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Current Log The North Pacific Research Board recommends funding for marine research off Alaska’s coasts to the Secretary of Commerce
to improve our understanding of the North Pacific, Bering Sea, and Arctic Ocean ecosystems and to enable effective management and
sustainable use of these vital marine resources. We’re bringing you this special issue of Current: The Journal of Marine Education to highlight
ongoing research in these highly productive northern waters and share what we’re learning about these complex marine ecosystems that are vital
to our nation’s natural and cultural resources.
In this issue, you’ll find an overview of the Research Board and how it was formed by Congress to provide a scientific foundation for resource
management decisions. You’ll also read about marine science projects funded in nine major research areas, and how scientists are reaching
out to share research results with diverse audiences throughout the world. For more, visit our websites: www.nprb.org, www.bsierp.nprb.org,
www.goaierp.org, and www.alaskamarinescience.org.

Nora L. Deans directs communication and outreach at the North Pacific Research Board and is Director of Alaska’s Center for Ocean
Sciences Education Excellence in Anchorage, Alaska. A past-president of the National Marine Educators Association (1994-95) and editor of
its peer-reviewed journal Current: Journal of Marine Education (1988-2000), Nora serves on the Board’s Executive Committee, chairs the
Publications Committee, and is a life member of the Northwest and Aquatic Marine Educators. A former science editor at Shedd Aquarium
where she created exhibits, publications, and public programs, she later launched and directed Monterey Bay Aquarium’s award-winning
publishing program. She has written or edited more than 80 books, publications, exhibitions, and videos about the oceans and Alaska.

Dr. Francis Wiese is Science Director of the North Pacific Research Board. He is a marine ecologist by training and has worked in
Switzerland, Germany, the Bahamas, Ecuador, Mexico, the USA, and Canada focusing on marine conservation and bridging the gap between
science and management. His Ph.D. focused on the effects of chronic marine oil pollution on seabird populations in eastern Canada and results
helped strengthen Canadian Environmental Law. His current interests are the development and implementation of large multi-disciplinary
ecosystem programs, and the application of solid science in marine resource management and policy.
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A laska’s Seas
“Alaska really is the bellwether, the canary in the mine; what we
see over the next decade here and in the Arctic, the rest of the world will see in the next 25 years.”
–Robert Corell, International Arctic Council’s Arctic Climate Impact Assessment

Alaska is the U.S. Arctic, and as such, Alaska’s coast—which, at
43,000 miles is the longest state coastline in the nation—is also
one of the most sensitive ecosystems to a warming climate
region. Alaska’s marine ecosystems—the North Pacific, Bering
Sea, and Chukchi and Beaufort Seas—are some of the most
productive in the world, supporting vast and varied populations
of invertebrates, fishes, seabirds, and marine mammals, and
generating an abundance of resources for commercial, subsistence, and recreational users.

The value of Alaska’s fish and shellfish harvest is approximately
$2 billion per year, and the seafood industry is Alaska’s largest
private employer. Fishing is a key component of the state’s
economy and engages local residents from Ketchikan (on
the border with Canada) north to Kotzebue (above the Arctic
Circle). Tourism brings more than two million visitors to Alaska
each year, and oil and gas exploration in Alaska’s Arctic and
offshore areas is a significant contributor to Alaska’s employment, economy, and U.S. energy supplies.

Alaska’s glaciers and ice sheets are melting at an unprecedented
rate. Fish populations are shifting their geographic distribution in
response to increased ocean temperatures, driving fishing fleets
to new and potentially sensitive areas. Alaskan coastal communities are directly experiencing the impact of a warming climate
with more intense fall storms, increased coastal erosion, and
ground instability from thawing permafrost. All of these changes
are beginning to shift community behavior.

Coastal communities: Unique to Alaska is the level of interaction with and dependence on coastal fish, shellfish, seabirds,
marine mammals, and marine vegetation experienced by
residents of coastal and river communities. Eighty percent of
Alaskans live on the coast, and in some communities in Western
Alaska, more than 600 pounds per person of subsistence
harvested animals and plants are consumed annually. Daily lives
of Alaskans are impacted by weather, and as a result, traditional
and local knowledge of natural cycles are strong in rural Alaska.
Five indigenous groups of Alaska Natives bring collectively
thousands of years of place-based knowledge that contribute to
an understanding of our planet’s changes.

Economic interests: Commercial enterprises that depend on
Alaska’s ocean resources bring national prominence to Alaska.
The largest fishing port in the nation, Dutch Harbor, and the third
largest fishing port, Kodiak, are both located in coastal Alaska.
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at sea. Steller sea lions haul out on
wave-washed rocks to rest between
foraging trips to catch fish.
Sea otters, re-introduced to the
waters of Glacier Bay after being
wiped out by fur hunters in the early
days of the 20th century, thrive
here, their population exploding.
They feast on crabs in the shallows,
while commercially valuable crab
species live deep in the gulf, feeding
on whatever falls to the seafloor.
Feathered storms of shorebirds
migrating along the coast stop to
rest and feed along shores in the
Gulf, drawing birders from all over
the world.

Critical research in complex marine ecosystems: Because
of these and many other ecological and economic manifestations of climate change, scientists from across the nation have
been monitoring and analyzing changes in Alaska’s seas. Each
year, hundreds of scientists from Alaska, the U.S., and other
countries come to Alaska to participate in research projects in
the Gulf of Alaska, the Bering Sea, and the Arctic Ocean.
Gulf of Alaska in the North Pacific: The Gulf of Alaska is
one of the world’s most productive ocean regions, sustaining
large populations of crustaceans, fishes, seabirds, and marine
mammals, and providing a way of life for many people. The
Gulf is dominated by the strongest and most persistent currents
found along either coasts of North America. These currents
transfer physical and biological “signals” from lower latitudes of
the North Pacific Ocean into the northern Gulf of Alaska.
Melting glaciers freshen coastal waters, detectable by the silty
plumes fanning out of river mouths and tidewater glaciers. The
food web of the Gulf of Alaska is based largely on a relatively
narrow, deep continental shelf that is constantly replenished by
nutrients swept onto the shelf from deeper offshore waters by
the Alaska Stream and Alaska Coastal Current. Nutrient transport
onto the shelf, and downstream onto the Bering and Chukchi/
Beaufort Sea shelves, provides the fuel for the high primary and
secondary production that supports diverse Alaskan marine
ecosystems with extensive marine mammal, bird, fish, and
shellfish populations.
Large embayments and estuaries provide important nursery
and juvenile habitat for many species. Humpback whales feast
on small fishes and plankton all summer, before migrating to
the warmer waters off Hawaii and Mexico to give birth to young.
Sperm whales steal blackcod off longlines off the coast of Sitka,
and valuable Copper River salmon return to great fanfare to
the Copper River in Prince William Sound after several years

Bering Sea and Aleutians: The
Aleutians form a porous boundary
between the Gulf of Alaska and the Bering Sea. Much of the
nutrient-laden Alaska Stream flows north into the Bering Sea
through passes in this island chain. Influenced by strong tidal
currents, the Alaska Stream provides nutrients to the broad,
relatively shallow continental shelf of the Bering Sea, making
the Bering Sea one of the most productive marine ecosystems
in the world.
In the Bering Sea, fisheries provide nearly half of the seafood
consumed in the United States, 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,
but their numbers are dwindling, and researchers are looking
for answers.
Nearly half of Alaska’s seabirds live in ten colonies in the Bering
Sea. Some 36 million seabirds breed here, including fulmars,
kittiwakes, storm-petrels, puffins, and murres.
Whales and porpoises feast on huge schools of smaller
fishes and tiny planktonic crustaceans, whose populations are
changing as the climate warms. Orcas hunt other whales, seals,
or salmon. Sea otters forage in kelp forests, plucking invertebrates from the seafloor, but their populations in the Aleutians
are declining, putting kelp forests and the communities of fishes
and invertebrates they support at risk.
Arctic Ocean–Chukchi and Beaufort Seas: Sea ice drives
the patterns and ecosystem dynamics of the northern Bering
Sea and the Arctic Ocean. Year-round in much of the Arctic, and
seasonally in the Bering Sea, sea ice–depending on its distribution, thickness, and timing–provides important habitat for
marine mammals, seabirds, fish, and ice algae. Sea ice patterns
influence the growth of plankton, which supplies prey for fish,
marine mammals, and seabirds, and gives people access to
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subsistence food. Predicted declines in sea ice will have farreaching impacts on the productivity of the Arctic and Bering
Sea ecosystems.
Gray whales feed on crustaceans off the bottom in the Arctic
Ocean as bowhead whales migrate to and from the Bering and
Chukchi Seas. Walrus haul out on ice to bear young and to rest
after diving to the seafloor to dig clams from the mud; but sea
ice is retreating to deeper water, costing them energy and forcing
them to rest on narrow shorelines where they are vulnerable
to stampedes and exhausted food supplies in coastal waters.
The polar bear, a major predator in Alaska, has been listed as
an endangered species because of shrinking ice habitat in the
Beaufort and Chukchi Seas, causing it to spend more time on
land and increasing bear-human interactions.

