoplankton commumty composItIOn
(only larger, hard-shelled taxa are sampled by the CPR) m the southern Benng Sea corresponds to
sea Ice cover and sea surface temperature vanabIlIty, zooplankton bIOmass, seasonal tImmg and
changes m speCIes composItIOn m the Gulf of Alaska correspond to changes m the PacIfic Decadal
OscIllatIOn and SST Changes m these lower trophIc level parameters are lIkely to mfluence the
upper trophIc levels that ultImately depend on them

Plankton dIstrIbutIOns m Prmce WIlham Sound and the coastal Gulf of Alaska, 2007-2008

Robert W Campbell, Pnnce WIllIam Sound SCIence Center, rcampbell@pwssc org
Laurel McFadden, Pnnce WIllIam Sound SCIence Center, lmcfadden@pwssc org
Thomas C Klme, Pnnce WIllIam Sound SCIence Center, tklme@pwssc gen ak us

In order to assess plankton bIOmass m relatIOn to fish dlstnbutIOns, broadscaIe surveys were
conducted m 2007 and 2008 m Pnnce WIllIam Sound (PWS), four bays around the penphery of the
sound (Whale, Eaglek, ZaIkof and SImpson bays) and the adjacent shelf and slope Patterns m the
structure of the plankton commumty were analyzed by hIerarchIcal clustenng and mdlcator speCIes
analysIs (ISA) The resultmg clusters broke down faIrly well mto geographIc areas, WIth an oceanIC
cluster (open waters ofPWS and the shelf/slope) that could be subdIVIded mto a western and eastern
PWS cluster, and several clusters made up of statIOns from the bays In general, wlthm-bay statIOns
tended to cluster together, though there were occaSIOnally some overlaps Bays on the eastern SIde of
PWS tended to occur m clusters dlstmct from the western SIde

ISA (the product of the relatIve abundance of a gIVen speCIes m a gIven group and the
frequency) showed that the taxa charactenstIc of the dIfferent groups was generally not umque
Rather, the relatIve Importance of several common taxa (mcludmg copepods, larvaceans,
chaetognaths and larval euphausllds) dIffered among the dIfferent clusters AnalysIs of the
hydrography at the dIfferent statIOns suggests that the dIfferences between the groups are partIally
attnbutable to transport patterns (1 e transport of oceamc taxa mto the Sound) Local productIOn
was also potentIally Important, as eVIdenced by meroplanktomc taxa, such as barnacle larvae,
partIcularly m the bays
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Larval transport of Tanner (ChlOnoecetes balrdl) and Dungeness (Cancer magister) crab across
Kachemak Bay s mner/outer bay boundary

Megan Murphy, Umversity ofAlaska Fairbanks and Kachemak Bay Research Reserve,
m murphy@sfos uaf edu

Closures of the Tanner (Chzonoecetes bazrdz) and Dungeness (Cancer magzster) crab
fishenes withm Kachemak Bay reflect concerns regardmg the sustamabIhty of these commerCIally
Important brachyuran crab speCIes In order to create effectIve management strategies of these crabs,
It IS lffiperatIve to understand theIr entrre hfe hIstory m addItIon to theIr larval transport mto and out
of the bay PhySIcal forcmg, specIfically tIdes and wmd, has been shown to control dIstnbutIOn and
behavIOr of larval crabs withm estuanne enVIronments, however, no study has documented both
larval crab abundance and effects of transport withm Kachemak Bay Three hypotheses of thIS study
follow 1 General oceanographIc condItIOns m Kachemak Bay produce a net Inflow of Tanner and
Dungeness crab larvae on the southern shore and a net outflow along the northern shore 2 Extreme
tIdes Increase the abundance of crab larvae entenng and leavmg the mner bay 3 Out-transport of
later larval stages (megalopae) IS reduced Independent of tIdal flow

To address these hypotheses, frequent plankton samplmg and ConductIVIty Temperature
Depth [CTD] measurements were taken m relatIOn to dIfferent tIdal condItIOns throughout the larval
recrUItment penod (March-October) Based on our findIngs, we begin to determIne the
oceanographIc effects on larval brachyuran crab transport and dIstnbutIOn between Inner and outer
Kachemak Bay, Alaska

Student PresentatIOn
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The Influence of Natural GradIents on BenthIc Commumty Structure m Port Valdez, Alaska

HIlary K NIchols, UmversIty of Alaska FaIrbanks, hIlarykmchols@gmaI1 com
Amy L Blanchard, UmversIty ofAlaska FaIrbanks, arnyb@Ims uaf edu
Came L Pams, UmversIty ofAlaska FaIrbanks, belben@sfos uaf edu
Howard M Feder, UmversIty ofAlaska FaIrbanks, feder@Ims uaf edu

A long-term study exammmg the dIstnbutIOn of benthIc mvertebrates m Port Valdez,
Alaska, prOVIdes mSIghts mto the role of natural gradIents m structunng benthIc faunal
commumtIes Samplmg of benthIc mvertebrates m Port Valdez was ImtIated m 1971 and modIfied
m 1989 to address effects of treated ballast-water dIscharges on benthIc cornmumtIes at the manne
011 termmal The benthIc database from 1989 to 2007 was assessed to detenmne envIronmental
factors contnbutmg to benthIC commumty structure Strong natural gradIents m Port Valdez, a
glaCIal fjord m the northeastern comer of Pnnce WIlham Sound, mclude water depth and sedIment
flux and compOSItIon Water depth changes sharply along the margms of the fjord and had the
strongest aSSOCIatIOn WIth changes m faunal commumtIes SedIment flux decreases WIth dIstance
from the head of the fjord contnbutmg to an east/west separatIOn m the faunal assemblage Faunal
commumtIes of the deep basm and those under the dIrect mfluence of glaCIal sedIments were less
dIverse and fauna are less numerous Fauna assocIated WIth the deep basm mcluded the arctIc
mudstar CtenodIscuS cnspatus and the aplacophoran mollusk Chaetoderma robusta Fauna under
the mfluence of glaCIal sedIments and hIgh sedImentatIOn rates were dommated by deposIt-feedmg
organIsms, such as the reverse-conveyor belt polychaetes of the famIly Maldamdae and the
capItelhd worm Heteromastus fihformIs whIch transport buned organIC carbon to the sedIment
surface Fauna not dIrectly mfluenced by glaCIal sedIments were dIverse and mcluded other feedmg
modes The faunal cornmumty structure m the deep basm of Port Valdez IS comparable to glaCIal
fjords elsewhere m the northern HemIsphere The mfluence of water depth and sedIment
compOSItIOn on benthIC cornmumty structure was large, as compared to anthropogemc stressors
These results of thIs mvestIgatIOn help to understand the mfluence of dIfferent sources of vanabIhty
m glaCIal fjords and contnbute to understandmg the effects of stress on benthIc fauna m Alaska
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PWS Herrmg Data and InformatIOn Portal

Robert J Bochenek, AxIOm Consultlllg & DesIgn, rob@axIOmdms com
Steve D Moffitt, Alaska Department ofFIsh and Game, steve moffitt@alaska gov

The overall goal of thIs project IS to salvage, standardIze and document hlstonc datasets
whIch have a beanng on understandlllg the Pnnce WIllIam Sound ecosystem as It pertallls to the
hemng lIfecycle Many eXlstmg PWS hemng related research and morntonng data sets were
dIspersed and data were not easIly accessIble to researchers and managers AddItIonally, the spatIal
and temporal relatIOnshIps of were not readIly apparent because much data were not m a spatIally
enabled format Dunng 2007 and 2008 thIS project spatIally enabled a senes ofkey hemng data sets
(armual bIOmass estImates, spawn observatIOns, Age Sex Length WeIght, commercIal harvest,
acoustIC surveys and egg depOSItIon data) under the stewardshIp of the Alaska Department of FIsh
and Game (ADF&G) Cordova In addItIon, thIs project acqUIred, spatIally enabled and standardIzed
multIple relevant hemng data sets outSIde of the stewardshIp ADF&G Cordova These datasets
mclude Lmgenng all, ShoreZone HabItat, OIled Beach Surveys, Hemng DIsease datasets,
Zooplankton Abundance and acoustIcal surveys of hemng and hemng predator surveys Many
hemng related data sets that were not eaSIly acceSSIble to restoratIOn researchers and managers have
been made aVaIlable through the actIOns of thIs project The results of these efforts has prOVIded
easIer access, standardIzatIOn and VIsualIzatIOn of selected hemng data sets and other electrornc
resources

Pacdic herrmg m Lynn Canal endangered, threatened, or Just strugghng?

Mark G Carls, NOAA / NMFS / Auke Bay Laboratones, mark carls@noaa gov
Scott W Johnson, NOAA / NMFS / Auke Bay Laboratones, scott Johnson@noaa gov

ExammatIOn of the PaCIfic hemng (Clupea pallasll) populatIOn m LyrnI Canal (near Juneau,
Alaska) suggests that although It declIned m the 1970s and has not recovered, the populatIOn IS not
dIscrete and SIgnIficant as defined by the Endangered SpeCIes Act (ESA), hence It carmot be
protected by thIS law To be claSSIfied as a dIscrete populatIOn segment (DPS), a vertebrate
populatIOn must fulfill two cntena dIscreteness and sIgrnficance To be conSIdered dIstmct, a
populatIOn, or group of populatIOns, must first be dIscrete from other populatIOns and then
SIgnIficant to the entIre taxon (speCIes or subspeCIes) to whIch It belongs The bIOlOgIcal reVIew
team assembled to examme and dISCUSS the data concluded the smallest defenSIble DPS that
mcludes LyrnI CanalIS southeast Alaska (SEAK) Although the team recogrnzed the pOSSIbIlIty that
there may be subdIVISIOns wIthm SEAK, aVaIlable bIOlOgIcal data are eIther too lllcomplete or too
SImIlar to defirntIvely separate hemng populatIOns wIthm thIs regIon Furthermore, recent genetIc
results contmue to suggest PaCIfic hemng m the Gulf of Alaska regIon form a metapopulatIOn,
Implymg SIgnIficant gene flow between ImpaIred populatIOns such as LyrnI Canal and Pnnce
WIllIam Sound and healthy populatIOns such as at SItka, Alaska
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The BI-Stable State of Herrmg m Prmce WillIam and SItka Sounds

Vmce Patnck, Pnnce WIllIam Sound FIshenes Research ApplIcatIons and Plannmg,
vmce@umd edu

Evelyn D Brown, Flymg FISh Ltd , husumbandb@embarqmaII com
Frank J O'Bnen, System SCIence ApplIcatIOns, fjobnen@cox net
Heather Meuret-Woody, SItka Tnbe ofAlaska, hwoody@sItkatnbe org

As part of our development of a model of the populatIOn dynamICS of hemng m Pnnce
WIllIam Sound, we have exammed Alaska FISh and Game s Age Structure AnalysIs (ASA) Models
for Pnnce WIllIam and SItka Sounds The tIme senes on the populatIOn of adult hemng and
recruItment are remarkably sImIlar and dIsplay dIstmct patterns that proVIde clues to the dynamICS
of hemng m the two regIOns These patterns mclude the eXIstence of bI-stable states for the adult
populatIOns m wmch the SIze of the populatIOns are clustered m tIme m eIther a hIgh denSIty state or
a low denSIty state In PWS the hIgh denSIty state of the 80s moved to the low denSIty state m the
early 90s and has remamed there In SS the low denSIty state of the 60s and early 70s moved to the
hIgh denSIty state at the end of the 70s and has remamed there The hIgh denSIty states m both
regIOns were tnggered by extraordmanly successful recruItments m the mId-70s that most lIkely
resulted from umque oceanographIc condItIOns

The pattern also mcludes a hI-modal dIstnbutIOn m annual recruItment that occurred m both
Sounds between 1976 and 1992 wherem hIgh rates of recruItment occur every 4 years After 1992
the bI-modal dIstnbutIOn eIther dIsappeared or was greatly dampened The data suggests that the 4
year cycle was not mamtamed by an external envIronmental cycle, but rather It was mamtamed by
the mternal bIOlOgIcal dynamICS of the populatIOn The same can be SaId for the penod ofrelatIvely
stable annual recruItment smce 1992 We belIeve that patterns observed m the ASA tIme senes are
best explamed denSIty-dependent nonlmeantIes m dynamICS at stages m the hemng s lIfe cycle
These nonlmeantIes may occur because of predator-prey mteractIOn, dIsease-host mteractIOn, food
lImItatIOn, or the spatIal structure of the populatIOn
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Lynn Canal Herrmg m Southeast Alaska A Member of One BIg Happy MetapopulatIon?

I

Sharon WIldes, APSC, sharon wlldes@noaa gov
Johanna J VollenwelderJohanna J VollenweIder, APSC, Johanna Vollenwelder@noaa gov
Jeff Guyon, AFSC,Jeffguyon@noaagov

Hemng IS one of the most energy-nch fish m the Alaskan ecosystem, and when populatIOns
struggle over time, such as the Lynn Canal populatIOn, there IS management concern Pnor to 1983,
Lynn Canal hemng supported a productive sac roe fishery, a baIt fishery, and a wmter food and baIt
fishery All commercIal fishenes were closed m 1983 and remam so today The purpose of thIs
study was to examme the genetic structure of Lynn Canal hemng and determme If It was dIscrete
from other collectIOns m southeast Alaska We used mlcrosatelhte DNA to examme both spawmng
and non-spawmng aggregates (collected m two consecutive years) m Lynn Canal, and compared
them to two Southeast Alaska populatIOns Pnnce of Wales Island (southernnwst waters) and SItka
Sound on Baranof Island (outer-coast) In addItIOn we exammed two collectIOns from Pnnce
WIlham Sound (approx 850 km NW) as a means to compare extent of dIvergence over large tracts
of unsUItable spawmng habItat Because the geographIc locatIOn of Lynn Canal IS somewhat
Isolated and schools are known to over-wmter m the area, we hypotheSIzed that Lynn Canal hemng
expenence reduced gene flow The results of our study showed allele frequencIes from 16 lOCI were
hIghly slffiI1ar across all collectIOns, mcludmg the dIstant Pnnce WIlham Sound ThIS mvestIgatIOn
concurs WIth prevIOUS studIes that there IS a large amount ofmovement among hemng m the Gulf of
Alaska We conclude that Lynn Canal hemng are part of a meta-populatIOn that IS posSIbly Gulf
WIde or larger

(
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Seasonal abundance and energy avaIlabIhty of forage specIes to
manne predators m southeast Alaska

DaVId Csepp, NOAA FIshenes, AK FIshenes SCIence Center, dave csepp@noaa gov
Johanna J VollenweIder, NOAA FIshenes, AK FIshenes SCIence Center,

Johanna VollenweIder@noaa gov
MIke SIgler, NOAA FIshenes, AK FIshenes SCIence Center, MIke SIgler@noaa gov

Seasonally predIctable prey aggregatIOns are Important energy sources for manne predators,
however lIttle work has quantIfied prey vanabIlIty In relatIOn to predator response We quantIfied
seasonal and Interannual vanabIlIty In energy aVaIlable to Steller sea lIons (Eumetopzas ]ubatus) In
southeastern Alaska The study was conducted In Stephens Passage, where 5-14% of the total sea
hons In southeastern Alaska resIde dependmg on season Our ObjectIves were to 1) measure
seasonal and annual vanabIlIty In abundance of fish speCIes, 2) measure seasonal and aImual
vanabIlIty In energy content of abundant speCIes, and 3) relate energy aVaIlabIlIty of prey speCIes to
prey habIts of Steller sea lIons
1 The dommant speCIes were walleye pollock, PaCIfic hake, PaCIfic hemng, PaCIfic halIbut,
PaCIfic cod, sablefish, and sandpaper skate Seasonal and InteraImual dIfferences m speCIes
abundance were detected for walleye pollock and the most abundant demersal speCIes
2 Eulachon, PaCIfic hernng, myctophId sp and sablefish were hIghest In energy and lIpId
contents, whIle walleye pollock, PaCIfic hake, PaCIfic cod, PaCIfic halIbut and sandpaper skates were
the lowest SIgnIficant seasonal vanatIOns In energy and hpId content were detected In prey speCIes,
partIcularly the epIpelagIc speCIes Demersal speCIes had conSIstent body compOSItIOn throughout
the year Of the speCIes that vaned seasonally, we saw a generally coherent pattern of mcreasmg
energy and lIpId stores followmg the spnng plankton bloom WIth subsequent losses dunng wmter
fastmg and gonadal recrudescence
3 Sea lIon dIet studIes from adjacent haulouts show a correspondence of dIet WIth vanatIOn m
abundance of several pelagIC speCIes Pollock, the most abundant speCIes year-round, were
consumed most frequently m all seasons Dunng peak abundances of hemng m WInter and spnng,
consumptIOn mcreased Though hake were usually more abundant than hemng, they were
presumably out of range and rarely consumed Sablefish were the only demersal speCIes consumed
m proportIOn to theIr abundance, peakmg m the fall FIfty-three other prey speCIes were detected m
sea lIon dIets, the maJonty of whIch were encountered m thIS study m reduced abundance

In summary, Steller sea hons m Southeast Alaska have a dIverse foragIng strategy
correspondmg to the aVaIlabIlIty of forage speCIes that IS lIkely key to theIr IncreasIng populatIOn
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EnergetIcs of overwmtermg eulachon (Thalelchthys pacljicus) reveals SIZe dependence on
foragmg success

John P Hudson, Auke Bay Laboratones, AFSC, NOAA Flshenes, Ted Stevens Manne Research
InstItute, John hudson@noaa gov

Johanna J VollenweIder, Auke Bay Laboratones, AFSC, NOAA Flshenes, Ted Stevens Manne
Research InstItute, Johanna VollenweIder@noaa gov

Ron A Hemtz, Auke Bay Laboratones, AFSC, NOAA Fishenes, Ted Stevens Manne Research
InstItute, ron hemtz@noaa gov

Fletcher Sewall, Auke Bay Laboratones, AFSC, NOAA Flshenes, Ted Stevens Manne Research
I

InstItute, fletcher sewall@noaa gov
Robert Bradshaw, Auke Bay Laboratones, AFSC, NOAA Flshenes, Ted Stevens Manne Research

InstItute, robert bradshaw@noaa gov

DespIte the Important role of forage fish m manne food webs, the factors that mfluence theIr
populatIOns m Alaska are poorly understood Size-selectIve wmter mortalIty from starvatIOn lIkely
plays an Important role m the recruItment of north temperate forage fishes In wmter 2007 we
studied the energetIcs of Juvemle eulachon (age-O and age-I) m Fntz Cove and Bemers Bay near
Juneau, Alaska Prey abundance was more than 30% greater m Fntz Cove than m Bemers Bay Fntz
Cove eulachon mamtamed energy levels throughout wmter mdlcatmg that prey consumptIOn offset
metabolIc demands In contrast, the energy content of eulachon m Bemers Bay decreased dunng
wmter, pnmanly from consumptIOn of stored lIpId Wmter energy losses were mdependent of SIze
m age-O eulachon wInch expenenced a 27% decrease m energy content (84% of thIS energy was
denved from lIpId reserves and the remamder from protem) Wmter energy loss m age-l eulachon
was SIze-dependent In the smallest fish, energy content decreased by 27% (76% from lIpId)
whereas energy content decreased by only 4% (91% from lIpId) m the largest age-l fish We
attrIbute tIns SIze-dependence m wmter energy conservatIOn to enhanced foraging success m larger
age-l fish PrevIOusly, hIgher wmter survIVal of larger Juvemle fish has been attrIbuted to lower
weight-specIfic metabolIc rates and greater allocatIOn of surplus energy to storage These results
suggest that SIze-dependent foraging success may also mfluence wmter energy dynamICS, and
ultImately the survIval and recruitment ofJuvemle forage fishes m north-temperate manne systems
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DIetary overlap and competItIve mteractIons among Juvemle gadlds m coastal Alaska

Bnan A Knoth, Alaska FIshenes SCIence Center, NatIOnal Manne FIshenes ServIce,
bnan knoth@noaa gov

BenJamm J Laurel, Alaska FIshenes SCIence Center, NatIOnal Manne FIshenes ServIce,
Ben Laurel@noaa gov

In Alaska, PacIfic cod, Gadus macrocephalus, occur sympatncally m shallow-water coastal
nursery areas wIth other specIes such as saffron cod, Elegznus gracdls It IS hypothesIzed that there
IS food competItIOn between these congeners and that the prolonged resIdency of multIple age
classes m these nursery areas may promote mter-cohort canmbalIsm A thorough understandmg of
theIr dIets IS needed to predIct the Impacts these processes have on theIr growth and survIVal We
exammed the dIet composItIon of sympatnc age 1+ PacIfic and saffron cod, across multIple years
and habItats (1 e , eelgrass, Lamznana, and bare sand) wIthm nursery sItes, to quantIfy the degree of
dIetary overlap and the extent of canmbalIsm on younger conspecIfics Juvemle cod were collected
by hook and lme and beach semmg at two nursery sItes around KodIak Island, AK dunng the
summer m 2007 and 2008 To date, a total of 354 Juvemle cod (n=260 saffron cod, 17 1-390 cm
TL, n=94 PaCIfic cod, 174-360 em TL) have been collected A prelllnmary analysIs of the stomach
contents revealed the two gadIds fed pnmanly on benthIC mvertebrates and had a hIgh degree of
dIetary overlap Common prey Items mcluded amIelIds (polychaeta spp ) and gammand amphIpods
and to a lesser extent crangomd shnmps, hermIt crabs (Pagundae spp ), and fish (PacIfic sand lance,
Ammodytes hexapterus, Stlchaeldae spp, and Cottldae spp) PaCIfic cod had a hIgher rate of
piSCIVOry than saffron cod (paCIfic cod 16%, saffron cod 3%) although the speCIes composItIOn and
SIze class of fish prey were sImIlar Although there was no eVIdence of canmbalIsm for eIther
speCIes m 2007, the denSIty of age-O cod m the nursery areas, based on demersal beach seme
surveys, was relatIvely lower than m contIguous years It IS possIble, therefore, that canmbalIsm IS a
denSIty dependent functIOn and IS an Important process when denSItIes are hIgh Inter-amIual
vanabIlIty m the cod dIets IS expected and WIll be assessed to examme the degree of food
competItIOn and the extent of canmbalIsm m years ofvarymg age 0 cod denSItIes
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Changes m body composItion and fatty aCId profile durmg qmllback rockfish (Sebastes
mallger) embryogenesIs

Fletcher Sewall, NOAA-NMFS, Auke Bay Laboratones at Lena Pomt, fletcher sewall@noaa gov
Cara Rodgveller, NOAA-NMFS, Auke Bay Laboratones at Lena Pomt, cara rodgveller@noaa gov

SurvIval dunng the larval phase can be vItal III detennmmg the eventual strength of year
classes that recruIt to fished stocks, larval survIval, m tum, IS often dependent on larvae havmg
energy stores sufficIent to ensure survIval to first feedIng DIfferences m the amounts and use of
endogenous protem and lIpId sources dunng embryOnIC development may mfluence the survIval
rates of early planktornc rockfish larvae LIttle IS known regardmg bIOchemIcal and energetIc
changes dunng the early development of Qmllback rockfish (Sebastes malzger), a commercIally
Important speCIes that has mternal development of embryos and gIves bIrth to free-swlmmmg
larvae We InvestIgated developmental changes In the body composItIons and fatty aCId (FA)
profiles of embryos and pre-partuntIOn larvae of the qmllback rockfish for an assessment of theIr
potentIal use as mdlcators of larval condItIOn and for companson wIth other specIes WhIle both
lIpId and protem mass were consumed by qmllback rockfish embryos dunng development, lIpId was
used more rapIdly and contnbuted a larger portIon (60%) of total energy expended, mdlcatmg a
protem-spanng effect ThIS IS consIstent WIth other studIes of rockfish, and affinns the Importance
of measunng lIpId levels when assessmg larval condItIOn 011 globule volume was strongly
correlated WIth lIpId levels, affinnmg ItS utIlIty as an mdlcator of condItIOn FA profiles of embryos
dIffered dlstmctly from those of hatched larvae, mdlcatmg FAs are depleted at dIfferent rates dunng
development The conservatIon of 20 4n-6, the most abundant n-6 polyunsaturated FA, mdIcates
that thIS essentIal FA may well reflect the qualIty of maternal nutnent provlsIOrnng Embryos and
larvae of qmllback rockfish, lIke other manne fishes, are lIkely mcapable of syntheslzmg thIs
metabolIcally Important FA, eIther entIrely or at a rate whIch WIll meet theIr needs for growth and
survIval
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DIfferences between observed growth and a phySIOlogIcal growth mdex (RNA/DNA ratIO) m
larval PaCIfic cod (Gadus macrocephalus) at dIfferent temperatures
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The ratIO of RNA/DNA (RID) has applIcatIOns as a growth mdex m larval fish, and IS very
senSItIve to recent changes m nutntIOnal condItIOn and protem synthesIs A fluorometnc protocol
(Caldarone et al 2001) was used to obtam nucleIC aCId levels allowmg analyses of whole-body
mdIvIdual larvae Short-term growth patterns were compared between two groups of larval PaCIfic
cod (Gadus macrocephalus) mamtamed at dIfferent temperatures (5°C and 8°C) from hatch The
aIm of thIs study was to understand aspects of the relatIOnshIp between early growth and
temperature m these fish FISh were sampled ImmedIately after hatch, as well as 23 and 36 days
post hatch (dph) Not surpnsmgly, at both 23 and 36 dph, fish at 5°C had sIgmficantly lower growth
rates and lengths relatIve to fish at 8°C However, an expected SImIlar trend was not m fact
observed for RID ratIOS between groups At 36 dph fish at 5°C exhIbIted SIgnIficantly hIgher RID
ratIOS relatIve to fish at 8°C Hence, the expected elevated RNA/DNA ratIOS were not seen WIth
hIgher growth The results suggest a compensatory mechamsm to mamtam protem synthesIs, WIth
hIgher RNA concentratIOns and consequently hIgher RID levels, due to pOSSIbly reduced RNA
effiCIency at colder temperatures An extended samplmg penod WIll be useful m elucIdatmg long­
term phySIOlOgIcal effects, If any, on growth ofP cod exposed to cold temperatures
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Is ReproductIve Investment of Adult PacIfic Herrmg (Clupea pallasl) ContrIbutIng to TheIr
Declme?

Johanna J VollenweIder, NOAA FIshenes, AFSC, Johanna VollenweIder@noaa gov
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We exammed overwmter energy expendIture of adult PacIfic hemng (Clupea pallasl, age
3+) usmg three Gulf of Alaska stocks (two decl1ll1llg populatIOns - Pnnce WIlham Sound (PWS) and
Lynn Canal (LC), and a robust populatIOn - SItka Sound (SS)) WhIle causes underlymg the
dechnes remam elusIve, It IS hkely theIr combmed effects are reflected m energy dynamIcs We
exammed the overwmter energy expendItures of adult hemng and how that pertams to theIr
subsequent reproductIve mvestment

Adult hemng (mean fork length = 224mm) m PWS mcurred the greatest overwmter energy
losses, whIch were nearly tWIce (-4 1 kJ/d) as rapId as fish m Southeast Alaska (-2 3 and -1 8 kJ/d m
LC and SS, respectIvely) Though PWS adults began wmter wIth greater energy stores than fish m
Southeast stocks, theIr hIgh rates of energy expendIture caused adults from all stocks to be m
relatIvely SImIlar condItIon at the end of wmter Adults m PWS and LC were more successful
foragers than m SS, WIth 67% of PWS adults contammg stomach contents, 62% m LC and 27% m
SS IdentIfiable prey consumed by hemng were pnmanly euphausllds, copepods and pteropods

GonadosomatIc IndIces (GSI) of adult hemng ImmedIately pnor to spawmng were
sIgmficantly hIgher m the robust stock ill SS (23 8) than the depressed stocks (17 0 and 156m PWS
and LC, respectIvely) The relatIve compOSItIon of roe dId not dIffer between stocks, however On a
relatIve mass basIS, the energy denSIty of roe from spawmng females dId not dIffer between stocks
(208 + 0 1 kJ g dry mass), nor dId the hpId (140 + 02%) or protem (779 + 02%) content Thus,
female spawmng hemng III SS had larger roe sacs confemng greater total energy content

In summary, adult hemng m PWS (and to a lesser degree LC) illcurred hIgh overwmter
energy expendItures at the expense of theIr gonad condItIOn In contrast, fish m SS had the lowest
rate of energy loss over wmter, resultmg m the largest roe WIth the most energy content pnor to
spawmng Causes for the dIfferentIal energy loss rates are unknown (dIsease, predatIOn,and ?), but
are hkely factors m the populatIOn declmes
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Marme bud abundance or Prmce WIlham Sound, trends followmg the Exxon Valdez OIl SpIll,
1989-2007
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We conducted small boat surveys to estImate manne bIrd populatIOns m Pnnce WIlham
Sound, Alaska dunng March (wmter) and July (summer) 2007, usmg methods developed m 1989-91
(KlosIewskI and Lamg 1994) We exammed trends of manne bIrds m the OIled and un01led areas of
PWS between 1989 and 2007 We consIdered an mcreasmg populatIOn trend eVIdence that recovery
was occumng, and no trend or a decreasmg trend eVIdence that populatIOns were not recovenng We
also compared trends between the oIled and un01led regIons, we consIdered a sIgmficantly greater
slope m oIled area trends eVIdence that a populatIOn was recovenng, whIle a SIgnIficantly greater
slope m un01led area trends mdIcated contmumg 011 spIll effects for that taxon Our data mdIcated
that most taxa for whIch mJury was prevIOusly demonstrated were not recovenng Dunng wmter
surveys, three taxa (lopns, Common Loons, and scoters) had mcreasmg populatIOn trends, whIle
fourteen taxa (Bald Eagles, Black-legged KIttIwakes, Buffleheads, Common Murres, cormorants,
goldeneyes, grebes, Glaucous-wmged Gulls, Harlequm Ducks, mergansers, Mew Gulls, Marbled
Murrelets, Northwestern Crows, and PIgeon Gmllemots) dId not exhIbIt any trend toward recovery
Dunng summer surveys, three taxa (cormorants, Glaucous-wmged Gulls, and Northwestern Crows)
showed trends consIstent WIth a recovenng populatIOn, and fifteen taxa (Bald Eagles, Black-legged
KIttIwakes, Black Oystercatchers, goldeneyes, Harlequm Ducks, loons, Common Loons, KItthtz's
Murrelets, mergansers, Mew Gulls, Marbled Murrelets, Common Murres, PIgeon Gmllemots,
scoters, and terns) showed no trend toward recovery
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Black oystercatcher breedmg terrItOrIes bIOtIC and abIotIc habItat characterIstIcs
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Black oystercatchers (Haematopus bachmanz) are large shorebuds that typIcally nest
ImmedIately above the mtertIdal zone m a composIte breedmg and foragIng temtory Over 60% of
these buds breed m Alaska, where they are consIdered a Management IndIcator SpecIes m the
Chugach NatIOnal Forest, a specIes of hIgh concern, and a SpecIes at RIsk PredIctIve models of
preferred breedmg habItat are cntIcal to allow for more targeted survey efforts and to mItIgate
dIsturbance to these bIrds In south-central Alaska all known breedmg SItes (n=148) m western
Pnnce WIlham Sound and KenaI Fjords NatIOnal Park were paIred by substrate and exposure WIth
random SItes (n=148) and analyzed for remotely-sensed data parameters In both locatIOns models
mcluded chlorophyll a concentratIOns, sea-surface temperature, aspect, slope, dIstance to freshwater,
IsolatIOn and modIfied effectIve fetch In KenaI Fjords NatIOnal Park dIstance to blue mussel bands,
eelgrass and kelp bed locatIOns were also aVaIlable and mcluded m candIdate models A subset of
breedmg (n = 33) and paued random SItes (n = 31) were chosen to sample for mtertIdal commuruty
composItIOn and local-scale habItat charactenstIcs (aspect, slope, dIstances to a freshwater source
and to woody vegetatIOn, mtertIdal WIdth and rugOSIty (surface compleXIty)) A pnon models were
evaluated and ranked by Akalke s An InformatIOn Cntenon (AICc) corrected for small sample SIze,
and the area under the curve (AUC) from receIver operatmg charactenstIc (ROC) curves was
calculated to IdentIfy the performance of each model Top-performmg models were evaluated for
addItIOnal SItes m KenaI Fjords NatIOnal Park (n=14) as well as for SItes outsIde of the study regIon,
m south-east Alaska (n=20) AnalysIs of sImIlanty (ANOSIM) tests were performed on the mtertIdal
commuruty composItIon at field SItes, however no SIgnIficant dIfferences were found between
breedmg SItes and random avaIlable SItes All top-performmg models contamed a measure of the
IsolatIOn of the SIte from the mamland, mdIcatmg that pressure from predatIOn IS a factor m selectIOn
ofbreedmg temtones
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Is the Recovery of the PIgeon Gmllemot PopulatIon m Prmce WIlham Sound, Alaska LImIted
by Top-down or Bottom-up Factors?
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The PIgeon Gmllemot (Cepphus columba) populatIOn m Pnnce WIllIam Sound, Alaska has
declIned by more than 85% from ca 15,500 mdIvIduals m the 1970 s to ca 2,100 today The Exxon
Valdez 011 spIll (EVOS) m 1989 dIrectly kIlled 2-3,000 gmllemots, and sublethal effects from EVOS
may have lImIted recovery for up to 15 years post-spIll But populatIOn recovery IS now apparently
lImIted by eIther mdIrect, long-term EVOS effects or factors umelated to the spIll In 2008, we
mvestIgated potentIal factors currently lImItmg recovery at the Naked Island ArchIpelago, whIch
formerly supported one-thIrd of the Sound-WIde populatIOn of gmllemots, and compared nestmg
success at the Naked Island ArchIpelago, whIch now has mmk (Mustela vlson), WIth that at Fool
Island, a small, mmk-free Island 25-km away The nestmg densIty of gmllemots on the Naked Island
ArchIpelago IS extremely low compared to nestmg densItIes on Fool Island and other mmk-free
Islands m central Pnnce WIllIam Sound Nest predatIOn rate dunng cmck-reanng was hIgher at the
Naked Island ArchIpelago than at Fool Island The proportIOn of hIgh-qualIty forage fishes m ChICk
dIets at the Naked Island Arcmpelago has not changed appreCIably smce the 1990's, although IS less
than at Fool Island We conclude that the low numbers of gmllemots nestmg on the Naked Island
ArchIpelago may be pnmanly lImIted by mmk RestoratIon of gmllemots m Pnnce WIllIam Sound
to pre-spIll levels may reqmre mmk control or eradIcatIOn on the Naked Island ArchIpelago
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LIttle IS known about wmter foragIng dynamICS of seabIrds m Alaska We conducted seabIrd
surveys m Pnnce WIlham Sound m conjUnctIOn WIth hydroacoustIc fish surveys m hIstonc Juvemle
and adult PacIfic hernng (Clupea pallasl) wmtenng areas dunng the 2007/2008 wmter DIstnbutIOn
patterns by the most numerous seabIrd specIes appeared to reflect preferences for dIfferent hernng
age and SIze classes Marbled Murrelets (Brachyramphus marmoratus) were strongly assocIated
wIth Juvemle hemng (age 0 - 2) Common Murres (Una aalge) were most often encountered m
deeper waters WIth aggregatIOns of adult hernng (age-3 or older) Glaucous-wmged Gulls (Larus
glaucescens) were opportumstIc and fed m areas wIth large fish concentratIOns, regardless ofhemng
age or SIze class Black-legged KIttIwakes (Rlssa tndactyla) were found WIth all age classes of
hemng, but dId not show a sIgnIficant assocIatIOn, posSIbly because of the mfluence of depth to the
fish schools Both Common Murre and Marbled Murrelet showed marked seasonal dIstnbutIOn
patterns m response to shIfts m hemng avaIlabIhty By March, murres moved from deeper waters
outsIde of the bays to mSIde bays, as pre-spawmng adult hemng entered bays In early wmter,
murrelet densItIes were hIgh m bays WIth Juvemle hernng schools, but dropped by March as Juvemle
hemng decreased m these same bays SeabIrd densItIes were best explamed by a model contammg
locatIOn (bay) and fish densIty at a speCIfic depth
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The apparent faIlure of the small, endangered populatIOn of beluga whales (Delphznapterus
leucas) m Cook Inlet to recover from a dramatIc populatIOn declme m the 1990s, despIte the
cessatIon of the known cause of the declme, raIses the questIOn of whether there may be mtrmsIc
factors assocIated WIth thIS faIlure to thnve We recently mItIated a study to mvestIgate changes m
the genetIc components of mdIVIdual fitness and populatIOn VIabIlIty of the Cook Inlet whales over
tIme One Important questIOn IS whether the recent declme resulted m the loss of bIOlOgIcally
relevant genetIc vanabIlIty Our mItIal research has focused on charactenzmg genetIc dIverSIty
wIthm the major hIstocompatIbIlIty complex (MHC), a SUIte of genes mvolved m the Immune
response where dIverSIty at the populatIOn level has been lInked to populatIOn VIabIlIty m a number
of speCIes We report on our prelImmary findmgs here The peptIde bmdmg regIons of the DQ2 and
DRB genes from a number of beluga whales from Cook Inlet and two other populatIons were
successfully amplIfied and sequenced AmplIcons were cloned mto a plasmId vector and screened
for allelIc dIverSIty usmg InVItrogen s TOPO®-TA clomng kIt LIgatIOn, transfonnatIOn and colony
screemng were perfonned multIple tImes and both strands were sequenced usmg M13 pnmers
AllelIc charactenzatIOn IS ongomg but ImtIal results are YIeldmg multIple alleles Future work WIll
mvolve mass screemng of samples from Cook Inlet and two other populatIOns a small, stable, sub­
arctIc populatIOn and large, arctIC populatIOn HIstonc and pre-hIstonc samples WIll also been
screened usmg anCIent DNA methods, and mdIvIdual MHC profiles WIll be compared to
mdependent estImates of reproductIve success and survIvorshIp
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Molt Surveys May UnderstImate Importance of GlacIal HabItat for Puppmg Harbor Seals
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Some tIdewater glacIers provIde Important habItat for puppmg harbor seals (Phoca vztulzna),
seasonally supportmg dIsproportIOnate numbers of mothers and pups relatIve to total seals m the
area, suggestIng that females travel from elsewhere to pup on Icebergs Harbor seals mate shortly
after pups are weaned, thus matmg lIkely occurs where pups are raIsed WIth the seasonal mflux of
dIsproportIOnate numbers of partunent harbor seals, bIrthmg SItes m glaCIal fjords may effectIvely
serve as source locatIOns for recruItment of mdIvIduals mto populatIOns over a larger area LIttle IS
known about where seals that use glaCIal habItat dunng puppmg and matmg season spend the
remamder of the year Ours was the first study to capture harbor seals m a glaCIal fjord dunng
puppmg season We conducted captures m June/July 2008 m EndIcott Ann, southeast Alaska We
eqUIpped 15 adults and subadults (13 females, 2 males), and 15 pups WIth SPOT tags and momtored
theIr movements through molt season (July-Aug) All seals tagged m glaCIal habItat dIspersed
wIthm days to a few weeks and spent the maJonty of theIr tIme m terrestnal habItat Many remamed
m terrestnal habItat whIle some moved between glaCIal and terrestrIal SItes From taggmg through
August, an average of 21 % of locatIOns for nonpups and 15% of locatIOns for pups occurred m
glaCIal habItat Pups, whtch do not molt untIl the followmg year, traveled over large areas WIthout
10calIzmg movements at a partIcular SIte The average maXImum, dIrect sWImmmg-dIstance that
pups moved from theIr capture SIte was 114km, WIth a maxImum dIstance of 167km for one pup
Nonpups localIzed movements dunng molt The average dIstance traveled between the glaCIal
capture SIte and theIr molt SIte for nonpups was 149km One subadult female, m estrus when she
was captured, moved 331km between her probable matmg SIte and her molt SIte Surveys to estImate
harbor seal abundance are conducted dunng molt season (mId-August) Our prelImmary data
mdIcate that most glaCIal seals present dunng puppmg season dIsperse to terrestnal habItat before
molt surveys are conducted, thus current abundance data may underestImate the Importance of
glaCIal habItat to puppmg and breedmg harbor seals
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Mercury Levels m Steller Sea LIOn Pups m Alaska
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Exposure to mercury of Steller sea hons (SSL) was assessed by measurmg total mercury
(THg) In haIr and THg and methyl mercury (MeHg) In hver LIvers were obtaIned from necropsIes
of SSL pups found dead on rookenes

THg In haIr vaned sIgnIficantly by regIon and age Young pups had the hIghest and most
vanable levels WIth lowest mean values occumng In haIr from pups In the southeastern (SEA)
populatIOn (mean ± S D, 40 ± 1 6 !lg!g) THg In haIr from month old pups from Amak and
Sugarloaf Islands averaged 77 ± 2 7 !lg!g and 82 ± 3 8 !lg!g, respectIvely Half from 3 month old
pups from Pnnce WIlham Sound (PWS) had the hIghest and most vanable THg (9 1 ± 6 3 !lg!g) 25­
40% of young pups from the western populatIOns had THg hIgher than 10 !lg!g, a level whIch the
EPA suggests may IndIcate exposure suffiCIent to produce tOXIC effects

Older pups, young of the year (Yoy) and yearlIngs had sIgnIficantly lower THg III haIr but
regIonal dIfferences were stIll apparent In YoY In thIs case, haIr from pups from SEA and PWS had
the lowest THg (1 6 ± 0 6 !lg!g and 1 1 ± 0 3 !lg!g, respectIvely) whIle values from pups captured
around KodIak and In the AleutIans were slIghtly hIgher (27 ± 09 /lg!g and 23 ± 1 0 !lg!g,
respectIvely) ThIS represents lactatIOnally denved haIr

There was no apparent dIfference III THg between the hvers of month old Steller sea hon
pups from SEA (0 80 ± 0 49 /lg!g) and PWS (084 ± 029 !lg!g) THg and MeHg were WIthIn ranges
reported for other manne mammal pups ConSIstent WIth prevIOUS manne mammal studIes, the
proportIOn ofTHg that was III the MeHg form was relatIvely hIgh (53 ± 6 %) A SIngle fetal sample
had a very hIgh proportIOn of MeHg (75%), although both THg (041 !lg!g) and MeHg (031 !lg!g)
were relatIvely low

HaIr IS hkely an effiCIent post-partunent excretory mechamsm for newborn pups exposed to
Hg In utero ThIS matnx offers Important InSIghtS for exposure of the fetus, a well recognIzed lIfe
stage of concern for Hg tOXICOSIS
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Observations of the frequency and seventy of encounters between humpback whales and
crUIse ShIpS m northern Southeast, Alaska
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InteractIOns between large shtps and large whales are a concern to resource managers
because shtps produce underwater sound whIch can mask commumcatIOn and dISrupt foragtng and
other vItal actIVItIes Shtps can also stnke and kill whales, whtch for some populatIOns can serve as a
sIgmficant source of mortalIty Southeast Alaska IS a popular destmatIOn for cruIse shIp tounsm and
an Important foragtng area dunng the summer months for humpback whales (Megaptera
novaeanglzae) To determme the frequency, seventy, and relatIve spatIal pattern of mteractIons
between cruIse shtps and humpback whales, we deSIgned and Implemented a study usmg crUIse
shtps as observatIOnal platforms We conducted 197 hours of observatIOns dunng 20 crUIses
between June and September, 2008 m GlaCIer Bay NatIOnal Park and adjacent waterways mc1udmg
Icy Stratt, GlaCIer Bay, Chatham Stratt, North Passage, Inian Pass and Cross Sound Although more
than 600 encounters (separatIon dIstance <5km) between shtps and whales were recorded across the
study area, 100% of the severe encounters «100m from bulbous bow) occurred near the entrance of
GlaCIer Bay In 2009 we WIll expand the number of cruIses to help IdentIfy what factors, such as
shtp speed and spatIal vanabIlIty, may contnbute to the frequency and seventy of encounters WIth
shtps UltImately we hope to evaluate the efficacy of management measures deSIgned to decrease
severe mteractIOns between cruIse ShIpS and humpback whales m the vicimty of GlaCIer Bay
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Asymmetncal male-medIated gene flow between harbor seal (Phoca vltu/ma) populatIOns ill
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Harbor seals (Phoca vztulma rzchardsz) m Alaska are currently treated as three dIstmct
management stocks PrevIOus genetIc analyses usmg mItochondnal DNA (mtDNA) suggested that
these stocks are dIfferentIated genetIcally We studIed populatIOns m GlaCIer Bay (GB, Southeast
Alaska Stock), where harbor seals are declmmg, and Pnnce WIllIam Sound (PWS, Gulf of Alaska
Stock), where the populatIon has recently stabIlIzed Usmg 6 hypervanable mIcrosatellIte pnmers,
we detenmned that these populatIOns are a smgle panmIctIc urnt WIth estImated lTIlgratIOn rates of
22 (PWS to GB) and 63 (GB to PWS) ammals per generatIOn The asymmetncal gene flow between
GB and PWS IS lIkely dnven m part by a recent mcrease m competItors and predators of seals m
GB In contrast WIth males, emIgratIon of females from PWS to GB (8 3 seals/generatIOn) IS hIgher
than elTIlgratIOn of females from GB to PWS (3 3 seals/generatIOn), lIkely because females use
glaCIal Ice as puppmg habItat DespIte the hIgh gene flow, the number of mIgrants per year (0 02%
of the Gulf of Alaska populatIOn) IS lIkely too low to mfluence the demographIcs of harbor seals m
PWS, and the two populatIOns may best be managed as separate stocks
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Are harbor seal pup non-pup ratIos a good measure of productIvIty?