With a more accessible Arctic, human activity will increase.
Changing ocean conditions will change the relationships
between marine organisms, people and their environment, and
likely bring new species to the region. The very way of life for
local residents and animals will be altered and we, as a species,
need to ensure we interact with this new frontier in the most
respectful and sustainable way possible.
MARINE ECOSYSTEM RESEARCH
To protect these bountiful and biologically diverse ecosystems
and to ensure their sustained productivity, users and resource
managers must understand how these systems and their
components vary over time, and how they may be affected by
human activities. Gaining this understanding requires an aggressive, effective, and scientifically sound research program. ■

Join NMEA
Student
Active

Any full-time student. 1 year–$20
Any person who supports the goals of NMEA.
1 year–$50; 2 years–$78; 3 years–$118

Chapter Affiliate	 Any person who belongs to a regional chapter.
1 year–$45; 2 years–$68; 3 years–$103
FAMILY

Associate

Associate

Active members receiving only one set of
mailings per household. 1 year–$75
Any person providing additional support to
NMEA. 1 year–$65
Any personal providing substantial additional
support to NMEA. 1 year–$100+

LIFE

Any person who wishes to join as an active
member for life. $600 or more

Institutional

Any active nonprofit organization with goals
similar to NMEA. 1 year–$50

______________________________________________________________________________
NAME

______________________________________________________________________________
title/occupation

______________________________________________________________________________
address

______________________________________________________________________________
city/state/zip
Foreign Memberships: please add $5.00 (U.S. Funds)
If joining as a student, please complete the following:

______________________________________________________________________________
school

______________________________________________________________________________
instructor signature

Please make check payable to NMEA and mail with this form to:

CORPORATE

4

Any company or organization involved with
the marine education market. $300 or more.

NMEA, P.O. Box 1470 Ocean Springs, MS 39566-1470
phone: (228) 701-1770 • e-mail: johnette@imms.org

Understanding Alaska’s Seas—North Pacific Research Board

GCRL-162280-Current.indd 4

3/7/11 5:03:52 PM

Volume 27 • Number 1 • 2011

North Pacific Research Board:
Furthering Knowledge about Northern Seas
The North Pacific Research Board was created by Congress in
November 1997 to develop and implement a comprehensive research program focused on the fisheries and marine
ecosystems in the North Pacific, Bering Sea and Aleutians, and the Arctic Ocean.

Congress directed the Board to go beyond curiosity-based
science to address pressing fishery management issues and be
responsive to marine ecosystem needs. Funding for the Board
is based on earnings from the Environmental Improvement and
Restoration Fund.
Today, NPRB plays a significant role in supporting marine
research off Alaska and is poised to lead Alaska marine research
activities into the future, improve the understanding of marine
ecosystems off Alaska, and provide information to support
effective management decisions on sustainable use of Alaska’s
abundant marine resources.
Recommendations for Research
Congress passed legislation authorizing the establishment of
the North Pacific Research Board on November 4, 1997. Of

critical importance, the legislation established the Environmental
Improvement and Restoration Fund (EIRF) as a funding source,
using one-half of the award by the Supreme Court to the U.S.
based on litigation between the State of Alaska and the federal
government over rights to oil and gas revenues from the Dinkum
Sands area off Alaska’s North Slope. Through the Secretary of
Commerce, the Board was given access to 20% of the annual
earnings of the fund without further appropriation to carry out
marine research.
The enabling legislation required the Board to make
recommendations for research to the Secretary, placing priority
on cooperative research efforts that address pressing fishery
management or marine ecosystem information needs, while
avoiding duplication of other research. The founding documents
required the Board to establish written criteria for the competitive

Understanding Alaska’s Seas—North Pacific Research Board
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submission of grant requests with a review process for all
requests based on merit. Research awards could be granted to
federal, state, private, or foreign organizations or individuals and
conducted anywhere in the northern Pacific Ocean, Bering Sea,
and Arctic Ocean, including any lesser related bodies of water.
With the stroke of a pen, Congress created a completely new
program of marine research off Alaska to augment and enhance
existing state, federal, and university research programs.
The Board’s vision, mission, and goals’ statements reflect an
overall intent to field a program of applied research resulting in
products useful for management, rather than simply a curiositybased science program.

Vision
A clear understanding of the North Pacific, Bering Sea,
and Arctic Ocean ecosystems that enables effective
management and sustainable use of marine resources.
Mission
To develop a comprehensive science program of the
highest caliber that provides a better understanding of the
North Pacific, Bering Sea, and Arctic Ocean ecosystems
and their fisheries. The work of the NPRB will be conducted
through science planning, prioritization of pressing
fishery management and ecosystem information needs,
coordination and cooperation among research programs,
competitive selection of research projects, enhanced
information availability, and public involvement.
Supporting Goals
•

Improve understanding of North Pacific marine
ecosystem dynamics and use of the resources.

•

Improve ability to manage and protect the healthy,
sustainable fish and wildlife populations that comprise
the ecologically diverse marine ecosystems of the
North Pacific, and provide long-term, sustained
benefits to local communities and the nation.

•

Improve ability to forecast and respond to effects
of changes, through integration of various research
activities, including long-term monitoring.

•

Foster cooperation with other entities conducting
research and management in the North Pacific, and
work toward common goals for North Pacific marine
ecosystems.

•

6

Support high-quality projects that promise long-term
results as well as those with more immediate
applicability.

The enabling legislation, together with the vision, mission,
and goals, provides the foundation for further development
of policies and research directions, with an overriding aim of
establishing a meritorious science program of the highest quality
and integrity.
The Board has funded a broad array of research projects
during its first eight years, touching on all aspects of the marine
ecosystems off Alaska. To date, research projects are currently
distributed among regions with 8% to the Arctic, 55% to the
Bering Sea and Aleutians, and 37% to the Gulf of Alaska.
Eighty-four agencies and institutions and more than 300 principal
investigators have been awarded funds by NPRB, with academic
institutions garnering 47% and federal agencies receiving 31%.
Through 2010, 196 papers have been published, all of which
are available in the NPRB Publication Library found online at
www.nprb.org.
Starting in 2009, the Board began long-term planning to evaluate
its programs and determine if any major course corrections were
needed. A committee of external reviewers, similar to the NSF’s
committees of visitors, were appointed to thoroughly examine
the Board’s cumulative programs and procedures in light of the
2005 Science Plan and its standard operating procedures, and
report back sometime in early 2011.

Understanding Alaska’s Seas—North Pacific Research Board
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Education and Outreach
The Board’s communication, education, and outreach program
promotes both completed research projects and the overall
science program of the Board. NPRB encourages scientists
to share their research results with educational and public
audiences by mandating a modest amount of their research
funding to support communicating about science. Staff also
help coordinate media participation in field science, both at
sea and on remote islands. Lively two-page project synopses
(see pages 49-50 for sample) offer an overview of completed
projects and magazine-style summaries of each research theme
delve deeper. The staff maintain robust and dynamic websites
for the NPRB, the two integrated ecosystem research programs,
and the Alaska Marine Science Symposium, which reach public
audiences and serve as communication and management tools
for far-flung scientists, Board members, and staff. NPRB sets
up its traveling exhibit at science conferences, symposia, and
public festivals and shares publications with scientists, resource
managers, community members, teachers, and the public. ■

NMEA 2011 Annual Conference
Cape to Cape: In the Hub of Marine Education
Save the Dates: June 29-July 2, 2011
Conference Location: Northeastern University, Boston, MA
Hotels: Northeastern University Dormitories or Midtown Hotel
Schedule of Events:
June 27: Pre-Conference Meetings
June 28: NMEA Board Meeting, Sea Perch Workshop
June 29: Field Trips and Welcome Events
June 30-July 2: Concurrent Sessions

June 30: New England Aquarium
July 1: Thompson Island Clambake and Dancing
July 2: Auctions and Dancing
July 3: Wrap-Up Breakfast, New Board Meeting

Other Upcoming Conference Details and Deadlines:
Proposal Acceptance Notification: March 15
Advanced Registration Opens: January 11
Advanced Registration Closes: April 15
Scholarships Deadline: March 1
Scholarships Notification: March 31

Expanding Audiences Scholarship Deadline: April 15
Expanding Audiences Scholarship Notification: April 30
Traditional Knowledge Stipend Deadline: April 1
Traditional Knowledge Stipend Notification: May 1
Registration Closes: June 24
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Basis

for

A ll Life

in the

Sea: Oceanography

and

Productivity

While fishes, marine mammals, and seabirds are the most visible
living marine resources at the top of the food chain upon which we depend, it is the tiniest organisms drifting
and swimming with the currents that fuel all life in the sea. Scientists study oceanography and the bottom of the
food web to improve our understanding of the overall ocean ecosystem, how it varies over time, and its response
to climate change.