Anne Hoover-MIller, Alaska Seahfe Center, anneh@alaskaseahfe org

ProportIOns of harbor seal pups relatIve to non-pups that are counted dunng the puppmg
season have been proposed for use as relatIve measures of productIvIty Those mdIces, however,
assume that the hkehhood of haulout IS the same between groups bemg contrasted Harbor seals m
AIahk Bay, a tIdewater glacIal habItat on the KenaI Penmsula, have been momtored smce 1979 by
field observatIOns and remotely controlled VIdeo cameras From 1980-2002 mean numbers of pups,
adjusted for envIronmental condItIOns, declmed 88% from 148 to 18 pups whIle seals counted
dunng molt declmed 82% from 801 seals to 141seals From 2002-2007 numbers of pups remamed
stable at low levels whIle moltmg seals showed rapId growth of 21 %/yr The ratIO of female-pup
pans (FP) to seals wIthout pups (Pv) was determmed for each census conducted from 4-15 June for
the years 1979-1981 and 2002-2007 Near the onset of the declme (1979-1981), mean FP Pv ranged
from 023 m 1979 to 038 m 1981, from 2002-2007, when numbers of pups were low but stable,
mean FP Pv ranged from 026-0 15 wIth hIghest proportIOns m 2004-2005 (026) and lowest In
2006-2007 (0 15-0 17) The proportIOn of pups, relatIve to seals wIthout pups, IS mfluenced by both
reproductIve rates and the haulout behaVIOr of seals wIthout pups Pups are dependent on haulouts
for nurSIng and restIng and show less vanabIhty m haulout wIth respect to envIronmental condItIOns
Seals WIthout pups are less dependent on haulouts and are more senSItIve to envIronmental
vanabIhty Although FP Pv ratIOs should be hIgh when produCtIVIty IS hIgh, hIgh ratIOs also may be
obtaIned under adverse condItIons when seals WIthout pups may spend less tIme at haulouts
Conversely, low FP Pv ratIOs could reflect poor reproductlve success but also could represent
mcreased presence of subadults and other seals wIthout pups at haulouts In the absence of
concurrent knowledge of the haulout behaVIOr of non-reproductIve seals, those confoundIng
mfluences severely weaken the apphcabIhty of USIng pup non-pup relatIOnshIps as an mdex of
populatIOn productIVIty
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How close IS too close? Actmg on short-term dIsturbance to seals anudst uncertamty about
long-term Impacts and vessel comphance under the Marme Mammal ProtectIon Act (MMPA)

John K Jansen, NMML, AFSe, NMFS, NOAA, JohnJansen@noaa gOY
Peter L Boveng, NMML, APSe, NMFS, NOAA, peter boveng@noaa gOY
Shawn P Dahle, NMML, APSe, NMFS, NOAA, shawn dahle@noaa gOY
Jay M Ver Hoef, NMML, AFSe, NMFS, NOAA, Jay VerHoef@noaa gov
Gavm M Brady, NMML, APSe, NMFS, NOAA, gavm brady@noaa gov
John L Bengtson, NMML, AFSe, NMFS, NOAA, John bengtson@noaa gov
KaJa Bnx, Office of Protected Resources, Alaska RegIonal Office, NOAA, kaJa bnx@noaa gov
Alena Jensen, Office of Protected Resources, Alaska RegIonal Office, NOAA,

Alena Jensen@noaa gov

StudIes are rare on the bIOlogIcal sIgnIficance of vessel dIsturbance to manne mammals
BehavIOrs altered on short tIme scales are readIly dIscernIble, declmes m populatIOn fitness are not
Usmg observers aboard cruIse shIps and aenal surveys, we documented routme dIsturbance of
harbor seals m an Alaskan glaCIal fjord Seals hauled out on Ice mcreasmgly fled mto the water
when shIps approached WIthIn 500 m, a lImIt adopted by cruIse ShIpS and rarely followed SpatIal
dlstnbutIOn of seals was also altered by shIps PhysIOlogIcal models mdlcate that seal pups are close
to an energetIc threshold whereby greater tIme submerged would Impact survIval Pup prodUCtIVIty
was half that documented at less dIsturbed fjords, and, compared to a nearby fjord WIth no vessel
traffic, peak abundance was a thIrd Though the MMPA prohIbIts resource users from takmg
(defined to mclude dIsturbance) mdlvIduals or populatIOns of manne mammals, m practIce It
appears the burden stIll rests on resource managers to determme If such takes are bIOlOgIcally
meanmgful WhIle the observed takes by cruIse ShIpS do not pomt uneqUIvocally to long-term,
populatIOn effects, combmed WIth 1) recent, dramatIc mcreases m cruIse shIp VISItS, 2) uncertam
complIance by ShIpS WIth voluntary codes of conduct, and 3) an establIshed guIdelIne for mlmmum
dIstance of vessels (91 m) that would routmely dIsturb 90% of approached seals, our findmgs
demonstrate a need to enact precautIOnary conservatIOn measures under the MMPA We explore
measures to reduce the potentIal for vessels to cause long-term effects to the health of harbor seal
populatIOns m Alaska
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The effect of boat traffic on harbor seals (J'hoca vltulzna) m Alaska combmmg physIOlogIcal
and behavIOral observatIons

Shawna KarpovIch, State ofAlaska, shawna karpovIch@alaska gov
Gall M Blundell, State ofAlaska, gall blundell@alaska gov

Most studIes of anthropomorphIc dIsturbance of phocIds measure behavIOr, and define
dIsturbance as entry mto the water from a haul-out platform However, behavIOr alone may not be a
rehable mdIcator of the tImmg, magmtude or assocIated physIOlogIcal cost of dIsturbances The
objectIve of tills study IS to measure a physIOlogIcal response to vessel dIsturbance for harbor seals,
estImate the assocIated mcrease m energetIc costs and descnbe the behavIOrs assocIated wIth the
first dlscernable physIOlogIcal response In EndIcott Arm, Alaska, we fitted harbor seals wIth
external data-loggers that recorded dIVe depth and heart rate (n=4) A remote camera recorded boat
traffic from May-19 to June-26, 2008 Boat traffic was classIfied as low (0-4 boats/day) or hIgh (5-7
boats/day) Prehmmary data mdICate that average heart rate mcreased dunng the hIgh boat traffic
days for all ammals The dIfference observed m heart rate calculates to an addItIOnal energetIC cost
of 148 to 217 kcal/12 hr penod Also, mstrumented harbor seals were approached by boats to record
the tImmg of behaVIOrs such as head hftmg, reposItIOnmg and entenng the water (n=4) Dunng
known dIsturbances change m heart rate was exammed and ranged from no dlscernable dIfference,
to a 30 beat/mmute mcrease once the anImal became aware of the approachmg vessel When no
dIfference was detected, we suspect that heart rate was already elevated dunng the post-dIve oxygen
debt recovery penod When a dIfference was detected, harbor seals expenenced a physIOlogIcal
response as soon as head hftmg was observed, 1-4 mmutes before entenng the water Peak boat
tounsm occurs dunng the summer and comcIdes WIth puppmg, nursmg and moltmg Therefore,
harbor seals are leanest dunng the summer, utIhzmg theIr fat reserves dunng these costly hfe hIStOry
penods In popular tour boat destmatIOns, such as EndIcott Arm, dIsturbances may occur repeatedly
and the cumulatIve addItIOnal costs ofboat-seal mteractIOns could decrease mdIvIdual ammal fitness
and ultImately survIval Our prehmmary results mdIcate that vessel traffic can present harbor seals
WIth an addItIonal energetIC burden and that the defimtIOn of dIsturbance should be redefined,
mcreasmg the dIstance boats use to aVOId dlsturbmg harbor seals
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Impact of Health and Maternal Investment on SUrvIval of Endangered Steller Sea LIOn Pups

Mandy Jean Keogh, UmversIty of Alaska FaIrbanks, mandyk@alaskasealIfe org
John M Mamscalco, Alaska SealIfe Center, Johnrn@alaskasealIfe org
Shannon Atkmson, UmversIty of Alaska, atkmson@sfos uaf edu

Several speCIes of manne mammals and bIrds m the Northeast PacIfic have been m declme
smce the mId-1970 s mcludmg the endangered Steller sea lIon (SSL, Eumetopzas ]ubatus) A
leadmg theory IS the nutrItIOnal stress assocIated wIth a reductIOn m prey abundance or qualIty The
Impact of lImIted resources would be greatest dunng penods of development and rapId growth The
overall goal of thIS project IS to determme If changes m maternal mvestment, body condItIOn, and
cIrculatmg hormone levels results m measurable changes m the health and survIval of SSL pups, as
measured through the Immune system

At Clnswell Island, Alaska, a SSL rookery was momtored by remote VIdeo cameras enablmg
the determmatIOn of the age of pups, maternal mvestrnent, and survIval rates A total of 61 pups (24
female, 37 male) were sampled dunng 2005, 2007, and 2008 rangmg m age from 5 to 38 days old
Each pup was measured, weIghed, and branded Blood samples were collected for complete blood
cell counts, lymphocyte prolIferatIOn, serum chemIstrIes and cIrculatmg hormone levels

Female pups were SIgnIficantly smaller than males m mass (F= 26 7 ±4 I kg, M=32 2 ±4 6
kg, F=16 276, p<O 001) and length (F=101 6 ±47 em, M=108 0 ±49, F=17 331, p<O 001) Age
also SIgnIficantly affected mass (F=49802, p<O 001) and length (F=17 331, p<O 001) WIth older
pups bemg larger W1nle there was a SIgnIficant dIfference between male and female pups m body
condItIOn these dIfferences were not found m clfculatmg hormones or lymphocyte prolIferatIOn
CIrculatmg TT4 (F=6007, p<O 017), FT4 (F=6405, p<O 014), and T cell prolIferatIOn (F=4 984,
p<O 038) decreased whIle leptm (F=5679, p<O 020) mcreased WIth age Further analySIS WIll
explore the use of two mdIces (body condItIon and maternal mvestment) m an effort to mcrease the
fit of the models
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A comprehensIve approach for estImatIng harbor seal abundance ill Alaska

Josh M London, NOAA Alaska Fishenes SCIence Center, Josh london@noaa gov
Peter L Boveng, NOAA Alaska Fishenes SCIence Center, peter boveng@noaa gov
Jay M Ver Hoef, NOAA Alaska Fishenes SCIence Center, Jay VerHoef@noaa gov
John K Jansen, NOAA Alaska Fishenes SCIence Center, JohnJansen@noaa gov
Kymberly M Yano, NOAA Alaska Fishenes SCIence Center, kym yano@noaa gov
LucIana Santos, NOAA Alaska Fishenes SCIence Center, luciana santos@noaa gov

Estimatmg the statewIde abundance of harbor seals (Phoca vztuhna) m Alaska has always
been challengmg Harbor seals range from southeastern Alaska through the AleutIan Island cham
mto Bnstol Bay Past efforts have mvolved divIdmg the state mto five regIOns and conductIng aenal
surveys from small aircraft m one ofthose regions annually An estImate IS only possIble once every
five years, and trends were determmed from surveys conducted by the Alaska Department of FISh
and Game (ADFG) at a small subset of sItes We present a comprehensIve, new approach that
overhauls the deSIgn and technIques for aenal surveys of harbor seals m coastal regions and
tIdewater glaCIer habItats The new approach adopted by the NOAA NatIOnal Manne Mammal
Laboratory (NMML) and ADFG allows surveys to be conducted annually across the entIre range
ThIS IS accomplIshed by divIdmg the coastlme mto dIstmct survey umts and focusmg survey effort
such that umts WIth more seals are surveyed more frequently ThIS was first Implemented for the
statewIde surveys m August 2008 Seven planes were dIstnbuted throughout most of the range and
new technologies were used to Improve naVIgatIOn and data collectIOn effiCIency dunng the surveys
We estImate approXImately 70 percent or more of the seals hauled out dunng our survey were
photographed from the air ThIS approach also mcorporates a new model of haul-out behaVIOr (see
Ver Hoef et al presentatIOn) based on the deployment of over one hundred satellIte tags The model
accounts for effects of tIme of day, day ofyear and tIdal state Seals are more lIkely to haul-out near
rmd-day withm 15 mmutes of the low tIde dunng the August molt penod Not only IS thIs cntIcal for
estImatmg the number of seals m the water at the tIme of a survey, It also proVIdes addItIonal
fleXIbIlIty m the tImmg and ImplementatIOn of the survey In collaboratIOn WIth ADFG, we hope
thIS new approach WIll result m aIlllual estImates ofharbor seal abundance and trends m Alaska
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PassIve acoustIc momtormg of beluga whales m Yakutat Bay A pIlot study

BIll Lucey, CIty and Borough of Yakutat, yakutat_salmon_board@yahoo com
Manuel Castellote, L Oceanografic of ValencIa, Spam
Kate Stafford, ApplIed PhYSICS Lab, UrnversIty ofWashmgton
Greg 0 Corry-Crowe, Harbor Branch OceanographIc InstItutIOn, Flonda

Beluga whales (Delphmapterus leucas) are dIfficult anImals to study PassIve acoustIc
morntonng has become an effectIve method to study other odontocetes To date there have been few
efforts to test these techrnques on beluga whales, despIte theIr proClIVIty as acoustIcally actIve
cetaceans AcouStIC loggers (T-POD) developed for Harbor porpOIse (Phocoena phocoena) and
Bottlenose dolphm (Turszops truncatus) echolocatIon detectIOn were tested WIth captIve belugas at
L Oceanografic of ValenCIa dunng 2006 and WIth free-rangIng belugas m Svalbard (Norway) m
2007 Results suggested that acoustIC loggers have the potentIal to detect and therefore allow
morntonng beluga whales m theIr habItat Dunng spnng 2008, four T-PODs were deployed
concurrently WIth acoustIc recordmgs and VIsual observatIons m Yakutat bay as a pIlot study to
evaluate the efficacy of tills acoustIc momtonng method The T-Pods, deployed at five locatIOns
over a ten-day penod, detected 167,579 clIcks from beluga echolocatIOn actIVIty Beluga whales
were present every day dunng the 10-day samplmg penod m the study area, showmg preference for
the mner bay at hIgh tIdes and outer bay at low tIdes (Pearson's correlatIOn <0 01) DaylIght cycle
dId not show any apparent effect m wnale presence or habItat use Beluga clIck rate vaned WIth tIme
of the day and area, suggestmg dIfferent behaVIOral states such as feedmg for fast clIck trams or
restmg for slow clIck trams VIsual and sound recorded data confinued these mterpretatIOns,
therefore paSSIve acoustIC morntonng usmg acoustIc loggers proves to be an effectIve method to
momtor beluga whales
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Photo-IdentIfication as a tool to study dIsease, IDJUry, and sUrvIvorshIp of Cook Inlet beluga
whales

Tamara L McGUIre, LGL Alaska Research Associates, tmcgmre@lgl com
Coos C Kaplan, LGL Alaska Research AssocIates, ckaplan@lgl com
Megan Blees, LGL Alaska Research Associates, mblees@lgl com

lh

Photo-IdentificatIOn provIdes mformatIOn about mdividual Cook Inlet beluga whales and the
populatIOn as a whole, mdudmg resIdency/movement patterns, habitat use, reproductIOn, and
abundance Over four field seasons (2005-2008) we developed a photo-catalog contammg dIgital
Images of mdlvldual Cook Inlet beluga whales that were repeatedly Identified dunng the course of
the study usmg natural markmgs that persIst over time Many photographs of whales contam marks
mdicatIve of mfectIOn and mJury By documentmg the occurrence and frequency of these marks
and attemptmg to Identify mark sources, we can learn more about disease and mJury affectmg the
endangered Cook Inlet beluga whale populatIOn We also use long-lastmg marks caused by satellite
tags applIed by NMFS 1999-2002 to track mdIV1dual whales and to study survIvorshIp (and
reproductIOn of females) dunng the mtervemng 3-9 years We present a summary of the types of
marks mdlcatmg disease and mJury that we encounter, and sightmg hIstones of prevIOusly-tagged
whales We dISCUSS the Importance of contmued collaboratIOn among research projects m the area
to mcrease the documentatIOn and understandmg of disease, mJury, and survIvorshIp of Cook Inlet
beluga whales
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Marme Debns Entanglements of Easter PopulatIon Steller Sea LIOns

KImberly LOUIse Raum-Suryan, Oregon State Umverslty, kIm raum-suryan@oregonstate edu
Laun JemIson, Alaska Department ofFIsh and Game, laun Jemlson@alaska gov

Entanglement m manne debns IS a contnbutmg factor m Steller sea hon (SSL, Eumetopzas
]ubatus) mJury and mortahty, although to an unknown extent Our aIm was to provIde baselme data
ofmanne debns entanglements (1 e , sources, rate, sex or age class bIases, populatIOn level effects m
Alaska) affectmg SSLs m Southeast Alaska (SEA), northern BntIsh ColumbIa (NBC), and Oregon
(OR) Surveys (SEAlNBC n = 12, OR n = 95) of SSL haul-outs and rookenes (SEAlNBC n = 85,
OR n = 2), were conducted dunng June and July 2000-2007 m SEAlNBC and from November­
Apnl 2005-2007 m OR We recorded 572 entangled SSLs (388 umque mdIvlduals) m SEA/NBC
and 129 entangled SSLs (44 umque mdIvlduals) m OR Entanglement rate was 026% (SD =

00064, n = 69 SItes) m SEAlNBC and 054% (SD = 00016, n = 2 SItes) m OR Entanglements
affected both sexes and all age classes In SEAlNBC, 48 5% (n = 190) of SSLs had some sort of
debns around theIr necks and 50% (n = 194) had mteracted wIth sport or commerCIal fishenes and
had swallowed fishmg gear Packmg bands were the most common neck entanglmg matenal (55%),
followed by rubber bands (30%), rope (7%), net (7%), and monofilament hne (2%) Ingested
fishmg gear mcluded salmon fishery flashers (lures, 80%), longlme gear (12%), hook and hne (4%),
spmners/spoons (2%), and baIt hooks (2%) In OR, neck entanglements accounted for all entangled
SSLs (n = 44), rubber bands bemg most common (74%), followed by packmg bands (17%), net
(4%), and Fnsbee (4%) SSLs were observed m OR wIth salmon flashers and spmners/spoons
dunng June and July These results hIghhght the Importance of contmued documentatIOn of SSL
entanglements to fully assess the Impact of manne debns on the VItal rates and populatIOn trends of
SSLs m the North PaCIfic IncentIves should be made to the fishIng mdustry to Implement SImple
solutIOns to decrease entanglement rates, partIcularly wIth regard to plastIC packmg bands and large
rubber bands SImple procedures such as cuttmg entanglmg loops of synthetIc matenal that could
potentIally end up as manne debns can prevent entanglements
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LongItudmal change m Steller sea bon dIvmg and phYSIOlogy

MIchael J Rehberg, Alaska Department of FISh and Game, mIchael rehberg@alaska gov
Lome D Rea, Alaska Department ofFIsh and Game, lome rea@alaskagov

The ADF&G Foragmg Ontogeny Project was developed to examme the combmed roles that
physIOlogIcal development, nutntIOnal source and the demand for mdependent foragIng play m the
ontogeny ofbehavIOr m sea hons dunng theIr first wmter To accomphsh thIs, we captured sea hons
at 5 months of age and recaptured the same mdIvIduals at 10 months FIeld work IS now complete
and laboratory and behavIOral analyses are underway We captured 30 and 39 young-of-year sea
hons dunng November 2005 and 2007, respectIvely, at 3 haulouts wIthm Pnnce WIlham Sound,
takmg morphologIcal measurements, physIologIcal samples and affixmg archIval tIme-depth
recorders (TDR) to theIr heads We re-captured 8 and 12 of these sea hons dunng Apnl 2006 and
2008, respectIvely, repeated the measurements and sample collectIOn and recovered the TDRs
Mean mcrease m mass between November and Apnl, by mdIvIdual, was 32 ± 15 kg (mean, SD,
range 4 56 kg), mean mcrease m length 16 ± 7 ern (range 1 28 ern) and mean mcrease m gIrth 20 ±
10 ern (range 2 38 ern) Between November and Apnl, 90th percentIle dIve depth decreased for 12
mdIvIduals (9 ± 8 m decrease, mean, SD) but mcreased for 6 mdIVIduals (12 ± 9 m mcrease) The
90th percentIle dIve duratIOn decreased for '8 mdIvIduals (02 ± 02 mm decrease), mcreased for 7
mdIvIduals (04 ± 04 mm mcrease) and dId not change for 3 mdIvIduals There IS no clear lmkage
between changes m dIvmg depth and duratIOn and changes m 3 common growth metncs mcrease m
weIght, mcrease m standard length and mcrease m gIrth More senSItIve measures of behaVIOr,
mcludmg foragmg tnp dIstnbutIOn, bout orgaruzatIOn and dIVe structure WIll be mcluded m analyses
WIth age related changes m percent body hpId content and assessment of wearung status of each
pup, based on stable Isotope ratIOs of carbon and mtrogen, to assess the dnvmg factors'""behmd
changes m fine scale dIVmg behaVIOr m young sea hons

/
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CharactenzatIon of humpback whale (Megaptera novaeanglzae) dIets usmg fatty aCId markers

Lawrence E Schaufler, TSMRI I Auke Bay Labs I AFSC I NOAA FIshenes,
lawrence schaufler@noaa gOY

Gwenn MIller, TSMRI I Auke Bay Labs I AFSe I NOAA Flshenes, Gwenn MIller@NOAA gOY
John R Moran, TSMRI I Auke Bay Labs I AFSe I NOAA FIshenes, John moran@noaa gOY
Jalllce M Straley, UlllversIty of Alaska Southeast, Jan straley@uas alaska edu

Understandmg the dIets of humpback whales m Southeast Alaska IS crucIal to the
management of hemng and other prey specIes m the regIOn, gIVen the Immense dally calonc
reqUIrements of these predators Humpback whale dIets m Southeast Alaska are typIcally
d01ll1nated by euphausnds and small schoolmg fish such as hemng and capelm, though lIttle
mfonnatIOn has been collected regardmg the relatIve proportIOns of each WhIle stomach content
analyses are mfeasIble, blubber fatty aCId SIgnatures may be useful m assessmg proportIOns m the
dIet We obtamed fatty aCId profiles from eIght humpback whale blubber samples, collected from
free rangIng whales usmg a crossbow or vetennary capture nfle and a small bIOpSy up attached to a
floatmg bolt or dart We had dIrect dIet observatIOn of the whales bIOpsIed (four pnmanly hernng­
eaters and four pnmanly euphausnd-eaters), and knew they had been foragIng on these dIets for at
least a month We then IdentIfied mdIvIdual fatty aCId trophIc markers that could potentIally be
used to dIfferentIate between dIet types RelatIve abundances of fatty aCId markers such as e 18 4n3
and e20 5n3, whIch are typIcally hIgh m euphausnds, and C20 1nll, whIch IS typIcally hIgh m
hemng, were most useful m dIscnmmatmg the dIet classes Usmg DIscnmmant FunctIOn AnalySIS
(DFA) and AnalySIS of Silllllanty (ANOSIM), we were able to eaSIly separate the two groups of
whales WIth dIfferent known dIets, as well as charactenze the dIet types from blubber samples of
whales for whIch we had no feedmg observatIOns (unknowns) These data suggest that we can
IdentIfy the dommant lIpId source consumed by these ammals based on blubber bIOpSIes
Furthennore, IdentIficatIOn of fatty aCId markers that can be used to dIfferentIate whale dIet types
may be useful to detennme whether humpback whales have strong seasonal prey preferences
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Patterns III sea otter resource selection III Kachemak Bay, Alaska

Nathan Lord Stewart, UmversIty of Alaska FaIrbanks, n stewart@sfos uaf edu

Sea otters (Enhydra lutrzs) are known to forage extensIvely m both rocky and soft-bottom
habItats throughout theIr range m Alaska TheIr abIlIty to sIgmficantly reduce prey abundance, lImIt
prey SIze, and consequently alter commumty structure has been well documented Much of thIs
research, however, has focused on sea otter mteractIOns wIth rocky habItats and assocIated epIfaunal
mvertebrate prey RelatIvely lIttle IS known about how sea otter mteract wIth heterogeneous habItat
types WIthIn theIr natural range and how thIS relates to patterns In then local foragmg ecology and
dIstrIbutIOn

In South Central Alaska, sea otters occupymg the shallow, broad shelf habItats ofKachemak
Bay have access to both rocky and soft-bottom habItat types The proxImIty of dIfferent gram SIzes
m the bay provIdes a umque opportumty to relate known sea otter foragIng actIvIty, gathered VIa
telemetry, to a partIcular substrate type and assocIated prey commumty The recent VHF taggmg of
44 sea otter m Kachemak Bay (FWS 2007) has mdIcated a broad use of habItats and hIghly vanable
patterns m seasonal resource use Our study, carned out dunng the summer of2008 m collaboratIOn
WIth FWS, sampled across contours m sea otter utIlIzatIOn dIstnbutIOn m order to mvestIgate
mechamsms dnvmg local resource selectIOn

Sea otter foragIng SItes (n=36) were IdentIfied usmg GIS and bmned based on magnItude of
use HabItat type was quantIfied by gram SIze and lIve prey and the sea otter cracked-shell record
were sampled usmg SCUBA Length to mass and mass to energy denSIty were calculated usmg
speCIes-specIfic converSIOn factors MultIvanate analySIS was used to mterpret the contnbutIOn of
bIOmass (mg dry mass/m2) and energy per umt area (J/mg dry mass/m2

) of aVaIlable prey speCIes to
patterns m the preferentIal selectIon of certam gram SIzes Results from thIS research suggest that
otter prefer gravel and cobble habItats, gram SIzes most commonly assOCIated WIth patchy but
caloncally nch crab speCIes m the bay

Fmdmgs from tms study proVIde a baselme descnptIOn of the relatIve prodUCtIVIty and
potentIal contnbutIOn ofpartIcular habItats to sea otter dIet m Kachemak Bay, mformatIOn cntIcal to
the momtonng and management of sea otter
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GenetIc analysIs of hIStOrIC and prehIstOrIC beluga whale teeth and bones from Cook Inlet

Brooke Symmonds, Harbor Branch OceanographIc InstItute - Flonda AtlantIc UmversIty,
BSymmond@hbOl fau edu

Janet Klem, Anchorage Museum, Jrklem@homemet net, Barbara Mahoney, NatIonal Oceamc and
Atmosphenc AdmmIstratIOn, barbara mahoney@noaa gov

Greg M 0 Corry-Crowe, Harbor Branch OceanographIc InstItute - Flonda AtlantIc UmversIty,
gocorryc@hbOl fau edu

The recent declIne of the Cook Inlet populatIOn of beluga whales, Its current small
populatIOn SIze (N=375), and ItS apparent lack of recovery smce mcreased protectIOn m 2001,
hIghlIght the need for a better understandmg of the abundance, dIstnbutIOn and genetIc dIverSIty of
thIs populatIOn m the past Molecular genetIc analyses can theoretIcally address all three EstImates
of contemporary genetIc dIverSIty have been used m other speCIes to estImate hIstoncal populatIOn
SIze and document past dlstnbutIOn, whIle analyses of samples collected over the penod of a
populatIOn s declme can chart the loss of Important genetIc dIverSIty that could compromIse
mdlvldual fitness and mfluence populatIOn VIabIlIty Ideally, such analyses would mclude tIssue
samples collected over very large tIme scales We are usmg anCIent DNA technology combmed
wIth radIOcarbon datmg to mvestIgate hlstonc and pre-hlstonc abundance, dlstnbutIOn and genetIc
dIVersIty of beluga whales m Cook Inlet These methods are also bemg used to mvestIgate
populatIOn structure of thIS speCIes at dIfferent tImes m the past We report here on prelImmary
genetIc analyses of osteologIcal matenal, IdentIfied as beluga whale based on gross morphology,
recovered from hIstonc and pre-hIstonc SItes m lower Cook Inlet In a specIally desIgned clean
laboratory, we modIfied SIlIca-based anCIent DNA extractIOn methods, allowmg us to regularly
amplIfy and sequence up to 500bp of mtDNA control regIon from 0 08 0 1g of dnlled teeth and
bone A total of 22 speCImens, mcludmg teeth dated to 1575 A D were analyzed ThIS hIghly
effiCIent method, m combmatIOn WIth sImI1anty, dlstance- and character-based phylogeny
reconstructIOn analyses enabled us to determme speCIes and m some cases mtDNA lmeage
Companson of genetIc dIverSIty among dIfferent tIme penods IS currently underway Future
research WIll focus on amplIfymg, clomng and sequencmg several nuclear DNA markers mcludmg
genes from the Major HIstocompatIbIlIty Complex, mlcrosatellIte lOCI, and regIons of the X and Y
chromosome More matenal WIll also be accessed from museum collectIOns
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Foragmg BehaVIor of Sea Otters (Enhydra [utrlS kenyoni) m a Predommantly Soft Sedllllent
HabItat m Alaska

Ryan Wolt, Texas A&M Umverslty, ryanwolt@yahoo com, FrancIs P Gelwlck, Texas A&M
Umverslty, fgelwlck@tamu edu

Randall W DaVIS, Texas A&M Umverslty

Sea otter foragmg behavIOr and prey preference were studIed from May-August 2001-2004
m SlIDpson Bay (ca 606°N Lat, 145 9°W Long) located m Pnnce WIlham Sound, Alaska The
study area (21 km2

) had an average water depth of 30 m (max depth 125 m), and the benthos
consIsted pnmanly of soft sedIments (1 e, glaCIal clay, SlIt, and gravel) and some areas of hard
rocky reefs There were no large-bodIed kelps (e g, NereocystlS) that formed canopIes Feedmg
otters were recognIzed by theIr charactenstIc dIVe behavIOr and the presence of prey Items DIVe
locatIOn, water depth (used to estImate dIVe depth), dIVe duratIOn, and prey Item (to the lowest
possIble taxonomIC level) were recorded for each otter Adult otters were categonzed by sex male,
female (WIth a pup) or unknown A total of 1,819 foragmg dIves from 209 feedmg bouts were
recorded DIves ranged m depth from < 5 m to 82 m, but the largest percentage (40%) were
shallower than 15 m 88% of foragIng dIves were successful resultmg m the capture of one or more
prey Items In 46% of these dIves the prey was IdentIfied 75% clams of vanous speCIes mcludmg
Saxldomus glgantea, Protothaca stammea, 9% blue mussels (Mytzlus trossulus), 6% crabs of
vanous speCIes, and 2% scallops (Chlamys rubzda) The remammg 8% of prey mcluded vanous
echmoderms, other mollusks and cephalopods MaXImum dIVe depths were roughly correlated WIth
the bathymetry of SImpson Bay except for dIves less than 15 m m depth whIch were
dIsproportIOnately represented Average maXImum dIve depths and duratIOns were 30 m and 2 mm
for males, 29 m and 1 7 mm for females, and 25 m 1 9 mm for otters of unknown sex MaxlIDum
dIVe depth was SIgnIficantly dIfferent between males and otters of unknown sex, but not
sIgmficantly dIfferent between males and females and females and otters of unknown sex DIve
duratIOns were all sIgmficantly dIfferent male > unknown > female These results proVIde
addItIonal mformatIOn on the dIVmg performance and ecolOgIcal role of sea otters m an area of
Alaska WIth a soft sedIment benthos and a stable populatIOn
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SIte FIdelIty of Harbor Seals to a GlacIal FIord III southeastern Alaska

JamIe N Womble, Oregon State Umverslty & NatIOnal Park ServIce,
JamIe womb1e@oregonstate edu

Scott M Gende, NatIonal Park ServIce, Scott_Gende@nps gov
DavId C Douglas, USGS Alaska SCIence Center, ddouglas@usgs gov
Peter L Boveng, NatIOnal Manne Mammal Laboratory, peter boveng@noaa gov

GlacIer Bay NatIOnal Park (GBNP) has hlstoncally supported one of the largest breedmg
aggregatIOns of harbor seals m Alaska Dunng the breedmg season, two-thIrds of the seal
populatIOn m GBNP relIes upon glacIal Ice calved from a tIdewater glacIer m John Hopkms Inlet
(JHI) However, from 1992-2008, survey counts of seals, both pups (-5 0 %/year) and non-pups (­
77%/year), dec1med precIpItously m JHI To address management and conservatIOn concerns, a
study was lrutIated m 2007 to quantIfy SIte fidelIty of harbor seals to GBNP and mdlvldual
vanabIlIty m over-wmter movement patterns SatellIte-lInked transmItters were attached to Juvemle
and adult female harbor seals captured m JHI m September 2007 (n=15) and 2008 (n=22) Juvem1e
seals (n =15) captured m 2007 ranged extenSIvely throughout the mner and outer coastal waters of
northern Southeast Alaska (SEAK) and also Pnnce WIllIam Sound, usmg both glaCIal Ice and
terrestnal SItes for hau1mg out The mean cumulatIve dIstance traveled by harbor seals from
September 2007 to June 2008 was 1,770 km ± 672 (range 621 3,296 km) SatellIte-lInked
transmItters on eIght of the fifteen (53%) seals captured m September 2007 transmItted untIl the next
breedmg season m June 2008 Seven of those eIght (88%) seals returned to the GBNP area and SIX
of the eIght (75%) seals returned to JHI where they were captured the prevIOUS year, suggestmg
strong SIte fidelIty to GBNP and speCIfically to JHI One seal dId not return to GBNP and was
located m June 2008 m DIsenchantment Bay, another glaCIal Ice SIte approXImately 450 km from
JHI Although seals captured m JHI may range extenSIvely throughout northern SEAK and the
eastern Gulf of Alaska dunng the non-breedmg season, data from thIS study suggest that there IS
substantIal SIte fidelIty of harbor seals to GBNP, partIcularly JHI, and emphasIze the Importance of
glacIal Ice habItat for harbor seals
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Effects of vessel dIsturbance on harbor seal behaVIor In Johns HopkIns Inlet, GlaCIer Bay
NatIOnal Park, Alaska

Colleen Young, Moss Landmg Manne Labs, cyoung@mlml calstate edu
James T Harvey, Moss Landmg Manne Labs, harvey@mlml calstate edu
Scott M Gende, NatIOnal Park ServIce, Scott_Gende@nps gov

Harbor seal abundance m Johns Hopkms Inlet (JHI), GlaCIer Bay NatIOnal Park, Alaska,
decreased sIgnIficantly between 1992 and 2002, and tius trend IS contmumg The cause of tills
decrease remams unknown, however, vessel dIsturbance may be a possIble causal factor As part of
a multI-organIzatIOn effort to try to elUCIdate the reason for the harbor seal decrease, I assessed the
behavIOral Impacts of vessels on harbor seals m JHI dunng June, July, August, and September
dunng 2007 and 2008 Focal follows ofmdIvIdual seals and moms WIth pups were conducted willIe
seals were hauled out on Icebergs m JHI Focal follows occurred under four levels of dIsturbance
vessels not allowed m mlet (NA), vessels allowed m mlet but not present (NP), vessels m mlet but
<100Om from seals (II), and m mlet and wIthm 1000m (WI) The percentage of tIme that each seal
was engaged m each behaVIOr was calculated and compared for the dIfferent levels of vessel
dIsturbance Of all behaVIOrs recorded, only vIgIlant (V) and mactIve (I) vaned SIgnIficantly among
the dIfferent levels of vessel presence, wIth a trend of mcreasmg vIgIlance and decreasmg mactIvIty
as the level of vessel presence mcreased In addItIOn to observatIOns of behaVIOral changes, vessel
dIsturbance was quantIfied by observmg flusillng (vacatmg a haulout SIte and entenng the water) of
seals under the same four vessel presence regImes The proportIOn of focal follows endmg m the
focal seal flushmg dIffered SIgnIficantly among the four levels of vessel presence, mdIcatmg an
effect of vessel presence on the probabIlIty of flushmg harbor seals m JHI Flusillng not only
represents a behaVIOral change, but also mflIcts a potentIal energetIc cost on the seal, as addItIOnal
energy IS reqUIred to SWIm to and haul out on a new Iceberg Repeated dIsturbance events may
result m decreased fitness of seals, and/or may prompt seals to relocate to areas wIth less vessel
traffic An mvestIgatIOn of the bIOenergetIc costs assocIated WIth flushmg, along wIth a more
detaIled evaluatIOn of the behaVIOral effects ofvessel dIsturbance on seals m JHI IS m progress
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Bycatch characterIZatIOn m the PacIfic halIbut fishery Lessons from the FIeld

Jenmfer Cahalan, PacIfic States Manne Flshenes CommIssIOn, Jenmfer_cahalan@psmfc org
Gregg WIllIams, InternatIOnal PacIfic HalIbut CommIssIOn, gregg@Iphc org
Bnan Mason, NMFS Alaska Fishenes SCIence Center, Bnan mason@noaa gov
Bruce Leaman, InternatIOnal PacIfic HalIbut CommIssIOn, bruce@Iphc org
WIllIam Karp, NMFS Alaska Fishenes SCIence Center, bIll karp@noaa gov

The focus of our research IS to Improve our understandmg of the ecosystem Impacts of
halIbut fishmg through Improved momtonng of halIbut longlme fishery bycatch and to provIde data
on mortalIty of bycatch speCIes fOT mput to stock assessments The maJonty of vessels operatmg m
thIs fishery are not reqUIred to carry observers, hence estImates of bycatch are not based on dIrect
observatIOn of the fishery We have Implemented a study companng and evaluatmg the
effectIveness of electromc momtonng (EM) and the currently utIlIzed NatIOnal Manne Fishenes
ServIce (NMFS), North PacIfic Groundfish Observer Program (NPGOP) momtonng methods to
operate effectIvely m a commerciallonglme (hook-and-lme) settmg

On each vessel mcluded m the study group, we placed a full EM system and a NMFS­
certIfied observer to obtam observatIOns of fish speCIes for each hook on the retneved gear The
hook-specIfic counts of each specIes provIde a pseudo-census of the fish on the mcommg gear

As WIth any field based research, we faced many challenges dunng the ImplementatIon
phase We have had to make adjustments and changes to our study plan m response to fishmg
schedules, vessel aVailabIlIty, and vessel accommodatIOns Uncertamty m vessel fishmg schedules
resulted m mcreased costs of EM and observer coverage AddItIOnally, mitIal EM mstallatIOns were
unrelIable as a result of changes m the operatmg system m 2008, however, mstallatIOn
Improvements have resulted m mmlmal data loss for the later portIOn of the season

In 2008, we were able to successfully SOlIcIt four vessels to partIcIpate m thIS study In spIte
of the ImplementatIOn dIfficultIes, we have collected data for 13 tnps and over 150 momtored
longlme sets Of the four vessels, one was under 60ft and therefore not typIcally subject to observer
coverage AddItIOnally, three of the vessels fished m the Gulf of Alaska whIle one fished m the
Benng Sea Although thIS deVIates somewhat from our ongInal study plan to collect data balanced
between areas and vessel SIze (observer coverage reqUIrements), we expect to collect addItIOnal m
spnng 2009, mcreasmg sample SIze and potentIal compansons between vessel SIzes
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The Alaska Harmful Algal Bloom (AHAB) regIOnal momtorIng partnershIp

Gmny L Eckert, UAF, g eckert@uafedu, Kate SullIvan, UAS, ksullIvan@uas alaska edu
Vera L Tramer, NOAA, vera tramer@noaagov, Steve L Morton, NOAA, Steve Morton@noaagov
Steve L Morton, NOAA, Steve Morton@noaa gov

The Alaska Harmful Algal Bloom (ARAB) regIOnal momtonng partnershIp has brought
together shellfish fanners, shellfish fishennen, tnbal groups, state and federal government agencIes,
and the UmversIty of Alaska as a capacIty-bUIldmg effort to create a phytoplankton momtonng
network m Alaska Costs ofhannful algal blooms to the commercIal fishery, recreatIOnal harvesters
and aquaculture surpass $10 mIllIon annually It has long been recognIzed that harmful algal blooms
are a problem m Alaska, however the dIfficulty of workmg along Amenca s largest, most remote
and rugged coastlme has hampered progress The first AHAB traImng workshops were held m
KetchIkan m Apnl 2008 and Homer m October 2008 PartIcIpants mcluded 21 shellfish fanners, 2
representatIves from Alaska NatIve VIllages, 10 federal, state and UmversIty SCIentIsts, educators
and students, and 9 people from other commumty organIzatIOns and NGOs Trammg prOVIded
mcluded collectmg and handlmg water samples used to enumerate tOXIC cells, conductmg plankton
tows, measunng envIronmental parameters and usmg a mIcroscope to IdentIfy common
phytoplankton, as well as data recordmg PartICIpants wIllmg to return to theIr commumtIes and
conduct momtonng on a regular baSIS are prOVIded WIth eqUIpment and technIcal support The
workshops were led by phytoplankton experts from NOAA s NatIOnal Ocean ServIce and BIOtoxms
Programs and shellfish bIOlOgIsts and other faculty from the UmversIty of Alaska ARAB s
ObjectIve IS to proVIde data on the tImmg and dIstnbutIOn ofhannful algae along WIth measurements
of envIronmental condItIOns and to analyze mdIcators and potentIal mechamsms for tOXIC algae
bloom fonnatIOn to develop the capaCIty to predIct HAB events Broader Impacts of thIs proJect,
beyond benefits to the shellfish mdustry, mclude educatIOn and outreach to SubSIstence and sport
harvesters of shellfish, for whom no regular momtonng of shellfish eXIsts AquatIc farmers benefit
from mcreased knowledge regardmg phytoplankton, partIcularly as It relates to fann SIte selectIOn
SItes WIth good sources of food phytoplankton and few blooms of potentIally tOXIC phytoplankton
are better SItes for placmg a fann PIs Gmny Eckert, UAF SFOS, Kate SullIvan, UAS KetchIkan,
Vera Tramer, NOAA NWFSC, Steve Morton, NOAA CCEHBR

143



--------------------------------------------

Poster GulfofAlaska - Humans

Usmg CommuDIty PartnershIps to Teach HIgh School Marme SCIence m Prmce Wilham
Sound

Allen Marquette, Pnnce WIlham Sound SCIence Center, amarquette@pwssc org

EducatIOnal outreach opportumtIes are often hmIted m remote commumtIes m Alaska ThIS
poster w111 hIghhght two separate cruIses taken by Cordova HIgh School manne bIOlogy students m
Pnnce WIlham Sound FIve PWSSC oceanographers and four educatIOn staff, fifteen volunteers
from the commumty and the US Coast Guard Cutter Sycamore, ItS commander, SCIence officers
and crew, gave twenty-eIght illgh school manne bIOlogy students and theIr teacher an OPPOrtunIty to
explore oceanography m PWS

All partICIpants spent an entIre day on the Sound domg physIcal and bIOlogIcal
oceanography expenments SedIment dredgIng and plankton tows were carned out on deck WIth a
mIcroscope statIOn setup m the mess hall of the Cutter Sycamore allowmg students to IdentIfy the
orgamsms they found Students also deployed a CTn and analyzed the computer data on the return
tnp to port, students also IdentIfied seabIrds WIth an aVIan bIOlOgIst from the PWS SCIence Center
soon after the cruIse, students wrote SCIence papers for theIr class and an artIcle for the local
newspaper descnbmg theIr expenences whIle on the cruIse

Tills poster WIll demonstrate how vanous orgamzatIOns, government agenCIes,
oceanographers, hIgh school students and teachers can partner to proVIde a illgh quahty educatIOnal
oceanography expenence for students wIthm small remote Alaskan commumtIes
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EvolutIOn ofthe Benng Sea Shelfs MIxed Layer and PhotIc
Zone Ice to Summer
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BIOphysIcal ObservatIOns along the 70m Isobath m the Benng
Seam 2008

Carol Ladd
Volume, Heat, and Freshwater Transports from the North PacIfic
to the Benng Sea

Eunco J D'Sa
CDOM OptIcal PropertIes m the Southeastern Benng Sea dunng
Summer 2008 ,

Gleb Panteleev
Volume balance and mean ocean dynamIcal topography m the
Benng Sea

Jla Wang
Modelmg seasonal vanatIOns of sea Ice and ocean cIrCUlatIOn m
the Benng Sea

Heather R Whltney*
Seasonal and spatIal vanatIOns m southeastern Benng Sea shelf

- sedIment oxygen consumptIOn and sulfate reductIOn rates
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Ecosystem PerspectIves

Kelly BenOIt-BIrd
Benng Sea Integrated Ecosystem Research Program Patch
DynamIcs Study 2008

Patncla L Janes
Bnngmg Research Into Schools Through Classroom Magazmes
and the TREC Program

Nathan M Jones*
At-Sea DlstnbutIOn and Abundance of Three Central Place
Foragers Around the PnbIlofIslands

Mandy Lmdeberg
AleutIan Survey Reveals 16 New SpecIes ofBenthIc Manne
Algae

Margaret Mary Prevenas Translatmg SCIence mto Learnmg
Amy C Tlppery* Three Decades of Change m a Far North Eelgrass Food Web
Clarence Pautzke Understandmg Ecosystem Processes m the Benng Sea

Lower TrophIc Level
Mesozooplankton-Mlcroblal Food Web InteractIOns m Spnng

Robert G Campbell 2008 m the Benng Sea Mesozooplankton Grazmg and Calanus
ReproductIOn Rates
Zooplankton specIes composItIon on the southeastern Benng Sea

Kenneth 0 Coyle
shelf dunng summer the potentIal role of water column stabIlIty
m structunng the zooplankton commumty and mfluencmg the
survIval ofpollock

MIchelle RIdgway Gastroclods PleIstocene Remnants from PnbIlof Canyon
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Modelmg processes controlhng the on-shelf transport of ocearuc
GeorgIna A GIbson mesozooplankton populatIOns m the Gulf of Alaska and SE

Benng Sea
CollaboratIve Research Downscalmg global chmate prOjectIOns

GeorgIna A GIbson to the ecosystems of the Benng Sea wIth nested bIOphysIcal
models - The NPZ Model

Calvm W Mordy Nutnent and Bloom DynamIcs over the Southeast Benng Shelf

JoyN Smlth*
Assessmg the Vanablhty m the Matenal PropertIes ofBenng Sea
Euphausllds to Improve AcoustIc Scattenng Models

Kathenne M Swmey
ReproductIve potentIal of Bnstol Bay red kmg crab and eastern
Benng Sea snow crab

Joseph D Warren
Improvmg AcoustIc Scattenng Models for Vanous Benng Sea
Zooplankton

FIsh and FIsh HabItat

Kelly BenOIt-BIrd
SpatIal patterns m physIcal habItat and anImal bIOmass from the
At-Sea component of the BSIERP Patch DynamIcs Study

Edward V Farley
SpatIal DlstnbutIOn, EnergetIc Status, and Food HabIts ofEastern
Benng Sea Age-O Walleye Pollock

Nancy D DavIs Wmter Food HabIts of Chmook Salmon m the Eastern Benng Sea

Steven E Hughes*
Assessment ofBnstol Bay Red Kmg Crab Resource for Future
Management ActIOn - Implementmg a CooperatIve Approach
A cooperatIve pollock acoustIc bIOmass survey for management

Ehzabeth Logerwell of fishenes mteractIOns wIth Steller sea hons m the AleutIan
Islands

Peter Mumo
EstImatmg PacIfic cod movement desIgn of a mark-recapture
expenment on a large geograpmc scale

Juhe K NIelsen
FIrst steps for fish movement studIes tag attachment
consIderatIOns for Atka mackerel and PacIfic cod

Jenmfer R Reynolds
Manne HabItat Mappmg Technology for Alaska Workshop
Report and Pubhshed Monograph

Coos Rooper
Rockfish abundance and dmrnal habItat assocIatIOns on Isolated
rocky habItat (Zhemchug rzdf{es) m the eastern Benng Sea

Ehzabeth Calvert
Seasonal bIOenergetIcs of walleye pollock (Theragra

Slddon*
chalcogramma) and PacIfic cod (Gadus macrocephalus) m the
southeastern Benng Sea

LauraM Slater
Sperm reserves of pnmlparous snow crab (ChlOnoecetes opzllO)
m the eastern Benng Sea
The ArctIc-Yukon-KuskokwIm Sustamable Salmon ImtIatIve A

Joseph J Spaeder CollaboratIVe Approach to Addressmg Manne and Freshwater
Salmon Research m Western Alaska

Todd TenBnnk
Age, growth, and maturatIOn of sculpms m the eastern Benng Sea
and AleutIan Islands

Joel B Webb
Vanablhty m egg quahty for eastern Benng Sea snow crab,
ChlOnoecetes OpzllO
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StephanI Zador
Fme-scale analysIs of arrowtooth flounder catch rates m the
eastern Bermg Sea reveals spatIal trends m abundance and dIet

SeabIrds

Leah A Kenney
Breedmg ecology of KIttlItz's 'murrelet at Agattu Island, Alaska,
m 2008 Progress report

Rosana Paredes
At-Sea GPS trackmg of cmck-reanng Black-legged kIttIwakes
and Tluck-bIlled murres at the PnbI10f Islarids, Alaska
Plasma Yolk Precursor ValIdatIOn m CaptIve Spectacled Elders

DavId E Safine and ApplIcatIOn for EstImatIOn ofBreedmg PropenSIty In Free
Rangmg BIrds

ShlwayWang
ValIdatmg quantItatIve fatty aCId SIgnature analysIs (QFASA) to
estImate dIets ofthreatened spectacled and Steller's elders

Mammals
Bnan C BattaIle DIVmg behaVIOr ofnorthern fur seals from St Paul Island
Alexander M Burdm GenetIc DIverSIty m KIller Whales of the RUSSIan Far East
VladImIr N Burkanov Steller Sea LIon Survey m RUSSIa, 2008

Rowenna D FlInn
Usmg dynamIc descnptlOns ofprey dlstnbutIOns to evaluate
Steller sea lIon cntIcal habItat

Nancy Fnday
Cetacean DlstnbutIOn m the Benng Sea m the Spnng and
Summer 2008
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SpatIal Patterns of Walruses and theIr BenthIc Prey Near St
Lawrence Island

CareyE Kuhn
Usmg GPS trackIng of northern fur seals to evaluate satellIte
trackIng data and a contmuous-tlme movement model

CraIg 0 MatkIn Fur seal predatIOn by kIller whales at the PnbIlof Islands

Enn ElIzabeth Moreland
The Role of Unmanned Aenal Systems m Morntonng Ice-
assocIated Seals
InvestIgatmg Stock DIfferences m NutntIOnal MetabolItes of

LomeD Rea young Steller Sea LIon pups m Southeast Alaska, Western Alaska
and RUSSIa

Oksana V Savenko
Encounters ofmanne mammals m the waters of southwestern
Benng Sea

Gay Sheffield
Bowhead Whale Feedmg m the Northern Benng Sea Near Samt
Lawrence Island, Alaska

SUZallll G Speckman
EstImatmg the Number of PacIfic Walruses on Sea Ice Dunng a
Range-WIde Survey m 2006

Kathleen Stafford
AnalySIS of acoustIc and oceanographIc data from the Benng Sea
June 2006-May 2007

Jeremy Todd Sterlmg*
Oceanography and fur seal foragmg behaVIOr and dIet on the
eastern Benng Sea shelf domam

DaVId E WIthrOW Recent Counts of Freshwater Seals m Alaska's Lake IlIamna
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Occurrence ofthe Endangered North PacIfic RIght Whale
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Humans
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Poster Berzng Sea - Clzmate and Oceanography

EvolutIOn of the Bermg Sea Shelf's MIXed Layer and PhotIc Zone Ice to Summer

Edward D Cokelet, NOAAJPMEL, edward d cokelet@noaa gOY
Calvm W Mordy, NOAAJPMEL, calvm w mordy@noaa gov
PhyllIs J Stabeno, NOAAlPMEL, phylhs stabeno@noaa gov
Nancy B Kachel, Urnverslty ofWashmgtIonlJISAO, Nancy Kachel@noaa gov
Peter Proctor, Urnverslty ofWashmgtonlJISAO, peter proctor@noaa gov
Dylan RIghI, Urnverslty ofWashmgtonlJISAO, Dylan RlghI@noaa gov

Access to the contmental shelf of the eastern Benng Sea IS lImIted m early spnng due to sea
Ice Begmrnng m 2007, the NatIOnal SCIence FoundatIOn s BEST (Benng Ecosystem Study)
program has sponsored research cruIses to study tills productIve ecosystem m a manner not possIble
prevIOusly aboard the USCG Icebreaker Healy m Ice-covered waters In 2008 follow-up cruIses on
Healy and MelvIlle gIve a sequence of oceanographIc sectIOns over three penods from the tIme of
maxlffium Ice extent through late summer Sahrnty sectIOns show that sahrnty controls denSIty, and
Ice-melt leads to a fresh surface layer that overlays saltIer water below Temperature sectIOns show
coolmg due to sea Ice WIth later summer surface warmmg cappmg off the cold water below to form
the Cold Pool (summer temperature < 2°CelslUs) Chlorophyll sectIOns show where and when
phytoplankton blooms occur, sometImes below the surface mIxed layer where adequate lIght and
nutnents eXIst NItrate sectIOns show ample near-surface nutnents m the upper layer before the
spnng bloom and nutnent depletIOn after Ammoruurn sectIOns show a bUIld-up Just below the
surface mIxed layer as summer progresses ThIS probably occurs due to some combmatIOn of
excretIOn, remmerahzatIOn of partIculate organIC matter and arnmoruficatIOn of dIssolved orgaruc
matter Overlays of the mIxed layer and euphotIc depths show theIr mterplay For example, surface
mIxed-layer blooms occur when the mIxed layer shoals to the euphotIc depth, provldmg adequate
hght for phytoplankton ObservatIOns show strong north-to-south dIfferences m the water column
propertIes owmg to prolonged Ice cover m the north and abbreVIated or no Ice cover m the south
These dIfferences dwmdle as summer progresses, but the effect of the spnng Ice cover IS not erased
by autumn
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BIophysIcal ObservatIOns along the 70m Isobath III the BerIng Sea III 2008

Nancy B Kachel, EcoFOCIINOAA and Umverslty ofWashmgton, Nancy Kache1@noaa gov
Edward D Cokelet, NOAAIPMEL, edward d cokelet@noaa gov
Ca1vm W Mordy, NOAAlPMEL, calvm Wmordy@noaa gov
JeffreyM Napp, NOAA/NMFS,Jeffnapp@noaagov
PhyllIs J Stabeno, NOAAIPMEL, phyllIs stabeno@noaa gov

In 2008, hydrographIc observatIOns were made on the 70m Isobath of the Benng Sea on two
BEST cruIses (spnng and summer) and an EcoFOCI cruIse (late summer) m combmatIOn WIth data
from four the bIOphysIcal moonngs (M2, M4, MS, M8) revealed that condItIons m spnng and
summer of 2008 were extreme The sea Ice arrIved late m the northern Benng Sea due to warm
condItIons m the ArctIc Ocean, but then rapIdly advanced over the southern shelf On the central and
northern shelf Ice extent and persIstence were at or below average, due to the late amva1 of sea Ice
there But on the southern shelf, the Ice dId not retreat untIl May, makmg the Ice extent and
persIstence the largest smce 1976 The southern shelf (south of 600 N) was charactenzed by sharp,
temperature-dommated, two-layer structure, whIle the northern shelf was charactenzed by more
gradual pycnoclme, wIth approxImately equal contnbutIOns from temperature and salImty An
extensIve cold pool lasted through September, accompanIed by cold surface temperatures «9 SOC)
At M2 (southern shelf) the spnng bloom began m Apnl m assocIatIOn WIth Ice, wIth an addItIOnal
bloom m late May dunng mlxmg event, whereas at M4 and M5 (central shelf) the bloom began wIth
the retreat of the Ice Some depletIOn of nutnents was eVIdent both on the southern shelf (near M2)
and on central shelf between MS and M4 dunng the spnng cruIse Low concentratIOns of
ammomum were observed over the entIre 70-m Isobath m the spnng By late summer, that pattern
changed to one WIth hIgh concentratIOns on the southern shelf and contmued low concentratIOns on
the northern shelf We observed that the northern shelf had a subsurface bloom m the pycnoclIne
dunng summer, whIle the southern shelf had none By Illid September, there was lIttle eVIdence of a
fall phytoplankton bloom lIkely caused by the lack of sIgmficant early storms Temporal dIfferences
m mtegrated mtrate suggest that the regIOn between M4 and M5 may be heaVIly mfluenced by
cross-shelf advectIOn
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Volume, Heat, and Freshwater Transports from the North PacIfic to the Bermg Sea

Carol Ladd, NOAA, carolladd@noaa gov
PhyllIs J Stabeno, NOAA, phyllIS stabeno@noaa gov

The southeastern Benng Sea cIrculatIOn IS dommated by the eastward Aleutlan North Slope
Current (ANSC) north of the Aleutlans and the northwestward Benng Slope Current (BSC) flowmg
along the eastern Benng Sea shelf break Cross-shelf exchange from the BSC supphes freshwater to
the eastern Benng Sea shelf and ultlmately to Benng StraIt and the Arctlc Because the Aleutlan
passes (pnmanly Amukta Pass) supply the ANSC and the BSC, It IS Important to quantlfy the
transport of mass, heat, and freshwater through the passes and to examme vanabIhty m these
transports Four moonngs, spannmg the wIdth of Amukta Pass, have been deployed smce 2001
Data from these moonngs allow quantItatIve assessment of the transports through tills Important
pass In addItlon, transports through some of the other passes can also be evaluated, although WIth
more hmIted datasets and hIgher uncertamty VanabIhty m transports through the passes IS related
to the dIrectIOn of the zonal wmds, WIth westward wmds resultmg m illgher northward transport
Freshwater transport through Amukta Pass alone IS large enough to account for the cross-shelf
supply of freshwater needed to supply the estlmated transport through Benng StraIt mto the Arctlc
Recent data show a decrease m mass transport and a freshenmg of bottom water III Amukta Pass m
2008 Ongomg measurements m the AleutIan Passes are cntlcal to understandmg the mfluence of
these waters on the Benng Sea and the Arctlc
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eDOM OptIcal PropertIes m the Southeastern Bermg Sea Durmg Summer 2008

Eunco J D'Sa, LOUIsIana State Umverslty, eJdsa@lsu edu
Puneeta NaIk, LOUIsIana State Umverslty, pnaIk2@lsu edu
JoaqUIm I Goes, BIgelow Laboratory for Ocean SCIences, Jgoes@bIge1ow org
Helgado R Gomes, BIgelow Laboratory for Ocean SCIences, Jgoes@bIgelow org

Chromophonc colored dIssolved orgamc matter or CDOM forms an Important constItuent of
the dIssolved organIc carbon (DOC) pool m natural waters and IS that fractIOn that absorbs lIght
LIght absorptIOn by CDOM IS charactenzed by an exponentIal mcrease m absorptIOn wIth
decreasmg wavelength over the vIsIble and ultravIOlet regIOn of the spectrum wIth Important
ImplIcatIOns to carbon cyclIng through the process of photooXIdatIOn or ItS effects on pnmary
productIOn due to decreased amount of lIght aVaIlable to phytoplankton In thIs study we examme
CDOM optIcal propertIes along cross-shelf transects m the eastern Benng Sea usmg data collected
dunng a cruIse m July 2008 on the Icebreaker USCGC Healy Sources of CDOM m natural waters
such as the eastern Benng Sea mclude terrestnal mputs due to dIscharge from nvers or m SItu
productIOn due to mIcrobIal actIon on organIc matter Other potentIal factors mfluencmg CDOM
dlstnbutIOn m the southeastern Benng Sea dunng the summer mclude water column stratIficatIOn,
spnng sea Ice retreat, the spnng phytoplankton bloom and the smkmg or export of organIC matter to
the bottom Prelnmnary analysIs of data acqUIred along four cross-shelf transects suggest both east­
west and north-south vanabIlIty m CDOM dlstnbutIOn Increases m CDOM absorptIOn WIth depth at
many statIOns were assocIated wIth subsurface mcrease m chlorophyll fluorescence suggestmg
potentIal CDOM sources due tq lTIlcroblal actIOn on algal bIOmass Further analySIS m conjunctIon
wIth phySIcal measurements such as salImty and temperature WIll be presented
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Volume balance and mean ocean dynallllcal topography m the Bermg Sea

Gleb Panteleev, IARe, gleb@Iarc uaf edu
Phylhs J Stabeno, PMEL, phyllIs stabeno@noaa gOY
Dffiltn Nechaev, USM, DmItn nechaev@usm edu
VladImIr Luchm, FEBRAS, vluchm@pOl dvo ru
MotoyoshI Ikeda, UmvercIty of HokkaIdo, mIkeda@ees hokudaI ac JP

We present the results ofthe multIyear efforts on the development of4Dvar data asSImIlatIOn
system m the Benng Sea The presented result mclude the estImate of the Benng Sea volume
balance as a vanatIOnal mverse of the hydrographIc (temperature, sahmty and velocIty) and
atmosphenc chmatologIes The optImIzed transports through the Kamchatka StraIt, Near StraIt,
AmchItka and Amukta passes are -28, 13, 6, and 3 5 Sv respectIvely These transports are
sIgmficantly hIgher than the conventIOnal chmatologIcal estImates but agree well wIth the recent
transports calculatIOns based on duect velocIty measurements Postenor error analysIs and satelhte
sea surface heIght observatIOns mdIcate hIgh mterannual and seasonal vanabIhty of the transports
through the AleutIan passes It was found, that the changes m the Kamchatka straIt transport are
controlled by vanabIhty of the Near straIt mflow and by Alaska Stream transport Another Important
result of thIs study IS the estImate of the mean chmatologIcal sea surface heIght (SSH) dIstnbutIOn
that can be used as a reference SSH for the satelhte altlilletry data m the Benng Sea regIon Several
numencal expenments reveal that the combmatIOn of the obtamed reference SSH WIth satellIte
altImetry anomaly observatIOns results m a reahstIc reconstructIOn of the Amukta pass cIrculatIOn
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Modehng seasonal vanations of sea Ice and ocean cIrculatIOn m the Bermg Sea

Jla Wang, NOAA,Jla wang@noaagov
Haohuo Hu, Umverslty ofMIchIgan, haoguo hu@noaa gov

A 9-km Coupled Ice-Ocean Model (ClOM, Wang et aI, 2002, 2005a) was Implemented m
the entIre Benng Sea to mvestIgate seasonal cycles of sea Ice and ocean cIrculatIOn under
atmosphenc forcmg Sea Ice cover WIth a maxImum of 0 6xl0 km m February to late March was
reasonably reproduced by the Benng-ClOM and valIdated by SSM/l (SpecIal Sensor
MIcrowave/Imager) measurements The model also captures some Important spatIal vanabIlIty and
downscalmg processes such as polynyas and ndgmg, whIch the SSMII measurements cannot
reproduce due to theIr coarse (25 kIn) resolutIOn There are two dlstmct surface ocean CIrculatIOn
patterns m wmter and summer on the Benng shelves due to the dommant wmds, wmch are
northeasterly m wmter and southwesterly m summer Summer low-temperature, hlgh-salImty water
mass «3 C) on the Benng shelf IS formed locally dunng wmter due to strong vertIcal convectIon
caused by salt mJectIOn when Ice forms, wmd, and wmd-wave mlxmg on the shelf The northward
volume transport across the 62 5N-Lme, wIth an annual mean of 0 8 0 33 Sv that IS conSIstent wIth
the measurements m the Benng StraIt, has barotropIc structure, whIch transports heat flux (WIth an
annual mean of7 74 TW, 1 TW=10 Watts) northward The Anadyr Current advects warmer, saltIer
water northward dunng summer, nevertheless, It reverses ItS dIrectIOn to southward dunng wmter
due to predommant northeasterly and northerly wmd forcmg, therefore, the Anadyr Current advects
cold, salty water southward The volume transport on the broad MId-shelf IS northward year round,
advectmg heat (3 3 2 4 TW) and freshwater [-8 10 10 psu (practIcal salImty umt) m s ] northward
One Important findmg IS that the Anadyr Current and the MId-shelf current are out of phase m
volume and heat transports The Alaskan Coastal Current also transports heat and freshwater
northward on an annual basIs The Benng-ClOM also captures the wmter dense water formatIOn
along the SIbenan coast, wmch IS promoted by the downwellmg-favorable northeasterly wmd, and
the summer upwellmg due to the basm-scale upwellmg-favorable southwesterly wmd, wmch bnngs
up the cold, salty, and nutnent-nch water from the subsurface to the surface wltmn a narrow stnp
along the west coast ThIS upwellmg found m the model was also confirmed by satellIte
measurements m thIS study
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Seasonal and spatIal vanatIOns m southeastern Bermg Sea shelf sedIment oxygen consumptIOn
and sulfate reductIon rates

Heather R Wlutney, Urnverslty of Washmgton, hwmtney@u washmgton edu
Allan H Devol, Urnverslty ofWasmngton, devol@u washmgton edu

As part of the Benng Sea Ecosystem Study (BEST), sedlTIlent cores were taken from the
southeastern Benng Sea on three cruIses m late wmter 2007, 2008, and summer 2008 Cores were
mcubated and analyzed for dIssolved oxygen usmg membrane mlet mass spectrometry (MIMS) and
Isotope ratIO mass spectrometry (IRMS) Shelf oxygen consumptIOn rates m the study area
mcreased from an Apnl average of 0 9 mmol/m2/day to 3 4 mmol/m2/day m July 2008 Tills
dramatIc shelf-wIde mcrease m oxygen consumptIOn rates may be a reflectIon of mgh orgarnc
matter mput from an early spnng bloom Summer 2008 oxygen consumptIOn rates also exhIbIted a
sharp latItudmal gradIent m oxygen consumptIOn rates WIth hIgher rates m the north near St
Lawrence Island Sulfate reductIOn rates (SRR) were also measured usmg sulfur-35 radIOtracer
technIques at selected statIOns Results reveal mSlghts mto the aerobIc/anaerobIc orgarnc matter
resprratory partltIornng and a potentIal relatIOnshIp to seasonahty, organIc matter mput, and benthIc
anImal abundance and actIvIty

Student PresentatIOn

PnbIlof Islands Commumty-Baseij Ocean Momtormg

Pmlhp A ZavadIl, Aleut Commurnty of St Paul Island-Tnbal Government, pazavadII@tgspI com
Max Malvansky, TradItIOnal CouncIl of St George, pazavadII@tnbaleco com
Bruce W Robson, Commurnty & Ecology Resources, mandybruce@co-eco com
Antorno J Jenkms, PacIfic Manne EnVIronmental Laboratory, Antorno Jenkms@noaa gov
Peggy SullIvan, PacIfic Manne EnVIronmental Laboratory, Peggy SullIvan@noaa gov

The PnbIlof Islands Aleut commurntIes of St Paul and St George m collaboratIOn WIth the
PacIfic Manne EnVIronmental Laboratory Implemented a commurnty-based ocean momtonng
program usmg SCIentIfic methodology coupled WIth local and tradItIOnal knowledge to assess long­
term changes m the Benng Sea In collaboratIOn SCIentIfic researchers and local researchers we
deployed moored temperature and salIrnty sensors m the harbors St George and St Paul usmg
SeabIrd's 37SM Mlcrocat mstruments The data collected from the moonngs mamtamed by each
commurnty prOVIded regIonal SCIentIsts WIth valuable tIme-senes measurements to track c1lTIlate­
mduced changes m the coastal zone of the Benng Sea Prehmmary results of these data are bemg
worked on and WIll be presented m thIS poster AddItIOnally, the data collected from each moored
sensor IS compared WIth that of the M2 moonng mamtamed by the PMEL on the Benng Sea shelf
The poster WIll also descnbe future data collectIOn and use of data for management purposes
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Bermg Sea Integrated Ecosystem Research Program Patch Dynanncs Study 2008

Kelly BenOlt-Brrd, Oregon State UrnversIty, kbenOlt@coas oregonstate edu
G Vernon Byrd, US FISh & WIldlIfe ServIce, vernon_byrd@fws gov
Lee W Cooper, UrnversIty ofMaryland Center for EnvIronmental SCIence, cooper@cbl umces edu
JacquelIne M GrebmeIer, UrnversIty of Maryland Center for EnvIronmental SCIence,

JgrebmeI@cbl umces edu
Scott Heppell, Oregon State UmversIty, Scott Heppell@oregonstate edu
DavId B Irons, US FISh & WIldlIfe ServIce, davId_Irons@fws gov
Sasha KItaysky, UrnversIty of Alaska, FaIrbanks, ffask@uaf edu
Kathy A Kuletz, US FIsh & WIldlIfe ServIce, kathy_kuletz@fws gov
ChadwIck V Jay, US GeologIcal Survey, chad~ay@usgs gov
Damel D Roby, Oregon State UrnversIty, darnel roby@oregonstate edu
Andrew W Tntes, UmversIty ofBntIsh ColumbIa, a tntes@fishenes ubc ca

The goal of our study IS to undertake a coordmated fine-scale study of bIrds and mammals,
and theIr forage base to detenmne the consequences of spatIal patterns (patches) on predator-prey
dynamICS We are thereby attemptmg to establIsh mechamsms that control the abundance and
dIstnbutIOns of top predators m the Benng Sea, and provIde models WIth data to predIct how and
why these speCIes respond to changes m the phySIcal and bIOlogIcal enVIronment

Concurrent fine-scale field studIes were undertaken dunng 2008 In two geographIc areas of
the Eastern Benng Sea (St Lawrence Island from March May, and at the PnbIlof Islands dunng
July to September) The PnbIlof Islands regIon mcluded a companson between seabIrds and fur
seals at St Paul and St George Islands as part of the large-scale BSIERP research component
SeabIrds (thIck-bIlled murres and black-legged kIttIwakes) and manne mammals (northern fur seals
and PaCIfic walrus) were tracked at sea to determme where, when, and how they capture prey
Forage speCIes were sampled from vessels usmg nets, bottom grabs, and hydro-acoustIcs to descnbe
the patches (qualIty and quantIty) and theIr relatIOnshIp WIth phySIcal oceanography RelatIve
denSItIes of prey patches and foragIng success of bIrds and mammals were related to regIonal and
mterannual dIfferences In populatIOn processes Results from 2008 proVIde mSIghts mto (1) how
changes In patch dynamICS mfluence dIets (speCIes composItIon and energy content), and (11) how
dIets affect the nutntIOnal status of mdIvIduals, whIch m tum determInes populatIOn dynamICS
(reproductIve success and populatIOn trends)
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Brmgmg Research Into Schools Through Classroom Magazmes and the TREC Program

PatncIa L Janes, ScholastIc Inc, pJanes@scholastlc com
Lee W Cooper, Umverslty ofMaryland, cooper@cbl umces edu

In May 2006, I Jomed a team of SCIentIsts mcludmg Lee Cooper and JackIe Grebmeler
aboard the U S Coast Guard Icebreaker Healy The expedItIon s research focused on the ecologIcal
changes takmg place m the northern Benng Sea as seasonal sea Ice decreases and the clImate
warms I embarked on the expedItIon as an mfonnal educator WIth the Teachers and Researchers
Explonng and Collaboratmg (TREC) program admmlstered by the ArctIc Research ConsortIUm of
the U S (ARCUS), wIth fundmg from the NatIOnal SCIence FoundatIOn

As the executIve edItor of ScholastIC s SCIence World and SuperSclence, two of the natIon s
leadmg classroom SCIence magazmes for students m grades 3 through 10, I had the rare opportumty
to engage III current research and then translate my expenences to young readers across the country
ArtIcles descnbmg vanous aspects of the research appeared m SCIence World and SuperSclence, as
well as other ScholastIc publIcatIOns, namely Jumor ScholastIC, ScholastIc News, ScholastIC Math,
and Scope In total, roughly 8 mIllIon students from all walks of lIfe learned about the SCIence that
took place aboard the Healy AddItIonally, I developed a web SIte descnbmg my expenences that
lIves on ScholastIc s Web SIte www scholastIc com/globalwannmg

ThIs poster presentatIOn detaIls my TREC expenences and hIghlIghts vanous artIcles that
developed as a result of my partICIpatIOn m the program The poster Illustrates how the artIcles
adhered to the NatIOnal SCIence EducatIOn Standards (NSES), thereby helpmg students to make
meamngful connectIOns between research that IS takIng place halfway around the world and the
lessons they are learnmg m school The poster also underscores the Importance of fostenng an
ongomg relatIOnshIp between SCIentIsts and students at the pre-collegIate level, and shows how
classroom magazmes can help to bndge these two commumtIes
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At-Sea DlstnbutIon and Abundance of Three Central Place Foragers Around the PnbIlof
Islands

Nathan M Jones, US FIsh and WIldlIfe ServIce, nmJ pacIfic@yahoo com
Kathy A Ku1etz, US FISh and WIldlIfe ServIce, kathy_ku1etz@fws gov
ElIzabeth LabunskI, US FISh and WIldlIfe ServIce, elIzabeth_LabunskI@fws gov

As part of the BSIERP Patch DynamIcs Study we exammed dIstnbutIOn, abundance, and dIet
of seabIrds and manne mammals at sea, m conjUnctIOn wIth colony based studIes at the PnbI10f
Islands Our focal speCIes were black-legged kIttIwakes (RIssa tndacty1a), thIck-bIlled murres (Una
lomvza), and northern fur seals (Callorhznus ursznus) Between 12 July and 13 August, 2008 we
conducted stnp transect surveys of manne bIrds and mammals concurrent wIth oceanographIc
measurements and prey samplIng The study area was wIthIn a 200 km radIUS of St Paul Island
(SPI), and mc1uded St Oeorge Island (SOl) Transects were dIstnbuted across three shelf domams
mId-shelf (depths of dl00m), outer shelf (l00-200m depth), and slope (e20Om depth) WIth a
combmatIOn of randomly selected transects and dIrected survey effort from tagged buds, we
surveyed 2111 km Murres were the most frequently encountered seabIrd on the water and were
most numerous south of SPI, over the outer domam and slope (mc1udmg the PnbI10f Canyon area)
In thIS deep water habItat we observed SIgnIficantly more murres m the early mormng and late
evemng than dunng mId-day hours Concurrent net trawl data suggests murres were foragmg
nocturnally for deep water fishes that mIgrate to the upper water column at mght (e g, MyctophIds)
KIttIwakes were most numerous over the deepest water and least numerous over the shallowest, and
had hIghest denSIties south of SOl and to the southwest beyond the slope domam Northern fur seals
were the most abundant manne mammal encountered, and they showed no clear pattern of
dIstnbutIOn Dunng surveys we collected 47 ThIck-bIlled Murres and 39 Black-legged KIttIwakes
that WIll be used to lmk prey patch dynamICS relative to seabIrd dIet on-SIte (from stomach contents)
and at temporal scales of days and weeks (usmg stable Isotope analyses of tissues and feathers) In
2009 we WIll conduct two SImultaneous surveys around the PnbI10f Islands and Bogoslof Island
ThIS WIll allow us to contrast predator foragmg patterns and prey patch dynamICS for anImals
breedmg on Islands m dIfferent manne habItats
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AleutIan Survey Reveals 16 New SpecIes of BenthIc Marme Algae

Mandy R Lmdeberg, Auke Bay Laboratones, mandy lmdeberg@noaa gov
Sandra C Lmdstrom, Umversity ofBntIsh ColumbIa, sandracl@mterchangeubc ca

BenthIc manne algae have been poorly surveyed m the AleutIan Islands due to the remote
and harsh nature of thIS Island ArchIpelago whIch spans over 1,800 kIn from the Alaska Pemnsula to
Attu Island Surveys conducted dunng 2006 and 2007 by the Alaska Department of Envlfonmental
ConservatIOn (ADEC) as part of the EPA s EnvIronmental Momtonng and Assessment Program
(EMAP) and collaboratIOn WIth NOAA Fishenes have resulted m a major collectIOn of benthIc
manne algae CollectIOns were made from 97 sItes throughout 24 dIfferent Islands of the AleutIan
archIpelago resultmg m a catalogue of over 900 speCImens PrelImmary results show 151 speCIes
have been IdentIfied mcludmg 16 new speCIes, 9 of whIch appear endemIC to the AleutIan Islands,
and 52 new dIstrIbutIOn records Many of the new speCIes were dIscovered west of the
bIogeographIc boundary Samalga Pass, a common findmg among a vanety of AleutIan manne
speCIes A hIghlIght of the collectIon IS the dIscovery of a kelp representmg a new genus and speCIes
we have formally named Aureophycus aleutIcus (KaWai et al , 2008)

TranslatIng SCIence mto Learnmg

Margaret Mary Prevenas, Hawan department of EducatIOn, MaUl, prevenas@hawallantel net

NatIve students hvmg on Isolated Islands m the mIddle of the ocean, expenence firsthand,
envIronmental reperCUSSIOns to mcreased greenhouse gasses The mdigenous way of knowmg IS
dIfferent than tradItIOnal SCIence, and needs to be explored Educatmg our students about global
cllffiate change reqUlres cumculum that uses speCIfic mtelhgences taught m a way that connects the
student WIth the envIronmental problem NatIve learners have strengths m naturalIstIC, spatIal and
mUSIcal mtellIgences VIsual and performmg arts are a way to have students authentIcally learn
complIcated enVIronmental lessons The use of metaphors proVIde assessments that document theIr
understandmg of content

MaggIe Prevenas, PolarTREC and NOAA Teacher-at-Sea onboard USCGC Healy for Benng
Sea Ecosystem Study dunng Apnl-May 2007, translates SCIence mto classroom learnmg for her
Hawanan and PaCIfic Islander populatIOns of students m upcountry MaUl Usmg arts mtegratIOn
workshops offered through the MaUl Arts and Cultural Center, she has desIgned umque SCIence
cumculum to teach a dIverse populatIOns ofHawanan students
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Three Decades of Change m a Far North Eelgrass Food Web

Amy C Tlppery, Umverslty of Alaska FaIrbanks, fsact3@uafedu

In 1974-76, a baselme transect was estabhshed to sample the abundance, bIOdIversIty and
ISOtOPIC values of organIsms across a morphologIcal range of eelgrass m Izembek Lagoon, Alaska
(McConnaughey & McRoy 1979) The same transect, VISIted m July 2008, estabhshed a current
snapshot of the eelgrass (Zostera manna) ecosystem s trOphIC archItecture Now standard m food
web analYSIS, B C Isotope mvestIgatIOns were rare for the 1970 s, and 15N analySIS was not yet
VIable ThIS prehmmary report compares present and hIstoncal data to assess food web shIfts over
the last three decades

Facmg the Benng Sea (N55°18 by W162°54 ), Izembek Lagoon shelters one of the world s
largest eelgrass beds ThIS habItat offers hIgh quahty refuge compared to other types of nearshore
ecosystems (Jonhson et aI, 2003) It IS essentIal to the survIval of resIdent and mIgratory bIrd
specIes, mcludmg threatened Steller s Elders (Taylor and Sowl 2007), and as nursery ground for
Important fishenes In the last three decades, chmate oscIllatIOns m the Gulf of Alaska have
cntIcally changed the manne ecosystem Trackmg consumptIOn ShIftS of pnmary productIOn m
Izembek s food web can forecast snmlar change m the Benng General warmmg trends m the Benng
Sea, coupled WIth a decrease m overcast days at nearby Cold Bay, potentIal productIon of eelgrass
mcreased m the last several decades Therefore, we predIct the food web at Izembek Lagoon has
shIfted to hIgher rehance on eelgrass-based carbon ThIs would present Itself as an overall
ennchment m 13C compared to the ongInal data Our objectIves were to sample eelgrass ecosystem
bIOta and calculate sIgmficant dIfferences occurrmg over the last several decades

Samples were collected m July 2008 wlthm Izembek Lagoon s eelgrass beds and analyzed
for B C and 1~ ratIOS m the Alaska Stable Isotope Faclhty at the Umverslty of Alaska, FaIrbanks

Although orgamsms of Izembek Lagoon apparently have more eelgrass m theIr dIets now vs
m 1974~76, no sIgmficant overall food web ShIft has occurred A few lower trophIc level orgamsms
have made the OppOSIte shIft from eelgrass to POM, and several upper trophIC level orgamsms show
sIgmficant tranSItIons from pnmanly paM to mostly eelgrass

Student PresentatIOn
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Understandmg Ecosystem Processes m the Bermg Sea

Clarence Pautzke, NPRB, cpautzke@nprb org
BIll WIseman, NSF, wwIseman@nsf gOY
FrancIs WIese, NPRB, francIs wIese@nprb org, Came EIschens, NPRB, came elschens@nprb org
Tom Van Pelt, NPRB, tvanpelt@nprb org

The North PacIfic Research Board (NPRB) and NatIOnal SCIence FoundatIOn (NSF) are
studYIng the response of the eastern Benng Sea shelf ecosystem to clImate change and sea Ice loss
The program mcludes three field seasons (2008-2010) and two years of analysIs and IS based on
NSF s 2005 Benng Ecosystem Study and NPRB s Benng Sea Integrated Ecosystem Research
Program Funds for the $52 mIllIon partnershIp mclude $16 mIllIon from NPRB, $21 mIllIon from
NSF, and matchIng funds from NOAA, U S FISh and WIldlIfe ServIce, and U S GeolOgIcal Survey
Over 90 federal, state, and umversIty SCIentIsts are mvolved, many from Alaska, WashIngton,
Oregon, and BntIsh ColumbIa NSF researchers are studYIng atmosphere, ocean phYSICS and lower
trophIc levels, mcludmg physIcal and bIOlOgIcal samplmg around sea Ice and on the ocean floor,
pnmary productIOn near sea Ice, nutnents and stratIficatIOn, and energy transfer through
zooplankton NPRB funded research emphaSIzes forage fish, commercIal fish specIes such as
pollock, PacIfic cod, and arrowtooth flounder, northern fur seals, walrus and whales, and tluck­
bIlled murres and black-legged kIttIwakes ForagIng patterns of marme mammals and seabIrds WIll
be studIed WIthIn large prey aggregatIOns near the PnbIlof, Bogoslof, and St Lawrence Islands
Local and tradItIOnal knowledge research mvolves the coastal commumtIes of Akutan, St Paul,
TOgIak, Emmonak, Savoonga and Nelson Island Federal matchmg funds from NOAA, USGS, and
USFWS WIll support trawl surveys, seabIrd telemetry, and studIes of fur seal pups and persIstence of
foragIng hotspots An mnovatIve ecosystem modelmg actIVIty WIll tIe the program components
together
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Mesozooplankton-Mlcroblal Food Web InteractIOns m Sprmg 2008 m the Bermg Sea
Mesozooplankton Grazmg and Calanus ReproductIon Rates

Robert G Campbell, Umverslty ofRhode Island, campbell@gso un edu
Cann J Ash]lan, Wood Hole OceanographIc InstItutIOn, cash]lan@whOl edu
Evelyn B Sherr, Oregon State Umverslty, sherre@coas oregonstate edu
Barry F Sherr, Oregon State Umverslty, sherrb@coas oregonstate edu
PmlIp A1ata10, Woods Hole OceanographIc InstItutIOn, pa1ata10@whOl edu
Cella Ross, Oregon State Umverslty, cehaross@hotmaI1 com
Donna G Van Keuren, Umverslty ofRhode Island, ]vkdvk@yahoo com

Our pnmary focus IS to understand the Impact of changIng sea Ice condItIons on p1anktomc
food web structure by descnbmg mesozoop1ankton and mlcrozoop1ankton trophIC lInkages and the
fate of phytoplankton blooms m the Benng Sea dunng spnng sea Ice condItIOns Dunng the 2008
spnng cruIse on USCGC Healy, as part of the BEST-BISIERP program, we conducted fourteen
grazmg expenments usmg dommant mesozoop1ankton (copepods and euphausllds) over a range of
oceanograpmc and Ice condItIons to determme carbon-specIfic grazmg rates on water column
phytoplankton, Ice algae, and IDlcrozoop1ankton IngestIOn rates mcreased WIth mcreasmg food
concentratIOn, WIth an apparent threshold concentratIOn observed for euphausllds but not for
copepods Phytoplankton, Ice algae and mlcrozoop1ankton were all Important food sources for
mesozoop1ankton, however sIgnIficant dIfferences m prey preferences (phytoplankton vs Ice algae
vs mlcrozoop1ankton) were observed between the dIfferent mesozoop1ankton types We also
conducted twenty-two egg productIOn (EPR) expenments wIth reproductIvely actIve copepods
speCIes For Ca1anus marshallae, spawmng frequency, but not clutch SIze, was most Important m
determlmng EPR Egg productIOn rate was strongly dependent on food aVaI1ablhty (usmg
chlorophyll as a proxy) and mcreased dunng the penod of the cruIse Egg hatchmg success was
mgh at most locatIOns (92±8%, n=17)
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Poster Berzng Sea - Lower Trophzc Levels

Zooplankton specIes composItIon on the southeastern Bermg Sea shelf durmg summer the
potentIal role of water colunm stability m structurmg the zooplankton commumty and

mfluencmg the survIval of pollock

Kenneth 0 Coyle, Umverslty ofAlaska, coyle@Ims uaf edu
Alexei I Prnchuk, Umverslty ofAlaska, futaIp1@uaf edu

The southeastern Benng Sea sustarns one of the largest fishenes m the natIon, as well as
wildlIfe resources supportrng valuable tounst and Subsistence economIes The fish and wIldlIfe
populatIOns m turn are sustarned by a complex food web lrnkrng pnmary producers to apex
predators through the zooplankton commumty Recent shIfts rn clImate toward warmer conditIons
may threaten these resources by altenng trophIc relatIOnshIps rn the ecosystem on the southeastern
Benng Sea shelf We examrned the zooplankton commumty on the middle shelf of the southeastern
Benng Sea m summer of 1999 and 2004 for any sIgmficant differences rn species compOSItIon,
abundance or bIOmass by regIOn and year Between August 1999 and August 2004, the summer
zooplankton commumty of the middle shelf shIfted from large to small speCies SIgmficant declrnes
were observed rn the bIOmass of large scyphozoans (Chrysaora melanaster), large copepods
(Calanus marshallae), arrow worms (Sagztta elegans) and euphausllds (Thysanoessa raschll, T
znermzs) between 1999 and 2004 In contrast, sIgmficantly hIgher denSitIes of the small copepods
(Pseudocalanus spp, Gahon szmzlzs) and small hydromedusae were observed m 2004 relatIve to
1999 The Shift rn the zooplankton community was accompanied by a three fold mcrease m water
column stabilIty rn 2004 relatIve to 1999, pnmanly due to warmer water above the thermoclrne,
With a mean temperature of 73°C m 1999 and 126°C rn 2004 Stomach analySiS of zero-class
pollock from the rmddle shelf rndlcated a dietary shIft from large to small copepods rn 1999 relatIve
to 2004 Recovery of large zooplankton populatIOns dunng colder conditIons m recent years and
diet analyses showrng fish contamrng large zooplankton mdlcate a tranSitIOn back to a large
zooplankton commumty and a shIft IS diets of large fish from zero-age pollock to large zooplankton
ThIs research suggests that If clImate on the Benng Sea shelf contrnues to warm, the zooplankton
commumty may shIft from large to small taxa, thus altenng energy transfer to commercial fish
speCIes, and potentially Impactrng the fishenes and the econormes they support
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Gastroclods PleIstocene Remnants from PnbIlof Canyon