In the North Pacific Research Board’s Science Plan, the
National Research Council recommended that NPRB support
fundamental studies of the basic structure and function of
ecosystems to better understand the populations they support.
The Board funds studies in oceanography, phytoplankton
ecology, and zooplankton ecology that specifically address
needs for marine ecosystem information and pressing fishery
management issues to help us better understand the impacts
of the environment on fishes, seabirds, marine mammals, and
other species.
OCEANOGRAPHY
Our understanding of ocean dynamics depends upon our ability
to make long-term ocean measurements. Ocean measurements
not only tell us about the current state of the ocean, they also
provide an extremely valuable record for retrospective and
modeling studies that shed light on how the ocean has changed
over time and how it may change in the future.

8

While time-series measurements are not necessarily cuttingedge science, this type of monitoring gives scientists the most
synoptic picture of the ocean and its currents, vertical structure,
and nutrient flux, all critically important drivers for primary and
secondary production, the basis of all life in the sea. Without
these long-term observations, researchers would not be able
to make comparisons among habitats and years, characterize
seasonal and inter-annual variability, quantify regime shifts and
climate changes, or create ecosystem models.
Monitoring the Bering Sea
Phytoplankton blooms and cold pools in the Bering
Sea: In the mid-1990s, NOAA’s Pacific Marine Environmental
Laboratory deployed moored buoys at two key stations, M2
and M4, in about 70 meters of water on the southeastern
Bering Sea shelf. Those measurements continue to enhance
our understanding of the relationship of ice cover to the basic
primary and secondary production of the overall ecosystem

Understanding Alaska’s Seas—North Pacific Research Board
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Temperature along the Tustumena’s route in the Alaska Coastal
Current to Dutch Harbor in August 2005.

The primary instrument box on the Tustumena containing temperature, salinity, nitrate, chlorophyll and CDOM fluorescence, and
optical transmittance sensors.

and whether energy flows mainly into the pelagic food web to
provide forage for large fish populations, or rains down on the
bottom and powers the benthic food web.
The measurements also inform us about the formation of the
cold pool (water less than 2ºC) on the shelf, which may keep
fish from migrating north. They tell us whether the Bering Sea is
warmer or cooler than the long-term averages, and how winds
and sea ice may reduce or enhance water column stability,
with subsequent impacts on nutrient availability for primary
production in the upper water column and timing of the spring
phytoplankton bloom.
Monitoring the Gulf of Alaska
The North Pacific has varied significantly over the past decade,
due partly to variations in climate as reflected in indices such as
El Niño and the Pacific Decadal Oscillation. Changes in these
indices suggested that the 1997 El Niño represented a transition
to a new regime, or regime shift, which portends a fundamental
change in ecosystem structure and function similar to the large
change that occurred in 1976, when the Gulf of Alaska fishery
changed from being dominated by shrimp to pollock, salmon,

Deployed moored buoy in the Bering Sea.

and halibut. As in the Bering Sea, researchers need long-term
measurements to characterize changes in the ecosystem.
Ferry boxes: The Board is supporting ocean monitoring using
a unique observation system on Alaska marine ferries called
“ferry boxes.” Researchers installed these boxes on ferries to
record water temperature, salinity, phytoplankton nutrients and
biomass, freshwater influence, and water clarity along the ferry
route between Homer, Kodiak, and Dutch Harbor. This work
supports a dataset that, if maintained, may reveal long-term
developmental, climatic, and anthropogenic changes.
PHYTOPLANKTON ECOLOGY
Tiny drifting ocean plants called phytoplankton fuel all life in the
sea, forming the foundation of the food web. While the Board
has not funded projects that focus solely on phytoplankton
ecology, it has funded projects that measure phytoplankton
abundance through fluorescence and relate it to changes in
the surrounding ocean environment, such as the southeastern
Bering Sea moorings and along the Seward Line. These studies
improve our understanding of the timing of the spring bloom
and in the case of the Bering Sea moorings, how the initial onset

Understanding Alaska’s Seas—North Pacific Research Board
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of phytoplankton production relates to the presence or absence
of sea ice on the Bering Sea shelf. The timing of these blooms
is important to the Bering Sea’s food web.
A current scientific paradigm suggests that water column grazing
by mesozooplankton has very little impact on ice-edge blooms
in the northern Bering Sea. Most of the primary production sinks
and becomes an important food source for the benthos. In the
southern Bering Sea, later blooms feed the pelagic system. It
also appears that middle shelf blooms in the Bering Sea are
grazed less than those on the outer shelf, thus enhancing the
benthic food supplies. Nutrient measurements have shown
that both the ice-associated bloom and the more typical spring
bloom strip the upper water column of nutrients. In November,
when the strong summer thermocline breaks down, a fall bloom
is signaled by an increase in fluorescence.
ZOOPLANKTON ECOLOGY
Minute animals known as zooplankton represent the secondary
production level at the base of the food web. Because they have

relatively short life spans, mostly a year or less, and have varying
degrees of control over where they drift, zooplankton respond
very quickly to changes in their environment. Poor conditions
for zooplankton mean less food is available for larger animals.
As a result, larger animals also have a poor year, go somewhere
else, or eat whatever else is available. We need to know more
about how zooplankton species respond to variability in ocean
conditions. The Board has responded to this need in several
ways–the zooplankton collections along the Seward Line;
continuous plankton recorder studies across the North Pacific;
and zooplankton studies within the Bering Sea Ecosystem Study
and the Bering Sea Integrated Ecosystem Research Program,
a partnership between the National Science Foundation and
NPRB. The Board also funded several other smaller studies. ■

Call for Papers
SHARE YOUR IDEAS, LESSONS, or RESEARCH in Marine Education!
The editors of Current: The Journal of Marine Education are seeking articles for upcoming general issues. We hope to
review and publish articles on topics related to marine education. We seek original manuscripts that describe research,
lessons, resources, or strategies for teaching marine and aquatic lessons to a variety of audiences. Please submit articles
and/or activities by September 16, 2011 to Lisa Tooker at ltooker@sbcglobal.net for consideration. For information on
author guidelines, please visit the NMEA website at www.marine-ed.org and click “Get Current Guidelines.”
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Feature Project

Continuously Recording Where Plankton Live
Researchers often use dedicated vessels to collect zooplankton.
These expeditions may be very expensive and short in duration,
offering only selected snapshots of the plankton communities
off Alaska. An alternative program relies on volunteer commercial ships that tow a Continuous Plankton Recorder (CPR) along
their regular routes. The CPR needs no accompanying scientist,
making it relatively inexpensive to operate.
CPR studies off Alaska commenced in 2000 with funding made
available under the North Pacific Marine Research (NPMR)
Program. The Board added its support in 2002, using North
Pacific Marine Research Institute research funds to continue
an NPMR project, then supported CPR deployments through
2009. In September 2008, the Board approved setting aside
$50,000 annually for five years to contribute to a CPR funding
consortium coordinated by the North Pacific Marine Science
Organization (PICES).
Great Circle Route
Commercial vessels tow a CPR for more than 6,500 kilometers
across the Pacific, following the “Great Circle Route” from British
Columbia to Japan. The sampling complements similar activities in the North Atlantic that have gone on for more than 60
years. Samplers collect zooplankton and data on temperature,
salinity, and chlorophyll (measured as fluorescence) down to a
depth of about six meters. More than 3,000 plankton samples
have been collected from crossings made mainly in April, June,
and September/October, under funding provided by NPRB. So
far, researchers have identified nearly 290 plankton species
in the samples, including about 130 phytoplankton and 160
zooplankton species.

Distinct Neighborhoods
Transects pass through many different water masses and
regions across the North Pacific, some more offshore than
others. Scientists are starting to see some patterns, albeit
highly variable ones, emerge from these past seven years
of collections. There seem to be some ten distinct plankton
communities (termed “mesoscale marine ecosystems”) across
the North Pacific, relating primarily to bathymetry and current
systems. Many zooplankton species are common to all regions,
but other species characterize just a few regions. For example,
small copepods dominate in shelf regions and large subarctic
copepods dominate in oceanic regions. Biomass also tends to
be higher in shelf regions than in oceanic regions.
Some Like It Hot
Zooplankton appear to be strongly influenced by temperature,
which has a strong influence on their metabolic and developmental rates, and probably on their survival rates. Water temperature thus may influence the presence of certain species. In
warmer years, southern species may occur further north,
expanding their range and abundance in the northern Gulf of
Alaska, and thereby changing community composition. The
western Gulf does not show the same temperature/zoogeographic relationship, possibly because eddies spinning off the
Alaskan Stream add coastal water to the offshore region. Relating
various zooplankton species to warm or cool conditions may
provide greater understanding of why certain predator species,
such as pink salmon, are more successful in some years than
others, especially as their forage base relates to the prey quality,
availability, and abundance of certain zooplankton species. ■

Position of samples that have been processed. Samples processed under Project 536 are shown in red. The typical great circle route shows
a high density of samples, but the September 2005 route crossed the Gulf of Alaska further south than normal and the May 2006 route
avoided a storm in the Bering Sea and traversed the western Pacific much further south than normal.
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Oases

of

Ocean Life: Fish Habitat

Maintaining healthy habitats is essential to ecosystem-based
management. According to the National Research Council, the lack of basic information on the distribution and
habitat use of most early life stages of fish and the ecosystems that support them could pose a major constraint to
managing fisheries.