MIchelle RIdgway, a Oceanus Alaska EnvIronmental Svcs ,m ndgway@hotmaIl com
Nora R Foster, NRF Taxono1TI1c ServIces, swamprat@mosqmtonet com

Located about 60 km south of St George Island, PnbIlof Canyon descends abruptly from the
Benng Sea shelf break (about 120 m deep) to over 1,800 m, and IS among the largest undersea
canyons m the world Dunng exploratIons m the summer of 2007, a field of rounded, sedImentary
masses was found lymg atop a dark SIlty seafloor at 400 meters RIdgway collected two of the
mystenous fist-SIzed clods by research submanne At surface, speCImens were photographed and
frozen m polyethylene bags for later exammatIOn for lIvmg orgamsms, remams ofpast creatures and
other clues to theIr paleontologIcal hIstory To Illummate potentIally fragIle contents, the clods were
exammed usmg mammogram-ImagIng technology Resultmg Imagery revealed one large, mtact
gastropod shell m each clod The gastropods were IdentIfied as Neptunea heros (Gray, 1850) and
Buccmum scalanforme (Moller 1842) both are abundant and WIdely dlstnbuted m the Benng,
ChukchI and Beaufort seas

Both Ice age algae from the clod s surfaces and the two gastropod s typIcal dlstnbutIOn
suggest that the gastroclods ongInated m areas shallower than the 400 m depth where collected A
conSIderatIOn of the sea Ice algae specIes suggest that the samples the last glacIal (or ca 15 to 25 +
kyrBP) If so, perhaps they ongInated m shallow upper layers (100-200 m) and rolled down or were
moved UntIl we have fine scale bathymetry of the canyon, we cannot know the proxImIty of
speCImens to a slope steep enough to roll It IS also pOSSIble that they may have ongInated m
shallows and were redlstnbuted by seasonal sea Ice, or pOSSIbly were dIslodged and swept mto
depths VIa fishIng nets Several hundred clod-lIke features were observed on transect, wIth the
hIghest densIty of clods adjacent to deep gauges m the seafloor presumed to be human dIsturbance
by trawlmg Perhaps these objects were dIslodged near where collected Regardless of theIr locatIOn
of ongIn, each clod has a gastropod shell nucleus, whIch lIkely leached calcIUm carbonate mto the
sedIment around It, formmg an mClplent concretIOn These masses may have remamed mtact whIle
other sedIments washed away m canyon currents
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Modelmg processes controllmg the on-shelf transport of oceamc mesozooplankton populatIons
m the Gulf of Alaska and SE Bermg Sea

GeorgIna A GIbson, Umverslty ofAlaska FaIrbanks, george@Ims uaf edu
Kenneth a Coyle, Umverslty of Alaska FaIrbanks, coyle@Ims uaf edu

I

OceanIC mterzonal copepods are large-bodIed hIgh-energy crustaceans that can provIde an
Important food source for a vanety of planktIvorous fish However, they reqUIre deep water to
successfully reproduce and therefore tend to occur m oceamc and shelf-break habItats
geographIcally removed from many commercIally Important coastal fish stocks Annual dIfferences
m year class strength of forage and commercIal fish stocks such as hemng, pollock, capelIn and
salmon may therefore depend on clImatIc and oceanographIc condItIons promotmg cross-shelf
transport of oceamc copepods to coastal regIons where they are fed on by larval and Juvemle stages
of the above fish speCIes However, specIfic condItIons promotmg or suppressmg on and cross-shelf
transport m the Gulf of Alaska and Benng Sea are poorly understood Our project alms to determme
the clImate-dnven mechanIstIc processes dnvmg the tlmmg and magnItude of transport of oceanIC
zooplankton onto the contmental shelves of the SE Benng Sea and the Gulf of Alaska usmg a
modIfied float track model and a Nutnent-Phytoplankton-Zooplankton (NPZ) ecosystem model
fully coupled to a three-dImensIOnal oceanographIc model (ROMS) Here we present Imtlal results
from the float track model and dISCUSS mSlghts mto the relatIOnshIp between phySIcal oceanographIc
processes and cross-shelf transport of oceanIC zooplankton m the SE Benng Sea and the Gulf of
Alaska

CollaboratIve Research· Downscahng global chmate projectIons to the ecosystems of the
Bermg Sea WIth nested bIOphySIcal models The NPZ Model

GeorgIna A GIbson, Umverslty of Alaska FaIrbanks, george@Ims uaf edu

Imtlal results from the Nutnent-Phytoplankton-ZooplaIIkton (NPZ) model developed
through the Benng Ecosystem Study (BEST) are presented ThIS modelIng effort IS a fundamental
element of an mtegrated program to develop a forecast system for predlctmg the effects of future
clImate change on the ecosystem of the Benng Sea SpecIfically, the mtegrated modelIng effort aIms
to test the hypotheSIS that CIImate-mduced changes m phySIcal forcmg of the Benng Sea WIll
modIfy the aVaIlabIlIty and partltIOmng of food for all trophIC levels of the shelf ecosystem through
bottom-up processes The NPZ model SImulates the lower trophIc levels that form the baSIS of the
manne food cham and IS coupled to a hIgher trOphIC level model (FEAST) and the phySIcal ocean
model (ROMS) The mtegrated SUIte of models WIll be used to produce a senes of multI year
forecasts for the Benng Sea ecosystem gIven alternatIve Intergovernmental Panel on ClImate
Change (IPCC) clImate forcmg scenanos
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NutrIent and Bloom DynamIcs over the Southeast Bermg Shelf

Calvm W Mordy, Genwest Systems,Inc , calvm w mordy@noaa gov

Over the wIde shelf of the eastern Benng Sea, pnmary productIOn supports a predommately
pelagIc food web m the southern portIOn of the shelf and a predommantly benthIc food web m the
northern portIOn of the shelf The tImmg of the spnng bloom may be cntIcal m determmmg whIch
compartment (e g benthIc vs pelagIc) of the ecosystem It supports The presence of sea Ice, and
freshenmg from Ice-melt, altered the phySIcal and che1ll1cal charactenstlcs of the water column
throughout the SU1ll1ller, and sIgrnficantly forced the locatIOn and tImmg of phytoplankton
productIOn Dunng spnng expedItIons, Ice covered waters of the mner and mIddle shelf were m
sharp contrast the mner shelf appeared to be m post-bloom condltlons (low mtrate, hIgh
ammomum), whIle much of the mIddle shelflooked to be m pre-bloom condItIOns (well mIxed, hIgh
mtrate) In summer, the northern shelf was almost entlrely stnpped of morgamc mtrogen (mtrate
and ammomum) Flow over the mIddle shelf was suffiCIently sluggIsh m summer to allow for
estImates of new productIOn based on the seasonal change m nutnents Altogether, these results
demonstrate sIgmficant along-shelf and cross-shelf dependenCIes between pnmary productIOn and
the presence of sea-Ice
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Assessmg the VarIability m the MaterIal PropertIes of Bermg Sea Euphausnds to Improve
ACoustIC Scattermg Models

Joy N Sffilth, Stony Brook UmversIty, JOY smIth@stonybrook edu
Joseph D Warren, Stony Brook UmversIty, Joe warren@stonybrook edu
PatrIck H Ressler, NOAA FIshenes, PatrIck Ressler@noaa gov

Walleye pollock (The~agra chalcogramma) are a commercIally Important fishery m the Benng Sea,
and echosounders are regularly used to assess the populatIOn m order to manage the fishery
AggregatIOns of euphausllds (or krIll), a pnmary food source for pollock, are also detected by
echosounders AcoustIc techmques for measunng such nekton and zooplankton stocks proVIde the
abIhty to estImate the abundance and dIstnbutIOn of a populatIOn as It changes through tIme and
space, as well as to de1meate between acoustIc scattenng from dIfferent speCIes However, m order
to accurately convert acoustIc measures ofbIOta mto ecolOgIcally meamngful parameters (e g
number of ammals, bIOmass), one needs to know how these ammals scatter acoustIc energy
PhYSIcs-based mathematIcal models can be used to predIct the amount of acoustIc energy that a
partIcular orgamsm WIll scatter These models are dependent on parameters that are speCIfic to the
anImal group bemg studIed and mclude theIr SIze, onentatIOn, and matenal propertIes Matenal
propertIes mclude g, the ratIO of an mdIvIdual ammal's denSIty to the denSIty of the surroundmg
seawater, and h, the ratIO of sound as It travels through the anImal compared to the speed of sound as
It travels though water Zooplankton were collected usmg a Methot trawl on the Benng Sea shelf
dunng June and July 2008, and g and h were measured for hve mdIvIdual euphausllds from three
speCIes (Thysanoessa raschll, Thysanoessa znermzs, and Thysanoessa spznifera) EnVIronmental
condItIOns were recorded and m some cases manIpulated m order to determme the effect that
temperature and sahmty may have on the g and h of the ammals The range m g and h measurements
for each euphauslld speCIes WIll be presented, as well as how these parameters changed WIth
envlfonmental or phySIOlOgIcal factors Better knowledge of the matenal propertIes of these
zooplankton wIll lead to more accurate acoustIc scattenng models, whIch m tum WIll allow
bIOacoustIcIans to better estImate the abundance of these anImals m the ocean

Student PresentatIOn
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ReproductIve potentIal of BrIstol Bay red kIng crab and eastern Bermg Sea snow crab

Kathenne M Swmey, NOAA FIshenes, Alaska FIshenes SCIence Center,
kathenne swmey@noaa gOY

Joel B Webb, UmversIty of Alaska FaIrbanks, School ofFIshenes and Ocean SCIences,
Joel webb@alaska gOY

Gmny L Eckert, UmversIty of Alaska FaIrbanks, g eckert@uaf edu
Gordon H Kruse, UmvsersIty of Alaska FaIrbanks, gordon kruse@uaf edu

IncorporatIOn ofreproductIve potentIal m the development ofbIOlogIcal reference pomts IS a
pressmg fishery management need for Benng Sea crab stocks Currently, assessments of
reproductIve potentIal are based upon spawmng stock bIOmass, whIch does not mcorporate
vanabIhty m productIOn or vanabIhty due to densIty-dependent or densIty-mdependent factors To
Improve estImates of productIOn vanabIhty for Bnstol Bay red kmg crabs (Paralzthodes
camtschatlcus), we estImated egg loss dunng broodmg and exammed mterannual vanabIhty m
fecundIty by companng the relatIOnsmp between carapace length and fecundIty among samples
collected dunng fall 2007 and summer 2007 and 2008 LIkeWIse, mterallllual vanabIhty m
fecundIty for eastern Benng Sea snow crabs (ChLOnoecetes OpzlLO) was exammed by companng the
relatIOnsmp between carapace WIdth and fecundIty among samples collected dunng summer 2007
and 2008 MultIparous red kmg crabs were sIgmficantly less fecund m the fall than summer m
2007, WIth estImates of egg loss rangIng from 1 9 to 14 8% SIgnIficant mterallllual dIfferences m
fecundIty were not observed for multIparous female red kmg crabs or multIparous snow crabs
between 2007 and 2008 These prehmmary findmgs suggest that egg loss occurs dunng broodmg
among multIparous red kmg crabs and that fecundIty may not be mghly vanable between years for
multIparous red kmg crabs and snow crabs Thus, sources of vanabIhty m reproductIve potentIal
should be exphcItly defined m the development of bIOlOgIcal reference pomts assocIated WIth
reproductIve potentIal
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Improvmg AcoustIc Scattermg Models for VarIous Bermg Sea Zooplankton

Joseph D Warren, Stony Brook UmversIty, joe warren@stonybrook edu
Joy N SmIth, Stony Brook UmversIty, JOY smIth@stonybrook edu
Patnck H Ressler, NOAA FIshenes, Patnck Ressler@noaa gOY

Echosounders are used to survey stocks of commercIally Import~t fish speCIes m the Benng
Sea, such as walleye pollock (Theragra chalcogramma) In addItlon to detectmg echoes from
pollock, these systems also receIve echoes from other scatterers m the water column, mcludmg
aggregatIOns of zooplankton WInle euphausllds are typIcally the most abundant zooplankton group
m terms of bIOmass, other types of zooplankton may contnbute sIgnIficantly to the measured
acoustlc backscatter Zooplankton were collected usmg a Methot trawl on the Bermg Sea shelf
dunng June and July 2008 LIve ammals were mamtamed onboard the smp and several Important
acoustIc scattenng model mput parameters were measured on mdIVlduals, mcludmg body SIze,
shape, body composItlon, denSIty, and sound speed We report these measurements for several
dIfferent types of zooplankton, mcludmg copepods, gastropods, amphIpods, sqUId, chaetognaths,
fish larvae, jellyfish, and sIphonophores We dISCUSS how these data can Improve acoustlc scattenng
models that are used to eIther estlmate organIsm abundance or dIstmgUIsh between scattenng from
dIfferent types of ammals
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Poster Berzng Sea - Fzsh and Fzsh Habztat

SpatIal patterns m physIcal habItat and ammal bIOmass from the At-Sea component of the
BSIERP Patch DynamIcs Study

Kelly BenOIt-BIrd, Oregon State UrnversIty, kbenOIt@coas oregonstate edu
Scott Heppell, Oregon State UrnversIty, Scott Heppell@oregonstate edu
Kathy A Kuletz, US FIsh and WIldlIfe ServIce, kathy_kuletz@fws gov
Nathan M Jones, Moss Landmg Manne Lab, run] paclfic@yahoo com
Luke WhItman, Oregon State UrnversIty, luke_whItman@msn com
Neal McIntosh, Oregon State UrnversIty, runcmtosh@coas oregonstate edu

Dunng July and August of2008, the At-Sea research team of the BSIERP Patch DynamIcs
Study collected data from 110, 10-km long transects dIstnbuted across three topographIc zones
around the Pnbl10f Islands The phySIcal habItat at each transect was sampled WIth 2 CTD casts The
bIOmass of fish and zooplankton along each transect was sampled WIth tows of two types of nets and
multI-frequency acoustIcs whIle manne bIrds and mammals were quantIfied usmg VIsual
observatIOns We found sIgmficant spatIal vanabIlIty m both the habItat and the bIOmass of anImals
across our three zones Some arnmals were strongly assocIated WIth topographIc zones conSIstent
WIth our a pnon samplIng dIVISIOns, however other arnmals showed very lImIted aSSOCIatIOns m
theIr vanabIlIty WIth the phYSICal habItat In thIs poster, the bud and forage fish teams present the
first mtegratIOn of results from the 2008 field study The maps presented of the observed spatIal
patterns WIll serve as a baSIS for dIscussIOn for further synthesIs among mvestIgators m the BSIERP
program

SpatIal DIstrIbutIon, EnergetIc Status, and Food HabIts of
Eastern Bermg Sea Age-O Walleye Pollock

Edward V Farley, Ted Stevens Manne Research InstItute,
Alaska FIshenes SCIence Center, ed farley@noaa gov

Age-O walleye pollock were collected from the eastern Benng Sea (EBS) dunng years when
ocean temperatures were anomalously wann (2004-2005) and cool (2006-2007) VanabIlIty m the
spatIal dIstnbutIOn, food habIts, energetIc condItIOn, and recruItment to the age-l lIfe stage was
mvestIgated m relatIOn to thennal regIme Age-O pollock were large and WIdely dIstnbuted dunng
warm years but small and largely confined to the mIddle domam of the EBS dunng cool years
Energy denSIty was pOSItIvely correlated WIth body weIght and greater dunng years when condItIons
were anomalously cool The proportIOn of smaller age-O pollock m the dIet of larger mdIvIduals was
hIgh when condItIOns were wann (21 9% of dIet by weIght), and euphausllds were the most
Important prey (365% of dIet by weIght) when condItIOns were cool EBS age-O pollock were
abundant and broadly dIstnbuted from Bnstol Bay to offshore and northern locatIOns dunng warm
years, dunng cool years, age-O pollock were less abundant and theIr dIstnbutIOn was constncted to
the southeastern Benng Sea An mverse relatIOnshIp between brood year abundance and survIval of
age-O to age-l was found Our results mdIcate that when spnng (summer) sea temperatures on the
EBS shelf are very wann and the water column IS hIghly stratIfied dunng summer, age-O pollock
allocate more energy to growth than to lIpId storage, leadmg to low energy denSIty pnor to wmter,
and thus hIgher over-wmter mortalIty
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Wmter Food HabIts of Chmook Salmon m the Eastern Bermg Sea

Nancy D DavIs, UruversIty ofWashmgton, ncdd@u washmgton edu
Kathenne W Myers, UruversIty of Washmgton, kwmyers@u washmgton edu
Wyatt J Fourruer, UruversIty ofWashmgton, wyattak@u washmgton edu

Wmter IS a cntIcal penod for ocean survIval of salmon SamplIng by the U S North PacIfic
Groundfish Observer Program (NOAA FIshenes) provIded data on wmter food habIts ofChmook

\
salmon m the eastern Benng Sea Stomach samples, scale samples, and assocIated catch and
bIOlOgIcal data collected by US observers from January to March and July to August 2007 were
analyzed Results showed the proportIOn of empty stomachs was hIgher m wmter (45%) than m
summer (8%), mdIcatmg wmter starvatIon ofChmook salmon We dIscovered that some ChInook
salmon feed m wmter on walleye pollock offal (cut fins, bone, skm, etc ), presumably dIscarded by
at-sea groundfish processors The most common natural food of ChInook salmon m wmter was
sqUId DIversIty of sqUId speCIes m Chmook salmon dIets was hIgher m wmter than m summer,
when more fish (partIcularly, Juverule walleye pollock) were consumed AddItIonal seasonal-,
spatIal-, age-, SIze- and matunty-related patterns of prey utIlIzatIOn by ChInook salmon m the
eastern Benng Sea WIll be dIscussed and compared to results of the Benng AleutIan Salmon
InternatIonal Survey research
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Assessment of Bnstol Bay Red Kmg Crab Resource for Future Management ActIon
ImplementIng a CooperatIve Approach

Steven E Hughes, Natural Resources Consultants, Inc, shughes@nrccorp coom
Scott E Goodman, Natural Resources Consultants, Inc, sgoodman@nrccorp com

The Benng Sea Flshenes Research FoundatIOn (BSFRF) cooperatmg WIth NMFS and
ADF&G conducted a 2nd full survey ofBnstol Bay red kmg crab (BBRKC) m late May - June 2008
under NPRB project 825, as contmumg work ofNPRB project 625 The 2008 survey used the same
specIalIzed trawl gear WIth a NETMIND package aboard the same chartered vessel The area swept
for each trawl tow was accurately measured by the trawl mensuratIOn sensors and the use of the
NMFS newly desIgned bottom contact sensor developed for the 2007 survey agam provIded the
abIlIty to measure on-bottom tIme ofthe trawl Survey methodology relIed on results from a 2005
pIlot study for deSIgn, conduct and analysIs of full-scale assessments for 2007 and 2008 ofthe
BBRKC stock The 2008 survey samplIng was conducted m 30 days at sea WIth an expenenced
SCIentIfic crew of four The survey was conducted over approxlffiately the same 24,000 sq nm
region as m 2007, conslstmg of255 random SIte tows WIth GPS measured area swept Fourteen
addItIOnal statIOns were added along the eastern edge of the survey area m 2008 to expand survey
coverage over the eastern-most dlstnbutIOn of the BBRKC As m the pnor year s survey, the 2008
survey methodology and gear proved hIghly effectIve The speCIalIzed trawl IS belIeved to have a
crab catchabillty coeffiCIent near 1 0 resultmg m a more accurate measure of adult and small SIzed
Juvemle crab denSItIes The hIgh number of statIOns sampled and the applIcatIOn of geostatIstics
generated hIgher preClSlon BBRKC bIOmass estImates than estImates from the standard NMFS
survey m the same area and tIme BSFRF research for 2008 proVIded for a 2nd year of conSIstent
comparatIve survey results Abundance and bIOmass estImates and statIOn catch rates have been
compared WIth the standard NMFS survey for the same region Results have been shared WIth
NPRB, ADFG and NMFS m preparatIOn for a formal peer reVIew workshop m the spnng of2009
and for future research applIcatIOn
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A cooperatIve pollock acoustIC bIOmass survey for management of fisherIes mteractIons wIth
Steller sea hons m the AleutIan Islands

ElIzabeth Logerwell, NOAAINMFS, lIbby logerwell@noaa gov
Lowell Fntz, NOAA-NMML, lowell fntz@noaa gov
Steve Barbeaux, NOAA-NMFS, Steve Barbeaux@noaa gov

The goal of our project IS to mvestIgate whether cooperatIve bIOmass surveys are an
effectIve way to manage fishenes at local scales Important to predators such as Steller sea lIons
Our long-tenn VISIOn IS that one or more commercIal fishmg vessels conducts hydro-acoustIc
surveys m specIfic areas of Steller sea lIon cntIcal habItat pnor to commercIal fishmg begmmng m
these areas BIOmass estImates from these surveys would then be used to set a quota for the area
surveyed that does not JeopardIze the foragmg success of Steller sea lIons m the area To desIgn an
effectIve cooperatIve survey, we need to know whether the data collected by commercIal vessels IS
of suffiCIently hIgh qualIty and resolutIOn, and suffiCIently low vanabIlIty to assess bIOmass at local
scales We also need to know where the fishery would be expected to operate and where Steller sea
hons prey upon pollock Fmally, mfonnatIOn on the phySIcal oceanographIc processes that dnve
pollock dIstnbutIOns IS Important for bUIldmg conceptual models of the mteractIOns between
enVIronment, fishmg, prey and predators To address these mfonnatIon needs, we conducted
replIcate wmter acoustIc surveys ofpollock m the central AleutIans from a NOAA research vessel
and a commercIal vessel eqUIpped WIth a sCIentIfic qualIty ES60 echosounder To assess the
relatIve Importance ofhaul-outs near pollock spawrung areas and near fished areas, we collected
data on sea lIon dIstnbutIOn and dIet PhySIcal and bIOlOgIcal oceanographIc data were collected to
compare water column propertIes and zooplankton dIstnbutIOn m areas of hIgh and low pollock
bIOmass In thIS presentatIOn we wIll address the questIOns of data quahty, resolutIOn and vanabIhty
from pollock surveys on commercIal vessels We WIll also present a prehmmary analySIS of the
dIstnbutIOn of sea hans and the prey composItIon of theIr dIet, as well as how both relate to pollock
bIOmass dIstnbutIOn and oceanographIc propertIes
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EstImatmg PacIfic cod movement desIgn of a mark-recapture expenment
on a large geographIc scale

Peter Munro, NatIOnal Manne FIshenes ServIce, peter munro@noaa gov

In autumn 2009 a large scale mark-recapture expenment wIll commence m the eastern
Benng Sea to estImate movement rates ofPacIfic cod as they aggregate for spawmng (funded by the
North PacIfic Research Board under NPRB Project 815 and the Alaska FIshenes SCIence Center)
Several years ofprelImmary study have culmmated m a stratIfied desIgn for an expenment to
provIde data for a movement model based on that descnbed m AnganuzzI et al (1994) Results
from much of the prelImmary work have been reported by Shl (NPRB Project 620) and those
findmgs wIll be summanzed Shl s conclUSIOns about sIte fidelIty and about the apparent hIgh
estImated rates of annual survIval, explOItatIOn, and mstantaneous natural and fishmg mortalItIes
wIll be dIscussed JustIficatIon ofthe mark-recapture expenmental desIgn wIll be provIded Also, a
cruIse to valIdate the efficacy of longlmmg as a method for captunng and taggIng PacIfic cod was
completed m October 2008 and results wIll be gIven as they pertam to the desIgn of the expenment

The expenment consIsts of a dedIcated late autumn cruIse aboard a factory longlmer to tag
and release cod, recovery of tags by commercIal fishenes from January through Apnl, and a late
wmter or early spnng cruIse aboard a factory longlmer to estImate fishery mdependent tag recovery
rates DedIcated cruIses wIll allow tag mIxmg, calIbratIOn of commercIal recovery rates, and
proVIde data for estImatmg stratum speCIfic explOItatIOn rates Further detaIls of the desIgn wIll be
prOVIded, mcludmg strata defimtIOn, sample SIze, and locatIOns of samplmg statIOns PartIcular
attentIOn wIll be paId to the role of the tImmg of markmg and recaptunng to assure valIdIty of the
assumptIOn of constant and straIght-lIne movement of cod among strata
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FIrst steps for fish movement studIes
tag attachment consIderatIons for Atka mackerel and PacIfic cod

Juhe K NIelsen, UAF, J melsen@uaf edu
NIcola HIllgruber, UAF, n hIllgruber@uafedu

Understandmg the movement ofmanne anImals at dIfferent spatIal and temporal scales IS
lillportant for managmg fishenes and enVIronmental resources, e g , movement mformatIOn IS used
for vanous management tools rangmg from stock IdentIficatIOn and assessment to deSIgn ofmanne
protected areas Tags used m movement studIes range from sImple harvest tags to e1ectromc tags
(e g, archIval, acoustIc, or satellIte tags) Recent technologIcal advances m e1ectromc tags are
spumng an expansIOn m the scope, scale, and number ofmovement studIes Because movement
studIes assume Imphcltly that attachIng tags to an amma1 wIll not affect ItS behavIOr, choosmg the
optImal method for tag attachment IS cntIcal for achIevmg unbIased movement results However,
mformatIOn on optImal taggIng methods IS not always avaIlable The genenc and often-cIted 2%
rule (CATAG Concerted ActIOn project, European ComnnssIOn) guldehne for choosmg tag SIze
does not account for morphologIcal and behaVIOral dIfferences between fish speCIes, ontogenetIc
stages, and sexes Therefore, laboratory studIes to determme the maXImum SIze of tag and optImal
attachment methods are often a necessary first step for proper study deSIgn We WIll present
prelmnnary results from an on-gomg laboratory study to assess tag retentIOn, mortahty, growth, and
behaVIOral changes m tagged kelp greenhng (Hexagrammos decagrammus) as a locally aVaIlable
surrogate speCIes for the closely-related Atka mackerel (Pleurogrammus monopterygzus)
InformatIOn from thIS study WIll be used to deSIgn future acoustIc telemetry studIes for Atka
mackerel m the AleutIan Islands In addItIOn, we WIll present a companson of Important
conSIderatIOns for taggIng Atka mackerel vs PaCIfic cod to hlghhght the effects ofmorpholOgIcal
and behaVIOral dIfferences between speCIes m developmg tag attachment methods for movement
studIes
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Manne HabItat Mappmg Technology for Alaska
Workshop Report and PublIshed Monograph

JennIfer R Reynolds, UmversIty of Alaska Falfbanks, Jreynolds@guru uaf edu

A workshop entItled Manne HabItat Mappmg Technology for Alaska, sponsored by the
North PacIfic Research Board and orgamzed by Alaska Sea Grant, was convened m Anchorage on
Apnl 2-4, 2007 ThIs workshop exammed eXIstmg technologIes that would be effectIve for mappmg
subtIdal benthIc habItats m the Gulf of Alaska, Benng SealAleutIan Islands, and ArctIc The purpose
was to mcrease understandmg ofbenthIc habItat mappmg and to help guIde selectIOn of
technologIes for future habItat mappmg programs The focus was on technologIes rather than
specIfic habItat mappmg projects, although Alaskan examples were used as IllustratIOns The
workshop covered five general tOPICS (1) MotIVatIOn for the workshop, 1 e , what IS manne habItat
mappmg and why do managers need It? (2) Remote sensmg technologIes for seafloor mappmg,
pnmanly acoustIc technologIes for multIbeam sonar, SIde-scan sonar, and sub-bottom profilIng, and
these technologIes may be deployed from ShIpS, small boats, or undersea vehIcles AIrborne
bathymetnc LIDAR was also dIscussed (3) TechnologIes for vIsual surveys, specIfically manned
submersIbles, remotely operated vehIcles (ROVs), autonomous underwater vehIcles (AUVs), and
towed VIdeo sleds (4) Translatmg data mto habItat claSSIficatIOn through analysIs of vIdeo data,
constructIOn of databases, and claSSIfyIng areas of the seafloor WIth specIfic habItat charactenstIcs
(5) Case hlstones of maJor habItat mappmg programs from Heceta Bank (Oregon) and the ExclUSIve
EconomIc Zones of Ireland and AustralIa, WhICh descnbed several approaches to effectIve habItat
mappmg of large regIons

Alaska Sea Grant publIshed a peer-revIewed monograph contammg papers developed from
presentatIOns by the mVIted speakers m October, 2008 The publIcatIOn contams 16 chapters plus the
full workshop report and an mdex It IS aVaIlable m CD fonnat (no charge) from Alaska Sea Grant at
http //seagrant uaf edu/bookstore/pubs/AK-SG-08-03 The chapters and mdex are also avaIlable
onlme through the web SItes of Alaska Sea Grant (bookstore) and the North PaCIfic Research Board
(Project 615)

J R Reynolds and H G Greene, edItors 2008 Manne HabItat Mappmg Technology for Alaska
Alaska Sea Grant College Program, UmversIty of Alaska FaIrbanks (FaIrbanks, Alaska), 282
pp ISBN 978-1-56612-131-6 DOl 10 4027/mhrnta 200800
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Rockfish abundance and dIUrnal habItat assocIations on Isolated rocky habItat (Zhemchug
ndges) m the eastern Bermg Sea

Coos Rooper, Alaska FIshenes SCIence Center, coos rooper@noaa gov
Gerald R Hoff, Alaska FIshenes SCIence Center, Jerry hoff@noaa gov

The substrates of the eastern Benng Sea shelf are domInated by mIxed sand, mud and clay
sedIments, WIth very few locatIOns wIth hard substrates sImIlar to those found In the AleutIan
Islands and the Gulf ofAlaska Consequently, many rockfish specIes are absent or In low
abundance In the eastern Benng Sea However, a persIstent aggregatIOn ofrockfishes was detected
around Zhemchug Canyon m 2006 and 2007 m aSSOCIatIOn WIth two Isolated ndges We explored
these two umque ndge features near the southern arm of Zhemchug Canyon that nse from an
otherwIse flat ocean floor dunrtg July 2008 One objectIve OfthIS project was to examme day/mght
dIfferences In habItat utIlIzatIOn and abundance by rockfish on Zhemchug ndges ACOUStIC data for
relatIve bIOmass estImates as well as bottom topography and general substrate types were collected
usmg an EK60 smgle beam (38 kHz) hydroacoustIc system EK60 transects conducted dunng
daylIght and mghttIme hours along the same tracklmes showed rockfish In greater abundance In the
water column dunng daylIght hours than at mght A stereo-vIdeo drop camera system was used to
collect data on fish and Invertebrate abundance, speCIes composItIons, sIze frequency, and habItat
aSSOCIatIOns at 15 transects VIdeo from camera drops showed adult rockfish (mostly northern
rockfish and PaCIfic ocean perch) to be predommantly benthIC dunng mght, when fish were
observed lyIng dIrectly on the bottom and, consequently, not vISIble USIng hydroacoustIc methods
Dunng daylIght hours adult fish were demersal to pelagIC formIng large actIve schools above the
bottom WIth smaller fishes (Juvemle PaCIfic ocean perch) present on bottom throughout the daytIme
Both hydroacoustIc and VIdeo data showed the rocky ndges to be hIghly productIve as rockfish
habItat and the ndges possessed an abundance ofHAPC orgamsms such as coral and sponges,
unlIke the surroundIng eastern Benng Sea slope habItat
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Seasonal bIoenergetIcs of walleye pollock (Theragra chalcogramma) and PacIfic cod (Gadus
macrocephalus) m the southeastern Bermg Sea

ElIzabeth Calvert SIddon, UmversIty ofAlaska FaIrbanks, ElIzabeth SIddon@noaa gov
Ron A Hemtz, NOAA/NMFS/Alaska FIshenes SCIence Center

Ted Stevens Manne Research InstItute, ron hemtz@noaa gov
NIcola HIllgruber, UmversIty ofAlaska FaIrbanks, n hIllgruber@uaf edu

Energy densIty of early lIfe stages of fishes can be an mdIcator of growth and survIval
potentIal Seasonal vanabIlIty m fish condItIon may mdIcate dIfferentIal allocatIOn of resources
(1 e, to growth or storage) and may help predIct survIval through the fishes first wmter In the
present study, seasonal bIOenergetIcs data WIll be collected over three years, 2008-2010, to
determme the seasonal pattern of energy denSIty of age-O walleye pollock (Theragra chalcogramma)
and PaCIfic cod (Gadus macrocephalus) and to examme the relatIOnshIp between energy content of
age-O Juvemles and the abundance of age-l fish the followmg summer WhIle survIval and
recrmtInent of walleye pollock and P cod are affected by mterannual envIronmental changes,
mcludmg the extent ofthe cold pool, processes affectmg survIval, partIcularly dunng the larval
stage, dunng whIch larvae are subject to local advectIOn and current patterns, are not well
understood CondItIOn factors, mcludmg energetIc content of larvae, as well as prey compOSItIon,
prey qualIty, and temporal and spatIal dIstnbutIOn patterns ofprey, may help to explam the
vanabIlIty m survIval and recrmtInent success To better understand these processes, larval walleye
pollock and PaCIfic cod WIll be sampled dunng the followmg annual surveys from spnng through
fall NPCREP (early spnng), BESTIBSIERP and MACE (early summer), FOCI (September), and
BASIS (late fall) To date, walleye pollock energetIcs samples from BASIS 2007 (age-I) and
BESTIBSIERP 2008 (age-O), as well as select zooplankton samples, whIch WIll be used as
mdIcators ofprey qualIty, have been analyzed The energy content of walleye pollock sampled
dunng BASIS 2007 was well above preVIOUS years, mdIcatmg adequate energy content for
overwmter survIval Because overwmtenng survIval may be an Important component ofrecruItment
success, these results WIll be essentIal m Improvmg our understandmg of recruItInent vanabIlIty of
these Important groundfish stocks m the eastern Benng Sea
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Sperm reserves of prllmparous snow crab (ChlOnoecetes oplllO) m the eastern Bermg Sea

Laura M Slater, Alaska Department ofFIsh and Game, laura slater@alaska gov
Krrsten A MacTaVIsh, InternatIOnal PacIfic HalIbut COmmISSIOn, Kusten@Iphc washmgton edu
Douglas PengIlly, Alaska Department ofFIsh and Game, doug pengIlly@alaska gov

The snow crab (ChlOnoecetes OpZllO) stock m the eastern Benng Sea supports an Important
commercIal fishery m whIch males of a mIrumum SIze are harvested The stock s mature bIOmass
abruptly declIned pnor to the 2000 fishery and annual harvests fell from a range of 66-329-mI1lIon
pounds dunng 1990 1999 to a range of24-57-mIllIon pounds dunng 2000-2008 Female snow crabs
possess sperm storage organs and, If suffiCIently msemmated, can store sperm for succeSSIve clutch
fertIlIzatIOn, a feature that could conceIvably buffer the stock from recruItment overfishmg by the
males-only fishery However, a study of the reproductIve potentIal of snow crab followmg the stock
declme showed that pnffilparous females had relatIvely low sperm reserves To better understand the
factors affectmg the reproductIve potentIal of snow crab m the eastern Benng Sea, sperm reserves
were assessed m 2005 and 2007 Mean spermathecalload of pnmIparous snow crab was
bIOlOgIcally SImIlar between 2005 (0 02482 g, n=56) and 2007 (0 02542 g, n=92) PnmIparous snow
crab from the northern area of dIstnbutIOn m the eastern Benng Sea showed slIghtly lower mean
spermathecalload values (2005 00248 g, n=56, 2007 00225 g, n=56) m companson to those from
the southern area of dIstrIbutIOn (2007 003039, n=31) Sperm reserves ofpnmIparous snow crab
from the eastern Benng Sea appear low relatIve to levels reported for snow crab from the Northwest
AtlantIc
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The ArctIc-Yukon-KuskokwIm Sustamable Salmon ImtIatIve A CollaboratIve Approach to
Addressmg Manne and Freshwater Salmon Research m Western Alaska

Joseph J Spaeder, Benng Sea FIshermen s AssocIatIOn, JJspaeder@earthlmk net

Through cooperatIve management (or co-management), governmental managers and local or
regIonal groups of resource users have Jomtly deVIsed collaboratIve approaches to resource
management and research In thIS presentatIon, we examme the evolutIOn and performance of what
has emerged as one the largest examples of cooperatIve management of research across the full
salmon lIfe hIStOry of PacIfic salmon the ArctIc-Yukon-KuskokwIm Sustamable Salmon IrntIatIve
(AYK SSI) In 2001, m response to salmon declmes, a dIverse set of stakeholders establIshed thIS
mnovatIve partnershIp mcludmg two federal agenCIes, one state agency, one non-governmental
organIzatIOn, and three regIonal natIve orgarnzatIOns representmg three dIfferent Alaska natIve
cultures (InupIat, Yup Ik and Athabascan) Based on five years of expenence m the ImplementatIOn
of thIs collaboratIve research IrntIatIVe, we examme a senes of challenges mcludmg 1) creatmg an
mtegrated approach to manne and freshwater research addressmg declmed salmon stocks, 2) usmg
a consensus process to establIshmg a shared VISIOn of research pnontIes and make research fundmg
deCISIOns among dIverse stakeholders, 3) mtegratmg capaCIty bUIldmg for local mvolvement m
salmon research mto all aspects ofthe research program We WIll dISCUSS how such collaboratIve
processes work, how they address the mterconnectedness ofmarme, estuanne and freshwater
domams and how they mfluence governmental research and management mstItutIOns
Understandmg how these bamers and challenges have been addressed reveals both strengths and
fragIlIty of thIS cooperatIve research IrntIatIve and suggests potentIal modIficatIOns for future regIme
deSIgn
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Age, growth, and maturatIOn of sculpms m the eastern BerIng Sea and AleutIan Islands

Todd TenBnnk, Alaska Fishenes SCIence Center, todd tenbnnk@noaa gov
Kenm Aydm, Alaska Fishenes SCIence Center, Kenm Aydm@noaa gov

Age, growth, matunty, and food habIts of five sculpms (plam sculpm, Myoxocepha/us jaok,
great sculpm, M po/yacanthocepha/us, warty sculpm M verrucosus, yellow Insh lord I

Hemz/epzdotus jordanz, and bigmouth sculpm Hemztrzpterus bolznz) are currently bemg mvestIgated
m the eastern Benng Sea and AleutIan Islands FIllmg lIfe hIstOry data gaps WIll aid m assessmg
sculpm stocks and to better understand theIr ecolOgical role m these regions Here, we present
results on the age, growth and matunty aspects of thIs project Agemg was conducted usmg the
break and burn method for all speCIes, WIth the exceptIOn ofthe yellow Insh lord, whIch was aged
usmg thIn sectIOmng MaxImum ages are as follows 28 yellow Insh lord, 20 bigmouth sculpm,
18 warty sculpm, 17 great sculpm, and 16 plam sculpm In each speCIes, growth as expressed by
the von Bertalanffy model was statIstIcally sIgmficant between sexes ThIS study IS the first to
report on the agemg of the warty and bigmouth sculpms and our results mdicate that the estImated
maXImum ages for the yellow Insh lord, great sculpm, and plam sculpm IS the hIghest reported
MaturatIOn was mvestIgated based on hIstolOgical methods and analyses are bemg conducted for
three of the five speCIes Length and age at 50% matunty for the yellow Insh lord for the eastern
Benng Sea and AleutIan Islands was estImated to be 26 1 cm (34 years) and 289 em (50 years),
respectIvely Matunty estnnates are also bemg reported here for the great and bigmouth sculpms m
the eastern Benng Sea

VarIabIlIty m egg qualIty for eastern Bermg Sea snow crab, ChlOnoecetes OPZllO

Joel B Webb, Umversity ofAlaska Fairbanks, Joel webb@alaska gov
Paulme Zheng, Juneau-Douglas HIgh School, paulme zheng@hotmail com

Understandmg vanabIlIty m populatIOn reproductIve potentIal IS Important for management
of explOIted crab stocks For the snow crab, Chzonoecetes opz/zo, a commercIally nnportant speCIes
m the eastern Benng Sea, reproductIve potentIal can be measured by the number ofVIable eggs
camed by females PopulatIOn egg productIOn IS known to vary WIth female abundance and
charactenstIcs of md1VIdual females such as SIze and reproductIve status However, m addItIon to
the number of eggs carned by mature females, reproductIve potentIal may also vary If females
produce eggs of diffenng qualIty To assess pOSSIble trade-offs between egg number and egg
qUalIty, mdicators of egg qualIty were evaluated among three groups of eastern Benng Sea snow
crab of diffenng age relatIve to the tenmnal molt to matunty Females collected near St Matthew
Island m August 2007 were claSSIfied by condItIon of the exoskeleton as newshell pnmiparous,
oldshell multIparous, or very oldshell multIparous Pnmiparous females carrymg therr first clutch of
ontogeny had SImIlar egg energetIc content, mean egg diaIlleter, mean egg weIght, and number of
eggs per umt SIze as oldshell or very oldshell multIparous females Several very oldshell females
had relatIvely lower fecundIty and had non-developmg ovanes mdicatmg pOSSIble senescence
These results support the conclUSIOn that reductIOns m reproductIve potentIal for female snow crab
are lIkely to be observed as lower mdividual fecundIty rather than a decrease m egg qualIty
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Fme-scale analysIs of arrowtooth flounder catch rates m the eastern Bermg Sea
reveals spatIal trends m abundance and dIet

StephanI Zador, NOAA, stepham zador@noaa gov
Kenm AydIn, NOAA-Alaska FIshenes SCIence Center, Kenm AydIn@noaa gov

MultIple lInes of eVIdence suggest that changes In the manne clImate In the Benng Sea are
leadIng to numencal and dIstnbutIOnal ShIftS In fish populatIOns Arrowtooth flounder
(Atherestheses stomzas) have quadrupled SInce the early 1980s In the eastern Benng Sea, In contrast
to other Important groundfish speCIes Recently, recommended catches for Benng Sea walleye
pollock (Therega chalcogramma) have been reduced, In part due to concerns about the grOWIng
threat of arrowtooth flounder predatIOn ofJuvemle pollock as has been wItnessed In the Gulf of
Alaska Thus, the goal of our study was to Improve our understandIng of the Impact of arrowtooth
flounder to commercIal fishenes In the changIng clImate of the Benng Sea, wIth a specIfic focus on
potentIal dIstrIbutIOnal shIfts In overlap between the two speCIes To meet thIs goal, we IdentIfied
phySIcal and bIOlOgIcal habItat charactenstIcs that are correlated WIth arrowtooth flounder bIOmass
trends sampled at IndIvIdual trawl statIOns We found that small-scale regIons WIthIn the eastern
Benng Sea shelfhave contnbuted unequally to the overall rapId Increase III abundance of
arrowtooth flounder HIerarchIcal k-medOlds clustenng of arrowtooth catch-per-umt-effort revealed
four dIStInCt spatIal groups showmg stable, IncreaSIng, and vanable trends Catch rates In hIgh­
denSIty areas near the shelfbreak have remamed stable SInce the early 1990s whIle catch rates have
Increased to the northwest and east Annual changes In range expanSIOn and contractIOn are
negatIvely correlated WIth the extent of the cold water pool on the Benng Sea shelf Age-1 and-2
pollock compnse the maJonty of arrowtooth dIets III all areas, but hIgher rates of non-empty
stomachs In the northwest regIon mdIcate that predatory Impacts on pollock may be hIgher there
ThIs analySIS WIll proVIde InfOrmatIOn about the potentIal for arrowtooth flounder to further Increase
theIr dIstrIbutIOn and abundance III the Benng Sea and help to predIct future responses to clImate
and fishenes management actIOns
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Breedmg ecology of KItthtz's murrelet at Agattu Island, Alaska, m 2008 Progress report

Leah A Kenney, Alaska MantIme NatIOnal WIldlIfe Refuge, leahkenney@gmaIl com
John F Platt, U S GeologIcal Survey, JohnYIatt@usgs gov
JeffWIllIams, Alaska MantIme NatIOnal WIldlIfe Refuge, JefeWIllIams@fws gov
G Vernon Byrd, Alaska MantIme NatIOnal WIldlIfe Refuge, vernon_byrd@fws gov

We report the results from the first year of a four year study to mvestIgate chIck growth
rates, adult provlsIOnmg and reproductIve success ofKIttlItz s murrelets (Brachyramphus
breverostns) at Agattu Island, Alaska The KIttlItz s murrelet IS a poorly known seabIrd WIth
populatIOn declmes of>80% reported over the last 10 to 20 years Durmg the 2008 field season, we
located and momtored 17 murrelet nests usmg a dIsturbed/control study desIgn to mvestIgate
researcher bIas on nest survIVal Nest mltIatIOn was hIghly synchronous wIth all first-nests laId
wIthIn II-days of each other In areas where three or four nests were located on a smgle massIf,
semI-colomal nestmg was not observed, dIstances among neIghbonng nest SItes at three massIfs
averaged 287 m, 310m and 453 m apart, respectIvely Growth rates between control and dIsturbed
treatment groups dId not dIffer for mass (P = 0 14) or wmg length (P = 0 83), the pooled mean for
mass for the two groups was 2 4 g/day and the pooled mean for wmg length was 1. 3 mmJday For
first-nest attempts, nest survIVal was low (0 32 ± 0 13) due to aVIan predators (31 %, four of 13 eggs)
or mVlable eggs (15%, 2 of 13 eggs) SurvIval dunng the nestlmg penod was also low (0 19 ± 014),
but most chIck mortalItIes (70%) were due to exposure to mclement weather or starvatIOn Of the 17
nests momtored m 2008, only one fledged a ChICk (0 06 ± 0 06) after day 40 and at 40% of adult
mass Usmg tIme-lapse cameras at nest SItes, we found that fish provIsIOned to young are oflow
lIpId content, however, feedmg frequency ranged WIdely between nests Our findmgs mdlcate that
KIttlItz s murrelets have low reproductIve success m the west AleutIans, as well as the lowest ChICk
growth rates for any alcld Our estImates of reproductIve success at Agattu are lIkely too low to
sustam a VIable populatIOn and may provIde mSIght mto causes ofpopulatIOn declmes elsewhere m
ItS range

,r \
'--.--1

I \

\ ~

o

183



Poster Benng Sea - Seablrds

At-Sea GPS trackmg of chIck-rearmg black-legged kIttIwakes and
thIck-bIlled murres at the PnbIlof Islands, Alaska

Rosana Paredes Oregon State UmversIty, u92rp@mun ca
DavId B Irons US FIsh and WIldlIfe ServIce, daVId_Irons@fws gov
DanIel D Roby Oregon State Umverslty, danIel roby@oregonstate edu
G Vernon Byrd Alaska Mantlme NWR, vernon_byrd@fws gov
Rachael Orben St George Island InstItute, raorben@yahoo com
Kathy A Kuletz, US FIsh and WIldlIfe ServIce, kathy_kuletz@fws gov

Tlus project IS part of the North PacIfic Research Board s Benng Sea Integrated Ecosystem
Research Program (BSIERP) and the Patch DynamIcs Study The goal oftms study IS to test the
hypothesIs that clImate warmmg and sea Ice retreat from the southern portIOns ofthe Benng Sea
wIll have dIfferentIal Impacts on seabIrds nestmg on St Paul Island (STP) and St George Island
(STG) because STP IS closer to the mstoncal southern lImIt ofBenng Sea pack Ice and STG IS
closer to the productIve Benng Sea contmental shelfbreak We sought to test thIS hypothesIs by
companng the foragmg behavIOr and at-sea habItat use of a surface-feedmg plsclvore, the Black­
legged KIttIwake (Rlssa tndactyla), and a dlVmg plsclvore, the ThIck-bIlled Murre (Una lomvw)
We used state-of-the-art GPS data logger technology to track breedmg seabIrds dunng at-sea
foragmg tnps m 2008, a year of relatIvely low food aVaIlabIlIty Both kIttIwakes and murres
dIsplayed three dIfferent types offoragmg tnps, (1) short-dIstance, nearshore around the Islands, (2)
mtermedIate-dlstance, on the shelf, and (3) long-dIstance, over deep water beyond the shelfbreak
Chlck-reanng kIttIwakes traveled as far as 190 km and 295 km from STP and STG, respectIvely
There was no overlap m foragmg tracks between bIrds nestmg on the two Islands for eIther
kIttIwakes or murres KIttIwakes dId not use persIstent hotspots for foragIng, but kIttIwakes from
STP generally foraged nearshore (61 %, N = 18 tracks), whIle kIttIwakes from STG pnmanly took
long foragmg tnps beyond the shelfbreak to the southwest (72%, N = 18 tracks), suggestmg that
prey resources were relatIvely predIctable m these areas Short-dIstance foragIng tnps usually
occurred dunng the day and long-dIstance tnps dunng the mght for both speCIes We obtamed a
small number of murre tracks from both Islands m 2008, so mferences are lImIted Nevertheless,
observatIOns of on-colony attendance mdlcated that murres from STP made longer foragIng tnps to
provlSlon chIcks than murres from STG Altogether, these results suggest dIfferent seabIrd foragIng
strategIes nestmg at the two PnbIlof Islands Whether these mter-Island dIfferences mIrrored
dIfferences m food aVaIlabIlIty and oceanography that can be lmked to clImate change WIll reqUIre
further mtegratlVe analySIS WIth other BSIERP components followmg the 2009 and 2010 nestmg
seasons
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Plasma Yolk Precursor VahdatIon In CaptIve Spectacled Elders and ApphcatIon for
EstImatIOn of BreedIng PropensIty In Free RangIng BIrds

DaVId E Safine, Alaska Seahfe Center, daVId_safine@alaskaseahfe org
Tuula E Hollmen, UmversIty ofAlaska FaIrbanks and Alaska SeaLIfe Center,

tuulayollmen@alaskaseahfe org
Ann E RIddle, Alaska Seahfe Center, ann_nddle@alaskaseahfe org
Darnel Esler, SImon Fraser UmversIty, desler@sfu ca
Tony D WIlhams, SImon Fraser UmversIty, tdwIlha@sfu ca

EstImates ofbreedmg propensIty are Important for understandmg potentIal sources of
constramts on productIVIty of dechmng sea duck populatIOns To estImate breedmg propenSIty on
nestmg areas, the breedmg status ofbIrds needs to be detenmned Breedmg status of females of
some waterfowl speCIes has been determmed non-lethally usmg the plasma yolk precursors
vltellogenm (VTG) and very low denSIty lIpoprotem (VLDL) To evaluate yolk precursor
concentratIOns m relatIOn to egg laymg by spectacled elders (Somaterza fischerz), we collected blood
samples from captIve females (n = 5) pnor to egg-laYIng m 2007 and 2008 We bled each female at
approxImately weekly mtervals untIl VTG exceeded 1 4 ~g/ml, a threshold preVIOusly used to
claSSIfy breedmg status m greater scaup (Aythya marzia) Females began rapId folhcle growth 15 5
(SE 23) and 107 (SE 1 2) days pnor to laymg of the first egg m 2007 and 2008, respectIvely ImtIal
pre-laYIng concentratIOns ofVTG and VLDL were 0 13 ~g/ml (SE 0 08) and 292 mmol/l (SE 0 41),
respectIvely ConcentratIOns ofVTG and VLDL for the last senal bleed m each year were 1 95
~g/ml (SE 0 24) and 11 06 mmol/l (SE 1 04), respectIvely VTG and VLDL levels were hIghly
correlated (r = 086, P < 0 001) Free-rangmg spectacled elders may ImtIate nests 7 days after amval
on breedmg areas, gIven our findmg that rapId follIcle growth IS detectable 11-16 days before egg
laYIng, we conclude that plasma yolk precursors can be used to estImate breedmg propenSIty m
spectacled elders Usmg precursors alone, we may faIl to detect egg productIOn m females that nest
later but stIll arrIve early on breedmg grounds, therefore we recommend the addItIOn of a radIO
telemetry component to help address thIs potentIal source ofbIas Yolk precursors may also be used
to estImate breedmg propenSIty m other sea bIrds speCIes that have relatIvely bnef pre-laYIng
mtervals and nestmg seasons, but longer penods of follIcular development
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ValIdatIng quantItatIve fatty aCId sIgnature analysIs (QFASA) to estImate dIets ofthreatened
spectacled and Steller selders

Shlway Wang, Alaska SealIfe Center, shlway_wang@alaskaseahfe org
Tuula E Bollmen, Alaska SeaLIfe Center, Umverslty ofAlaska Faubanks,

tuula_hollmen@alaskasealIfe org
Sara Iverson, DalhOUSIe Umverslty, sara Iverson@dal ca

The spectacled elder (Somaterza fischerz) and the Alaska-breedmg populatIOn of Steller's
elder (Polystzcta stellerz) were lIsted as threatened under the prOVISIOns of the U S Endangered
SpecIes Act In the 1990s PotentIal threats to the recovery of these populatIOns Include changes In
the manne enVIronment and avaIlable food resources RelatIvely lIttle IS known offoragmg ecology,
nutrItIOnal reqUIrements, and food lImItatIOn In elders Development of dIet assessment technIques IS
a recovery task for both speCIes, due to the Importance of further understandIng of nutnent
reqUIrements and habItat assocIatIOns of threatened populatIOns QuantItatIve fatty aCId (FA)
SIgnature analySIS (QFASA) provIdes a mInImally InVaSIVe method for studyIng foragIng ecology III

manne buds USIng a comprehensIve database of prey FA SIgnatures and accountIng for predator
FA metabolIsm, It IS pOSSIble to estImate the proportIOns of dIfferent prey m the dIet USIng QFASA
Our goal was to valIdate QFASA In captIve adult male spectacled (N=8) and Steller's elders (N=8)
Pnor to the study, bIrds were kept on a conSIstent dIet of apprOXImately 88% Mazun sea duck
formula and 12% rotatIng treats ofknll, clams, sIlversldes and mussels for 69 days On day 0,
bIOpSy 1 was taken and bIrds were SWItched to a dIet of approxImately 40% Mazun and 60% knll
After 21 days, bIOpSy 2 was taken and bIrds were SWItched to a dIet of approxImately 40% Mazun
and 60% sIlverslde On day 50, bIOpsy 3 was taken From the long-term feedIng penod, we assessed
the quantItatIve charactenstlcs ofFA depOSItIon and developed calIbratIOn coeffiCIents (CCs) for
IndIVIdual FAs to account for elder lIpId metabolIsm Our results revealed that QFASA accurately
estImates dIet and dIet SWItches In captIve elders QFASA also confirmed that complete FA turnover
of the new Introduced dIets IS not complete by 21 or 29 days, and that dIets can be estImated over an
extended penod Thus, our understandIng of dIet can be back-tracked to more than a month In a
feedmg elder We conclude that applymg QFASA technIques to elders m the WIld has the potentIal
to proVIde valuable InfOrmatIOn about foragmg ecology and habItat aSSOCIatIOns of threatened
populatIOns
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DIVIng behavIor of northern fur seals from St Paul Island
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Tlus study of northern fur seal dIvmg behavIOr IS part of the Benng Sea Integrated
Ecosystem Research Project under the Path DynamIcs study We are testmg the hypothesIs that
clImate change WIll profoundly affect the foragmg behaVIOr ofnorthern fur seals a spatIally lImIted
(land dependent reproductIOn) speCIes We tagged twenty eIght lactatmg seals WIth a combmatIOn
of GPS, CTD and accelerometer tags from July to September 2008 at Reef rookery on St Paul
Island Alaska Foragmg tnps averaged 7 5 days dunng whIch the arnmals travelled an average of
231 kIlometers from the Island Arnmals whIch were tracked on multIple foragmg tIps mdIcated a
tendency to revlSlt prevIOusly explored waters Our CTD mstruments proVIde data on the temperate,
salInIty and source of the water that fur seals prefer to forage m, whIch when combmed WIth
predIctIve oceanographIc models and fishenes trawl survey data, WIll mform us on potentIal future
fur seal habItat based on changes m the Benng Sea from clImate change The accelerometer data
proVIdes fine scale spatIal and temporal dIvmg behaVIOr allowmg us to determme the three
dImenSIOnal foragmg tnps and also to mform us on bIOenergetIc requIrements of the northern fur
seal, as smgle flIpper beats are IdentIfiable m the accelerometer data
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GenetIc DIverSIty III Killer Whales of the RussIan Far East

Alexander M Burdm, UAF, ASLC, Kamchatka Branch ofPacIfic InstItute of Geography, RAS,
Petropavlovsk-Kamchatsky, RussIa, fewr@mac com

RIck LeDuc, NOAA FIshenes, Southwest FIshenes SCIence Center, nck leduc@noaa gov
KIm Robertson, NOAA FIshenes, Southwest FIshenes SCIence Center, KIm Robertson@noaa gov
Dave Weller, NOAA FIshenes, Southwest FIshenes SCIence Center, Dave Weller@noaa gov

Four research cruIses and shore-based small boat work, mostly between 2002 and 2006, '
resulted m a total of 11 0 bIOpSy samples collected from kIller whales m the RUSSIan Far East Seas
BIOPSY samplIng occurred m the Anadyr Gulf (Chukotka), Eastern Kamchatka (from Olutorsky
Cape to southern Avacha Gulf), Commander Islands, Kunl Islands, and east coast of Sakhalm
Island In spIte of the modest number of samples, we found sIgruficant genetIc dIversIty m kIller
whales of the RUSSIan Far East In total, seven haplotypes were found four tranSIent ecotype and
three reSIdent ecotype Unfortunately, no samples were collected from offshore kIller whales
Unexpectedly, kIller whales from the RUSSIan coast had hIgher genetIc dIversIty then has been
reported for the speCIes at the same latItude off the west coast ofNorth Amenca The most common
haplotype (97%) m the present study was IdentIcal to SR (Southern ReSIdent) found m the NE
PaCIfic (Barrett-Lennard, 2000) and was found m all areas sampled except Sakhalm Island Another
haplotype known from North Amenca, ATl, was found m Kamchatka and Sakhalm GenetIc
analysIs showed a few rare haplotypes shared WIth North Amenca, and even some new kIller whales
haplotypes TranSIent haplotype NTI was found m the AleutIan Islands and was new for North
Amenca (ZerbmI et aI, 2006) In addItIon, haplotype 16 (prevIOusly found m two KWs from the
Gulf ofMexIco) was found m the Sakhalm Island sample Haplotypes 37 (tranSIent ecotype) and 33
(resIdent ecotype), mdentIfied III thIS study, have never been recorded III any other area Haplotype
50 IS also new and probably the most cunous )t IS only one base dIfferent from a haplotype recorded
from AntarctIca ThIs haplotype IS most SImIlar to those found m reSIdent ecotype whales, though It
IS somewhat mtennedIate m sImIlanty between reSIdent and tranSIent haplotypes The genetIc
dIverSIty m kIller whales ofthe RUSSIa Far East IS lIkely to be hIgher than reported here because
samples from the greater part of the Sea of Okhotsk and northern Benng Sea have yet to be
collected and analyzed
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Steller Sea LIOn Survey In RussIa, 2008
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We conducted a survey of Steller sea hons m western Benng Sea, m Commander Islands and
the Kamchatka Pemnsula on the R/V Georg Steller dunng June 28 to July 14, 2008 All 35 known
Steller sea hon SItes were VISIted one or two tImes dunng the survey At most SItes sea hons were
counted from land on locatIons above the anImals The approxlillate age and sex ofhauled out
ammals was recorded as well A total of 1,353 non-pups and 366 pups were counted Compared to
survey 2004, the total number on trend SItes shghtly declmed from 1,707 to 1,679, or 1 6% Number
ofpups dunng thIS tIme shghtly mcreased (from 322 to 326) but number on non-pup decreased from
1,385 to 1,353 mdIvIduals The abundance of Steller sea hons III the regIOn stays relatIvely stable at
low level In contrast WIth surveyed areas the abundance of Steller sea hons III the Kunl Islands
contmued grow In 2007 the total number compare WIth 2005 counts mcreased from 8,597 to 10,182
mdIvIduals (15 6%) Surveys conducted m Sakhalm and northern part the Sea of Okhotsk m 2006
showed lower number but changes m these areas weren t related to real dechne but redIstnbutIOn
(Sakhahn) and undercount (Yamsky Islands) EstImated total current abundance of Steller sea hon
m RussIan waters IS about 25 thousand mdIvIduals mcludmg newly born pups
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Usmg dynannc descnptIOns of prey dIstnbutIons to evaluate Steller sea hon crtIcal habItat

Rowenna D Flmn, UmversIty of BntIsh ColumbIa, r fhnn@fishenes ubc ca
Edward Gregr, UmversIty ofBntIsh ColumbIa, gregr@Zoology ubc ca
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Andrew W Tntes, UmversIty of BntIsh ColumbIa, a tntes@fishenes ubc ca

The bIOmass dIstnbutIOns of three prey specIes (walleye pollock Theragra chalcogramma,
PacIfic cod Gadus macrocephalus and Atka mackerel Pleurogrammus monopterygzus) consumed by
Steller sea lIons (Eumetopzasjubatus) were estImated for June and July of2000-2004 m the Benng
Sea, AleutIan Islands and Gulf ofAlaska QuantItatIve predIcted prey dIstnbutIOns were denved by
mcorporatmg the relatIOnslnp between survey catches of prey and the bathymetry, modelled
oceanograplnc data, and remotely sensed data of areas sampled The currently defined cntIcal
habItat of Steller sea lIons was evaluated based on the amount ofprey contamed wIthm the boundary
and compared to an alternate descnptIOn of sea lIon habItat m the Benng Sea, the AleutIan Islands
and Gulf ofAlaska (denved from sImple relatIOnshIps between sea lIon foragIng behavIOur and
habItat sUItabIlIty) PredIcted bIOmasses ofprey (pollock, cod and Atka mackerel) wIthm sea lIon
habItat vaned by month and between cold and warm years suggestmg that mformatIOn about water
temperature and monthly vanatIOn m fish dIstnbutIOns should be used to delmeate a more dynamIC
and ecosystem based defimtIOn of cntIcal habItat for Steller sea lIons
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Cetacean dIstrIbution m the Bermg Sea m the sprmg and summer 2008
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Cetaceans correspond to an Important hIgh-trophIc level ecosystem component m the Benng
Sea (BS) In the spnng and summer 2008, multIple surveys were conducted to descnbe abundance
and dlstnbutIOn of cetaceans m thIs regIOn As one component of the North PacIfic Research Board
(NPRB) Benng Sea Integrated Ecosystem Research Program (BSIERP), three manne mammal
observers conducted vIsual surveys along transect lmes sampled dunng the AFSCINOAA walleye
pollock stock assessment cruIse, from 1 June to 30 July 2008 Whale sIghtmgs mcluded fm (78),
humpback (46), mmke (7), sel (1), gray (1), sperm (4), kIller (35), and BaIrd s beaked (2) as well as
harbor (55) and Dall s (171) porpOIse In correlatIve research funded by the US Mmerals
Management ServIce and NPRB, aenal (22 July to 31 August) and shIpboard (2 August to 12
September) surveys were conducted m the southeastern Benng Sea to locate and track North PaCIfic
nght whales Baleen whale sIghtmgs dunng aenal (A) and shIpboard (S) surveys mcluded fin
(A=40, S=28), humpback (A=129, S=50), nght (A=10, S=22) 1illnke (S=3), sel (A=2), and kIller
whales (A=4, S=14) Small cetaceans observed were Dall s (A=7, S=25) and harbor porpOIses
(A=15, S=12) and PaCIfic whIte SIded dolphIns (A=4, S=I) Some of these sIghtmgs are duplIcates
because the plane and the shIp often surveyed the same area sImultaneously DlstnbutIOn patterns
largely match those prevIOusly observed for these speCIes For Instance, fin whales were found m the
mIddle and outer contmental shelf and humpback whales were concentrated to the north ofUmmak
Pass and Unalaska Island, m coastal waters near the Alaska Pemnsula and m the northeast portIOn of
Bnstol Bay An opportumstIc acoustIc survey was undertaken dunng the first BEST cruIse, 13-26
March 2008 Bowhead whale calls were recorded at 8 of 15 locatIOns where functIOnal sonobuoys
were deployed Two bowheads were seen, both near the area where a flock of over 10,000
spectacled elders were dIscovered south of St Lawrence Island
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SpatIal Patterns of Walruses and theIr BenthIc Prey Near St Lawrence Island
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ClImate change may alter lower level physIcal and bIOlogIcal processes of the Benng Sea
ecosystem, resultmg m changes m the dIstnbutIOn and abundance ofprey through bottom-up
mechanIsms Top level predators are lIkely to be affected by these changes, but ill unknown ways
Walruses are benthIc foragers and may ShIft theIr spatIal patterns of foragIng ill response to changes
ill prey dlstnbutIOn We are usmg satellIte radIO-tags to map walrus foragIng locatIOns wIth
concurrent samplmg ofbenthIc mfauna to determille how changIng dlstnbutIOns of dommant walrus
prey may alter spatIal patterns of walrus foragIng We radIo-tagged walruses and collected benthIc
samples south of St Lawrence Island m early spnng of 2006 and 2008, and wIll do so agam m 2009
The locatIOns from radIO-tagged walruses m 2006 (n = 40) mdlcate areas ofhIgh foragIng use
ImmedIately south and southwest of the Island The low walrus sample SIze m 2008 (n = 10) may
necessItate poolIng of these data wIth data collected m 2009 BenthIc bIOmass data are not yet
aVaIlable from 2008 samples, but commumty analySIS ofbenthIc samples from cruIses m our study
area spanmng more than 30 years suggest that mfaunal commumty composItIon IS becommg
mcreasmgly dIfferent from ItS past state, speCIfically a change m bIvalve dommance and overall
declIne m statIOn bIOmass The observed change m commumty structure IS lIkely caused by an
mcrease m the percent composItIOn ofthe SIlt and clay fractIOn m bottom sedIments, perhaps from
reduced current velOCItIes m the St Lawrence Island regIon, and changIng mfaunal bIOmass due to a
reduced food supply to the underlymg benthIC commumty
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Usmg GPS trackIng of northern fur seals to evaluate satellite trackmg data
and a contmuous-tIme movement model

Carey E Kuhn, NatIOnal Manne Mammal Lab, Carey kuhn@noaa gov
Devm Johnson, NatIOnal Manne Mammal Lab, devm]ohnson@noaagov
Tom Gelatt, NatIOnal Manne Mammal Lab, Tom Gelatt@noaa gov

Understandmg at-sea movements ofmanne speCIes IS cntIcal for conservatIOn ARGOS
satelhte trackmg technology has provIded a great deal of mformatton about the movement patterns,
space use, and cntIcal habItat ofmany manne speCIes However, satelhte trackmg often provIdes
only mtermIttent locatIOns that can be largely maccurate as a result oflocatton error WIth the
development ofFastloc GPS technology It IS now possIble to obtam more frequent, hIgher quahty
locatIOns of ammals willIe at-sea Here we compare dIfferences between GPS tracks and ARGOS
tracks acqmred slIDultaneously on 18 northern fur seals (Callorhznus ursznus) dunng summer
foragmg m 2007 and 2008 We examme gap tImes and dIstances between locatIons as well as final
tnp outputs mcludmg total dIstance traveled, maXImum dIstance travelled, and tranSIt rate Average
gap tImes for the satelhte tracks ranged from 1 5 to 2 2 hours and were 1 5 tImes longer than GPS
tracks However, the maXImum gap tIme for all tnps was only 13 3 hours for the GPS tracks
compared to nearly 24 hours for the satelhte tracks These dIfferences were also reflected m the
dIstances between locatIOns for both tracks types In addItIon, the hIgh quahty GPS data was used to
test the accuracy of a contmuous-tIme movement model created to cope WIth the unknown error
asSOCIated WIth satelhte locatIOns ThIs companson IS necessary m order to be able to match illstonc
data sets (based on satelhte trackmg) WIth future data sets acqmred WIth GPS technology Fmally,
tills analysIs proVIdes other researchers the abIhty to quahtatIvely determme If the added cost of
GPS mstruments WIll proVIde sIgmficantly greater mformatIOn to help understand the at-sea
behaVIOr ofmarme speCIes or Ifmovement models can appropnately deal WIth unknown satelhte
locatIOn error
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Fur seal predatIon by killer whales at the PnbIlof Islands

CraIg 0 Matlan, NGOS, cmatkm@acsalaskanet
John Durban, Center for Whale Research, John durban@noaa gov
DavId EllIfnt, Center for Whale Research, delhfnt@hotmaIl com

Numbers of fur seals returrnng to the Pnbilof Islands are declmmg, and there IS not a clear
cause of the declIne Histoncal accounts have documented a hIstory ofpredatIOn on fur seals by
kIller whales, datmg as far back as the early 1900 s Our study provIded current data on the
occurrence and predatory behavIOr of kIller whales around the Pnbl1ofIslands, fillIng key data gaps
towards an assessment of the Impact ofpredatIOn Boat-based surveys between July 7 and August 13
2008 documented kIller whales on 14 occaSIOns WIth 22 observatIOns ofpredatIOn or harassment, all
targetmg northern fur seals A total of 32 kIller whales were Identified, wIth over half of these
observed repeatedly VIsual observatIOns and satellIte telemetry were used to descnbe the movement
ofwhales mto near-shore areas, where predatIOn was observed m evemng and morrnng, wIth
movements offshore to rest/socIalIze dunng the day Although we photographed some whales also
Identified m Aleutian Island regIOn, most mdividuals photographed have only been Identified around
the Pnbilof Islands m prevIOUS years SkIn bIOpSy samples were collected, and these WIll be used to
study populatIOn Identity and dIscreteness, as well as dIetary preferences There were few
encounters m late July, when the whales apparently left the regIOn, possIbly due to declmmg
nutntIonal value ofthe fur seals ThIs movement was documented by satellIte tags deployed m both
2007 and 2008, wIth one male tagged m the Pnbilofs that subsequently moved more than 1800km
southwards mto the subarctic-subtropIcal tranSItIOn regIOn ofthe central North PaCIfic Further
work WIll document If the same whales return m the September-October penod when kIller whales
have been observed to feed on out-migratmg pups

194



~\

~)

r

\------J

'-)

>---)

I -

Poster Berzng Sea - Mammals

The Role of Unmanned AerIal Systems m Momtormg Ice-assocIated Seals

Enn E Moreland, Alaska Flshenes SCIence Center, Enn Moreland@noaa gov\
MIchael F Cameron, Alaska Flshenes SCIence Center, mIchael cameron@noaa gov
Peter L Boveng, Alaska Flshenes SCIence Center, peter boveng@noaa gov
LIsa HnukI-Ranng, Alaska Flshenes SCIence Center, LIsa HlrukI-Ranng@noaa gov

The remote pack Ice of the arctIc and sub-arctIc regIOns IS a challengmg area to access and
morntor, yet an extremely Important envIronment to study ArCtIC pack Ice holds the key to
ecosystem responses to clImate change and IS Important habItat for many speCIes mcludmg Ice­
assocIated seals Unmanned aenal systems (VAS) are a new tool WhICh may solve the challenges
assocIated wIth expansIve offshore surveys Although there have been sporadIc aenal surveys to
estImate Ice-seal densItIes along the coastlme of the Benng, Beaufort and ChukchI Seas, and a few
surveys usmg helIcopters based from Icebreakers, the costs of surveymg more frequently and the
nsks of surveymg farther off shore have precluded relIable assessment of the status and trends for
these populatIOns We mtend to detennme whether recent advances m UAS technology have
enabled large-scale, systematIc shIp-based surveys for Ice-seals m the Benng, BeaufOJ:;t and ChukchI
Seas Three successful test flIghts were conducted from the NOAA shIp Oscar Dyson m October
2008 Our first phase ofUAS flIghtS over the pack Ice are plaIllled for a spnng 2009 NOAA cruIse
to the Benng Sea Pnmary ObjectIves mclude testmg the abIlIty of synchrornzed dIgItal and thennal
Imagers to record the presence and IdentIfy the specIes of seals on the Ice and detennlrnng the abIlIty
of the aIrcraft to operate In the extreme weather condItIons of the north Future surveys mIght
employ multIple unmanned arrcraft to obtaIn sufficIent coverage of the qUIckly changIng pack Ice
envIronment In a short tIme span for relIable assessment of Ice-seal abundance and dlstnbutIOn
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InvestIgatmg Stock DIfferences ill NutntIOnal Metabohtes of young Steller Sea LIOn pups ill

Southeast Alaska, Western Alaska and RussIa

Lome D Rea, Alaska Department of FIsh and Game, lome rea@alaska gov
Bnan Fadely, NMFS / NOAA, bnan fadely@noaa gov
VladImIr N Burkanov, NMFS, NOAA, vladImIr burkanov@noaa gov

The declIne of the western stock of Steller sea lIons (EumetoplaSjubatus) SInce the 1970 s
prompted seasonal momtonng ofhealth IndICeS to assess nutntIOnal stress USIng blood metabolItes
known to change predIctably when ammals are food depnved Here compansons ofblood
metabolItes were used to detenmne If young Steller sea lIon pUps (SSLs) « 2 mo) had blood
chemIstry profiles IndIcatIVe of fastIng or starvatIOn Blood samples were collected from pups at
rookenes In the west (AleutIan Islands, Gulf of Alaska, Pnnce WIllIam Sound) (W), southeast
Alaska (SE) (n=629), and RussIa (R) (n=512) Plasma blood urea mtrogen (BUN) and ketone
bodIes (b-HBA) were measured spectrophotometncally and used to assess whether pups fasted
longer than the normal (l - 2 days) foragIng bouts oflactatIng adult females BUN plasma
concentratIOns In SE were hIgher than Wand R (SE 5 55 mM ± 1 82, n=249, (range 237-11 31
mM), W 5 1 mM ± 1 99, n=383, (range 1 51 - 13 44 mM), R 5 12 ± 1 87 mM, n=491 , (range 1 70
- 12 70 mM), p = 0 006) These values are sImIlar to those of same aged SSLs fasted for 2 5 days
(4 8mM ± 0 5) dunng a controlled fastIng study (Rea et al ,2000) The maJonty of SItes from all
regIons had less than 35% of all samples wIth b-HBA concentratIOns ([b-HBAJ) above 0 3mM, the
threshold concentratIOn IndIcatIve of fastIng In SSLs Pups WIth [b-HBA] above fastIng threshold
had accompanymg low [BUN] IndIcatIve of adaptIve, short-term fastIng rather than Phase III fastIng
or starvatIOn The proportIOn of pups that exhIbIted b-HBA fastIng threshold concentratIOns was
hIgher In SE than In W or the R (p=0 00) Plasma [b-HBA] In SE were hIgher than W but SImIlar to
the R (SE 0239 mM ± 0172, n=251 (range 0040 - 1 088 mM), W 0206 mM ± 0131, n=382
(range 000 - 0 853 mM), R 0219 ± 0 172 mM, n=498 (range ,0 00 - 1 270 mM), p = 0 041)
HIgher plasma BUN and b-HBA,concentratIOns In Southeast Alaska may suggest dIfferences In
fastIng behaVIOr among pups from Southeast Alaska, compared to western Alaska or RUSSIa
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Encounters of marme mammals m the waters of southwestern Bermg Sea

Oksana V Savenko, UkraIman Youth EnvIronmental League, okeanna@meta ua
TatIana S Shulezhko, Kamchatka Branch ofthe PacIfic InstItute of Geography,

RUSSIan Academy of SClenses, t shulezhko@gmall com
Karma K Tarasyan, Wmogradsky InstItute ofMICrobIOlogy, RussIan Academy of SCIences,

tarasyan_k@maIl ru
VladImIr N Burkanov, Kamchatka Branch of the PacIfic

InstItute of Geography, RussIan Academy ofSclenses & NatIOnal Marme Mammal
Laboratory, AFSC, NMFS, NOAA, vladImIr burkanov@noaa gov

Research on the manne mammals that mhablt RUSSIan part of the North PaCIfic IS of
partIcular mterest In spIte ofthe fact that large numbers ofOdontocete and MystIcete whales, as
well as Pmmpeds, can be found throughout the year m thIS water area, theIr numbers, IDlgratIon
patterns, and populatIOn structure remam largely unknown Consldenng the very low number of
survey cruIses carned out m the Bermg Sea, the Sea of Okhotsk, and m the northwestern part of the
PaCIfic Ocean m past years, any data on manne mammal encounters m these areas are of great
Importance ThIs research presents the data on the manne mammal speCIes encountered dunng 6
cruIse surveys carned out m summer penod of2006, 2007 and 2008 m the southwestern part of
Benng Sea mcludmg coastal waters of the Commander Islands and Eastern Kamchatka Dunng the
study 8 speCIes of the Cetaceans, 176 sIghtmgs of 674 mdlvlduals were recorded mcludmg Dall's
porpOIse (88 encounters, 401 mdlvlduals), harbor porpOIse (2, 3), kIller whale (20, 175), sperm
whale (6,6), Mmke whale (28,34), humpback whale (19,32), gray whale (5,9), fin whale (2,5)
The followmg 5 speCIes ofPmmpeds were found (m total 64 encounters of 167 mdlvlduals)
northern fur seal, Steller sea hon, spotted seal, harbor seal and walrus Sea otters were also found m
total 36 encounters of 140 mdlvlduals were recorded The obtaIned data showed that dunng the
research penod the number ofhumpback whales encounters sIgmficantly mcreased dunng last year
In 2006 these whales were recorded 4 tImes (m total 9 mdlvlduals), m 2007 only one whale was
encountered, m 2008 14 encounters (m total 22 mdlvlduals) It's mterestmg to notIce that m 2008
comparatIvely bIg gathenngs of whales (up to 5 whales) were recorded m the waters of the
Commander Islands Also m 2008 grey whales were for the first tIme encountered m Karagmsky
Gulf It IS also mterestmg to notIce regular encounters m the Avacha Bay near Petropavlovsk­
Kamchatsky of one adult walrus, far away of ItS common range
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Bowhead Whale Feedmg m the Northern Bermg Sea near Samt Lawrence Island, Alaska

Gay Sheffield, State ofAlaska, Gay Sheffield@alaska gov

We studIed feedmg ofbowhead whales taken by Alaska NatIves at Smnt Lawrence Island m
the northern Benng Sea dunng the spnng (Apnl-May) and fall (November) mIgratIOns from 1972­
2008 Our objectIves were to 1) IdentIfy the proI?0rtIOn ofharvested whales that had been feedmg
based on hIstoncal harvest records and 2) descnbe the prey IdentIfied from the stomach and/or
mtestmal contents of eIght whales harvested dunng 2005-2008 Harvest records (1972-2008) were
revIewed for mformatIOn on feedmg status dunng the spnng SIX whales (30%) harvested dunng
the spnng had eVIdence offeedmg Three whales (100%) harvested dunng the fall had been feedmg
shortly before death The sample SIzes for feedmg status between seasons IS small and we
recommend cautIOn when mterpretmg these results However, there are mdIcatIOns there may be a
seasonal dIfference m the proportIon of whales feedmg as has been determmed m bowhead whale
dIet studIes m the Beaufort Sea Ofnote, there was no dIfference (P= 0 73) m the proportIOn of
bowhead whales feedmg m the Benng Sea (30%, n=20) and the Beaufort Sea (34%, n=91 , Lowry et
al 2004) dunng the spnng mIgratIOn FIve whales harvested dunng spnng (2007-2008) provIded
the first spnng prey data from the northern Benng Sea smce 1982 Copepods occurred most
frequently and were IdentIfied m 87% ofthe whales sampled The three whales harvested dunng
late November 2005 provIded the first prey data from bowhead whales dunng theIr fall mIgratIOn
mto the northern Benng Sea Euphausnds dommated the dIet samples of whales sampled dunng
late November Euphausnds were not present m any whales sampled dunng the spnng The sample
SIzes for dIet samples are small and we recommend cautIOn when mterpretmg these results The
data we document IS conSIstent WIth bowhead whale feedmg behaVIOr observed by Alaska NatIve
whalers from Samt Lawrence Island Bowhead whales feed near Smnt Lawrence Island dunng
spnng and fall rmgratlOns
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EstImatmg the Number of Pacdie Walruses on Sea Ice Dunng a Range-wIde Survey m 2006

Suzann G Speckman, US FISh and WIldltfe ServIce, suzann_speckman@fws gOY
Vlad11TI1f I Chernook, GIPRORYBFLOT, chernook@grfspb ru
Doug M Burn, US FISh and WIldltfe ServIce, douglas_burn@fws gov
Mark S Udevltz, USGS, mudevltz@usgs gOY
Anatohy Anatolty, ChukotTINRO (PacIfic Research InstItute ofFlshenes and Oceanography,

Chukotka branch), kochnev@anadyr ru
Alexander VasIlev, GIPRORYBFLOT, chernook@grf spb ru
R Bradley Benter, US FISh and WIldltfe ServIce, brad_benter@fws gOY
Alexander Ltsovsky, GIPRORYBFLOT, chernook@grfspb ru

In spnng of2006, a range-wIde survey of the PacIfic walrus (Odobenus rosmarus dlvergens)
was conducted collaboranvely by the U S FIsh and WIldltfe ServIce, the U S GeologIcal Survey
and the RUSSIan mstItutes Glprorybflot and ChukotTmro The goal was to estImate the SIze of the
PacIfic walrus populatIOn The survey was conducted m Apnl when the entIre populatIOn uses pack
Ice haulouts across the contmental shelfof the Benng Sea U S and RUSSIan teams coordmated
aenal survey efforts on theIr respectIve SIdes ofthe mternatIOnal border The Benng Sea was
partItIoned mto survey blocks, and a systematIc sample of transects wlthm each block was surveyed
wIth aIrborne thermal scanners usmg standard stnp-transect methodology Transects covenng a
total of 91 ,032 km2 of sea Ice were surveyed, representmg 9-45% of the area m each of the 26
survey blocks Thermal mtensltIes (thermal SIgnatures) were recorded for each detected walrus
group, and a sample ofthe detected groups was aenally photographed wIth dIgItal cameras Counts
ofwalruses m photographed groups were used to model the relatIOn between the thermal SIgnature
and the number of walruses m a group, and to estImate the probabIltty of thermally detectmg a
walrus group of a gIven SIze These models were then used to estImate the number ofwalruses m
groups that were not photographed but were detected by the thermal scanner, and to estImate the
number of walruses m groups that were not detected by the scatmer EstImatmg the number of
walruses hauled out on sea Ice was a cntIcal step m developmg the overall populatIOn estImate
Thermal Imagery IS only capable ofdetectmg walruses that are hauled out on Ice, and the on-Ice
estImate WIll need to be adjusted to account for walruses m the water and unaVaIlable for detectIOn
by thermal scanners
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AnalysIs of acoustIc and oceanographIc data from the Bermg Sea June 2006-May 2007

Kathleen Stafford, UnIVersIty of Washmgton, Stafford@apl washmgton edu
DavId K Mellmger, Oregon State UnIVersIty, davId mellmger@oregonstate edu
PhyllIS J Stabeno, NatIOnal Oceamc and Atmosphenc AdmInIstratIOn,

phyllIS stabeno@noaa gov
Sharon L NIeulark, Oregon State UnIVersIty, sharon meuklrk@noaa gov
Sara L Helmhch, Oregon State UnIVersIty, sara helmhch@noaa gov
Sue E Moore, NatIOnal OceanIc and Atmosphenc AdmInIstratIOn,

sue moore@noaa gov

There IS relatIvely httle mfonnatIOn on the year-round dlstnbutIOn oflarge whales m the
Benng Sea Although summertIme VIsual surveys have prOVIded mfonnatIOn on the occurrence of
North PaCIfic nght, humpback and fin whales, paSSIve acoustIc recordmgs have been used to study
the presence of these whales dunng other tImes of the year when VIsual surveys are not effectIve
We deployed autonomous hydrophone packages from June 2006-June 20070n three Benng Sea
oceanographIc moonngs (BS-2, BS-4 and BS-5) located ill a hne along the 70 m Isobath These
mstruments were m dIfferent oceanographIc domams BS-2 m the southeastern Benng Sea, BS-5 m
the central-eastern Benng Sea, and BS-4 m the tranSItIon between the two domams In order to
better understand the phySIcal processes affectmg the dlstnbutIOn and habItats of large whales, we
compared the occurrence of the speCIes-specIfic calls ofthese whales WIth m-sltu and satelhte­
denved oceanographIc data mcludmg Ice cover, sea surface temperature and chlorophyll a
concentratIOn The southeasternmost mstrument (BS-2) recorded calls from all three speCIes
seasonally WhIle fin and humpback whale calls were relatIvely common on the mIddle mstrument
(BS-4), very few of the targeted speCIes calls were recorded on the northwesternmost mstrument
(BS-5) Seasonal Ice cover was greatest over thIs latter moonng but m 2006-07 came down as far as
BS-2 Unsurpnsmgly, none of the three whale speCIes were recorded when the illstruments were
under Ice, although other speCIes such as bowhead whales, bearded seals and walruses were
recorded ill heavy Ice condItIons In all cases temperature, chlorophyll and sahmty vaned WIth
locatIOn and tIme of year Temperatures were hIghest at BS-2 and lowest at BS-5 and chlorophyll
peaks were very dIfferent at the three SItes Compansons of oceanographIc tIme senes WIth whale
call detectIOns wIll be presented to examme whether, WIth a tIme senes that IS only one year long,
any clear seasonal patterns can be seen that mIght allow for predIctIOn of large whale occurrence m
dIfferent oceanographIc domams ofthe Benng Sea
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Oceanography and fur seal foragmg behavIOr and dIet on the eastern Bermg Sea shelf domam

Jeremy Todd Sterlmg, NOAA, Jeremy sterhng@noaa gov

Tlus study combmed dIstnbutIon and abundance data for walleye pollock (Theragra
chalcogramma) and PnbIloffur seal (Callorhmus ursmus) foragmg ecology to descnbe theIr
relatIonslnp dunng contrastmg years of shelfoceanography and walleye pollock stock structure and
abundance LocatIons at sea and dIve behavIOr of fur seals departmg St Paul Island, AK, were
compared to fish dIstnbutIons and eastern Benng Sea shelfoceanography PrevIOUS studIes on fur
seal dIet, pup weIghts, and tnp duratIOns were reVIsIted and compared to walleye pollock abundance
estImates Fur seal behaVIoral mdIces (locatIOns at sea and dIVe depths), dIet, and pup weIghts could
be explamed by the spatIal dIstnbutIOn, abundance and stock structure of eastern Benng Sea walleye
pollock m most years Fur seals spent more tIme m the outer domam m some cold years wlnle
occupymg SImIlar thermal regImes to those preferred by walleye pollock DIvmg was deeper m the
outer domam (estImated average dally dIVe depth = 472 meters SE ± 23) but SImIlar between the
coastal and mIddle domams (estImated average dally dIve depth = 25 7 meters SE ± 4 2 and 28 2
meters SE ± 20, respectIvely) Fur seal dIVe depths reflected the dommant year class of walleye
pollock and ItS age related behaVIOr m the water column Fur seal dIves were deeper m 1995
(estImated average dally dIVe depth = 54 7 meters SE ± 3 9) WIth a matunng large year class of
walleye pollock and shallower m 2000 when a large age-O cohort emerged (estImated average dally
dIVe depth = 21 0 meters SE ± 34) Also, the proportIOn of dIves at or above the thermoclme
mcreased to as much as 78 2%, m 1992, as the estImated numbers of age-l walleye pollock
mcreased In years WIth above average numbers of age 1-5 walleye pollock, fur seals had a lngher
frequency ofoccurrence of walleye pollock m theIr dIet, adult females had shorter tnps to sea, and
pups were heaVIer
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Recent Counts of Freshwater Seals m Alaska sLake Ihanma