Our national fisheries legislation calls for scientists and resource
managers to identify essential fish habitat (EFH) and implement
measures to protect it. In characterizing essential fish habitat,
researchers need to study more than just where fish live, but
answer the more complex questions of how fish production
relates to a particular type and extent of habitat. NPRB is helping
fishery managers and the North Pacific Fishery Management
Council address this very daunting challenge by funding a
variety of fish habitat-related studies. They fall under three
broad topics:
•
•
•

ecosystem functions of habitat,
habitat mapping, and
fishing effects.

The Board’s Science Plan suggests a mix of research focusing on
how fish relate to habitat, comparisons of fished and unfished
habitat to determine impacts and recovery, gear mitigation
research, and advances in technology that would enable efficient
mapping and characterization of the seafloor. For a complete list
of projects, visit www.nprb.org and download the PDF of the
NPRB Foundational Years Report.
ECOSYSTEM FUNCTIONS OF HABITATS
The role of habitat in the marine ecosystems off Alaska is the
broadest and perhaps most complex topic within the overall fish
habitat research category of the NPRB Science Plan.
Some of Alaska’s marine habitats are home to a diverse
assemblage of species, such as corals and sponges, and may or
may not support species of commercial interest. Regardless, as
a hub of biodiversity, we need to know where they are, their role
in the ecosystem, and whether they need to be protected.
Investigations of this nature address the “marine
ecosystems information needs” priority in
NPRB’s enabling legislation. Yet we
also need to shed light on how fish
depend on particular types of habitat
so resource managers may use
the information for sustainable
fisheries management. And
managers need to know more

12

than the rudimentary presence or absence of particular fish
species. They must also consider growth, reproduction and
survival rates, and to the extent possible, production rates as
they relate to different types of habitats.
Our ultimate goal in funding this research is to determine which
habitats are necessary to maintain fish production consistent
with a sustainable fishery and the managed species’ contribution
to a healthy ecosystem. Ecosystem functions of habitat include
fish-habitat relationships, ecological value of habitat types, the
role of benthic invertebrates, the identification of potential
refugia, the vulnerability of habitat to natural disturbances, the
identification of important nursery areas, and linking habitat to
species population dynamics.
NPRB has focused most of its fish-habitat research on the
ecosystem functions of habitat, including projects that focus
on shelter for young Pacific ocean perch in the Aleutians, tube
worm bed nurseries for flatfish, where flatfish live in the Bering
Sea, skate nurseries near deepsea canyons, rocky reef habitat
for yelloweye and lingcod, home ranges for copper rockfish and
lingcod, as well as forage fish in nearshore habitats in Prince
William Sound, essential habitat for declining crab species and
how crab survive in warming seas, and biodiversity in Aleutian
Coral Gardens.
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HABITAT MAPPING

•

Once we know that an undersea habitat is important for
biodiversity or fish production, we need to know its location
and extent for delineating truly essential fish habitat.

vulnerability and resilience of certain habitat types to
fishing disturbances

•

recovery rates of benthic habitat

•

how fishing gear may be modified to reduce its impacts
on habitat

Much of Alaska’s continental shelf, especially in the Bering Sea,
is characterized by broad regions of sand and silt, with little
topographic relief. Resource managers include these areas in
EFH designations under “fish presence/absence criteria,” and
we know that large populations of walleye pollock, Pacific
cod, and other pan-shelf species reside there. But often the
more critical habitat areas have harder substrates that support
epifaunal structures where fish hide, feed, grow, and reproduce.
Hard substrates also may support coldwater coral and sponge
gardens that not only provide refuges for fish, but contribute to
the biodiversity of these northern marine ecosystems.
Ship time and fuel costs are so high when mapping bottom
habitat that very limited fish habitat mapping has been
accomplished in the Bering Sea, the Aleutians, or the Gulf of
Alaska. NPRB has helped in that regard by supporting several
mapping studies to detect seafloor habitat changes in Norton
Sound, to determine which habitats Pacific ocean perch prefer,
identifying nearshore habitat in northern Bristol Bay, and
mapping the Chiswell Ridge in the Gulf of Alaska.

The councils also need to determine if certain areas should be
closed to protect fish stocks or special faunal assemblages such
as corals and sponges. And if the case for a closure is made,
what are the economic consequences for the fisheries?
Conclusively determining whether observed changes in habitat
are due to fishing is difficult. As a result, few studies have come
forward to tackle this problem. New studies to do so involve
a combination of field work, laboratory experiments, and
modeling, and include looking at fishing effects near Round
Island, and the impacts of trawls on flatfish habitat off Kodiak
Island, among others. ■

FISHING EFFECTS
One of the more difficult issues for fisheries managers is
mitigating fishing gear impacts on benthic habitat critical for
species survival.
All of the regional fishery management councils need this
information for developing environmental impact statements
and assessments for proposed regulations. Research to support
this effort should examine:
•

the magnitude and disturbance rates of repetitive fishing
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Feature Project

Biodiversity

in

A leutian Coral Gardens

In an NPRB-funded study, researchers examined deepsea
coral distribution and habitat in the central Aleutian Islands.
Funded at $1.3 million, this was the largest individual study ever
supported by the Board. While primarily a mapping study using
submersibles, scientists also wanted to assess the importance
of coral and sponge habitat for commercially important species
of fish, crab, and octopus, as well as assess any impacts of
fishing gear.
Associated Species
The study found that 64-72% of commercially important fish
species in the Aleutians were associated with corals or sponges.
Juvenile rockfish were the most abundant fish, followed by
grenadiers and Pacific ocean perch. Crabs were not as abundant
as fishes and among the eight species identified, deepsea
Tanner crabs were the most abundant. Most shallow-water
fishery management plan species (those living at depths of
less than 1,000 meters) appear to frequently associate with
sedentary, structure-providing invertebrates, such as hydroids,
actiniarians, bryozoans, and tunicates, and there is evidence that
their presence may be essential to some species.
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The study found that 64-72% of
commercially important fish species
were associated with corals or sponges.

Understanding Alaska’s Seas—North Pacific Research Board

GCRL-162280-Current.indd 14

3/7/11 5:04:15 PM

Volume 27 • Number 1 • 2011

Bathymetric map of site 02.

Habitat map of site 02.

Mapping Corals and Sponges

study reported over 60 sponge species that had not been known
previously in the Aleutians, and more than 25 new species that
are being formally described.

Scientists mapped 17 sites with dual frequency multibeam sonar
systems, covering 2,600 square kilometers down to depths
of 3,800 meters, coupled with visual observations to 2,950
meters. They collected biological information and developed
a predictive model to relate coral and sponge distribution to
environmental characteristics. They also used bathymetry and
backscatter data, combined with geologic interpretation, to
create habitat classification maps.
The new data showed details of the substrate variations within
sites, proportions of different types of substrates, and the
interplay between substrates and geologic and oceanographic
processes. Habitats dominated by bedrock and cobble supported
the highest densities of corals, while coral and sponge diversity
increased from deep to shallow water. For predictive modeling,
explanatory variables included depth, slope, and roughness,
with depth and slope being the most important factors. Models
of coral and sponge presence or absence were more successful
to the north of the Aleutian archipelago than to the south. The

Assessing the Impact of Fishing Gear
Scientists examined video footage of the seafloor for damage
and disturbance in relation to observed fishing intensity in the
central Aleutian Islands. They classified corals and sponges as
damaged if skeletons were broken, if organisms had missing or
broken branches, were torn or had other evidence of injury, were
detached from the seafloor, or were attached but overturned
and lying in contact with the seafloor. Overall, 11% of the corals
and 21% of the sponges were damaged. Disturbance was
widespread and evident on most video transects, with the most
damage in heavily trawled areas. This study helped provide
significant background information to the North Pacific Fishery
Management Council when it approved closing large areas to
trawling to protect the coldwater coral and sponge habitats in
the Aleutians. ■
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A laska’s Ocean Bounty: Fish

and Invertebrates

A major goal of the Board is to improve our ability to manage
and protect the healthy, sustainable fish and wildlife populations that comprise the ecologically diverse marine
ecosystems of the North Pacific, and provide long-term, sustainable benefits to local communities and the nation.

This is a very large task, considering that the marine regions
off Alaska support rich and vast assemblages of fish and
invertebrates, and the largest fisheries in the U.S. These
assemblages are extremely important not only economically,
but also ecologically and socially. If fishing is the human activity
that has the greatest impact on both targeted and non-targeted
populations in the North Pacific, as the National Research Council
contends, resource managers must know how the ecosystem
functions, and understand the life histories and distributions
of the fish stocks themselves and how they are influenced by
fishing and changes in their environment.
Studies funded in this category fall within five broad topics
which together address pressing fishery management issues
and marine ecosystem information needs:
•
•
•
•
•

stock assessment research and development
bycatch reduction
causes of major species decline
implications of ecosystem change on fishery management
management tools

Researchers have studied a variety of forage species, including
jellyfish, squid, crab, sculpin, skates, sharks, salmon, rockfish,
halibut, pollock, cod, Atka mackerel, and other groundfish
species. Projects are split fairly evenly between the Gulf of
Alaska and the Bering Sea, with a few projects taking place in
the Arctic Ocean, reflecting the different degrees of importance
of commercial fisheries throughout Alaska.

16

The complex factors that influence the behavior of fish and
drive the fluctuations of their populations require a variety of
research approaches, including monitoring, modeling, process,
and retrospective studies. The majority funded by NPRB,
however, have focused on processes in order to increase our
understanding and ability to forecast future changes. Several
involve cooperative research projects with industry and/or
communities, and draw upon local and traditional knowledge.
STOCK ASSESSMENT RESEARCH AND DEVELOPMENT
Some of the most challenging issues for fisheries management
involve the accurate assessment of fish populations. The
National Marine Fisheries Service annually reports to Congress
on the status of fisheries under a federal fishery management
plan and identifies their status–overfished, not overfished,
approaching an overfished condition, or unknown. These
conditions do not distinguish if a stock has declined due to
natural or human factors.
We need to understand how these factors interact and
influence populations so resource management can adapt.
Fishery councils place stocks into different tiers depending on
how much information they have, with fewer data resulting in
more cautionary considerations. Given the varying amounts of
information known about different species and the uncertainty
in resulting stock assessments, scientists are continually
gathering more information about target and bycatch species,
as well as improving upon stock assessment techniques,
methods, and models.
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The Board has funded many projects related to stock assessment
research and development, ranging from the development of
new methodologies to assessing a variety of forage species,
squid, rockfish, and planktonic stages of commercially important
species, to improving existing assessment technologies,
integrating ecosystem indicators into assessment models,
making these models more spatially explicit, and better
understanding the general foraging, behavioral, and population
ecology of the species of interest.

different types of surveys been
compared to each other to determine
which approaches or combination
would provide the best information. NPRB has
funded projects that test techniques for finding forage species,
and testing of a profile eco-sounder, using acoustic technology
to survey squid, detecting patches of rockfish and counting
them in untrawlable habitats, identifying red king crab larvae
and improving existing assessment technologies.

New methods for assessing difficult species: State
and federal management agencies routinely assess stocks of
exploited fishes and invertebrates, but some species are difficult
to study. We lack information on forage species, including
myctophids, euphausiids, sandlance, capelin, and gadids, which
are important prey for large fishes, seabirds, and mammals.

Ecology

Forage species occur in sometimes dense patches in space and
time, and these ephemeral hotspots influence the structure and
function of marine ecosystems. However, survey methodologies do not yet accurately measure these properties, nor have

Counting and estimating the number of any given species at
a specific point in time and place is complex. Determining
why a given number of these species are there, or perhaps
more critically, why they may not be there, may be even
more complicated as it requires in-depth knowledge of their
behavioral, foraging, and population ecology. Understanding
these aspects, however, is crucial to properly assessing and
predicting population status.
continued, page 19

A hotspot with large concentrations of seabirds and marine mammals.
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Feature Project

Skates

in

A laska’s Seas

Skates are common, bottom-dwelling cartilaginous fishes that serve important
ecological functions as top predators and compete with other groundfish.
Four species inhabit the outer continental shelf and upper continental slope
environments of the Gulf of Alaska—big, longnose, Aleutian, and Bering skates.
We know little about what skates eat in Alaska waters, which severely limits
effective management of skates and co-occurring species. One NPRB study
aimed to provide quantitative information on their feeding ecology by collecting
individuals caught during the fishery independent trawl surveys of the National
Marine Fisheries Service and Alaska Department of Fish and Game in the
western Gulf of Alaska in the summers of 2005-2007.
All skates of the four study species were identified, sexed, measured, and
stomach contents were preserved for identification and analysis. All skates ate
primarily shrimp and crab, although Aleutian and Bering skate diets differed
among years, with euphausiids comprising a much greater proportion during
2007, and relatively fewer shrimp.
This first systematic quantification of skate diets in this region provided crucial
information for multispecies trophic models, ultimately allowing more effective
ecosystem-based management plans. Stomach samples from 2,060 skates
were collected in the Gulf of Alaska during 2005-2007. Researchers continue to
investigate the sources of variability, such as body size or location and depth of
capture, in skate diets.
Life Histories of Skates
Using the skates collected as part of this project, other studies derived information
on their age, longevity, growth, and reproductive biology. Skates are commonly
taken as bycatch in groundfish fisheries in the Gulf of Alaska and eastern Bering
Sea, and in 2005, approximately 620,000 pounds of skates were caught as
bycatch but mostly discarded.
While skate susceptibility to fishing pressure has been well documented, we
lack enough knowledge of their life histories to assess stocks and implement
sustainable management plans. Knowing more about skates has recently
become even more important with the emergence of directed fisheries for big
and longnose skates in the Gulf of Alaska.
These two projects revealed maximum age estimates for Aleutian and Bering
skates of 17 and 13 years, respectively, with no significant differences between
the growth of females and males for either species. Researchers estimate that
Aleutian skates reach maturity at ten years, and Bering skates become mature
at seven years, with resulting demographic models projecting annual population
growth rates of 25% for Aleutian skates, 36% for Bering skates, 33% for big
skates, and 20% for longnose skates.

Combined, these projects have
provided the first quantitative
information on age, growth,
and reproductive biology of
eight Alaska skate species, none
of which had been previously
studied in Alaska waters.

A subsequent study continues these research efforts as it studies the age,
growth, and reproductive biology of four additional Alaska skate species
(commander skate, whiteblotched skate, whitebrow skate, and mud skate).
Combined, these projects have provided the first quantitative information on
age, growth, and reproductive biology of eight Alaska skate species, none of
which had been previously studied in Alaska waters. ■
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Life history studies reveal that dogfish grow slowly, mature late, primarily eat herring, smelt, other
forage fishes, and shrimp. Dogfish face fishing pressure as bycatch in commercial fisheries.

Improving Stock Assessment Models
The number, size, age, location, condition, fecundity, behavior,
and many other parameters eventually end up in a stock
assessment model that calculates the amount of fish that may
be caught the following year. Traditional stock assessment
models focus on a single species and in the past did not
explicitly take the influence of environmental variability on life
history parameters into account. Those impacts were implicitly
integrated by the updated biological information, such as
counts, being used. In recent years, however, and with increased
concern about changing climate ocean conditions, the explicit
examination of environmental factors driving population
dynamics has received more attention from the Board, as have
spatial issues and new multispecies and ecosystem models.
BYCATCH REDUCTION
The incidental catch of fishes, marine mammals, sea turtles,
seabirds, and other living marine resources has become a

central concern of the commercial
and recreational fishing industries,
resource managers, conservation
organizations, scientists, and the
public, both nationally and globally.
The Magnuson-Stevens Act defined bycatch as fish which are
harvested in a fishery, but which are
not sold or kept for personal use,
and includes economic discards
and regulatory discards. This term
does not include fish released
alive under a recreational catch
and release fishery management
program. In 1998, the National
Marine Fisheries Service report
“Managing the Nation’s Bycatch,”
expanded the definition to include
“discarded catch of any living
marine resource, plus retained
incidental catch and unobserved
mortality due to a direct encounter
with fishing gear.”

We need to improve mitigation
measures designed to reduce the catch of unwanted
species, or perhaps of certain age groups of targeted species.
Incidental harvests of endangered species, such as shorttailed albatross, or bycatch of prohibited species, such as red
king crab, Pacific herring, chinook, and chum salmon, can
curtail fisheries and elevate concerns for the effects of fishing
on other living resources.
Incidental catch of undesirable species leads to increased costs
of fishing operations and decreases its sustainability.
If bycatch mortality is not adequately monitored, it increases the
uncertainty concerning total fishing-related mortality, which in
turn makes it more difficult to assess the status of stocks. Also,
concentrated discards can result in localized environmental
degradation, and hampers growth of that stock and limits
future catch. The bycatch problem is complex because actions
taken to reduce the bycatch of one species can increase that of
another, and efforts to reduce bycatch mortality typically change
the distribution of the net benefits from the fisheries.
continued, page 21
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Feature Project

Development

of

New Salmon Bycatch Technologies

In 2002, the NPRB funded a project to examine the feasibility of
using sonar technology to reduce salmon bycatch in the Alaska
pollock fishery. Salmon are a prohibited species in groundfish
fishery management plans and cannot be retained or sold if taken
incidentally. Pollock fishermen try to avoid salmon “hotspots” to stay
under bycatch caps, but the effort costs fishing time and fuel as
they seek fishing grounds with lower salmon bycatch rates, which
potentially also have smaller pollock concentrations.
Researchers developed and attached an Advanced Dual-frequency
Identification SONar (DIDSON) to nets to provide higher-resolution
images that distinguish between different species of fish entering
the net. During capture, pollock continuously moved toward the back
of the net, with relatively infrequent, brief efforts to hold position
or move slightly forward. Salmon, by contrast, frequently moved
forward, and swam nearer to the top of the net than the pollock.
When the net slowed during retrieval, many salmon swam forward,
away from the trawl’s codend, whereas pollock remained in the back
of the net. This new information aided researchers in developing and
testing a new type of salmon excluder that relies on the differences
in body shapes and behavior to separate animals during capture.
By using DIDSON to identify species before catching them, chinook
salmon bycatch was reduced by 12.9%, while pollock still comprised
95.4% by weight of the groundfish capture, with flatfish and cod
being the primary bycatch. Active industry interest has motivated
continued work to improve and apply these excluders. ■
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Orientation of the DIDSON sonar and the area that it
imaged on the trawl net.