DaVId E WIthrOW, NatIOnal Oceamc and Atmosphenc AdmImstratIOn,
Alaska FIshenes SCIence Center, Dave WIthrow@noaa gov

Kymberly M Yano, NatIOnal Oceamc and Atmosphenc AdmImstratIOn,
Alaska FIshenes SCIence Center, kym yano@noaa gov

Lake IlIamna, a freshwater lake located 362 km (225 mI) southwest ofAnchorage, IS home
to a small breedmg colony ofharbor seals (Phoca vztulzna) IlIamna IS the largest lake m Alaska,
measunng 124 km (77 mI) long and 35 km (22 illI) WIde These seals are known to lIve m the lake
year round Although the lake IS connected to Bnstol Bay VIa the KVIChak RIver 120 km (75 mI) III

length, there are no known accounts of ImmIgratIOn or eImgratIon The only other mstance of a
freshwater populatIOn of harbor seals IS the subspecIes (P v mellonae) that mhabIts Lacs des Loups
Manns on the Ungava Pemnsula of northern Quebec, Canada WorldwIde, there are only four other
freshwater seals (all belIeved to be nnged seals, Pusa spp ), mc1udmg those located m Lake BaIkal,
(P szbzrzca), CaspIan Sea (P caspzca), Lake Salmaa (P hzspzda sazmenszs), and Lake Ladoga (P h
ladogenszs) In a contmumg effort to momtor harbor seal abundance, dIstnbutIOn, and trend
throughout Alaska (see poster by London et al), SCIentIsts from NOAA s NatIOnal Marme Mammal
Laboratory (NMML) flew SIX surveys ofLake IlIamna m July and August 2008 These flIghtS
occurred at dIfferent tImes of day and varymg weather condItIOns to understand not only how
covanates such as date, tIme ofday, weather, etc mfluence seal haulouts, but Improve our
populatIon estImates and better predIct the vanabIlIty m our estImates Unadjusted (raw) counts
mdIcated that there were at least 235 seals (VIsIble) at the lake dunng the survey penod ThIs
compares WIth counts of 137 m 1991 (MathIsen and Klme, 1992),321 m 1998 (Small, 2001),225 m
1999 (Small, 2001), and 84 m 2005 (NMML, unpublIshed data) IlIamna seals deserve speCIal
attentIOn ASIde from theIr atypIcal habItat, It IS unknown whether these seals are genetIcally­
Isolated from other harbor seals m Bnstol Bay and should be conSIdered a separate stock, or perhaps
even a separate subspeCIes Other concerns mc1ude a small annual hunt by Alaska NatIve
SubsIstence hunters and envIronmentally, the controversIal Pebble Mme Project (North Amenca's
largest depOSIts of gold and copper), whIch IS located only 24 km (15 Ill1) north, may begm
operatIOns shortly
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Occurrence of the endangered North PacIfic rIght whale (Eubalaena]apomca)
m the Bermg Sea m 2008

Alexandre N Zerblm, Alaska Flshenes SCIence Center
alex zerbml@noaa gov

PhIllIp Clapham, Alaska Flshenes SCIence Center, phIllIp clapham@noaa gov
Cathenne Berchok, Alaska Flshenes SCIence Center, Cathenne Berchok@noaa gov
Amy Kennedy, Alaska Flshenes SCIence Center, Amy Kennedy@noaa gov
Brenda Rone, Alaska Flshenes SCIence Center, brenda rone@noaa gov

The North PacIfic nght whale (Eubalaenajaponzca) was once abundant and wIdely
dlstnbuted throughout the North PacIfic Ocean The eastern populatIOn IS arguably the most
endangered stock of whales m the wOJ1d Although there are currently no estImates of abundance,
the extreme ranty of slghtmgs m recent decades suggests that the populatIOn numbers m the tens, the
result of extenSIve hIstonca1 wha1mg m the 19th century, followed by large Illegal catches by the
USSR m the 1960s LIttle IS known about the dlstnbutIOn, movements, mIgratIons or habItat use of
thIs populatIOn, but the scant eXlstmg data suggest that It now occupIes a reduced range compared to
hlstonca1 tImes, when nght whales were clearly WIdely dlstnbuted across the Gulf ofAlaska (GOA)
and the Benng Sea (BS) In the summer 2008, a mu1tldlsclp1mary study funded by the Mmera1s
Management ServIce and the North PaCIfic Research Board was conducted to mvestIgate
dlstnbutIOn, movements and ecology of nght whales m the BS both m general as well as WIth
respect of the planned 011 and gas development actIVItIes m the North AleutIan Basm area Dunng
aena1 and vessel surveys a total of 10 (13 mdlvldua1s) and 22 (34 mdlvldua1s) slghtmgs were
recorded, respectIvely Ten to twelve mdlvldua1s were mdlvldually IdentIfied and matched whales
preVIOusly photographed m the BS m 1997, 2000, and 2004 An mdlvldua1 momtored WIth satellIte
telemetry for 58 days stayed WIthIn a relatIvely small area (~100 x 200km) WIthIn the recently
establIshed nght whale cntIca1 habItat m the BS The 303 sonobuoys deployed dunng the vessel
survey recorded two types of calls upsweeps and gun shots WIthIn an area SImIlar to the one
occupIed by the mdlvldual momtored WIth telemetry ACOUstIC moonngs were deployed to
mvestIgate seasonal dlstnbutIOn of whales wlthm the NAB lease area Further studIes planned for
upcommg years should proVIde a better understandmg of the ecology and status of thIS endangered
populatIon
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ConnectIng SCIence Research and SCIence EducatIOn

CraIg R Kasemodel, Anchorage School DIStnCt, kasemodel_craIg@asdk12 org

The PolarTREC program, funded by the US NatIOnal SCIence FoundatIOn and managed by
the ArCtIC Research ConsortIUm of the US, IS an educatIOnal research expenence for K-12 teachers,
m whIch they partIcIpate m polar research by workmg closely wIth sCIentIsts as a pathway to
Improvmg SCIence educatIOn (www polartrec com) A key component of thIs program IS ongomg
mteractIve onlme commumcatlOn by the teachers, wherever they are, wIth students and teachers
around the natIon

In 2007, Mr Kasemodel traveled aboard the USCGC Healy m the Benng Sea dunng the
month of March conductmg publIc educatIOnal outreach and asslstmg polar researchers for the
Benng Sea Ecosystem (BEST) and the Benng Sea Integrated Ecosystem Research Program
(BSIERP) SCIence expedItIOn The research IS documentmg how clImate change IS affectmg the
Northern PacIfic ecosystem Mr Kasemodel broadcasted lIve on the Internet for a LIve from IPY
dunng the cruIse and mamtamed daIly Internet Journals, forums, and websltes for publIc outreach In
addItIOn, Mr Kasemodel produced several dIgItal products, cumculum matenals, collaborated and
conducted educatIOnal outreach, and promoted polar SCIence and research upon hIS return

ThIs poster uses the Healy SCIence expedItIon to demonstrate how PolarTREC creates
mterdlsclplmary educatIOnal and publIc outreach efforts across age groups, bndgmg cultures to
mcrease awareness of clImate change, polar SCIence, commumcatmg the effects on rural Alaska m
urban Alaska, and shanng the expenence WIth SCIentIsts, educators, commumtIes, and hundreds of
students of all ages across the globe VIa the mternet

SCIentIfic and Local TradItIonal Knowledge of ClImate-Change and FIshmg Effects on
Salmon m the Bermg Sea and Bermg StraIts RegIOn

Kathenne W Myers, Umverslty of Washmgton, kwmyers@u washmgton edu,
JulIe Raymond-YakoubIan, Kawerak, Inc, JRaymond-Yakoublan@kawerak org

Salmon are an Important SubSIstence resource for the mdlgenous people of the Benng StraIt
regIon FamIlIes have been fishmg In thIS area for generatIOns, and for many people the harvest of
salmon IS a cntIcal part of theIr cultural and economIC survIval The HIgh Seas Salmon Research
Program at the Umverslty of WashIngton (UW) and the regIonal NatIve non-profit, Kawerak, Inc,
are collaboratIng on a project to assemble SCIentIfic and local knowledge about salmon m the Benng
Sea and Benng StraIt regIon These data are bemg used to explore the questIOn Is the ocean
enVIronment a more Important cause of vanatlOn m the abundance of salmon populatIOns than
manne fishIng? In 2008, salmon experts from VIllages m the Norton Sound regIon, IdentIfied by
local VIllage counCIls, were IntervIewed SemI-structured IntervIews, mappIng, recordmg
mdlgenous salmon taxonomy, and other methods were used Results are contnbutmg to a better
understandIng ofboth SCIentIfic and local knowledge of factors that affect abundance of salmon In
thIS regIon The final product WIll be a shared database that can be used as a baselme for addressmg
future salmon research, restoratIOn, and management Issues
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PolarTREC Successful Methods and Tools for Attammg Broad Educational Impacts wIth
InterdIscIplmary Polar SCIence

Knstm M F Tuum, ArCtIC Research ConsortIUm ofthe Umted States, knstm@arcus org
Janet Warburton, Arctlc Researche ConsortIUm ofthe Umted States, warburton@arcus org
Wendy K Warmck, Arctlc Research ConsortIUm of the Umted States, warmck@arcus org

PolarTREC Teachers and Researchers Explormg and Collaboratmg, a program of the Arctlc
Research ConsortIUm of the US (ARCUS), IS a NatIOnal SCIence FoundatIOn (NSF)-funded
InternatIOnal Polar Year (IPY) project m whIch K-12 teachers partICIpate m polar research, workmg
closely WIth sCIentlsts as a pathway to Improvmg SCIence educatIOn The PolarTRpC conceptual
model applIes and advances best-practlces ofTeacher Research Expenences through mtensive
SCIentIfic content traImng, use of cuttmg-edge technology for field commumcatIOns and outreach,
the applIcatIOn of mqUlry-based learmng m all actlVItles, a focus on sustamed, 10ng-temI,
collaboratIOns between educators, SCIentIsts, and students, and promotIOn ofbroad publIc mterest
and engagement m polar SCIence and the IPY Educator and student feedback from prehmmary
results ofthe program evaluatIOn has shown that PolarTREC s comprehensIve program actlvitles
have many pOSItIve Impacts on educators and theIr abIlIty to teach SCIence concepts and llTIprove
theIr teachmg methods Additlonally, K-12 students polled m mterest surveys showed sIgmficant
changes m key areas mcludmg amount of tlme spent m school explonng research actlvitles,
Importance ofunderstandmg SCIence for future work, Importance ofunderstandmg the polar regIOns
as a person m today s world, as well as mcreased self-reported knowledge and mterest m numerous
SCIence content areas BUlldmg on prevIOUS programs and successes, PolarTREC has developed a
successful mternet based program for teachers and researchers to mteract, leveragmg theIr dIverse
expenences and expertIse for the creatIOn of mterdisciplInary educatIOnal tools mcludmg onlme
Journals and forums, real-tlme Internet semmars, lesson plans, classroom actlvitles, audIO, VIdeo,
and other hIghly relevant and adaptable educatIOnal resources that address a broad range of
SCIentIfic tOpICS These hIghly accessIble methods and resources are avaIlable to educators and
students ofvarymg ages and abIlItIes across the globe, and have connected thousands of students
and CItlzens to the eXCItement ofpolar SCIence PolarTREC prOVIdes a tested approach and a clear
route for varyIng levels of researcher partICIpatIOn m the educatlon commumty, therefore facilItatmg
the types ofpOSItIve benefits and understandmg that ensure mcreased educator, student, and
commumty understandmg of SCIence and the polar regIOns dunng tlmes of mterrelated global
change
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Impact of mter-annual varIability m ocean condItIons on
bowhead feedmg near~Barrow, Alaska

Cann J Ashjlan, Woods Hole OceanographIc InstitutIOn, CaShjlan@whOl edu
Robert G Campbell, Umversuty of Rhode Ilsand, campbell@gso un edu
John CraIg George, North Slope Borough, cralg george@north-slope org
Sue E Moore, NOAA, sue moore@noaa gov
Stephen R Okkonen, Umverslty ofAlaska Farrbanks, okkonen@alaskanet
Barry F Sherr, Oregon State Umverslty, sherrb@coas oregonstate edu
Evelyn B Sherr, Oregon State Umverslty, sherre@coas oregonstate edu

The coastal regIOn near Barrow, Alaska IS a cntIcal feedmg area for bowhead whales,
partIcularly durmg the fall mIgratIOn (e g, Lowry et aI, 2004) Barrow lIes at the JunctIOn of three
oceanographIc regIOns, the ChukcIn and Beaufort shelves, Barrow Canyon and the deep Beaufort
Sea, and IS the locatIOn past wInch much of the PacIfic Water entenng the Arctic through Benng
Stralt flows Hence, the ocean here IS partIcularly sensItive to ongomg clImate warmmg and mter­
annual vanabIlIty Oceanography and bowhead whale dlstnbuttons on the shelf near Barrow were
sampled dunng August and September of2005-2008 as part of an ongomg study to Identify and
descnbe condItions that produce a favorable feedmg enVlfonment for the whales, and to document
short term and mter-annual envIronmental vanabIlIty Multiple water masses were observed each
year, wIth close couplmg between water mass and bIOlOgIcal charactenstIcs Both 2005 and 2007
were charactenzed by lIttle or no sea Ice and warm surface and Paclfic-ongIn water (~11DC m
2007), wInle meltmg sea Ice m 2006 and 2008, and a reduced amount ofPacIfic Water, contnbuted
to colder surface waters «4DC) Shorter-term vanabIlIty m condItions on the shelf, mcludmg
plankton abundance and composItIOn, was mtlIDately tied to the dIrectIOn and strength of the wmd
We advance a conceptual hypotheSIS regardmg the avaIlabIlIty ofprey for the bowhead whale near
Barrow Knll and copepods are upwelled onto the Beaufort Shelf from Barrow Canyon or the
Beaufort Sea when wmds are from the E or SE A favorable feedmg envIronment IS produced when
these knll and copepods are retamed and concentrated on the shelfnear Barrow by the prevaIlmg
westward Beaufort shelf currents that converge WIth the strong Alaska Coastal Current, wInch flows
to the northeast along the eastern SIde ofBarrow Canyon DespIte Ingh mter-annual vanabIlIty over
the four years, the regIon persIsted as a favorable feedmg enVlfonment for bowhead whales m all
years
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Modelmg cIrculation m the landfast Ice zone

Jeremy Kasper, UAF, kasper@sfos uaf edu
Thomas J Wemgartner, UAF, wemgart@Ims uaf edu

ImmobIle, landfast Ice covers the regIOn mshore of the 20 m Isobath over arctlc shelves and
prevents the dIrect transfer of wmd stress to the mner shelf m wmter Thus the outer shelf
cIrculatIOn IS dIrectly wmd-forced whereas mner shelf dynamICS are controlled by remotely­
establIshed pressure gradIents and fnctIOnal couplmg of the flow field to the bottom and the under­
Ice boundanes The RegIOnal Ocean Modelmg System (ROMS) was used to mvestlgate the effects
of wmds offshore of the landfast Ice edge along a straIght coast WIth fnctIOn applIed at the bottom
and at the surface to mImIC fnctIOnal couplmg between the landfast Ice and the ocean The Ice­
water fnctIOn coeffiCIent was vaned spatlally to examme three cases constant, lInearly mcreasmg
offshore, and random The numencal model was forced WIth dIfferent offshore wmd profiles to
mvestlgate the response of the mner and outer shelves to offshore wmds The cIrCUlatIOn response
to wmds dIffers markedly between the mner and outer shelf WIth the transItIOn between the mner
and outer shelfmarked by a sharp velOCIty front suggestmg lImIted exchange across the landfast Ice
edge throughout wmter Implymg dIssolved and suspended matenals may be trapped on the mner
shelf throughout wmter The undence flow field IS senSItIve to the magnItude of the Ice-water
fnctIOn but less sensltlve to the spatIal structure of the fnctIOnal couplmg In addItIOn, alongshore
vanatIOns m landfast Ice appear to dnve flows under the Ice
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SEARCH Study of EnVIronmental ArctIc Change-A System-scale, Cross-dIscIplInary,
Long-term ArctIc Research Program

Helen V Wiggms, ArctIc Research ConsortIUm of the Uruted States, helen@arcus org
Peter Schlosser, ColumbIa Uruverslty, schlosser@ldeo columbIa edu
Alysa J K Lonng, ArctIc Research ConsortIUm of the Uruted States, alysa@arcus org
Wendy K Warmck, ArctIc Research ConsortIum ofthe Uruted States, warmck@arcus org

The Study ofEnvIronmental ArctIc Change (SEARCH) IS a multI-agency effort to observe,
understand, and gUIde responses to changes m the arctIc system Interrelated envIronmental changes
m the ArctIc are affectmg ecosystems and hvmg resources and are llTIpactmg local and global
commurutIes and econOlTIlC actIvItIes Under the SEARCH program, guIded by the SCIence Steenng
CommIttee (SSe), the Interagency Program Management CommIttee (IPMC), and the Observmg,
Understandmg, and Respondmg to Change panels, sCIentIsts WIth a vanety of expertIse-­
atmosphere, ocean and sea Ice, hydrology and cryosphere, terrestnal ecosystems, human
dImensIOns, and paleochmatology--work together to achIeve goals of the program Over 150
projects and actIVItIes contnbute to SEARCH ImplementatIOn The Observmg Change component IS
underway through NatIOnal SCIence FoundatIOn s (NSF) ArctIc Observmg Network (AON), NOAA­
sponsored atmosphenc and sea Ice observatIOns, and other relevant natIOnal and mternatIOnal
efforts, mcludmg the EU-sponsored Developmg ArctIc Modellmg and Observmg Capablhtles for
Long-term EnVIronmental StudIes (DAMOCLES) Program The Understandmg Change component
of SEARCH conSIsts ofmodelmg and analysIs efforts, WIth strong hnkages to relevant programs
such as the NSF ArctIc System SynthesIs (ARCSS) Program The Respondmg to Change element IS
dnven by stakeholder research and apphcatIOns addressmg socIal and economIC concerns As ~

natIOnal program under the InternatIOnal Study of ArctIc Change (ISAC), SEARCH IS also workmg
to expand mternatIOnal connectIOns m an effort to better understand the global arctIc system
SEARCH IS sponsored by eIght (8) US agencIes, mcludmg the NatIOnal SCIence FoundatIOn
(NSF), the NatIOnal Ocearuc and Atmosphenc AdmirustratIOn (NOAA), the NatIOnal AeronautIcs
and Space AdmmistratIOn (NASA), the Department ofDefense (DOD), the Department ofEnergy
(DOE), the Department ofthe Intenor (DOl), the SlTIlthsoruan InstItutIOn, and the U S Department
of Agnculture (USDA) The U S ArCtIC Research CommISSIOn partIcIpates as an IPMC observer
For further mformatIOn, please VISIt the webSIte http //www arcus org/search or contact Helen V
WiggmS helen@arcus org, SEARCH Project Office, ArctIc Research ConsortIUm ofthe US
(ARCUS), or Peter Schlosser, schlosser@ldeo columbIa edu, SEARCH SSC ChaIT
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ArctIc SynthesIS Collaboratory A VIrtual OrganIZatIon for Transformanve Research and
EducatIon on a Changmg ArctIc

Wendy K WarnIck, ArCtIC Research ConsortIUm of the Umted States, warmck@arcus org
Helen V WIggIns, ArctIc Research ConsortIUm ofthe Umted States, helen@arcus org
Larry Hmzman, UmversIty ofAlaska FaIrbanks, Ihmzman@Iarc uaf edu
Manka Holland, NatIOnal Center for Atmosphenc Research (NCAR), mholland@ucar edu
Mmbeth S Murray, UmversIty of Alaska FaIrbanks, ffinsm@uaf edu
Charles Vorosmarty, CIty College ofNew York, cvorosmarty@ccnycuny edu
Alysa J K Lonng, ArCtIC Research ConsortIUm of the Umted States, alysa@arcus org

The ArctIC SynthesIs Collaboratory concept, developed through a senes ofNSF-funded
workshops and town hall meetmgs, IS enVISIOned as a cyber-enabled, technIcal, organIzatIOnal, and
SOCIal-synthesIs framework to foster

• InteractIOns among mterdIscIplmary experts and stakeholders
• Integrated data analySIS and modelmg actIvItIes
• TraImng and development of the arctIc SCIence commumty, and
• DelIvery of outreach, educatIOn, and polIcy-relevant resources

RapId arctIc change and mcomplete understandmg of the arctIc system present the sCIentIfic
commumty WIth three key challenges FIrst, a wealth of observatIOns now eXIsts as dIsconnected
data holdmgs, whIch must be coordmated and syntheSIzed to detect and assess arctIc change
Second, despIte great stndes m developmg arctIc system SImulatIOns, we stIll have lImIted
capabIlItIes for predIctmg ItS behaVIOr ThIrd, polIcy-makers, stakeholders, and the publIc
mcreasmgly demand forecasts and guIdance m mItIgatIOn and adaptatIOn strategIes
The ArctIC SyntheSIS Collaboratory IS organIzed around four mtegrated functIOns that wIll be
establIshed vIrtually as a dIstnbuted set of actIVItIes, but also WIth the advantage of eXIstmg faCIlItIes
that could sponsor some of the IdentIfied actIVItIes

• Commumty Network "Meetmg Grounds wIlllmk dIstnbuted mdIVIduals, organIzatIOns, and
actIVItIes to enable collaboratIOn and new research mItIatIVes ActIVItIes could mclude an
expert dIrectory, SOCIal networkmg servIces, and VIrtual and face-to-face meetmgs

• Data IntegratIOn, SyntheSIS, and ModelIng ActIVItIes WIll utIlIze appropnate tools to Improve
the amalgamatIOn of data and models ActIVItIes could mclude a web-enabled model lIbrary,
user forums, a data search and dIscovery system, and an onlme lIbrary

• SCIentIst ProfeSSIOnal Development Resources to help experts at all career levels keep pace
WIth developments m data mtegratIOn and modelIng, mterdIscIplmary SCIence, and cyber­
enabled collaboratIOn ActIVItIes could mclude web semmars, short courses, and a mentor
program

• An ArCtIC VIrtual Outreach Center (AVOC) WIll prOVIde cntIcal educatIOn, outreach, and
polIcy elements ofthe Collaboratory ActIVItIes could mclude publIc eSemmars, a VIrtual
pressroom, K 12 classroom resources, and an eNewsletter

A Collaboratory ImplementatIOn Workshop IS planned for spnng 2009 For more mformatIOn, see
the webSIte of the commumty workshop, "New PerspectIves through Data DIscovery and
Modelmg," at http //www arcus orgiARCSS/2007_datalmdex html
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Study of EnvIronmental ArctIc Change (SEARCH) Sea Ice Outlook

James E Overland, NatIOnal OceanIC and Atmosphenc AdmlmstratIOn (NOAA),
James e overland@noaa gov

HaJo ElCken, Umverslty ofAlaska FaIrbanks, haJo elCken@gI alaska edu
Helen V WIggIns, ArctIc Research ConsortIUm ofthe Umted States, helen@arcus org

The Study of EnvIronmental ArctIc Change (SEARCH) Sea Ice Outlook provIdes an
mtegrated summary of the state of summer arctIc sea Ice The Outlook IS an effort by the
mternatIOnal sCIentIfic commumty to Improve understandmg ofthe arctIc sea Ice system, gIven 2007
s unexpected drastIc sea Ice declIne The Outlook does not Issue predIctIOns but summanzes all
aVaIlable mformatIOn from ongomg observmg and modelIng efforts to provIde the sCIentIfic
commumty, stakeholders, and publIc the best aVaIlable mformatIOn on the evolutIOn of the arctIc sea
Ice cover The 2008 Outlook produced monthly reports from May to September 2008 A monthly
request to the mternatIOnal arctIc SCIence commumty solIcIted mformatIOn on the current and
expected state of arctIc sea Ice The Outlook Core IntegratIOn Group and AdVISOry Group
syntheSIzed and revIewed thIs mput, summarIZed the evolutIOn and expected state of arctIc sea Ice
for September 2008, and posted resultmg reports on the SEARCH Sea Ice Outlook websIte
(www arcus org/search/seaIceoutlook/mdex php) The 2008 Summary Report, released m October
2008, dIscusses prelImmary analyses ofthe causes of the 2008 mmlmum, accuracy of the Outlook
values, and ImplIcatIons for future efforts HIghlIghts mclude

• The 2008 mlmmum nearly matched the 2007 mmlmum
• September 2008 Ice extent was dnven by pre-exlstmg condItIons m late spnng, as well as

vanable wmd patterns over the summer
• There was good agreement between outlook prOjectIOns and observatIOns, the medIan

projected September Ice extent from the July Outlook report was 4 9 mIllIon km2, the
observed value was 4 7 mIllIon km2

• PrelImmary mterpretatIOns suggest that future summer sea Ice may remam near current
condItIons untIl another warm year causes rapId sea Ice loss

Follow-up actIvItIes mclude a comlnumty analySIS of factors and dnvmg forces for the 2008 sea Ice
mmlmum, assessment of our current predIctIVe abIlIty and how It can be Improved, and an 1llltIal
plan for a 2009 Sea Ice Outlook The final 2008 retrospectIve report IS expected by March 2009
Sea Ice Outlook actIVItIes are supported by NSF and NOAA and Implemented through close
cooperatIOn WIth relevant natIOnal and mternatIOnal efforts For more mformatIOn, see
www arcus org/searchlseaIceoutlook/mdex php
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Seabed HabItat Mappmg - Eastern CanadIan Arctic

Bnan D Bomhold, Coastal and Ocean Resources Inc , bnan@coastalandoceans com
Mary C Moms, ArchIpelago Manne Research Ltd , marym@archlpelago ca
John R Harper, Coastal and Ocean Resources Inc, john@coastalandoceans com
Sarah Cook, ArchIpelago Manne Research LTD, sarahc@archIpelago ca

Shallow marme habItat surveys were undertaken In an Inlet off northern Foxe BasIn In the
eastern CanadIan ArctIc USIng protocols developed ImtIally In Bnstol Bay, Alaska WIth fundIng
from the North PacIfic Research Board The approach relIes on a cOmbInatIOn ofhIgh-resolutIOn
SIdescan sonar and georeferenced towed seabed VIdeo The SIdescan sonar Imagery was Interpreted
for seabed morphology and substrates, provIdIng 100 % seabed coverage The seabed VIdeo Imagery
was carned out on a nomInal 100-m gnd and used as groundtruth for substrate defimtIOn, and to
determIne the nature of the bIOlOgIcal cornmumtles Surveys Included areas from the upper IntertIdal
zone to approxImately 45 m water depth Very nearshore substrates conSIsted ofbouldery/cobbly
matenals WIth mInor sand Beyond a few meters water depth substrates were domInated by sandy
gravels trendIng to gravelly sands and muddy gravelly sands Scattered gravel was found throughout
the survey area Ice-related features were abundant In water depths less than 9 m and conSIsted of
(1) Ice wallows, shallow cIrcular depressIOns several meters In dIameter, nmmed WIth coarse
matenals, and, (2) lInear ndges and troughs, parallel to sub-parallel to the shorelIne and extendIng
many tens of meters In length The bIOta observed In the VIdeo Imagery was classIfied by domInant
eplbenthIc algal assemblages OfpartIcular note was the extensIve dlstnbutIon of kelp, seafloor
vegetatIOn coverage of25 to 75 % was not uncommon In water depths as great as 30 to 35 m On­
SIte samplIng of eplbIOta confirmed that several speCIes ofbenthIc kelp were present, IncludIng
Lammana 10ngIcruns, Sacchanna latIssIma and Agarum sp ASSOCIated Invertebrates Included
bnttle stars, tudeworms, sea urchIns, anemones and sea stars CnnOlds were cornmon at deeper
locatIOns Four dIStInCt habItat asSOCIatIOns were apparent, named for the domInant flora and
substrate (1) Rockweed/Gravel-sandy Gravel « 3 m water depth), (2) Bladed Kelp/Boulder Cobble
(-3-15 m), (3) Bladed Kelp-FIlamentous Red Algae/muddy sandy Gravel (15-25 m), and, (4)
FolIose Red Algae/muddy sandy Gravel (>25 m) The depth stratIficatIOn of these cornmumtIes was
very eVIdent
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HIgh protem assmnlatIon of the phytoplankton m the ChukchI Sea

Sang Lee, Korea Polar Research Institute, sanglee@kopn re kr
Hak-Jun KIm, Korea Polar Research Institute, hjlam@kopn re kr
Terry E Wlntledge, Drnv of Alaska FaIrbanks, terry@Ims uaf edu

HIgh mcorporatIOn of carbon mto protems and low mcorporatIOn mto lIpIds were a
charactenstIc pattern of the photosynthetic allocatIOns through the euphotic water columns m the
ChukchI Sea m 2004 Accordmg to earlIer studIes, thIs mdIcates that phytoplankton had no rntrogen
lImItatIOn and a physIOlogIcally healthy condItion, at least dunng the crUIse penod m 2004 ThIs IS
an mterestmg result, espeCIally for the phytoplankton m the Alaskan Coastal Water mass dommated
regIon m the ChukchI Sea whIch has been thought to be rntrogen lImIted The relatively hIgh
ammornum concentratIOn IS belIeved to have supported the rntrogen demand ofthe phytoplankton m
the regIon where small cells « 5 Ilm) were composed of about 50% of the commurnty smce they
prefer aSSImIlated rntrogen such as ammornum In fact, a small cell-SIze commurnty of
phytoplankton mcorporated much more carbon mto protems m rntrate-depleted water suggestmg
that small phytoplankton had less rntrogen stress than large phytoplankton If the hIgh protem
aSSImIlatIOn of the phytoplankton m 2004 IS a general pattern of the photosynthetic allocatIOns m the
ChukchI Sea, they could proVIde rntrogen-sufficlent food for the hIghest benthIC faunal bIOmass
sustammg large populatIOns ofbenthIc-feedmg manne mammals and seabIrds at hIgher trophIc
levels m the food cham m the ArCtIC Ocean
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Canada s Three Oceans - ArctIc and Arcto-Boreal PelagIc Ecosystem Research

R John Nelson, Fishenes and Oceans Canada,Jnelson@uvic ca
Eddy Cannack, Fishenes and Oceans Canada, Eddy Cannack@dfo-mpo gc ca
FIOna McLaughlIn, Fishenes and Oceans Canada, FIOna Mclaughlm@dfo-mpo gc ca
Svem Vagle, Fishenes and Ocean Canada, Svem Vagle@dfo-mpo gc ca
BIll WIllIams, Fishenes and Oceans Canada, BIll WI1lIams@dfo-mpo gc ca
Bnan Hunt, Fishenes and Oceans Canada, bhunt@eos ubc ca
Connne Pomerleau, Fishenes and Oceans Canada, connne pomerleau@dfo-mpo gc ca
Steve Ferguson, Fishenes and Oceans Canada, Steve Ferguson@dfo-mpo gc ca
Kelly Young, Fishenes and Oceans Canada, underwaterl01@hotmaIl com
DIana Varela, Umversity of VICtona, dvarela@uvic ca
Ian Wrohan, Umversity of VICtona, wroham@uvic ca
Akash Sastn, Unviersity of VICtona, asastn@uviC ca

ExploratIOn ofpelagic ecosystem bIOgeography and dynamICS IS an Important component of
the Canada s Three Oceans 1ll1t!at!ve spearheaded by Fishenes and Oceans Canada as a contnbutIOn
to InternatIOnal Polar Research Pelagic ecosystem research projects underway m the Benng,
ChukchI, and Beaufort seas as well as m Canada Basm are supported by thIS program
BIOgeographIcal work currently underway mvestIgates zooplankton dIstnbutIOn, abundance and
populatIOn genetICS, frequently zooplankton surveys are coupled to acoustIc surveys aimed at
developmg methods for acoustIcal survey of zooplankton Two focal tOpICS for the bIOgeographIcal
work are to track penetratIOn ofPacrfic Fauna mto the ArctIc and to understand the mfluence of
zooplankton dIstnbutIOn and abundance on Bowhead Whale ecology Ecosystem dynamICS work
aims to assess pnmary and secondary productIOn and by extensIOn calculate trOphIC transfer
effiCIency Both the bIOgeographIcal and ecosystem work IS coupled to careful study of ocean
currents and charactenstics so that the mfluence of ocean habItat on bIOtIC process can be taken mto
conSIderatIOn
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Poster Arctzc - Lower Trophzc Levels

Upwellmg and aggregatIOn of zooplankton on the western Beaufort shelf as mferred from
moored acoustIc Doppler current profiler measurements

Stephen R Okkonen, Umverslty of Alaska FaIrbanks, okkonen@alaska net
Carm J AshJlan, Woods Hole OceanographIc InstItutIOn, cashJlan@whOl edu
Robert G Campbell, Umverslty of Rhode Island, campbell@gso un edu
DIxon Jones, Umverslty of Alaska FaIrbanks, fndJJ@uaf edu
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Water column measurements ofrelatIve acoustIc backscatter, current velocItIes, temperature
and sal1ll1ty acqUIred at moonng locatIOns on the western Beaufort shelf are used to IdentIfy
upwellmg and aggregatIOn of acoustIcally-detected zooplankton dunng late summer 2008 WIthIn a
few days after the onset of easterly, upwellmg-favorable wmds, acoustIC backscatter SIgnatures
mdlcatIVe of dlel vertIcal mIgratIOn ofzooplankton were recorded at two mId-shelf moonng
locatIOns near Barrow Measurements of near-bottom temperature and salmlty show that the mferred
presence ofzooplankton comclded wIth the arrIval of upwelled ChukchI Sea pycnoclme water at the
mId-shelfmoonngs Companson of current velocItIes at the mId-shelfmoonng SItes Imphes current
convergence and zooplankton aggregatIOn m the vlclmty of the southern flank ofBarrow Canyon

Poster Arctzc - Fzsh and Fzsh Habztat

ArctIc Nearshore FIshes Estabhshmg a Baselme m a DynamIC EnVIronment

Scott W Johnson, NOAA Flshenes, scottJohnson@noaa gov
John F Thedmga, NOAA Flshenes, John thedmga@noaa gov
DarcIe Neff, NOAA Flshenes, darcle neff@noaa gov (
John CraIg George, North Slope Borough, craIg george@north-slope org

Nearshore fishes were sampled at SIX locatIOns m the ChukchI Sea m August 2007 and 2008
At each locatIOn, fish were sampled once WIth a beach seme m shallow water «5 m deep) and wIth
a small bottom trawl for five mmutes at two depths (5 and 8 m) approxImately 0 3 km and 1 4 km
offshore A total of 6,202 fish representmg 12 specIes were capturedJn 12 beach seme hauls, and
3,037 fish representmg 18 specIes were captured m 24 trawl tows SpecIes compOSItIOn dIffered by
year and gear type In 2007 and 2008, capelm accounted for 96% (n = 5,669 fish) and 3% (n = 91
fish) ofthe total catch, whereas ArctIc cod accounted for <1 % (n = 12 fish) and 52% (n = 1,726 fish)
ofthe total catch For both years combmed, beach seme catch was dommated by capehn (92%), and
trawl catch was dommated by ArctIc cod (57%) Other speCIes captured m smaller numbers were
PaCIfic sand lance, sculpms, pncklebacks, and flatfish HIgh annual vanablhty m fish catches IS
hkely the result of dIfferent envlTonmental condItIOns between 2007 and 2008 The shorehne near
Barrow was Ice free by late July 2007, but Ice persIsted untIl about mId-August 2008 Mean sea
surface temperature was 9 0° C m 2007 and only 1 8° C m 2008 Changmg envIronmental

I

condItIOns m the ArctIc wIll hkely affect the dlstnbutIOn and abundance of nearshore fishes, a
northward expanSIOn of speCIes IS expected as ocean temperatures warm and sea Ice retreats Longer
penods of open water may also proVIde a more SUItable nearshore envIronment for some fish
speCIes Thus, estabhshmg basehne SItes m the dynamIc ArctIc envlTonment may be dIfficult or at
least reqUIre several years of samplmg to detect long term changes
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Seasonal movements, habItat selectIOn, foragmg and haul-out behaVIOr of
adult bearded seals m the ChukchI Sea

MIchael F Cameron, NOAA FIshenes, Alaska Flshenes SCIence Center,
nuchae! cameron@noaa gov

Peter L Boveng, NOAA Flshenes, Alaska FIshenes SCIence Center, peter boveng@noaa gov
Jay M Ver Hoef, NOAA Flshenes, Alaska FIshenes SCIence Center, Jay VerHoef@noaa gov
Heather L ZIel, NOAA Flshenes, Alaska Flshenes SCIence Center, heather zIel@noaa gov

Bearded seals (Erzgnathus barbatus) are an Important SubsIstence resource for northern and
western coastal Alaska NatIve commumtIes, a key component of arctIc manne ecosystems, and the
subject of a recent petItIOn for lIstmg under the Endangered SpeCIes Act (ESA) Yet relatIvely lIttle
IS known ofbearded seal abundance, seasonal dlstnbutIOn, mIgratIOns, or foragmg behaVIOrs,
espeCIally m offshore areas not frequented by SubSIstence hunters Ice-assocIated seals such as the
bearded seal may be negatIvely Impacted by 011 and gas development as well as by clImate wanmng
and loss of sea Ice Our abIlIty to predIct Impacts, however, IS lImIted by our madequate knowledge
of seal populatIOn structure, foragmg ecology, and habItat use TIns lack of mfonnatton IS due m
part to the challenges of studYIng free-rangmg bearded seals, whIch are extremely wary and dIfficult
to capture for lIve samplmg and attachment of data-Ioggmg mstruments By workmg cooperatIvely
WIth Alaska NatIve SubSIstence hunters we WIll develop methods for captunng lIve adult bearded
seals m the ChukcIn and Benng Seas and fittmg them WIth satellIte-lmked, data recorders (SDRs)
The SDRs WIll prOVIde data on a seals locatIons, and on the tImmg and depths of dIves These data
WIll be analyzed to 1) prOVIde haul-out correctIOn factors for eXIstmg abundance and dlstnbutton
surveys, 2) assess the seasonal movements, dlstnbutIOn, and dlvmg/foragmg behaVIOr, and 3)
IdentIfy and detennme the pnonty of Importance for speCIfic manne habItats assocIated WIth key
bearded seal lIfe hIStOry events such whelpmg, breedmg, foragmg, and moltmg Results from tIns
study WIll be used to support assessments of Impacts from 011 and gas actIVItIes m the ChukcIn,
Beaufort, and Benng Seas, and to support an ESA status reVIew
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Marme Mammal Occurrence m the Northeastern Chukchi Sea, Alaska Summer 2008

Laura Morse, NatIOnal Manne Mammal Laboratory, NatIOnal Manne FIshenes ServIce,
laura morse@noaa gov

Janet Clarke, SCIence ApphcatIOns InternatIOnal CorporatIOn, Janet clarke@salc com
Dave Rugh, NatIOnal Manne Mammal Laboratory, NatIOnal Manne FIshenes ServIce,

dave rugh@noaa gov

Broad-scale aenal surveys m the northeastern ChukchI Sea for manne mammals were
conducted m summer 2008 TIns study (termed COMIDA for ChukchI Offshore Momtonng m
Dnllmg Areas) represents the first effort to document the occurrence ofmanne mammals from mId­
June through late August m thIS large geographIc area PrevIOUS survey efforts have occurred
dunng the spnng bowhead mIgratIOn m Apnl and May (although efforts were focused on areas
north and east of Barrow) and dunng the early autumn mIgratIOn from mId-Septemoer through
October The study area extends from the northwestern Alaskan coast westward to the InternatIOnal
Datelme at 169°W, between 68° and 72°N The survey area overlays Lease Sale 193 of the ChukchI
Sea Planmng Area, and surveys are bemg conducted to collect mformatIOn on manne mammals
undergomg seasonal mIgratIOns through and to lease areas and nearby waters SIghtmgs of
cetaceans, mcludmg bowhead (Balaena mystzcetus), gray (Eschrzchtzus robustus), fin (Balaenoptera
physalus) and beluga (Delphznapterus If!!!cas) whales, walrus (Odobenus rosmarus) and polar bears
(Ursus marztzmus) are summanzed ObservatIOns of summer sea Ice breakup are also mcluded and
dIscussed WIth mstoncal context Results presented here are prehmmary ThIS IS the first year of a
multIyear study sponsored by the Mmerals Management ServIce, Alaska OCS RegIOn

219



Poster ArctIc - Mammals

WIll Sea Ice Reduction Facilitate the Transfer of DIseases from
Terrestnal to Marme Mammals m the ArctIc?