The difference in salmon and
pollock behavior in nets lets
researchers develop and test a
new type of salmon excluder.
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In its Science Plan, the Board stated that research priorities
under this topic should include, but are not limited to, mitigation
of seabird and marine mammal interactions with fisheries, new
technologies, and methods to reduce bycatch, and studies of
survival rates of discarded fish to allow accurate estimation of
total fishing mortality.
CAUSES OF MAJOR SPECIES DECLINE
Understanding why some major species populations have
declined are among the highest priority ecosystem research
needs. Some species, like crab, shrimp, and pollock, are
particularly important owing to their high economic value while
others, like western Alaska salmon, have cultural significance
and local value. Still others, including sharks and arrowtooth
flounder, play important roles in restructuring the ecosystem.
Understanding the role of natural and human causes on
declines of crab, shrimp, western Alaska salmon, Greenland
turbot, walleye pollock, and halibut and increases in arrowtooth
flounder, other flatfish, sharks, and skates is important to
developing management strategies that reflect their causes.
Crab research projects focused on diseases affecting snow and
tanner crab, as well as on the mysterious disappearance of the
populations of red king crab near Kodiak that once supported
the largest king crab fishery in the world. Salmon projects looked
at the dramatic decline of Kvichak sockeye salmon runs, the
distribution of sockeye and chum salmon in the Bering Sea, and
life histories of Copper River salmon.
IMPLICATIONS OF ECOSYSTEM CHANGE ON
FISHERY MANAGEMENT
Harvest rates may be sustainable for single species, yet may
have significant impacts on the overall biodiversity of the oceans
at the complex, species, stock, and genetic levels. Fish are not
removed evenly within the population, and the potential exists for
competition between fisheries and other species for resources.

Changes in the ecosystem may at first only affect species and
habitats not managed or harvested, yet eventually reverberate
through the food web and have unexpected consequences for
fishery management.
Ideally, new multispecies fishery management strategies should
consider the full range of ecosystem change implications to
determine acceptable biological catch levels for a particular
species based on an optimal harvest of a mix of species,
rather than solely by the species biomass. To provide critical
information for such implementation, the Board has funded
projects focused on the role of climate and forage species
in fishery management, as well as on the development of
ecosystem indicators.
MANAGEMENT TOOLS
One of the key roles the North Pacific Research Board can play
in Alaska’s seas is to foster collaboration, data synthesis, and
coordination. Workshops help bring together regional, national,
and international experts to discuss pertinent ecosystem and
management questions and develop recommendations to
move forward, or to fund the establishment of statewide
databases that can be used by researchers and managers to
plan and evaluate research needs in a broader context.
Recognizing the importance of this role, the Board has funded
a variety of activities related to the different ecosystem
components, and has invested in workshops and databases
to gather information scientists have been collecting about the
oceans for over a hundred years that may have been unavailable
to the general public and much of the scientific community.
Given a financial climate of limited funding for ocean research,
and an ocean climate that is undergoing dramatic changes that
affect us all, it has become more important than ever to bring
existing information together in a format usable for management,
research, and research planning by all. ■
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Feature Project

Jellyfish Fluctuations
A link between climate change and productivity is sought in a study of jellyfish,
which have undergone dramatic fluctuations in biomass in the Bering Sea.
Jellyfish can adversely affect commercial fisheries by clogging nets, by feeding
on young fish, and by competing with fish for zooplankton prey.
Jellyfish populations respond promptly to changes in physical and biological
conditions, both by changes in the rates of production of young jellyfish,
and by increased feeding and growth in good conditions. To explore the
effects of climate change on jellyfish populations in the Bering Sea, this study
is using a 27-year time series of jellyfish catches, which extends through
two major regime shifts. Researchers are exploring links between current
flow and jellyfish distribution and abundance, and determining the effects of
variations in physical (sea ice, temperature, atmospheric variables, currents)
and biological conditions (zooplankton, forage fish) where jellyfish occur. Our
increased understanding of how environmental changes influence jellyfish
abundance and distribution will help us understand and predict their potential
impacts on fish populations in the Bering Sea. ■

Trend in jellyfish biomass from standardized trawl
surveys in the Bering Sea since 1975. Shown are the
total biomass (black line) and subsets for the SE (red)
and NW (blue) Middle Shelf Domains. The inset
shows the sampling areas on the Bering Sea shelf.

Understanding jellyfish
abundance and distribution helps
us predict their impact on fish
populations in the Bering Sea.
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Sentinels

in the

Sea: M arine M ammals

Marine mammals are among the more visible and engaging
components of the marine ecosystem and are often considered to be sentinels of how an ecosystem is functioning.

Top predators in the marine ecosystem, the 26 marine
mammal species found in Alaska waters also provide important
subsistence resources to many Alaska communities. This cultural
and ecological role makes it important for us to understand
how these species interact with other ecosystem components,
and how overlap with commercial fisheries and other human
activities impact marine mammal populations. Based on
recommendations from the National Research Council and
NPRB’s enabling legislation to address both pressing fisheries
management needs and marine ecosystem information needs,
the Board has funded marine mammal research under the
following six categories:

•
•
•
•
•
•

foraging success
marine habitat use
population dynamics
fisheries interactions
other human-related impacts
long-term climate change

The Board funds a mix of long- and short-term marine mammal
research, focusing on species that may be at greatest risk from
interactions with major commercial fisheries of the Bering Sea,
Aleutian Islands, and Gulf of Alaska. Studies focus on a variety
of baleen and toothed whale species, northern fur seals, Steller
sea lions, harbor seals, ice seals, Pacific walrus, and sea otters.
continued, page 25
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Feature Project

Listening

for

L arge Whales

Acoustic technology helps
researchers detect the presence

Since large whales are difficult to detect by sight and travel
over vast areas of the world’s oceans, little is known about
their distribution and seasonal occurrence. Ship surveys are
costly and so scientists base most of what they know about the
distribution and seasonality of large whales on historical whaling
data from the mid-20th century.
To learn more about which large whale species use specific areas
of the North Pacific, researchers rely on acoustic technology to
listen for the presence of large whales. Recent studies used
passive acoustic technology to study the seasonal presence
of endangered North Pacific right whales and fin whales
in the southeast Bering Sea and the western Gulf of Alaska.
Commercial whaling in the 19th and 20th centuries severely
depleted these two species throughout the North Pacific and
Bering Sea, and decades after whaling ceased, we still do not
know whether either species is recovering.
To understand how fisheries and resource extraction may
impact these species, we need to know where the whales
are and when they use these waters. Researchers attached
underwater acoustic recording packages to moorings in
two study areas, which provided continuous, long-term
data recordings that could detect the presence, distribution,
and behavior of calling whales that were within a range of
approximately 100 kilometers.
In the southeast Bering Sea study area, right whales called from
May to December but rates were highest in August, September,
and December. No right whales were detected at the Gulf of
Alaska study site. Researchers compared the annual occurrences
of right whale calls to the oceanographic conditions. They
hypothesized that the springtime presence of right whales on
the southeast Bering Sea shelf in years with late spring blooms
is related to the production and growth rates of copepods
during a warmer-water, oceanic phytoplankton bloom following
winters with moderate ice cover.

of elusive endangered North
Pacific right whales.

walrus. The marine mammals vocalized throughout the year
and researchers are currently analyzing these acoustic events to
determine differences between seasons and time of day for each
species. By locating the recorders on oceanographic moorings,
researchers can relate seasonal occurrences of each species
with oceanographic conditions to better understand the physical
processes affecting distribution, movement, and habitat.
Modeling studies are also underway to help determine which
areas of the North Pacific could serve as critical or potential
habitat for endangered right whales, and scientists are seeking
to better describe the seasonal movements, migration paths,
and behaviors of North Pacific right whales by attaching satellite
transmitters to whales in the southeast Bering Sea. Although right
whales migrate seasonally to warmer waters in lower latitudes to
calve and mate, little is known about exactly where they go. This
impacts our ability to manage threats in critical calving areas and
hinders the recovery of these endangered species. Researchers
are using information gained from studies on North Atlantic right
whale calving habitat to build a predictive model of right whale
breeding habitat in the Pacific, using existing hydrographic and
satellite remote sensing physical data. ■

The occurrence of right whales on the shelf in the summer
and fall may be related to their ability to forage on copepods
concentrated in the bottom cold water layer. Researchers heard
fin whale calls year-round on the southeastern Bering Sea shelf,
with the highest call rates in the fall. They also detected fin
whales at the Gulf of Alaska site in the late summer.
More Ears in the Water
To continue passive acoustic research on the distribution of large
whales in the Bering Sea, other studies attached hydrophones
to oceanographic moorings (M2, M4, and M5) along the Bering
Sea shelf. These instruments continuously recorded acoustic
events for one year, detecting vocalizations from right, fin,
sperm, and humpback whales, and bearded seals and Pacific

24

Acoustic recording package deployment locations, 2000-2006.
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FORAGING SUCCESS

FISHERIES INTERACTIONS

Understanding what species marine mammal populations
eat is critical for interpreting how they function in the marine
ecosystem. We also learn how they may be affected by
commercial fisheries, either directly through competition for
resources or indirectly through impacts on prey habitat and
lower trophic level species. Since 2003, the Board has funded
projects addressing what specific marine mammal populations
eat and the factors that affect their foraging success, including
projects that investigate what Arctic whales eat, the diets of
Bering Sea killer whales, foraging strategies of northern fur seals,
the first winters of northern fur seal pups, and harbor seals in
Prince William Sound.