Ench H Follmann, Umverslty ofAlaska FaIrbanks, ffehf@uaf edu

The reductIOn of sea Ice m the ArctIc whIch appears to be acceleratmg faster than many
models have predIcted, and IS projected to contmue well Into the present century, WIll have
sIgnIficant effects on both manne and terrestnal mammals The reductIOn and perhaps eventual loss
of thIs Important substrate on whIch these anImals depend for a sIgmficant part of the year probably
WIll Increase contact between speCIes ThIs In tum WIll facIlItate the transfer of dIseases such as
rabIes, morbIlhvlfUS (e g, camne dIstemper) and camne adenovIrus between and among speCIes
SImIlar transfer ofparasItIc InfestatIOns could result from these asSOCIatIOns Pagophlhc seals,
namely nnged and bearded seals, and polar bears are most dependent on sea Ice and constItute a
sIgmficant predator-prey asSOCIatIOn In northern waters However, the arctIc fox at tImes also
utIhzes the Ice In WInter to forage Transfer of the aforementIOned dIseases from fox to seals and
bears could ImtIate an epIZOOtIC In seals especIally, sImIlar to that WhICh occurred In years past m
northern Europe WIth morbIlllvlrus InfectIOns In harbor seals Other terrestnal factors such as the
greater northward IncurSIOn of red foxes Into coastal areas wIll lIkely change the dynamICS of
dIsease transmIssIOn WIthIn and between speCIes of fox These envIronmental changes WIll
undoubtedly affect the SubSIstence harvest ofmanne mammals by NatIve commumtIes m the North
and also could Increase theIr exposure to zoonotIc dIseases such as rabIes
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Bowhead Whale Feedmg Ecology Study (BOWFEST) AerIal Surveys
A ComparIson of Bowhead Whale DIstrIbutIon and Survey Effort m 2007and 2008

ill the VIcmIty of Barrow, Alaska

KImberly T Goetz, NOAA-APSe, lam goetz@noaa gov
Dave Rugh, NOAA-AFSe, dave rugh@noaa gov
JulIe A Mocklm, NOAA-AFSe, JulIe mocklm@noaa gov

The Bowhead Whale Feedmg Ecology Study (BOWFEST) exammes the relatIOnslup
between bowhead whales and therr envIronment m an area northeast ofPomt Barrow Tlus
multIyear study mvolves a coalItIOn of SCIentIfic partIes gathermg data from oceanographIc samples,
boat-based observatIOns, taggIng operatIOns, acoustIc momtonng, and aenal surveys An aenal
tracklme samplmg scheme was deSIgned to best combme preset dIstnbutIOns of acoustIc moonngs,
oceanograpluc transects, bathymetnc gradIents, and dIstance from the base of operatIOns (Barrow)
The aenal survey component ofBOWFEST IS deSIgned to document patterns and vanabIlIty m the
tImmg and locatIOns ofbowhead whales as well as proVIde an estImate of temporal and spatIal
habItat use Usmg a NOAA Twm Otter, SCIentIsts from NMML conducted aenal surveys from late­
August to mId-September 2007 and 2008 over contmental shelfwaters from 1570 W to 1520 W and
from the Alaska coastlIne to 720 N The number of ammals sIghted dunng the 2007 and 2008 aenal
surveys dIffered markedly In 2007, there were 16 sIghtmgs ofbowheads (apprOXImately 49
whales) seen on only 2 ofthe 6 survey days (31 total flIght hours) By contrast, ill 2008, bowheads
were seen nearly every day (8 survey days, 43 total flIght hours) for a total of 56 bowheads
(approxImately 163 whales) WhIle bowheads were sIghted predommately along the 20 m depth
contour dunng both years, ill 2007, the bowhead SIghtillgS were tIghtly congregated approxImately
35lalometers NE of Pomt Barrow, whereas, m 2008, bowheads were sIghted on a contmuum
throughout the study area In addItIOn to documentmg bowhead dIstnbutIOn dunng the aenal
surveys, photographs were taken to provIde mformatIOn on reSIdence tImes, feedmg ecology, and
SIzes ofmdIvIdual whales In 2007, 158 pIctures were taken WIth a 55 mID lens for r

photogrammetry, and 161 pIctures were taken WIth a 180 mID lens for photo IdentIficatIOn In 2008,
256 pIctures were taken for photogrammetry WIth a 50 mID lens, and 307 were taken WIth a 70-200
mID lens for photOldentlficatIOn The maJonty ofbowheads seen ill both years appeared to be
feedmg ThIS bowhead research project was termmated m IDld-September each year out of respect
for local whalmg operatIOns
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The ImplIcations of ClImate Change for Arctic Manne Mammals Key Fmdmgs from a
Supplement to EcologIcal ApplIcatIOns

Henry P Huntmgton, Huntmgton Consultmg, hph@alaska net
Sue E Moore, NOAA NMML, sue moore@noaa gov
Tnnothy Ragen, Manne Mammal CommisIOn, tragen@mmc gov

ArCtIC temperatures are nsmg and sea Ice IS decreasmg Global warmmg IS amplIfied m the
Arctic, whIch IS the regIOn of the Northern HemIsphere most sensItIve to clImatIc change Recent
late summer sea Ice retreats have been dramatIc and are expected to be persIstent By the mIddle of
thIs century or sooner, the Arctic Ocean may be WIthout sea Ice m summer Polar bear, walrus and
Ice seals typIcally spend much of theIr lIves on, around, or near sea Ice Less sea Ice means less
habItat When sea Ice forms later and melts earlIer, polar bears have fewer feedmg opporturntles
Seals have dIfficulty findmg sUItable places to have theIr pups and to molt WIth less Ice and warmer
water, the ArctIc manne food web WIll also change Ice-edge prodUCtiVIty WIll declIne and whales
may have to travel farther offshore to find concentratIOns of theIr prey Walrus often rest on sea Ice
when they are not feedmg WIth the retreat of the Ice pack beyond the contmental shelf where they
typIcally feed, they WIll have to SWIm farther to find food, and theIr feedmg areas may be
overgrazed Warmer water WIll bnng new specIes to the Arctic, mcludmg novel dIsease vectors A
dIsease outbreak could affect large numbers of anImals, partIcularly If they are already stressed by
changes m food or habItat Polar bears, whales, walrus, and seals are symbols of a pnstme Arctic
WIlderness For mdlgenous peoples m the Arctic, manne mammals are a VItal connectIOn to hentage
and enVIronment Loss of the ArCtIC and ItS chansmatIc fauna, by our own hand, would greatly
dlmlrnsh the world s beauty, dIverSIty, and wonder Some conservatIOn measures WIll help, at least
m the short term We can protect areas where sea Ice IS lIkely to remam We can mirnmIZe Impacts
from other sources, such as offshore development of 011 and gas, commerCIal fishmg, shIppmg, and
mIlItary actIvItIes In the long term, however, we must eIther address the causes of clImate change,
or accept that at least some ArCtIC manne mammals WIll become first threatened, then endangered,
and finally extmct
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CahbratIon of bowhead whale measurements from photographs usmg over-land and
over-water cahbratIon targets

WIlham R Koskt, LGL LImIted, bkoskI@lgl com
Dave Rugh, NatIOnal Manne Mammal Laboratory, Alaska FIshenes SCIence Center,

NatIOnal Manne FIshenes ServIce, NatIOnal OceanIC and Atmosphenc AdmtnlstratIOn,
Dave Rugh@noaa gov

Juhe A Mocklm, Alaska FIshenes SCIence Center, NatIonal Manne FIshenes ServIce,
NatIOnal Oceamc and Atmosphenc AdmInIstratIOn, Juhe mocklm@noaa gov

KImberly T Goetz, Alaska FIshenes SCIence Center, NatIOnal Manne FIshenes ServIce,
NatIOnal OceanIC and Atmosphenc AdmmIstratIOn, kIm goetz@noaa gov

Kelly Trask, LGL LImIted, k-trask@lg1 com
John CraIg George, North Slope Borough, craIg george@north-slope org

Aenal photographs ofbowhead whales have been used to document many hfe-hlstory
parameters through reIdentlficatIOn of mdIvIdual anImals and to calculate whale length, a proxy for
age The many vanables that comphcate measurements made from aenal photography demand
farrly preCIse correctIOns for altItude, lens charactenstIcs, aIrcraft motIon, and dIfferences between
camera, altImeter, and data entry systems Most prevIOUS studIes have used over-land cahbratton
targets to scale measurements from photographs to actual whale measurements because It has been
lOgIstIcally dIfficult to set up known-length cahbratton targets on water and to compare altImeter
performance over land relatIve to over the sea surface In 2008, as part of a bowhead whale feedmg
study sponsored by Mmerals Management ServIce, cahbratton targets were set up on an abandoned
runway near Barrow, AK Another set oftargets was towed behmd a boat offshore ofBarrow on a
relatIvely calm day (Beaufort wmd force 2) m an area where bowheads were commonly found
Targets were photographed usmg a Canon EOS-IDS Mark III dIgItal camera WIth a 50 mm lens
mounted m a motIOn-compensatmg system that tnggered the camera to take a photograph when the
camera was over a target and vertIcal to the land/water surface Each target was over-flown at
altItudes rangIng from 200 to 400 m, whIch spatmed the range of altItudes used to photograph
whales Seven measurements rangIng from 3 00 to 18 00 m were taken from 20 photographs of
over-land targets, and four measurements rangIng from 5 16 to 15 49 m were taken from 16
photographs ofover-water targets Measurements from targets were regressed agamst the true
measurement, and the resultmg regreSSIon equatIOns were compared There was no sIgmficant
dIfference between the slopes of the regreSSIOn equatIOns obtamed from the over-land and over­
water cahbratIOns, mdIcatmg that prevIOUS studIes usmg over-land cahbratIOns have not been bIased
because of dIfferences m radar altImeter measurements made over land versus over water
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Renal mterstItIal fibrosIs, pulmonary fibromuscular hyperplasIa and other f"mdmgs from a
hIstologIcal assessment of the bowhead whale (Balaena mysncetus)

Cheryl Rosa, North Slope Borough Department ofWIldlIfe Management,
Cheryl Rosa@north-slope org

Todd M O'Hara, UmversIty of Alaska FaIrbanks, fftmo@uaf edu
Matthew J Gray, UmversIty ofTennessee, mgrayll@utk edu
John E Blake, UmversIty of Alaska FaIrbanks, J blake@uaf edu

We performed gross exammatIOns and collected tIssues for htstologIcal assessment dunng
the InUlt SubsIstence harvest ofbowhead whales (Balaena mystzcetus) m Northern Alaska TIssue
samples were collected for htstologIcal analyses from bowhead whales (n=64) hunted dunng the
spnng and fall m Barrow and KaktovIk, Alaska (1998-2002) Our objectIves were to descnbe the
range ofnormal hIstolOgIcal findmgs m the specIes and to defme the prevalence of dIsease m the
Benng-Beaufort-Chukchl Sea stock ofbowhead whale We IdentIfied and dIscnmmated
abnormalItIes that could be attnbuted to heavy metal/mmeral tOXICIty, speCIfic dIsease entItIes, age,
reproductIve status or capture Overall, few patholOgIcal changes were observed dunng gross
necropsy or hIstolOgIcal assessment QualItatIve observatIOns were made more quantItatIve through
the use ofhIstologIcal stammg, dIgItal ImagIngimeasurement and ratmg profiles, whtch allowed the
aSSIgnment ofhtstologIcal observatIOns to a clearly-defined sconng system AbnormalItIes were
few, consIstmg mamly ofhepatIc and renal fibrOSIS and pulmonary fibromuscular hyperplaSIa
AddItIonally, pIgment was observed m the lIver (25/58 whales exammed) and extra-medullary
hematopoeIsIs was noted m the spleen (17/45 whales exammed) The putatIve effects of seasonal
feedmg and fastmg on the pancreas and lIver were assessed through the evaluatIOn ofpancreatIc
zymogen stores and the degree ofhepatIc lIPIdOSIS observed MImmal paraSItIsm was noted
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MarkIng, Taggmg and Reportmg Program SubsIStence harvest assessment for
northern sea otters, PacIfic walruses and polar bears m Alaska

John N Trent, Office ofManne Mammals Management, USFWS,john_trent@fws gov
R Bradley Benter, Ofice ofmanne Mammals Management, USFWS, Brad-Benter@fws gov
Jonathan Snyder, Office ofManne Mammals Management, USFWS, Jonathan_Snyder@fws gov

The U S FISh and WIldlIfe ServIce uses the MarkIng, Taggmg and Reportmg Program
(MTRP) to momtor and assess SubsIstence harvest authonzed under the Manne Mammals
ProtectIOn Act (1972) as amended m 1981 The dual purpose of the MTRP IS to momtor the
SubsIstence and handIcraft harvest ofpolar bears, sea otters and walruses to 1) obtam essentIal
bIOlOgIcal mformatIOn needed to manage these speCIes or stocks and to 2) help prevent the Illegal
take, trade, and transport of speCIfied raw manne mammal parts MTRP data thus contnbute
dIrectly to both populanon management deCISIOn maklllg and enforcement of the Manne Mammals
ProtectIOn Act Hunters are reqUIred to have a numbered plastIC tag attached to the rude and skull of
both polar bears and sea otters wIthm 30 days ofharvest or beach findlllg Walrus tusks must be
slffiIlarly wrre tagged To proVIde tills servIce, we mallltalll a permanent network of 150 contract
and ServIce taggers m 100 mantlme Alaska communItles Data are collected first on paper
certIficates and then entered mto a MICroSOft ACCESS data base We present examples ofharvest
data collected between 1989-2008 for all three speCIes and for selected huntmg commumtIes The
MTRP IS an extensIve real-tlffie harvest reportmg system that attempts to census 10ngItudmal harvest
m even very small coastal Alaska commumtIes by employmg local reSIdents as taggers It proVIdes
for the collectIOn of certalll essentlal bIOlOgIcal data and clearly Identlfies the SubSIstence hunter as
responsIble for provIdmg It The efficacy of the MTRP compared to other harvest assessment
methodologIes such as household surveys relymg on respondent recall, IS unknown at tills tlffie
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Marine Science in Alaska: 2009 Symposium 
Addendum: Book of Abstracts 

• Monday 19 January 
• Gulf of Alaska 

o Morning: Conference Registration Begins; Workshops 
o Afternoon: Symposium Welcome. Climate, Oceanography, 

Ecosystem Perspectives, Lower Trophic Levels, 
Fish and Fish Habitat 

o Evening: Poster Reception 

• Tuesday 20 January 
• Gulf of Alaska 

o Morning: Fish and Fish Habitat, Seabirds, Mammals & Humans 
o Afternoon: Prince William Sound Herring Workshop 
o Evening: Poster Reception 

• Wednesday 21 January 
• Bering Sea and A~eutian Islands 

o Keynote Address - Michael Sigler 
Understanding Ecosystem Processes in the Bering Sea: BEST-BSIERP 2008 Headlines 

o Morning: Climate and Oceanography, Ecosystem Perspectives & 
Lower Trophic Levels 

o Afternoon: Fish and Fish Habitat & Seabirds 
o Evening: Poster Reception 

• Thursday 22 January 
• Bering Sea and Aleutian Islands 

o Morning 1: Mammals 

• Arctic 
o Dedication - J Craig George 

Tribute to Arnold Brower Sr. 

o Keynote Address -Richard Feely 
Ocean Acidification: The Other C02 Problem for the Arctic 

o Morning: Climate and Oceanography 
o Afternoon: Ecosystem Perspectives, Fish and Fish Habitat, Seabirds 

&Mammals 



Gulf of Alaska 
Climate and Oceanography, Ecosystem Perspectives, 

Lower Trophic Levels & Fish and Fish Habitat 

Speaker 

Markus A Janout * 
Wieslaw Maslowski 

S Ian Hartwell 

James L Bodkin 

Richard E Thome 

Nora R Foster 

Amy L Blanchard 

Elizabeth C Atwood * 

Terrance J Quinn 

Sarah Hinckley 

* Student Presentation 

Monday 19 January 2009 
2:15-5:00 PM 

Session Chair: Molly McCammon 
Alaska Ocean Observing System 

TALKS 

Title 
Temperature controlling processes and the recent cooling in the 
northern Gulf of Alaska 
Effects of mesoscale eddies on the flow of the Alaskan Stream 

Sediment Quality Triad Assessment in the Kachemak Bay: 
Characterization of Soft Bottom Benthic Habitats and 
Contaminant Bioeffects Assessment 

Using Trophic Cascades to Develop Ecosystem-Based Recovery 
Criteria for Threatened Sea Otters in Alaska 
Biological Forcing by Combinations of Dominant Prey and 
Predators on Juvenile Pink Salmon Survival in the Prince 
William Sound Ecosystem 
Evaluating a Potential Relict Arctic Invertebrate and Algal 
Community on the West Side of Cook Inlet 
Long-term Investigation of Benthic Communities in Port 
Valdez, Alaska 1971-2007 

Influence of mesoscale eddies on ichthyoplankton assemblages 
in the Gulf of Alaska 
Failure of Population Recovery in Relation to Disease for Pacific 
Herring in Prince William Sound 
Modeling spawning-nursery connectivity of walleye pollock 
between the Gulf of Alaska and the Bering Sea: Toward an 
understanding of stock structure and recruitment 

Change from Abstract Book 



Speaker 

Gulf of Alaska 
Fish and Fish Habitat, Seabirds, 

Marine Mammals & Humans 

Title 

Tuesday 20 January 2009 
8:00 AM- Noon 

Session Chair: Robert Spies 
Alaska SeaLife Center 

TALKS 

Russell R Hopcroft 
Oceanographic conditions along the northern Gulf of Alaska's 
Seward Line, 1997-2008 

Joseph J Bizzarro 
Diet and trophic ecology of skates in the Gulf of Alaska (Raja and 
Bathyraja spp.) 

......,orenz Hauser 
Genetic population structure in Pacific cod, Gadus macrocephalus: 
evidence for limited dispersal and isolated fiord populations 

Clifford H Ryer 
Ampharetid worm turf: an essential character of juvenile flatfish 
habitat in Kodiak nurseries. 

Marlin Keith Cox Phase angle as a new independent condition index for fish 

Julia K Parrish 
On death and dying: coast breeding, cumulative, and wreck signals in 
Alaskan beached bird surveys 

IV eronica Marie Health Assessment of Marbled Murrelets in Port Snettisham, Southeast 
!Padula Alaska 

~ohn F Piatt 
Competitive Coexistence and Scale-Dependent Ecological Segregation 
of Brachyramphus Murrelets in a Glacial-Marine Eco~stem 

~ason K Herreman * Evidence of bottom-up control of diet driven by top-down processes in 
a declining harbor seal (Phoca vitulina richardsi) population 
Percent total body lipid content increases in Steller sea lion 

~orrie D Rea (Eumetopiasjubatus) pups during the first year oflife in a similar 
pattern to other otariid species 

!Markus Homing 
Chronicle of a death re-told: quantifying predation on juvenile Steller 
sea lions in the Gulf of Alaska 

~raig 0 Matkin 
Ongoing population-level impacts on killer whales 18 years after the 
Exxon Valdez oil S]Jill 

!Courtney Carothers 
Privatizing the Right to Fish: Challenges to Livelihood and 
Community in Kodiak, Alaska 

fWilliam E. Simeone 
Subsistence Harvests and Local Knowledge of Rockfish Sebastes in 
four Alaskan Communities 

* Student Presentation 

Change from Abstract Book 



Gulf of Alaska - Lower Trophic Levels 

Oceanographic conditions along the northern Gulf of Alaska's Seward Line, 1997-2008 

Russell R. Hopcroft, University of Alaska, hopcroft@ims.uaf.edu 
Kenneth 0. Coyle, University of Alaska Fairbanks, coyle@ims.uaf.edu 
Thomas J. Weingartner, University of Alaska Fairbanks, weingart@ims.uaf.edu 
Terry E. Whitledge, University of Alaska Fairb~, terry@ims.uaf.edu 

The Seward Line in the Northern Gulf of Alaska has been the focus of multidisciplinary 
sampling for the past 11 years. Here we report on the observations of physical oceanography, 
nutrients, phytoplankton, and zooplankton over that period. In particular, we discuss the 
biological conditions during 2007 and 2008 when spring temperatures have been lower than 
observed over the past decade. During both years, the spring bloom was delayed, as was the 
development of the zooplankton community dependant upon it. Under these conditions some 
key zooplankton species have done better than average, while others have not. Specifically, 
biomass during May of the key copepod species Neocalanus plumchrus/jlemingeri was lower 
than average in 2007. Implications to higher trophic levels will be discussed. Notably, 2008 
returns of pink salmon released in 2007 showed high survival compared to other years. 

Change from Abstract Book 



Bering Sea and Aleutian Islands 
Lower Trophic Levels, Fish and Fish Habitat & Seabirds 

Speaker 

Sarah Hinckley 

W. Stewart Grant 

Carwyn F. Hammond * 

Andrew C Seitz 

Patrick H Ressler 

Craig S Rose 

James lanelli 

Anne B. Hollowed 

Dongwha Sohn * 

Martin Renner 

Robert Suryan 

Ine Dorresteijn * 

Ian Jones 

* Student Presentation 

Wednesday 21 January 2009 
1:30-5:00 PM 

Session Chair: Leslie Cornick 
Alaska Pacific University 

TALKS 

Title 
New information about connectivity: relationships between larval 
release and potential settlement areas for snow crab in the Bering 
Sea 
Contrasting genetic population structures and responses to ice-age 
variability in North Pacific pollock and Pacific cod 
Estimating unobserved mortality rates of Bering Sea crabs due to 
encounters with trawls on the seafloor 
Behavior of satellite tagged Pacific halibut in the Bering 
Seal Aleutian Islands re_gion and its biolo_gical imll_lications 
Trends in walleye pollock and euphausiid abundance on the 
Bering Sea shelf since 2004 
Modifications of trawl sweeps to reduce epifauna damage by 
Bering Sea flatfish fisheries 
Opportunistic temperature-at-depth recorders on Bering Sea 
pollock trawls to evaluate linkages between location-specific 
temperatures and pollock, salmon, and other species 
Biogeography of forage fishes in the Bering Sea 
Distribution and Connectivity between Spawning and Settling 
Locations of Greenland halibut (Reinhardtius hippoglossoides) in 
the Bering Sea 
The roles of fisheries, climate and seascape on the distribution of 
Northern Fulmars (Fulmarus glacialis) in the Bering Sea 
Safeguarding Short-Tailed Albatrosses by Reestablishing a Third 
Breeding Colony: Condition, Post-Fledging Survival, and 
Migration of Artificially- vs. Naturally-Reared Chicks 
Stable isotopes in diets of planktivorous auklets indicate low 
troll_hic level responses to climate variability_ 
Covariation between North Pacific climate and auklet 
demographic parameters at three western Aleutian islands 
durin2 1990-2008 
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Bering Sea - Fish and Fish Habitat 

Opportunistic temperature-at-depth recorders on Bering Sea pollock trawls to evaluate 
linkages between location-specific temperatures and pollock, salmon, and other species 

James Ianelli, NMFS Alaska Fisheries Science Center, james.ianelli@noaa.gov 
John Gauvin, Cooperative Research, Marine Conservation Alliance, gauvin@seanet.com 
Diana Stram, North Pacific Fisheries Management Council, diana.stram@noaa.gov 
Phyllis Stabeno, NOAA Pacific Marine Ecosystem Laboratory, phyllis.stabeno@noaa.gov 

Minimizing salmon taken incidentally in North Pacific groundfish fisheries is a fishery 
management priority. Consistent bycatch avoidance in the Bering Sea pollock fishery has 
become increasingly difficult in recent years, with the changing environment generally 
accepted as a factor affecting the variability in observed bycatch levels. One hypothesis is that 
salmon co-locate more with pollock in some years based upon temperature. Consequently, 
methods to better monitor current oceanographic conditions in conjunction with incidental 
catch rates are needed. To this end, temperature-at depth recorders were deployed from 
commercial fishing boats during three consecutive pollock seasons: summer/fall 2007, winter 
2008, and summer/fall 2008. Cooperating vessels were selected to maximize spatial and 
seasonal coverage of the Bering Sea pollock fishery. Temperature-at-depth sensors were 
attached to trawls and matched with location and corresponding catch data. Different 
resolutions of spatial and temporal strata were developed to compare bycatch patterns with the 
temperature data. For the three seasons, operations from a total of 1,805 vessel-days were 
recorded. Some temperature recording devices failed during part or all of the seasonal 
deployments so the number of boats effectively involved ranged from 8 to 17 for the three 
seasons. These data were also used to evaluate the evolution of the "cold pool" subsequent to 
the NMFS summer survey bottom temperatures. Preliminary results on fine-scale bottom 
temperatures show a weak relationship with bycatch rates of Chinook salmon, the most 
pressing incidental catch species for the pollock fishery. An evaluation of temperature 
relationships with bycatch of other species (e.g. chum salmon, sharks, and squid) is presented 
for contrast. Extent and persistence of the cold pool relative to the summer NMFS bottom 
trawl survey temperatures is compared for the two relatively cold years. The results provide 
insight on how to improve on the practical aspects of deploying scientific recording devices on 
commercial fishing gear. The long-term ability to accurately characterize environmental 
conditions relative to direct catch observations will play a critical role towards improving our 
understanding of the ecosystem. This information can provide the fishing industry and 
managers information on how to optimize their operations and minimize bycatch. 



Arctic 
Climate and Oceanography & Ecosystem Perspectives 

Speaker 
DEDICATION 
John Craig George 
KEYNOTE 
Richard Feely 

G. Carleton Ray 

James E. Overland 

Gleb Panteleev 

Jia Wang 

Natalia A. Donoho 

AixueHu 

* Student Presentation 

Thursday 22 January 2009 
10:00 AM -Noon 

Session Chair: Lowell Fritz 
Alaska Fisheries Science Center 

TALKS 

Title 

Tribute to Arnold Brower Sr. 

Ocean Acidification: The Other C02 Problem for the 
Arctic 
Impact of Diminished Sea Ice on Marine Mammals and 
Indigenous Hunters of Beringia 
What do we learn about the future Arctic from the summer 
2008 sea ice minimum? 
Reanalysis of the Arctic Ocean: case study for the Chukchi 
and East Siberian Seas 
Is the Dipole Anomaly a major driver to record lows in 
Arctic summer sea ice extent? 
Tides, tidal currents, and sea level trends in Alaska: CO-OPS 
activities and data sources. 
Role of Bering Strait in the thermohaline circulation's 
response to freshwater forcing under present day and LGM 
conditions 

Change from Abstract Book 
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Ocean Acidification: The Other C02 Problem for the Arctic 

Richard A. Feely 
Pacific Marine Environmental Laboratory 
National Oceanic and Atmospheric Administration 
7600 Sand Point WayNE Seattle, WA 98115-6349 
(206) 526-6214 Phone I (206) 526-6744 FAX 
e-mail: Richard.A.Feely@noaa.gov 
http://www .pmel.noaa.gov/co2/co2-home.html 

Carbon dioxide (C02) is one of the most important "green-house" gases in the atmosphere 
affecting the radiative heat balance of the earth. As a direct result of the industrial and 

agricultural activities of humans over the past two centuries, atmospheric C02 concentrations 
have increased by about 100 ppm. The atmospheric concentration of C02 is now higher than 
experienced on Earth for at least the last 800,000 years, and is expected to continue to rise, 
leading to significant temperature increases in the atmosphere and oceans by the end of this 

century. The global oceans are the largest natural long-term reservoir for this excess heat and 
C02, absorbing approximately 85% of the heat and 30% of the anthropogenic carbon released 
into the atmosphere since the beginning of the industrial era. Recent studies have demonstrated 
that both the temperature increases and the increased concentrations of C02 in the oceans are 

causing significant changes in marine ecosystems. Many marine organisms are already affected 
by these anthropogenic stresses, including impacts due to ocean acidification. Dr. Feely will 
discuss the present and future implications of increased C02 levels on the health of our ocean 

ecosystems and related ocean-based economies. 

Biographical Sketch 

Dr. Richard A. Feely is a Supervisory Oceanographer at the NOAA Pacific Marine Environmental Laboratory in 
Seattle. He also holds an affiliate full professor faculty position at the University of Washington School of 

Oceanography. His major research areas are carbon cycling in the oceans and ocean acidification processes. He 
received a B.A. in chemistry from the University of St. Thomas, in St Paul, Minnesota in 1969. He then went onto 

Texas A&M University where he received both an M.S. degree in 1971 and a Ph.D. degree in 1974. Both ofhis 
post-graduate degrees were in chemical oceanography. He is the co-chair of the U.S. CLIV AR/C02 Repeat 

Hydrography Program. He is also a member of the U.S. Science Steering Committees for the U.S. Carbon Cycle 
Science Program, the U.S. Ocean Carbon and Climate Change Program, and the U.S. Carbon and Biochemistry 

Program. He is a member of the American Geophysical Union, the American Association for the Advancement of 
Science and the Oceanography Society. Dr. Feely has authored more than 160 refereed research publications. He 

was awarded the Department of Commerce Gold Award in 2006 for his pioneering research on ocean 
acidification. In 2007, Dr. Feely was elected to be a Fellow of the American Geophysical Union. 
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* Student Presentation 

Thursday 22 January 2009 
1:30-5:00 PM 

Session Chair: Ana Sirovic 
Alaska Pacific University 

TALKS 

Title 
Advanced Monitoring Initiative: Arctic Coastal 
Data Mining and Assessment Project 
Zooplankton biogeography as a measure of 
oceanographic change in Canada Basin (Arctic) 
Epibenthic megafauna in the Northern Bering and 
Chukchi Seas: Environmental influences on 
community structure 
Beaufort Sea Survey: Geographic and Historical 
Comparisons 
Arctic cisco genetics and otolith microchemistry 
Importance of the Eastern Chukchi Sea and 
Southeastern Beaufort Sea as Spring Staging Areas 
for King and Common Eiders 
Fall Movements of Bowhead Whales in the 
Chukchi Sea 

A year-long acoustic monitoring program of 
bowhead whales in the Chukchi Sea 
Ambient Noise in the Chukchi Sea, July 2007- July 
2008 
Sounds from an Offshore Oil Production Island and 
Bowhead Whale Call Characteristics 

Study of walrus distribution in the Chukchi Sea 
using passive acoustics 

The Polar Bear, a Warming Arctic, and the 
Endangered Species Act: the Role of Wildlife Law 
in Responding to Climate Change 

Change from Abstract Book 
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POSTERS 

Climate and Oceano~raphy 
First Author Title 

Carin J. Ashjian 
Impact of inter-annual variability in ocean conditions on bowhead 
feeding near Barrow, Alaska 

Jeremy Kasper* Modeling circulation in the landfast ice zone 

Helen V. Wiggins 
SEARCH: Study of Environmental Arctic Change--A System-
scale, Cross-disciplinary, Long-term Arctic Research Program 

Wendy K. Warnick 
Arctic Synthesis Collaboratory: A Virtual Organization for 
Transformative Research and Education on a Changing Arctic 

James E. Overland Study of Environmental Arctic Change (SEARCH) Sea Ice Outlook 
Ecosystem Perspectives 

Brian D. Bornhold Seabed Habitat Mapping - Eastern Canadian Arctic 
Sang Lee High protein assimilation of the phytoplankton in the Chukchi Sea 

R. John Nelson 
Canada's Three Oceans- Arctic and Arcto-Boreal Pelagic 
Ecosystem Research. 

Lower Trophic Level 
Upwelling and aggregation of zooplankton on the western Beaufort 

Stephen R Okkonen shelf as inferred from moored acoustic Doppler current profiler 
measurements 

Fish and Fish Habitat 

Scott W. Johnson 
Arctic Nearshore Fishes: Establishing a Baseline in a Dynamic 
Environment 

Mammals 
Michael Foley Seasonal movements, habitat selection, foraging and haul-out 
Cameron behavior of adult bearded seals in the Chukchi Sea. 

Marine Mammal Occurrence in the Northeastern Chukchi Sea, 
Janet Clarke Alaska: Comparison of Data from Autumn 1989-91 and 

Autumn 2008 

Laura Morse 
Marine Mammal Occurrence in the Northeastern Chukchi Sea, 
Alaska Summer 2008 

Erich H. Follmann 
Will Sea Ice Reduction Facilitate the Transfer of Diseases from 
Terrestrial to Marine Mammals in the Arctic? 
Bowhead Whale Feeding Ecology Study (BOWFEST) Aerial 

Kimberly T. Goetz Surveys: A Comparison of Bowhead Whale Distribution and 
Survey Effort in 2007 and 2008 in the Vicinity of Barrow, Alaska 

Henry P. Huntington 
The Implications of Climate Change for Arctic Marine Mammals: 
Key Findings from a Supplement to Ecological Applications 

*Student Presentation 

Change from Abstract Book 
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Marine Mammal Occurrence in the Northeastern Chukchi Sea, Alaska: 
Comparison of Data from Autumn 1989-91 and Autumn 2008 

Janet Clarke, SAIC, janet.clarke@saic.com 
Laura Morse, National Marine Mammal Laboratory, National Marine Fisheries Service, 

laura.morse@noaa.gov 
Dave Rugh, National Marine Mammal Laboratory, National Marine Fisheries Service, 

dave.rugh@noaa.gov 

Broad-scale aerial surveys for marine mammals in the northeastern Chukchi Sea were 
conducted in autumn 2008 after a hiatus of 17 years. The study area extends from the 
northwestern Alaskan coast westward to the International Dateline at 169°W, between 68° and 
72°N (surveys in 1989-1991 were conducted north to 73°N). The area overlays Lease Sale 193 
of the Chukchi Sea Planning Area, and surveys are being conducted to collect information on 
marine mammals undergoing seasonal migrations through these lease areas and associated 
waters. Broadscale surveys were previously conducted in this area from 1989-91. Changes in 
late autumn prevailing sea ice between 1991 and 2008 have been monumental, and there are 
concerns over the effect of later-developing sea ice on marine mammal populations. Sightings 
of cetaceans, including bowhead (Balaena mysticetus), gray (Eschrichtius robustus), and 
beluga (Delphinapterus leucas) whales and walrus (Odobenus rosmarus) in autumn 2008 are 
compared to sightings of the same species in autumn 1989-1991. Results presented here are 
preliminary. This is the first year of a multiyear study sponsored by the Minerals Management 
Service, Alaska OCS Region. 
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EDUCATION EXCELLENCE Alaska Ocean Observing System 

Communicating Ocean Science Workshop 
January 19, 2009 

8 a.m. to 1:30 p.m. 
Hotel Captain Cook Foredeck (Ballroom) 
2009 Alaska Marine Science Symposium 

Hosted by 
COSEE Alaska, North Pacific Research Board and Alaska Ocean Observing System 

Nora L.Deans, Moderator 

GOALS 
• Share programs and events that communicate information about research in Alaska's oceans to 

national, regional and local audiences. 
• Join SEANET (Scientists and Educators of Alaska Network)- a network of those focusing on 

communicating ocean science in Alaska. 

8:00am-8:15am 

8:15am-8:30am 

8:30am-9:30am 

9:30am- 9: 45 am 

9:45am- 10:15 am 

10:15 am- 10:45 am 

10:45 am- 11:00 am 

11:00 am- 11:45 am 

12:00 pm- 1:15pm 

AGENDA 
Welcome, Introductions- Nora L. Deans, COSEE Alaska 

Alaska Sea's and Rivers - Marla Brownlee, Alaska Sea Grant and Marilyn 
Sigman, Center for Coastal Alaskan Studies 

Communicating Ocean Science at Sea- Scientists and Teachers Sharing 
Research Experiences in Remote Locations - Janet Warburten, Kristen 
Timm, PolarTREC ARCUS; Lee Cooper, University of Maryland 

Discussion 

Sharing Science by Visualizing Data - Rob Bochenek, Information 
Architect, Axiom Consulting and Design 

"Don't Zoom, Don't Pan" Tips for taking videos in the field - Deborah 
Mercy, Alaska Sea Grant 

Discussion 

COSEE Alaska: People Oceans and Climate Change- Nora L. Deans, 
COSEE Alaska 

SEANET -- LUNCH provided 





The North Pacific 
funds research to build a dearer llllQt­

Bering Sea and Arctic """lOA&& 

effective management and sustainable use of marine resources. 

Our 2009 Calendar features images of sea life 
and seascapes NPRB Photo Contest. 
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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. 



Alaska Ocean
Observing System
1007 West Third Avenue
Suite 100
Anchorage, Alaska 9950 I
(907) 644-6703

Record Shattering
Summer for Arctic Sea Ice
On September 16, 2007, Arctic sea

ice reached the lowest level in the

28-year satellite record-an annual

minimum extent of 4.13 million

square kilometers, according to the

National Snow and Ice Data Center

(NSIDC). This shatters the previous

record from September 21, 2005,

of 5.32 million square kilometers,

and was over 1.6 million square

kilometers below the long-term

average calculated over the years

1979 to 2000. An area north of

the Chukchi and East Siberian seas,

roughly the size of California (about

450,000 square kilometers), was

completely ice-free for the first time.

For more about the disappearing sea

ice, visit the NSIDC Arctic Sea Ice

News Web page.•

http://nsidc.org/news/press/2007_

seaiceminimum/20070810 index.htm

Arctic Sea Ice and Ocean
Information System
Priorities for 2008-20 I0
During its fall meeting, the AOOS

Board approved a conceptual design

for the program's 2008-20 I0 coastal

and ocean observing priorities. Visit

www.aoos.org to view both the

overview and more comprehensive

design. These priorities became the

foundation of the funding request

sent to NOAA in early December.

AOOS Regional Coastal and Ocean

Information System is the highest

priority. This project focuses on

acquiring, displaying, and archiving

the most important marine data in

Alaska; broadening website access

and developing new visualization and

decision-making tools; expanding

access to processed remote

sensing data of ocean parameters;

and launching the development

of an operational analysis center

in Alaska. Another top priority

involves continued testing of a

prototype "end-to-end" system in

Prince William Sound, which moves

from user needs to observations

to data management to modeling.

Plans for a 2009 field experiment

are still underway. The Board also

determined that enhancing observing

capacity in Alaska's Arctic nearshore

region was of paramount importance.

Plans call for creating a nearshore

sea ice atlas, monitoring sea ice

movement in three communities in

real time, and greatly expanding the

monitoring of sea ice thickness as the

most direct way to improve sea ice

forecasts.•

Conceptual Designs Drive
AOOS Priorities
To lay the foundation for determining

AOOS priorities, staff focused

intently for six months on creating

and reviewing draft comprehensive

conceptual designs, looking at the

issues and products identified through

the multitude of stakeholder and

user outreach activities held over

the past four years. They identified

existing observations and models that

could produce products, as well as

gaps in observations and modeling.

In August, these were reviewed by a

Scientific-Technical Advisory Team

representing a broad spectrum of

expertise and geographic regions.

During the workshop, the team

prioritized products to be developed

for the next 3-5 years on the basis of

critical need and feasibility. In concert

with these, the Institute of Social and

Economic Research (ISER), located

at the University of Alaska, first

reviewed other programs that used

some form of socio-economic criteria

for developing priorities and provided

guidance for doing so as part of the

AOOS process.

ISER and AOOS staff organized a

Socio-Economic Team, which met on

September 17 to develop a suite of

socio-economic criteria that would

serve as a second filter for reviewing

the priorities. Criteria included

costs, benefits, and risks. The AOOS

Board met on October 2 and set

AOOS conceptual design

priorities for the next three years

based on the recommendations

and information from both the

Scientific-Technical Team and

the Socio-Economic Team.

A paper describing this

process will be

submitted to a

peer-reviewed

journal..
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McCammon NFRA Chair
AOOS director Molly McCammon

was unanimously re-elected as

chair of the National Federation of

Regional Associations (NFRA) for

Coastal and Ocean Observing at

the organization's annual meeting in

St. Petersburg, Florida in November.

McCammon has served as chair of

NFRA, which represents the interests

of the I I regional ocean observing

associations, since its inception in

2005. McCammon also serves as a

member of the Ocean Research and

Resources Advisory Panel (ORRAP),

a formally recognized group that gives

advice to federal ocean agencies, and

she was recently selected as chair of

a new ocean observing sub-panel of

that group.•

Craig Dorman Steps Down
as Chair ofAOOS Board
With his retirement as the University

of Alaska Vice-President for

Research, Retired Vice Admiral Craig

Dorman announced that he would

officially be leaving the AOOS Board.

University of Alaska Fairbanks School

of Fisheries and Ocean Sciences

Dean Denis Wiesen burg noted that

Dr. Dorman was largely responsible

for the inception of AOOS, and his

vision and leadership would be greatly

missed. Vice-chair Tylan Schrock with

the Alaska SeaLife Center will serve

as Acting Chair.

The commissioners of three state

resource agencies have signed

onto the AOOS Memorandum of

Agreement, officially marking state

support for the mission and goals of

AOOS. The three are Commissioner

Denby Lloyd, Alaska Department

of Fish and Game; Commissioner

Larry Hartig, Alaska Department

of Environmental Conservation;

and Deputy Commissioner Richard

Lefebvre, Alaska Department of

Natural Resources.•

State ofAlaska Signs
AOOSMOA

AOOS Hosts New 100S
Program Office Director
In June,AOOS hosted three members

of the newly established NOAA

Integrated Ocean Observing System

(IOOS) Program Office: director

Zdenka Willis, strategic planning

directorTimiVann, and HF radar team

lead Jack Harlan.The group visited

the AOOS Data ManagementTeam

and HF Radar group at the University

ofAlaska Fairbanks, and toured

observing activities in Kachemak

Bay (including the NOAA Kasitsna

Bay Lab, the Kachemak Bay National

Estuarine Research Reserve, and the

USFWS Maritime Refuge).The site

visit ended in Prince William Sound

with a ferry tour and briefings in

Cordova.•

Timi Vann, Mally McCammon, Zdenka
Willis and jack Harlan at Spencer Glacier
outside Cordova,Alaska.

Arctic Environmental Data
Exchange Roundtable
AOOS and the University of

Alaska's International Polar Year

program, under the leadership of Dr.

Hajo Eicken, hosted a roundtable

discussion on October I I, in

conjunction with the International Oil

and Ice Conference in Anchorage, to

explore ways to share environmental

data among scientific researchers,

state and federal managers, and the

oil and gas industry. New observing

initiatives, such as the AOOS and

Arctic Observing Network, as well

as the International Polar Year, are

resulting in significant observation

efforts that should be of interest

to industry from the perspective of

environmental monitoring, improving

design criteria for specific locations

and oil-spill mitigation and response

efforts. At the same time, industry

is collecting environmental data

that in the short- or long-term are

of significant value in helping to

understand and adapt to the changing

Arctic marine environment. This was

the first, informal meeting to explore

options and to initiate an exchange

among different groups collecting

environmental data. The roundtable

agenda, summary and a draft white

paper can be accessed on the AOOS

website, at www.aoos.org. The

response was very positive, and the

group agreed to focus on sea ice data

as an initial effort..



Seagoing vessels often report changing 
ice conditions to the NWS Ice Forecaster. 
Photo: Elizabeth Labunski , USFWS 

Seals and other marine mammals, as well 
as seabirds, depend on the presence of 
sea ice for rest and protection . 
Photo: Kathy Kuletz 

Seabird observers and scientists aboard the US 
Coast Guard cutter Healy amid thick sea ice. 
Photo: Elizabeth Labunski , USFWS 

WHICH PRODUCTS BEST SUIT MY USES? 
Operational/ Applied Users 
Including field camp workers, shippers, US Coast Guard search 

and rescue teams, and US Navy personnel, as well as whalers and 

commercial and subsistence fishermen 

These users seek real-time sea ice condition analyses, most often as charts or pictures. 

They are often on the water, either approaching or already in sea ice, and make naviga­

tion decisions based on the most updated information they receive. 

Most Useful Operational Products 

• National Weather Service 

» Sea Ice Advisories 

» Sea Ice Analysis Charts 

» SST Charts and Sea Ice Forecast charts (important to vessel operators 

looking for fish and crab, and wanting to avoid freezing spray) 

• National lee Center 

» Northern Hemisphere Ice Charts 

» Alaska regional ice charts 

» Products are available in EASE-Grid (gridded binary) and GIS-compatible (se­

lected products only) formats; browse images are GIF files. 

Researchers and Forecasters 
Including climate modelers, sea ice scientists, and climatologists 

Researchers are in a position to take best advantage of many of the products from the 

National Snow and Ice Data Center, which provides many sea ice data sets in gridded 

formats, and some in formats that can be easily used with Geographic 

Information System (GIS) software. Images shown on individual NSIDC web pages are 
large-scale and not likely to be of immediate use to those at sea. However, more "applied 

science" users may find these data useful now that National lee Center chart climatolo­

gies are available in GIS as well as gridded formats. 

Most Useful Research Products 

• National lee Center 

» Sea Ice Charts 

» Climatologies 

• National Snow and Ice Data Center 

» Sea Ice Concentrations from passive microwave data 

» Sea Ice Indices 

» Arctic Sea Ice Charts and Climatologies 

Feedback and Suggestions 
Additional products, such as seasonal sea ice outlooks at the NIC, are under develop­

ment to better serve user needs. If you have a need for a product that does not currently 

exist, we'd like to know about it. Please feel free to contact us: 

• National Snow and Ice Data Center: nsidc@nsidc.org 

• National Weather Service Anchorage Ice Desk: nws.ar.ice@noaa.gov 

• National lee Center Liaison: liaison@natice.noaa.gov 

1007 West Third Avenue, Suite 100 AS Q 8 
Anchorage, AK 99501 

tel 907 644 6703 • fax 907 644 6780 

www.aoos.org Alaska Ocean Observing System 

Sea Ice and Ocean Observing As part of its mission to 

develop an integrated ocean observing system for Alaska and 

the Arctic, the Alaska Ocean Observing System (AOOS) considers 

sea ice observations to be a key component of an Alaska 

observing system for the Arctic (Beaufort and Chukchi Seas) , 

the Bering Sea, and Cook Inlet in order to meet stakeholder 

and resource management needs. In addition, the US Arctic 

Research Commission (USARC) needs enhanced coastal sea ice 

observations for Alaska as part of the US contribution to the 

Arctic Marine Shipping Assessment. 

In 2006, AOOS and the USARC established a Sea Ice Working 

Group (SIWG) to develop strategies for furthering our knowledge 

of coastal sea ice in Alaska. The SIWG will assess the status of · 

past and current sea ice data for Alaska (Arctic and Cook Inlet), 

identify gaps in the current observations and research, and 

provide recommendations to AOOS and to the USARC. 

This brochure highlights several existing, mainly operational 

sea ice products for Alaska and will be used to help 

identify future product needs. 

Polar bea r photo courtesy National Ice Center 

Tools for Measuring and Observing 
Sea Ice Along Alaska's Coasts 

t\(l()~ 
Alaska Ocean Observing System 

www.aoos.org 



NATIONAL SNOW AND ICE DATA CENTER 
nsidc.org 

Established to support polar and cryospheric research, NSIDC archives and 
distributes snow and ice data as well as information about snow cover, avalanches, 
glaciers, ice sheets, freshwater ice, sea ice, ground ice, permafrost, atmospheric 

paleoglaciology, and ice cores. 