Entanglement and competition for food are among the
interactions between the commercial fishing industry and
marine mammals that remain a pressing concern for fishery
and wildlife managers. Observable interactions are generally
restricted to direct mortality or entanglement in fishing gear
and/or fishing gear damage, and catch loss for fishermen.
Overlap in the species and size of prey items taken by marine
mammals and targeted by commercial fisheries is more difficult
to assess, but may limit the ability of marine mammals to obtain
sufficient food for growth and reproduction. Since 2003, the
Board has funded projects studying the interaction of various
fisheries and marine mammal species, including humpback
whale entanglements, northern fur seal interactions with
fisheries, Steller sea lion interactions with fisheries, and sperm
whales stealing blackcod from longline fishing gear.

MARINE HABITAT USE
Besides understanding what marine mammals eat, we also
need to understand how their distribution and habitat use
overlap with commercial fisheries, subsistence hunting, and
other human activities. Marine mammal scientists rely on a
variety of techniques for studying marine mammal habitat,
including analyzing historical data, using acoustic equipment to
detect their presence, tagging with satellite tags to track marine
mammals, and conducting marine mammal surveys from ships
and airplanes.
POPULATION DYNAMICS
To effectively manage ocean wildlife populations, resource
managers need to understand why populations increase,
decrease, or remain stable over time. In the North Pacific, the
populations of many marine mammal species have dramatically
declined over the last several decades. For other species,
researchers simply do not know whether they are thriving or
not. To better understand the population dynamics of marine
mammals in Alaska waters, especially those species important
to subsistence communities, the Board has funded projects
looking at declining populations of harbor seals and sea otters,
as well as the status of ice seals, bowhead whales, and Pacific
walrus populations.

OTHER HUMAN-RELATED IMPACTS
While commercial fishing is the most visible human activity
with the potential to impact marine mammal populations, other
activities, such as oil and gas exploration and subsistence hunting,
may also play a role. To investigate the impact of other humanrelated activities on marine mammals in the North Pacific, the
Board has funded projects that look at direct human impacts on
the decline of Steller sea lions and the impacts of noise, an area
of growing interest in the Arctic as the sea ice retreats and opens
the Arctic to shipping and potential fisheries.
LONG-TERM CLIMATE CHANGE
Climate change has become a more prominent issue in the world
arena than when the 2005 NPRB Science Plan called for future
research on the impacts of reduced sea ice or other climaterelated changes on population dynamics and prey resources.
Wildlife managers even then expressed concern about the
implications of a warming environment on marine mammals,
particularly for species that depend on sea ice. The Board has
recently funded a project examining the effect of climate change
on the Pacific walrus population in the Chukchi Sea. ■
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Feature Project

Sperm Whales Targeting Blackcod Fisheries
In Southeast Alaska, endangered sperm whales take sablefish off the longline gear of
commercial fishing boats. In other parts of the world, this depredation behavior sometimes
results in mortality and serious injury to the whales. The economic loss to fishermen
presents fisheries managers with a difficult assessment problem as the amount of sablefish
lost is unknown.
Sperm whales have learned to depredate deepwater sablefish longlines off Sitka, Alaska,
and over the past decade their behavior has become more aggressive and widespread.
During a typical encounter, when whales are present during the haul, about 3-6% of the
catch is estimated to be removed, but sometimes over 50% of the catch has been lost by
individual fishermen.
Beginning in 2003, the Board funded a series of projects to assist the Southeast Alaska
Sperm Whale Avoidance Project (SEASWAP). A cooperative effort between scientists and
fishermen, SEASWAP explores the occurrence of sperm whales in association with longline
fishing activities along the continental slope and develop strategies to minimize these
interactions.
Researchers learned that most depredation events are the result of male sperm whales
removing fish directly from the longlines beginning in April or May, and continuing through
the remainder of the fishing season. They also discovered that the distinctive noise made
by fishing vessels as longlines are being hauled attracts animals within ten nautical miles
of the fishing activity.
Deterrent measures, such as deploying decoy anchor lines, attaching acoustic reflectors to
the fishing gear, conducting circle hauls to minimize the engine noise that attracts the whales,
and changing the time of year when fishermen deploy their gear, all show some promise
and continue to be tested as a means of reducing sperm whale-fisheries interactions. ■

In 2006, the North Pacific
Research Board worked closely
with the fishermen and researchers
involved in SEASWAP to create a
35-minute video about the project.
It features Alaska commercial
fisherman Kendall Folkert, who
joins researchers Aaron Thode of
Scripps Institution of Oceanography
and Jan Straley of the University
of Alaska Southeast to investigate
which signals draw sperm whales
to the fishing vessel Cobra.

A cooperative effort between
scientists and fishermen, SEASWAP
explores the occurrence of sperm
whales in association with longline
fishing activities.

The image left, taken from digital video filmed at a depth of
355 feet off the coast of Sitka, shows a sperm whale “flossing”
a longline for sablefish. To capture this depredation as it
happened, researchers and fishermen attached a camouflaged
high-definition video camera and a single hydrophone to a
longline carrying two sablefish, using a camera provided by a
National Geographic grant.
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Winged Indicators

of

Change: Seabirds

Alaska’s marine ecosystems support one of the world’s greatest
concentrations of seabirds, with an estimated 100 million individuals of 75 species either breeding on the state’s
coastlines and offshore islands or visiting Alaska’s waters in the summer.

Seabirds influence, and are influenced by, commercially
valuable fish populations and, as widespread and numerous
predators, seabirds play an important role in overall marine
ecosystem dynamics. Seabirds are also vulnerable to direct
fisheries interactions through bycatch, and are an important
resource for people who rely on Alaska’s marine waters for
subsistence harvests and cultural or recreational value. For all of
these reasons, seabird studies have been an important priority
for NPRB.
Seabird projects funded by the Board to date can be organized
into six broad topics that address both marine ecosystem
information needs and pressing fishery management issues:
•
•
•
•
•
•
•

management tool development;
long-term climate change;
population dynamics;
foraging success;
marine habitat use;
fisheries interactions; and
population conservation.

MANAGEMENT TOOL DEVELOPMENT
We broadly define management tools as information or
techniques that assist ecosystem managers in making
decisions. Such tools can be targeted and specific, or general
and cross-cutting in application. Seabirds are often pointed
to as “indicators” of marine conditions, and their role as
indicators, both in pure research and applied management
contexts, has been a very active and fruitful area of endeavor
worldwide. To improve the communication and coordination
among researchers and managers interested in seabirds as
indicators in the North Pacific, the Board funded an international
workshop on this topic that focused on developing specific
recommendations for future NPRB-funded research. One of
those recommendations was to learn more about what seabirds
eat; the Board subsequently funded development of a seabird
diet database to compile, centralize, and disseminate a broad
range of seabird diet information.
LONG-TERM CLIMATE CHANGE
Since the completion of the NPRB Science Plan in 2005,
climate change has increasingly become a key issue in studies
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of ecosystem processes in Alaska waters. Long-term climate
change in the marine habitat, causing reduced ice cover in
the Bering Sea and Arctic Ocean, is altering the distribution
and availability of prey species, which may in turn affect the
behavior and population dynamics of breeding or migrating
seabirds. A clearer understanding of long-term climate change
impacts on seabirds will have many benefits. For example,
seabird populations of particular concern, such as threatened
or endangered species like the spectacled eider, or species
of particular subsistence or cultural value, like common and
thick-billed murres, can be better managed if predictions
about climate change impacts can be modeled and tested.
Also, integrated models of ecosystem dynamics, such as our
Bering Sea Integrated Ecosystem Research Program, will be
strengthened if the interaction of climate change and seabird
foraging and population dynamics is better understood. The
Board has invested in two projects that address the impacts
of long-term climate change on seabird prey availability and
demographic consequences.
POPULATION DYNAMICS
Breeding success, survival rate, and movement between
colonies are among the factors researchers study to determine
the expansion, contraction, or stability of seabird populations.
Regular monitoring of beaches offers a way to assess largescale patterns of adult seabird mortality at sea, and is one of the
only ways to detect episodic mortality events that often occur
outside the breeding season and are frequently caused by a
lack of food. Surveying beaches for dead birds provides a costeffective method for tracking mortality rates—a key dimension
of seabird population dynamics—and can also provide insight
into causes of death.
FORAGING SUCCESS
Foraging success can be critical to the overall health of seabird
species and populations. Our Science Plan highlighted the
need for research that identifies and clarifies the dominant
energy pathways in Alaska’s marine ecosystems. Considering
the overlap between the food that both seabirds and
commercial fishes eat, or in some cases, the importance
of juvenile commercial fish in seabird diets, this category of
research brings together the two overall NPRB missions of
pressing fishery management issues and marine ecosystem
information needs.