- • - L.:_- -- -

A daily browse image of sea ice 
concent ration derived from passive 
microwave data. (Updated several 
times yearly) 

Anomalies in sea ice extent show 
the diffe rence between where 
the ice edge is on average, and 
where it is in a particular month. 
(Updated monthly) 

Sea Ice Concentrations from Passive 
Microwave Data 
NSIDC provides passive microwave data that show sea ice 
concentrations (percentage of ocean area covered by sea ice), 
including daily and monthly averages for polar regions. 
Images and data set documentation are available at 
nsidc.orgl datal nsidc-OOSI.html. 

Sealcelndex 
Images in the Sea Ice Index data set depict average ice conditions, 
which are estimated using passive microwave data for the most 
recent month are available, as well as "snapshots" that compare 
recent conditions with monthly means. Images, animations and 
documentation are available at nsidc.orgldatalseaice_index/. 

Arctic Sea Ice Charts and Climatologies 
Sea ice concentration climatologies (aggregations of historic 
climate trends) are derived from the National Ice Center's ice 
charts. Monthly climarologies include median, maximum, and 
minimum concentrations, as well as frequency of occurrence of 
ice for 33-year, 10-year, and 5-year periods. This data set is an 
important alternative to passive microwave-derived ice concentra­
tion, which underestimates summertime ice presence. 
Data files and documentation are available at nsidc.org/ datal 

g02172.html. 

Most Frequent Users 
Sea ice and climate scientists are the major users of these prod­
ucts. NSIDC distributes other research sea ice data, including 
many from relatively high-resolution sensors (e.g. , NASA Earth 
Observing System satellites). However, the Data Center expects 
more non-research users since climatologies are now available in 
GIS and gridded formats. Summaries of all ofNSIDC's sea ice 
products are available at nsidc.orgldatalseaice/. 

Benefits and Limitations 
Products from passive microwave data and data sets based on 
operational charts have complementary strengths and weaknesses. 
Passive microwave products have coarse resolutions of 25 km or 

greater, but are consistent over the entire time series and can therefore be used to derive trends in ice con­
centration. Arctic Sea Ice Charts and Climatologies are based on operational data that are not consistent 
over the entire series. 
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Median sea ice concentration climatology Median sea ice concentration cl imatology 
for Septe mber fo r 1975·1979. fo r September for 2000-2004. 

NOAA NATIONAL 
WEATHER SERVICE 
http://pafc.arh.noaa.gov/ice.php 

The Anchorage Weather Forecast Office (WFO) assists the NWS 
mission to protect life and property and enhance the nation's 
economy with 24-hour sea ice support. This includes advisories, 
analysis and short-term forecasts available in text and .gif image 
formats. Future dissemination includes GIS data (beginning March 
2007) and inclusion in the National Digital Forecast Database. 

Graphics and descriptions for each of these pwducts are available at 
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Sea Ice Advisories 
Sea Ice Advisories (text only) describe ice conditions in Alaska 

waters out to five days, and are issued every Monday, Wednes­

day, and Friday with updates as needed. Advisories also include 

monthly seasonal outlooks and climatological ice year compari­

sons. WFO Anchorage issues Marine Weather Statements to 

warn coastal and at-sea users of dangerous conditions including 

flash freezes and Ivus/ice shoves (sea ice run-ups on beaches) . 

Sea Ice Analysis Charts 
These charts are 1 km-resolution graphics for Cook Inlet and the 

Bering/Beaufort/Chukchi Seas with emphasis on the ice edge 
and shorefast conditions; they are issued in conjunction with Sea 

Ice Advisories. 

Sea Ice Forecast Charts 
Five-Day Sea Ice Forecasts display "snapshots" of ice conditions 

expected five days from the issuance date. lnteiim ice conditions 

are described in Sea Ice Advisories. 

Sea Surface Temperature (SST) Charts 
SST charts are produced every Tuesday and Thursday for the 

north Pacific and Arctic Oceans from Russia's Kamchatka Penin-

sula to British Columbia. · 

Most Frequent Users 
WFO Anchorage provides 24-hour support specifically for 

Alaska users: emergency managers concerned about ice forma­

tion/concentration and coastal erosion impacts, government 

agencies, subsistence hunters and fishermen, commercial fishing 
fleets, boat operators, energy and shipping indumies, and navi­

gation safety partners. 

Benefits and Limitations 
Graphical products are rich in detail but designed for low­

bandwidth dissemination so users can obtain these products in 

remote locations via satellite internet and HF Radiofax services. 
Beginning in March, the Sea Ice Analysis will be available in 

GIS format with the intention of expanding digital services to 

all graphical sea ice products. Five-Day Sea Ice Forecasts display 
end results of ice conditions and movement at day 5, but does 

not display fluctuations that may occur. 

See the back panel for a summary 
of which products best suit 

different users. 
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NATIONAL ICE 
CENTER (NIC) 
www.natice.noaa.gov/ 

NIC is operated by the US 
Navy, NOM and the US 
Coast Guard. Since 1972, 
NIC has produced sea ice 
charts using in situ, remotely 
sensed, and model data for 
regions containing sea ice. 

Digital products include sea ice-edge products 

consisting of latitude-longitude pairs; 

sea ice analysis charts in .gif format; and 

Arclnfo coverages. 

Northern Hemisphere 
Ice Charts 
NIC produces ice analysis charts for 

regions in the Arctic, the North Atlantic, 

the Baltic Sea, the Yellow Sea, the Sea 

of Okhotsk, and the Sea of Japan that 
contain sea ice. Charts are available at 

www.natice.noaa.gov/ products/ arctic/ 

index.htm. 

Alaska Ice Charts . 
ICE ANALYSIS 
CHLI<CHI SEA 

NI C produces Alaska regional analysis 

charts of current ice conditions for 

regions in the Beaufort Sea, the Chukchi 

Sea and the Bering Sea that contain sea 

ice. Charts are available at www.natice. 

noaa.gov/products/alaskalindex.htm. 

NA!~~~~:;-_ I~~;e:;R ..... : :.: 

Arctic Hemispheric Ice Coverage 
Northern Hemisphere ice charts are com­

bined and provided as hemispheric analyses 
in Arclnfo and SIGRID formats. These are 

available at www.natice.noaa.gov/pub/arc­
gis/arctic/arctic_hemi/ (current year) and 

www.natice.noaa.gov/ pub/ Archive/ arctic/ 

(past years) . 

Daily Ice Edge and Marginal Ice 
Zone (MIZ) 
NIC analysts adjust daily ice edge contours 

using additional higher resolution imagery. 

The MIZ product is similarly generated, but 

includes the ice edge (ice/no ice boundary) 

as well as pack ice contour analyses. These 
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are available at www.natice.noaa.gov/prod­
ucts/edge/index.htm and www.natice.noaa.gov/pub/MIZ/. 

Most Frequent Users 
Users ofNIC products include both operational users and researchers. 

Benefits and Limitations 
NIC charts are used for trip planning and navigation safety. In general, they show 
more ice than do passive microwave-derived ice concentrations, especially in the 

summer when passive microwave algorithms can underestimate ice concentration . 



Prince William Sound ••• 
contains approximately 3,500 miles 
of coastline, including hundreds of 
islands; 

has two mqjor entrances: Montague 
Strait (west) and Hinchinbrook 
Entrance (east); 

is used extensively by transoceanic 
shippers, oil tankers. state ferries, 
fishing boats, cruise ships, sailboats, 

and kayaks; 

is relatively protected from severe 

weather in the a<!jacent Gulf of Alaska; 
and 

takes in large, seasonal additions of 
fresh water from rivers and melting 
glaciers that result in rich marine 

habitat for plankton, fish, marine 
mammals, and people. 

Since the mean tidal range in Prince William 

Sound is about three meters, all mariners need to 

consider the currents created by the ebb and flood 

of the tides. When winds and waves are also factors, 

the velocity of the currents can magnifY waves to 

dangerous heights. Currents are also important in the 

set and drift of vessels in the tanker traffic corridor 

leading to the Port of Valdez, as well as the trajectory 

of drifting debris, icebergs and oil spills. 

We have been working with state, federal and 

private groups to strategically establish and maintain 
moored weather buoys and ocean sensors, as well as 

land-based surface current radar and Sno Tel stations 

all over the Sound. These measure phenomena such as 

the speed and direction of wind and ocean currents, 

water temperature, salinity, and precipitation. We use 

these data to create complex numerical simulations, 

or models, of the atmosphere and ocean. We are now 

refining the models to the point where they can more 
accurately mimic the phenomena indicated by the 

observed data-and then forecast what will happen if 

a variable changes. 
This information will be used in products needed 

by fishers, boaters, recreationists, resource managers 

and others to make better decisions about how to use 

the ocean environment. 

Our parmers in Prince William Sound include 
Chugach Regional Corporation, the National Data 

Buoy Center, the National Resources Conservation 

Service, the Prince William Sound Aquaculture 

Corporation, the Prince William Sound Regional 

Citizens' Advisory Council, the University of Alaska 

Fairbanks, the US Coast Guard, the US Forest Service, 

and the Village ofTatitlek. 

The rocky shores and temperate rainforests of the Sound are home to many species of 
seabirds. Photo: Exxon Valdez Oil Spill Trustee Council 

Glaciers provide huge seasonal inputs of fresh water to the Sound and influence coastal 
currents. Photo: Exxon Valdez Oil Spill Trustee Council 

The intricate coastline of the Sound contains many small bays and islets, presenting a 
challenge to mappers and modelers. Photo: Exxon Valdez Oil Spill Trustee Council . 

www.pws-osriorgl www.pwssc. org 
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www.ocean.us/ 

Alaska Ocean Observing System 

1007 West Third Avenue, Suite 100 
Anchorage, AK 99501 

tel 907 644 6703 • fax 907 644 6780 

www.aoos .org 



Observe: Land-and 
sea-based platforms 
record data 

andMoorin 
Telemetered weather buoys operated by NOAA's 

National Data Buoy Center provide real-time data 

for modeling ocean circulation. In winter, non-tidal 

circulation in the Sound results primarily from strong 

winds and small inputs of fresh water. Summertime 

non-tidal circulation in the region is driven by buoyancy 

(freshwater) related effects: winds are weak and 

freshwater inputs are large from melting glaciers and 

other runoff from streams. 

Oceanographic moorings are located along the 
continental shelf and at entrances to key embayments to 

measure seasonal and interannual variation in exchange 

rates of coastal waters. 

Two High-Frequency (HF) radar stations have been 

established at Knowles and Shelter Bays to map surface 

currents. The remote locations of these stations require 
the installation and maintenance of independent power 

sources such as wind turbines, solar panels, and propane 

generators (Forest Service regulations forbid the use 

of diesel fuel as a power source) . The stations are most 

useful when both are working; however, maintaining a 

consistent power source and protecting the instruments 

from severe weather is an ongoing challenge. 

Sno Tel Weather Stations 

Sno Tel weather stations and monthly snow surveys 

measure accumulated water stored as snow during the 

winter. The spring melt and runoff is an important 

driver of coastal ocean circulation and the spring 

plankton bloom. The stations are designed to operate 

unattended for one year, using meteor burst technology 

to communicate precipitation and weather data in near 

real time. 

Data Collectors 
The trajectories of argosphere, or "argos," drifters 

(deployed at the surface) and drogues (deployed ten 
meters underwater) are strongly influenced by wind 

speed and circulation. Should dispersants be used 

following an oil spill in the central Sound, results 

suggest that the trajectory and fate of subsurface oil 

would likely differ considerably from the trajectory and 

fate of untreated surface oil. Argos drifters and drogues 
helped reveal the presence of a summertime cyclonic 

gyre in the central basin of the Sound. 

Cover photos: Prince William Sound, Exxon Valdez Oil Spill 
Trustee Council; NOAA buoy, Carl Schoch. 

0 NDBC weather buoys 

e ridegages 

QHF radar stations 

ecoastal Marine Automated 
Network (C-MAN) stations 

e aceanographic moorings 

• • •17fjtter tracks 

The Cyclonic Gyre In summer 2004, 
a field experiment using satellite-tracked 
drihers and the surface current radars at 
Shelter Bay and Knowles Head confirmed 
that a strong current Rows into Prince 
Wtlliam .SDund at,Hinchinbrook Entrance 
antiiJUI~Montague Strait. 

Forecast: Computer models forecast the dynamics of the Sound 
Circulation: RO ~S 
A data assimilation Regional Ocean Modeling 

System (ROMS) for the Gulf of Alaska is being 

developed by the University of California-Los 

Angeles (UCLA) and the NASA Jet Propulsion 
Laboratory QPL) to simulate offshore, shelf and 

embayment circulation. These currents vary 

with seasonal cycles of winds and freshwater runoff and represent an important pathway 

for organisms and climate perturbations to propagate around the Gulf of Alaska and 

potentially into the Bering Sea and Arctic Ocean. A coupled circulation-ecosystem model 

capable of producing real-time and forecasted nutrient concentrations and plankton 

abundances is now under development at the University of Maine. 

~aves: S~AN 

The grid-based Simulating Waves in the 
Nearshore (SWAN) model is being developed 

by Texas A&M University. Satellite and in situ 

wave observations are used to validate the model 

and artificial intelligence techniques are being 
explored to improve model results. 

~eather: RU\~S,~ 

The Regional Atmospheric Modeling System 

(RAMS) and the Weather and Research 

Forecasting (WRF) model are numerical 

simulations of atmospheric circulation operated by 

the Alaska Experimental Forecast Facility (AEFF) 

at the University of Alaska Anchorage (UM). 

They provide accurate meteorological information 

for use in ocean circulation models and National Weather Service forecasts. 

El Nino Southern 
Oscillation: ENSO 
A Pacific basin-scale numerical model was 

developed at JPL and will provide boundary 
conditions for higher resolution coastal models. 

These coastal models will therefore be linked by 

the JPL basin-scale model to track the propagation 
ofEl Nino Southern Oscillation (ENSO) signals 

along the coast of North America to the Gulf of Alaska. 

Use: Information 
products are online 
The AOOS website provides: 

• Data and information products from remote 

observation platforms, such as weather buoys, that 

provide wind and current speed and direction, wave 

height, sea temperature and salinity, and more. 

• Weather buoy enhancements, such as current 

velocity sensors, for specialized local needs. 

• Processed satellite data that present Alaska-wide 
information on sea-surface temperature, ocean color 

(chlorophyll) and wind. 

• Surface current maps from high frequency radar 

for the central basin. 

• Biological data on fish, birds and marine 

mammals, the environmental effects of human 

activities, and any other information that can be used 

with the physical data to predict future changes to the 

ocean ecosystem. 

Direct benefits 
to user groups 

AOOS contributes to safety at sea by helping 

commercial fishermen and transoceanic 
shippers stay informed about ocean and weather 

conditions. AOOS also provides customized 

data products for the oil spill response 
community and US Coast Guard 

search and rescue teams. 

We link educators from formal and informal 

settings by creating exemplary educational resources 

for use in and outside of Alaska. We work with 

local communities, including Alaska Native 

groups, that make their living from the sea by 

providing relevant environmental data for daily 

decision-making. 





Secrets of the seas 
Oceans and estuaries support the largest store of 

biodiversity on the planet. Yet, even though we 

rely on and enjoy the oceans, we know surprisingly 

little about what goes on inside them. Not because 

the oceans are impenetrable ... but because our 

ability to quickly detect and foresee change has 

been limited. Armed with new knowledge and 

technology, the stage is set for a revolution in how 

we study, manage and mitigate changes in oceans 

and coasts and their resources. 

Depth of impact 
Even though we live on land, the oceans 

affect our lives in many ways. For exam­

ple, coastal tourism adds $57 billion to 

the U.S. economy each year! The oceans 

are an important source of transporta­

tion, food, recreation, medicine and 

minerals. More than half of the people in 

the United States live in coastal counties. 

Those living inland connect to the oceans 

through rivers that make their way to the 

sea and through air currents flowing over 

continents and oceans. 





A sustained and integrated 
ocean observing system 
for the U.S. 
The Integrated Ocean Observing System 

(IOOS) will be a sustained network of 

"eyes" on buoys, ships, satellites, underwa­

ter vehicles and other platforms that rou­

tinely supply the data and information 

needed for rapid detection and timely 

predictions of changes in our nation's 

coastal waters and on the high seas. 

As the ocean observing network 

evolves, we will add to it more systems 

that improve our ability to observe the 

oceans or that create new uses for ocean 

information. 

The ocean observing system will take 

in all of the data collected and make it 

easily available to the public so it can be 

used to save lives, benefit the economy and 

protect the environment and ocean life. 

Parts of this system already are in 

place around the U.S ., but they operate 

independently. Bringing these pieces 

under one umbrella. will make them more 

useful overall than individually. Ocean 

information will be available to more 

people, helping to solve regional and na­

tional problems faster. 

e Marv White 1996 MBARI 



Ocean observation: 
Waves of new information 
All of human understanding is based­

at some level-on observation. What we 

know about the land, the air and even 

space is based on shared observations 

over time. 

Our ability to see into the ocean and 

to measure its properties improved dra­

matically during the 20th century. Just 

as the science of meteorology has given 

us the means to quickly observe and 

forecast the weather, the marine sciences 

are giving us the means to quickly detect 

and foresee changes in the marine envi­

ronment - abilities that are vital to the 

safety, health and well being of people. 

The establishment of a sustained net­

work of atmospheric measurements has 

produced rapid advances in meteorology. 

Likewise, a sustained network of ocean 

observations will mean more rapid ad­

vances in the marine sciences. 



Predict weather and climate 
Tracking ocean properties that influence 

weather and climate will help managers 

reduce damage to property, the economy and 

even human lives. 

Facilitate safe and efficient marine operations 
All maritime enterprises, from transpor~a­

tion to recreation, will benefit from im­

proved predictions of marine conditions. 

Ensure notional security 
Military activities will benefit from data 

about wind, waves, visibility, currents, ice­

bergs and sea level gathered by the nation­

wide system. 

Manage resources for sustainable use 
Continued observations of the effects of 

. fishing, pollution and ch'!nges in the oceans 

will help us properly manage these and other 

living and non-living resources for future 

generations. 

Improving 
quality of life 
Once mature, the ocean observing 

system will enable the nation to 

achieve seven important societal 

goals more effectively. 

Preserve health and restore degraded ecosystems 
The system will give early warnings of envi­

ronmental stress and let us lessen or prevent 

negative impacts before it's too late. 

Mitigate natural hazards 
Lives and property will be saved when we 

can better forecast and prepare for hur­

ricanes, floods, droughts and storm surges 

using measurements from the system. 

Ensure public health 
Information about ocean currents from the 

network will help us identify pollution sourc­

es and reduce or prevent dangerous impacts 

on humans and the food we eat. 

Photos © Copyright NOAA 
Unless Otherwise Noted 
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The North Pacific Research Board and the National Science 

Foundation are supporting a comprehensive, $52 million study 

of the eastern Bering Sea ecosystem from 2007-2012. 

Ninety-four federal, state, university, and private institution 

scientists are studying a range of issues in the Bering Sea-from 

atmospheric forcing and physical oceanography to humans and 

communities-including the attendant economic and social 

impatl:s of a changing ecosystem. 

The scientific foundations for this large, innovative program are the National Science 

Foundation's 2005 Bering Ecosystem Study (BEST) Program Implementation Plan and 

the North Pacific Research Board's Bering Sea Integrated Ecosystem Research Program 

(BSIERP), which is based on NPRB's 2005 Science Plan. This foundation supports 

research to improve understanding of how the Bering Sea may respond to climate change, 

particularly as mediated through changes in seasonal sea ice cover. 

Work supported by the National Science Foundation (NSF) 
® Climate, oceanography, and lower trophic levels: Benthos, primary production near sea ice, 

nutrients, modeling, meso-zooplankton, micro-zooplankton, euphausiids, biophysical moorings, 
and physical oceanography 

® Social science research: Relationships between a changing marine environment 
and Bering Sea communities 

Work supported by the North Pacific Research Board (NPRB) 
® Climate, oceanography, and lower trophic levels: 

Benthos, micro-zooplankton, biophysical moorings, and physical oceanography 
® Forage species: Euphausiids, myctophids, and capelin 
® Fish: Arrowtooth flounder, Pacific cod, and walleye pollock 
® Marine mammals: Fur seals, walrus, and broad-scale whale distribution 
® Seabirds: Thick-billed murres, black-legged kittiwakes, and broad-scale seabird 

distribution 
® Local and traditional knowledge (LTK): Subsistence harvest 

and LTK ecosystem perspectives 
® Education, outreach, and communication 



Why Study the Bering Sea? 
Alaska's Bering Sea fisheries provide nearly half of the seafood 

consumed in the U.S., forming a powerful economic engine for fishing 

communities and the core of an ocean-based subsistence lifestyle. 

Whales, seals, and seabirds travel from afar to feed and mate here. Fur seals breed 

on island rookeries, while walrus haul out on sea ice to bear young. Whales and porpoises feast on 

huge schools of smaller fishes and tiny planktonic crustaceans. Orcas hunt other whales, seals, 

or salmon. Sea otters forage in kelp forests, plucking invertebrates from the seafloor. 

Nearly half of Alaska's seabirds live in ten colonies in the Bering 

Sea. Some 36 million seabirds breed here, including 

shearwaters, fulmars, kittiwakes, albatrosses, 

storm-petrels, puffins, and murres. 



~voonga 

St. Lawrence Island 

Research is taking place on the eastern Bering Sea shelf between the 

Aleutian Islands and St. Lawrence Island. Communities participating 

in this study are Savoonga, Emmonak, Togiak, St. Paul, and Akutan, 

as well as several communities in the Nelson Island area. All have 

a history of research on local and traditional knowledge and/or 

subsistence harvest surveys, which will provide useful information 

and a basis for identifying long-term trends and changes. 

Local and traditional knowledge (LTK) involves information, understanding, and wisdom 
accumulated over time based on experience and often shared within a group. This knowledge 
forms the basis for people's beliefs and practices concerning their environment. In the Bering 
Sea, indigenous communities have thrived since time immemorial, based in large part on 
understanding where to find and how to use the resources provided by the ecosystem. Particularly 
for a region such as this, where scientific research is comparatively recent and access for such study 
is often difficult and expensive, LTK offers a substantial contribution to collective understanding 
of the ecosystem, its changes, and the implications for people and their environment. 



LEARNING ABOUT CHANGES 

In these communities, the LTK component is documenting existing knowledge, fostering 
collaborative analysis, generating research hypotheses, collaborating with other projects in 
the program, and recording observations. 

This project examines all animal species harvested by residents of the partner 
communities. In particular, this focus is on species that are significant subsistence 
resources (nutritionally, culturally, or otherwise) and that are also focal species for other 
program components. For example, we plan to examine the cultural and subsistence 

practices regarding walrus 
in Savoonga, fur seals in 
St. Paul, and seabirds in all 
communities, as well as other 
species or environmental 
parameters identified through 
discussion with other program 
researchers. 

Community and Regional 
Advisory Boards 
In each community, local research coordinators 
are assisting in 
studies on recent 

changes in subsistence, and on 
understanding traditional knowledge 
of elders and experienced hunters 
about environment and species, 
such as marine mammals and birds. 
Community advisory boards work 
closely with a regional advisory board 
for the project to help guide 
LTK research. 



We are studying the Bering Sea ecosystem 

from atmospheric forcing and physical 

oceanography to humans and communities, 

as well as the socio-economic impacts of 

a changing marine ecosystem. Innovative 

ecosystem modeling, sound data 

management, and exciting education and 

outreach activities will unite the program. 

Contribution to fisheries management 
We hypothesize that changing climate-ocean conditions 
will affect the abundance and distribution of commercially 
important fish, and thus impact the fisheries that depend upon 
them. For commercial fishermen, this could lead to a change in 
home ports. Vessels may also have to travel further, incurring 
greater fuel costs and peril at sea. 

Our goal is to provide a better understanding of how fish 
abundance and distribution will change. Such knowledge 

should enable commercial fishermen to 
more successfully prepare for and 

adapt to anticipated changes 
with minimal income loss, 

and ensure continued 
safety at sea. 



VERTICAL INTEGRATION: HOW PROJECTS FIT TOGETHER 

Humans 
@) Interview community residents 

to conceptualize ecosystem in 
Native Alaskan terms 

@) Study subsistence and use patterns 
Investigators: Jim Fall , Ann Fienup-Riordan , 
Eugene Hunn, Henry Huntington, Mark John, 
Sarah Kruse, George Noongwook, Astrid Scholz, 
Jennifer Sepez, Josh Wisniewski , Phil Zavadil 

Marine Mammals 
@) Broad-scale visual surveys 
@) Patch Dynamics: Foraging studies of 

fur seals, walrus, and their prey 
@) Retrospective analyses 
Investigators: Phil Clapham, Nancy Friday, 
Chad Jay, Sue Moore, Franz Mueter, 
Andrew Trites, Alex Zerbini 

Seabirds 
@) Broad-scale visual surveys 
@) Patch Dynamics: Foraging studies 

of thick-billed murres, black-legged 
kittiwakes, and their prey 

@) Chick diet and condition studies 
@) Retrospective analyses 
Investigat ors: Vernon Byrd, David Irons, Sasha 
Kitaysky, Kathy Kuletz, Franz Mueter, Daniel Roby 

Fishes, Forage Species, 
and Trophic Interactions 
@) Acoustic surveys 
@) Fish stomach analysis 
@) Surface and bottom trawl surveys 
@) Forage species and trophic interactions 
@) Retrospective analysis of pollock, 

seabird, and fur seal productivity 
@) Persistence of foraging "hotspots" 
@) Seasonal bioenergetics 

Kerim Aydin, Kevin Bailey, Kelly Benoit-Bird, 
Steve Barbeaux, Lorenzo Ciannelli, 

Ned Cokelet, Alex DeRobertis, 
Scott Heppell, Anne Hollowed, 
John Horne, Ed Farley, Stan Kotwicki , 
Gordon Kruse, Kathy Kuletz, 
Robert Lauth, Franz Mueter, 

Sandra Parker-Stetter, Patrick Ressler, 
Mike Sigler, Phyllis Stabeno, 
Chris Wilson 

Benthos and NPZ* 
•nutrients-phytoplankton-zooplankton 

@) Benthic studies 
@) Ichthyoplankton (larval fish) 
@) Energetics of juvenile fish 
@) Nutrients 
@) Micro- and meso-zooplankton; 

euphausiids 
@) Primary production 
@) Sea ice studies 
Investigators: Carin Ashjian , Robert Campbell, 
Lee Cooper, Ken Coyle, Allan Devol, 
Janet Duffy-Anderson, Lisa Eisner, 
Rolf Gradinger, Jacqueline Grebmeier, 
Ron Heintz, Rodger Harvey, Nicola Hi llgruber, 
Tom Hurst, Ben Laurel , Evelyn Lessard, 
Michael Lomas, Ann Matarese, Brad Moran, 
Jeff Napp, Alexei Pinchuk, Ray Sambrotto, 
Barry Sherr, Evelyn Sherr, David Shull, 
Dan Sigman, Rolf Sonnerup, Dean Stockwell, 
Diane Stoecker, Terry Whitledge 

Atmosphere, Ice, 
and Ocean 
@) Year-long biophysical 

oceanographic moorings 
@) Sea ice studies 
@) Stratification and circulation 
@) Spring and summer ocean conditions 
@) Retrospective analyses of sea ice and 

ocean processes 
Investigators: Knut Aagaard, Carin Ashjian, 
Bodil Bluhm, Robert Campbell , Rolf Gradinger, 
Katrin I ken, Calvin Mordy, Jeff Napp, 
Jim Overland, Barry Sherr, Evelyn Sherr, 
Rolf Sonnerup, Phyllis Stabeno, Dean Stockwell, 
Tom Weingartner, Terry Whitledge, 
Rebecca Woodgate, Jingfeng Wu, Jinlun Zhang 

Ecosystem Modeling 
Investigators: Kerim Aydin, Nicholas Bond, 
Enrique Curchitser, Michael Dalton, 
Georgina Gibson, Alan Haynie, Kate Hedstrom, 
Albert Herrmann, Jim lanelli , Gordon Kruse, 
Marc Mangel, Franz Mueter, Andre Punt , 
Mike Sigler, Rebecca Woodgate, Jinlun Zhang 

Data Management 
Investigators: Ken Coyle, James Moore, 
Gregory Stossmeister, Steve Williams 

Education, Outreach, 
and Communication 
Investigator: Nora Deans 

Photos, left to right: Rolf Gradinger drilling ice, Christian Morel; pollock, NPRB; 
Francis Wiese, Vernon Byrd, and Mike Sigler in fog, Nikolai Konyukhov; Sue Moore 
listening, Andrew Trites; fur seals, Carrie Eischens; Alexei Pinchuk with zooplankton 
sample, Tom Van Pelt; black-legged kittiwake, Carrie Eischens. 

Data 
Management 

What is patch dynamics? 
We will use fine-scale studies of birds, 
mammals, and their forage base to 
determine how spatial patterns (patches) 
affect interactions of predators and prey. 

We seek to learn what controls the 
abundance, distribution and population 
trends of some of the Bering Sea's top 
predators, and to provide models with data 
to predict how and why these species will 
respond to environmental changes. 

What are forage species? 
"Forage" species form the middle of 
the food web and include fishes and 
invertebrates such as capelin (c.Mallotus 
villosus), euphausiids (krill), eulachon 
(%aleichthys pacificus), Pacific sand lance 
(LAmmodytes hexapterus), and juvenile 
Pacific herring (C/upea pallasi), salmon 
(Onchorhynchus sp.), and walleye pollock 
(%eragra chalcogramma). 

Forage species are distinguished by 
schooling behavior, relatively short life 
spans, and local abundance. They are both 
prey for larger fish and marine mammals, 
as well as predators of ichthyoplankton 
(larval fish) and zooplankton. 
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Management of large and diverse datasets 
generated by investigators from multiple 
institutions and backgrounds poses huge 
challenges for large research projects. 

The vision of this data management 
program is to ensure consistency of data 
access, data retention, awareness by 
researchers of data availability, secure 
access and analysis platforms, and short 

Ecosystem modeling will link climate, physical oceanography, lower 

and upper trophic levels, and economic outcomes, and attempt to 

predict the impacts of climatic change on the Bering Sea ecosystem. 

The goal of ecosystem modeling is to improve our ability to predict 
the production and spatial distributions of lower trophic level and 
forage species, fishes , seabirds, and marine mammals, as well as local 
impacts on communities and the economy. 

Vertically linked models allow two-way coupling between 
ecosystem components and allow forecasts of economic effects 
for fisheries contingent on climate scenarios (e.g. , increased 
operating costs for pollock vessels due to ocean warming effects 
on the southeast Bering Sea pollock population). Models also 
allow the depiction of uncertainty in forecasts. Rigorous model 
validation, continuous full-model feedbacks , and a variety of model 
comparisons will help ensure reality-based results. 

delays between data acquisition and 
dissemination. 

Data managers will provide tools 
and security for data perusal, access and 
documentation of project activities. Tools 
include the Earth Observing Laboratory 
data and metadata archival and distribution 
system, an online field catalog aboard 
the USCGC Healy, and a GIS mapserver 

application to provide an interactive map 
with links to data and other information. 

Managers will also collect preliminary 
and final datasets from investigators 
for interim archival, with final datasets 
and metadata staged to a long-term 
archive center; and collect and archive 
supplementary data from other shipboard 
instruments. 
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The Bering Sea Project program office is responsible 

for program coordination and communication, 

website development, and meeting planning. 
. otrich ciliate With heterotroPhic d · 
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Science Advisory Board 
The Science Advisory Board meets regularly and provides scientific 
leadership, encouragement, and oversight in program integration, 
data exchange, and synthesis. It also provides scientific input to the 
respective program offices and helps with dispute resolution. This 
group is composed of six members, three each from BSIERP and 
BEST, elected by the respective principal investigators. 

In addition, BSIERP lead investigators and interested BEST 
investigators meet monthly to communicate the progress of each 
project and to highlight recent results . 

Current members (1-year terms) 
® Kerim Aydin (BSIERP) 
@ Rolf Gradinger (BEST) 
® Phyllis Stabeno (BSIERP) 

Program organization 

Current members (2-year terms) 
@ Carin Ashjian (BEST ) 
@ Rodger Harvey (co-chair, BEST) 
@ Mike Sigler (co-chair, BSIERP) 
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Principal investigator meetings 
Annual principal investigator meetings allow 
investigators to share results; plan cruises, 
community visits, and other fieldwork. The 
meetings also allow investigators to make small 
adjustments to methods and schedules, and 
provide everyone with a "big-picture" look at the 
progress and integration of the program. 
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Many collaborative research cruises to the eastern Bering Sea are 

planned during the course of the program. Offshore travel in the 

Bering Sea and Aleutian Islands regions is a tremendously expensive 

logistical effort. The areas of interest are remote, and storms, winds 

and large waves make for challenging working conditions. Sea ice, 

present in winter and early spring, calms the waves, but presents its 

own challenges for research operations. 

Oceangoing vessels must be large and sturdy enough 
to withstand tempestuous seas and sea ice. The U.S. 
Coast Guard icebreaker Healy is instrumental in 
this research. Designed to conduct a wide range 
of research activities in the unforgiving conditions 
of Arctic waters, she can break 4Yz feet of ice 
continuously at a speed of three knots and can 
operate in temperatures as low as -so· F. 

Other vessels, such as NOAA's Oscar 'Dyson and 
<.Miller <Freeman, the USFWS 'Tiglax, and chartered 
fishing boats such as the <Frosti and the l/fldebaran 
are also being deployed to conduct oceanic work. 

Surface trawl survey area 

Objective: To monitor the condition of eastern Bering 
Sea continental shelf fishes living in the top layers 
of the ocean. 

Objective: To identify processes influencing the 
distribution offorage fish, their predators, and 
competitors relative to ocean habitat conditions; and 
to evaluate how climate change may impact forage fish 
movement and seasonal distribution. 

Bottom trawl survey area 
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Objective: To monitor the condition of the eastern 
Bering Sea continental shelf fauna immediately above 
the seafloor. 

Objective: To examine interactions among climate, 
weather, and the recruitment of fishes in the eastern 
Bering Sea by describing larval fish assemblages and 
determining how physical and biological factors affect 
transport and survival of fish larvae. 



ANNUAL CRUISE SCHEDULE, 2008-2010 

~ 
Vessel 

F0!_ cArcturul 

NOAA 0'vfiller 
'Freeman 

USCGC Healy 

Scientific Survey I Fishing 

Pollock A season fishing 

Winter climate-modulated fishery recruitment cruise 
(winter ichthyoplankton su~e}') __ -~ 

Spring cruise concentrating on benthic studies south of St. Lawrence 
_ ~and walrus tagging and tracki_ng"---

USCGC Healy Spring cruise measuring ocean conditions and food web productivity on 
f . eastern Bering S~a shelf 

NOAA Oscar 'Dyson , Spring climate-modulated fishery recruitment cruise (spring 

F/V v1ldebaran1 Eastern Bering Sea crab and groundfish survey (bottom 

NOAA Oscar 'Dyson NOAA acoustic survey in eastern Bering Sea 

M/V Tig/a_XJ Sum_mer cruise to Bogoslof Island for colony-based seabird and fur seal 
. studies 

113-26 Mar 

29 Mar-6 May 

11-20 May 

r, 

__ ichthyo lankton survey) 

~CGC Healy Summer cruise mea~uring productivity on eastern Beri~ - -- _ .. _.. 
1 
-- J_ .. -- J-· I 

F/V 'Frosti1 Summer cruise examining the distribution and composition of forage 
, . fish patches around the P~biloflslands 

RIV <.J'vfelville . NOAA EcoFOCI fall hydrography and plankton survey 
t---

FIV Sea Storm1 
' NOAA surface trawl survey (BASIS) 

NOAA !}scar 'Dyson 
1 

NOAA 0'vfiller i NOAA EcoFOCI fall ichthyoplankton and juvenile fish survey 

'Freeman __ -~ _ ------'------ _Ji) 
'or equivalent contract vessel 1 T · 1 B · S C · · yp1ca ermg ea r 
*See .:_he~o~~rrent crUise calendar at bsierp.nprb.org. f ;"""-·• · ~~-1). ~,-;: ; .--... ~· ---,.,...:a ... _ 



Education, outreach , and communication strategies for the 

Bering Sea project focus on sharing information with diverse 

regional and national audiences about how scientists 

and local communities are learning about changes 

in the vital Bering Sea ecosystem. 

Communicating about science 
The multi-layered website (left) changes with each new report from 
the field. Chief scientists, PolarTREC educators-at-sea, radio 
journalists and NPRB staff are all helping to tell the story of this 
innovative field science and ecosystem modeling partnership through 
blogs, photographs and cruise reports. 

Researchers give community presentations, radio interviews, 
participate in "webinars" with college and elementary classes from 
ships far out in the ice, and later send in maps that show where 
tagged walrus, fur seals and kittiwakes go in search of food. 

PolarTREC teacher Craig Kasemode/ (above right) gave students and teachers across the 
country a glimpse of his experiences helping researchers aboard the icebreaker Healy. 

Bering Sea in schools 
Middle school teachers updating 
the Alaska's Seas and Rivers 
curriculum are incorporating 
aspects of the Bering Sea Project 
into their case studies, which are 
featured online at seagrant.uaf. 
edu/marine-ed/curriculum/. 

Broadening our reach 
Researchers and program staff 
use posters, brochures, and other 
media to share overviews of 
program activities with colleagues 
at conferences and in communities. 
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Scientist Lee Cooper 
and others shared 
the Bering Sea project 
with the Dutch Harbor 
community before 
setting sail for the 
early spring cruise 
of the USCGC Healy . 



Principal 
Investigators 

This research would not be 

possible without the efforts 

of 94 principal investigators 

and their collaborators, who 

hail from ten states and two 

countries. 
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Kevin Bailey 
NOAA 

Robert Campbell 
Univ of Rhode Island 

Enrique Curchitser 
Rutgers Univ 

Lisa Eisner 
NOAA 

Rolf Gradinger 
Univ of Alaska Fairbanks 

Scott Heppell 
Oregon State Univ 

Henry Huntington 
Huntington Consulting 

Steven Barbeaux 
NOAA 

Lorenzo Ciannelli 
Oregon State Univ 

Michael Dalton 
NOAA 

Jim Fall 
Alaska Dept of Fish + Game 

Jacqueline Grebmeier 
Univ of Maryland/CES 

Albert Hermann 
NOAA 

Tom Hurst 
NOAA 

Kelly Benoit-Bird 
Oregon State Univ 

Phil Clapham 
NOAA 

Nora Deans 
North Pacific Research Board 

Ed Farley 
NOAA 

Rodger Harvey 
Univ of Maryland/CES 

Nicola Hillgruber 
Univ of Alaska Fairbanks 

James lanelli 
NOAA 

Knut Aagaard 
Univ of Washington 

Bodil Bluhm 
Univ of Alaska Fairbanks 

Ned Cokelet 
NOAA 

Alex DeRobertis 
NOAA 

Ann Fienup-Riordan 
Calista Elders Council 

Alan Haynie 
NOAA 

Anne Hollowed 
NOAA 

Katrin I ken 
Univ of Alaska Fairbanks 

Carin Ashjian 
Woods Hole Oceanog lnst 

Nicholas Bond 
Univ of Washington 

Lee Cooper 
Univ of Maryland/CES 

Allan Devol 
Univ of Washington 

Nancy Friday 
NOAA 

Kate Hedstrom 
Univ of Alaska Fairbanks 

John Horne 
Univ of Washington 

David Irons 
US Fish+ Wildlife Service 

Kerim Aydin 
NOAA 

Vernon Byrd 
US Fish+ Wildlife Service 
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Ken Coyle 
Univ of Alaska Fairbanks 

~ 

Janet Duffy-Anderson 
NOAA 

Georgina Gibson 
Univ of Alaska Fairbanks 

Ron Heintz 
NOAA 

Eugene Hunn* 
Univ of Washington 

Chad Jay 
US Geological Survey 



Mark John 
Calista Elders Council 

Ben Laurel 
NOAA 

James Moore* 
NOAA 
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George Noongwook 
Native Village of Savoonga 

Dan Roby 
Oregon State Univ 

David Shull 
Western Washington Univ 

Diane Stoecker 
Univ of Maryland 
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Josh Wisniewski 
Univ of Alaska Fairbanks 

Sasha Kitaysky 
Univ of Alaska Fairbanks 

Bob Lauth 
NOAA 

Sue Moore 
NOAA 
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Jim Overland* 
NOAA 

Raymond Sambrotto 
Columbia Univ 

Mike Sigler 
NOAA 

Greg Stossmeister* 
Nat I Ctr for Atmospheric Rsrch 

Rebecca Woodgate 
Univ of Washington 

Stan Kotwicki 
NOAA 

Evelyn Lessard 
Univ of Washington 

Brad Moran 
Univ of Rhode Island 

Sandra Parker-Stetter 
Univ of Washington 

Astrid Scholz 
Ecotrust 

Daniel Sigman 
Princeton Univ 

Andrew Trites 
Univ of British Columbia 

Jingfeng Wu 
Univ of Alaska Fairbanks 

Sarah Kruse 
Ecotrust 

Michael Lomas 
Bermuda Biological Station 

Calvin Mordy 
NOAA 

Alexei Pinchuk 
Univ of Alaska Fairbanks 

Jennifer Sepez 
NOAA 

Rolf Sonnerup* 
Univ of Washington 

Thomas Weingartner 
Univ of Alaska Fairbanks 

Phil Zavadil 
Aleut Native Cmty of St. Paul 

Gordon Kruse 
Univ of Alaska Fairbanks 

Marc Mangel 
Univ of California Santa Cruz 

Franz Mueter 
Sigma Plus 

Andre Punt 
Univ of Washington 

Barry Sherr 
Oregon State Univ 

Phyllis Stabeno 
NOAA 

Terry Whitledge 
Univ of Alaska Fairbanks 

Alex Zerbini 
NOAA 

Kathy Kuletz 
US Fish+ Wildlife Service 

Ann Matarese 
NOAA 

JeffNapp 
NOAA 

Patrick Ressler 
NOAA 

Evelyn Sherr 
Oregon State Univ 

Dean Stockwell* 
Univ of Alaska Fairbanks 

Chris Wilson 
NOAA 

Jinlun Zhang 
Univ of Washington 
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Principal Staff Contacts 

BERING SEA 

INTEGRATED ECOSYSTEM 

RESEARCH PROGRAM 

BERING 

ECOSYSTEM 

STUDY 

NORTH PACIFIC RESEARCH BOARD 

r· Clarence Pautzke, Executive Director 
~. 

,· ''j 
~ ~ .-:. ~-' -· 1\\ A 
~·~ ...,.., 

\; 

Francis Wiese, Science Director 

'-" ~ -
,,..\ 

Nora Deans, Senior Outreach Manager 

. /~:-

·~ (. . Carrie Eischens, Assistant Program Manager 

.... 
~ \.~ Igor Katrayev, Data Systems Manager 

< 

Tara Riemer· Jones, Finance Officer, Alaska Sea life Center 

p;:~ 
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Carolyn Rosner, Assistant Program Manager 

1" 

' ,~''• ~ 
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\ ' Thomas Van Pelt, Assistant Program Manager 

. ' - . 

NATIONAL SCIENCE FOUNDATION 

William Wiseman, Program Officer 

Anna Kerttula, Program Officer 

Alison York, Project Manager, ARCUS 
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Mixed Sources 
Product group from well-managed 

forests, controlled sources and 
recycled wood or fibre 

Cert no. SCS-COC-001431 
www.fsc.org 

C 1996 Forest Stewardship Council 
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We welcome images of 

coastal seascapes or sea life 
within U.S. waters from the Gulf of 

Alaska, Prince William Sound, Aleutian 

Islands, Bering Sea, Bering Strait or 

Beaufort/Chukchi Seas. 

Youth (17 and under} 

First $600 • Second$ 00 • 

Adult (18+} 

First $1 ,200 • Second $600 • 

See the NPRB website for offic· 

entering images. For more info 
~ . 

media@nprb.org or call (907) o"tt:''+-o 

' \.) . ' 
·' 



north pacific research board 