28

Foraging behavior, diet, and habitat use by seabirds can
have direct links to management actions and the goals and
objectives of the Magnuson-Stevens Fishery Conservation
and Management Act. In 2007, the North Pacific Fishery
Management Council established the Northern Bering Sea
Research Area, which is closed to bottom trawling until a
fishery management plan is developed. Part of the rationale
behind this conservative approach stems from concerns about
potential adverse effects of non-pelagic bottom trawling on
threatened species, including seabirds. Funding seabird foraging
studies enables more informed decisions on the delineation
of protected habitat in the northern Bering Sea, and improves
fishery managers’ opportunity to build resilience into fishery
management planning.
MARINE HABITAT USE
Marine resource management is increasingly moving toward
ecosystem-based approaches. Both the U.S. Commission on
Ocean Policy and the NPRB Science Plan highlight the need for
information that underpins ecosystem-based decision-making.
We currently have little information about how seabirds
use marine habitats at regional or basin scales, which limits
the opportunity to build seabird habitat use into large-scale
ecosystem-based, management planning. The NPRB Science
Plan also encourages cross-cutting and integrated research
projects. To gather data on top predators whose feeding and
distribution patterns are linked either directly or indirectly to
plankton, the Board supported projects focused on marine
mammal and bird surveys that coordinate and integrate with the
continuous plankton recorder surveys. It also funded projects
that surveyed seabirds at sea and investigated the value of shipbased seabird observers.
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FISHERIES INTERACTIONS AND
POPULATION CONSERVATION
Short-tailed albatross are a critically endangered species, with
a total population of only about 2,500 individuals. These
pelagic seabirds are by far the northernmost-breeding species
among the North Pacific albatross, and they frequent waters off
Alaska, Russia, and Japan that are heavily fished by commercial
fisheries. Short-tailed albatross have been killed in commercial
fishing gear in Alaska, and the longline and trawl fisheries
operate under “incidental-take” limits for this species under
the Endangered Species Act. The commercial fishing fleet in
Alaska has taken admirable measures to avoid incidental take of
short-tailed albatross, implementing requirements for “streamer
line” avoidance measures for the hook-and-line groundfish and
halibut fisheries.

A short-tailed albatross chick translocated from Torishima is handreared on Mukojima, Japan, 300 kilometers away.

The Board has supported two linked projects that use satellite
telemetry to measure albatross habitat use, combined with
satellite remote-sensing measurements of habitat characteristics,
chemical analyses of albatross diet, and NOAA fisheries effort
and seabird bycatch data. Despite recent population increases,
short-tailed albatross remain exceptionally vulnerable, in large
part because they nest on only two small, unstable islands.
The short-tailed albatross recovery team determined that the
establishment of additional colonies is of utmost importance
to the recovery of this species, so NPRB funded a study of
translocation to more stable islands. ■

Short-tailed albatross population trend from 1947-2003 on Torishima Island, Japan.
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Feature Project

Auklet Survival

in the

Face

of

Climate Change

By examining the temporal and geographic patterns of survival in least auklets, crested
auklets, and whiskered auklets, researchers are examining the relationship between
variability in climate and ocean productivity. Auklets consume copepods and euphausiid
zooplankton, and are more closely linked to oceanic primary productivity than other
fish-eating or mixed-diet seabird species. Auklets can also be captured and individually
marked, letting investigators determine survival rates relatively easily. Scientists in this
study want to determine whether region-wide climate conditions or local conditions
(e.g. oceanography, climate, predators, etc.) near breeding colonies are the main drivers
in explaining auklet survival.
Unfortunately, the usual challenges of fieldwork were dramatically increased at one
of the field sites when the Kasatochi volcano unexpectedly erupted on August 7,
2008 (http://www.avo.alaska.edu/activity/Kasatochi.php), and the field crew had to
immediately evacuate the island. ■
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People

and the

Sea: Humans

As NPRB developed its Science Plan, the National Research Council
made it clear that one of the main reasons to study marine ecosystems is to determine their effect on
human societies.

In structuring large marine ecosystem research programs,
humans are often overlooked except for their impacts on
commercially fished species, marine mammals, the benthic
habitat, or other aspects of the ecosystem.
The NPRB Science Plan covers a wide array of topics related to
humans, from policy analysis of living marine resource management, baseline assessments, resource protection and human
health to potential impacts of climate variability and change.

The Board has supported a number of projects under this
research theme that focus on the role of humans in the
ecosystem, and the impacts on humans of resource management decisions and variability in resources, including the
following categories:
•
•
•
•
•
•
•
•
•
•

protecting marine mammals and managing ecosystems
northern fur seal management
crab fisheries and social issues
stakeholder perceptions
making fishing safer
subsistence use of marine resources
social and economic baselines
human health and marine resources
local and traditional knowledge
community involvement

Each responds to the Board’s enabling legislation directive to
perform research on pressing fishery management issues.
PROTECTING MARINE MAMMALS
AND MANAGING ECOSYSTEMS
One of the most critical issues faced by fishery managers responsible for managing the vast and productive groundfish fisheries
off Alaska concerns how fishing activities might be impacting
Steller sea lion populations, which are protected under the
Endangered Species Act. The North Pacific Fishery Management
Council implemented a series of protective measures throughout
the 1990s to give further protection to Steller sea lions, but the
whole issue came to a head in 2000, when the Council and
National Marine Fisheries Service contemplated closing areas
to protect sea lion prey fields from fisheries. Although millions
of research dollars went towards trying to determine the exact
cause of the sea lion decline, relatively little information was
available to assess the economic damages to fishermen from
these extensive closures of their fishing grounds. The Board
attempted to address that situation by funding research to
develop more exact quantitative methods to estimate the cost
of closing groundfish fisheries in Steller sea lion critical habitat in
the Bering Sea and Gulf of Alaska.
CRAB FISHERIES AND SOCIAL ISSUES
Whenever managers propose to impose new restrictions on
managing a fishery, they need to consider the economic and
continued, page 33
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Feature Project

Northern Fur Seal M anagement
We need to assess what we have learned from fashioning protective measures
for sea lions to see how to do a better job with other marine mammals where
there may be a conflict with fisheries. Northern fur seal populations around the
Pribilofs have declined 80% since their peak in the 1950s and 45% since 1974.
Commercial fisheries operate in fur seal habitat and target some of the same fish
species that fur seals eat. A recent project assessed the legal, policy, and scientific
factors affecting northern fur seal management, based on lessons learned from
the experience with Steller sea lions.
The study concluded that scientific research, while beneficial and necessary,
may be fraught with uncertainty in terms of shedding a direct light on an issue
as complex as fur seal and fishery prey field interactions, making it difficult to
identify the appropriate level of precautionary management. The study concluded
that using independent stakeholder-driven bodies, such as the Pribilof Islands
Cooperative, offers an excellent opportunity to negotiate a politically acceptable
resolution in face of considerable scientific uncertainty. ■

Northern fur seal populations around the
Pribilofs have declined considerably since

Northern fur seals at St. George Island.

the middle of the last century.
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MAKING FISHING SAFER
The U.S. Congress wanted managers to
consider safety when they developed national
standard #10 of the Magnuson-Stevens Fishery
Conservation and Management Act that governs
our nation’s fisheries. The Act states that conservation and management measures shall, to the
extent practicable, promote the safety of human
life at sea. But the question arises: Did safety
actually improve with the imposition of rightsbased management off Alaska?

social implications of those decisions. To assess those potential
impacts, they need to know how the current fisheries operate
and the major forces that shape their profitability. The Board has
supported a major study of the economics of the Bering Sea
crab fishery and a study of impacts of crab rationalizations.
STAKEHOLDER PERCEPTIONS
Getting managers and stakeholders to find common ground
and agree about the state of the resources and the need for
specific management actions is often difficult. Unreconciled
differences in opinion lead to impasse and potential worsening
of the resource base, as has happened repeatedly in New
England fisheries. There, scientists and fishermen are frequently
at odds about how to manage for sustainability. In our region,
an ongoing study is assessing local and traditional knowledge as
it pertains to salmon biology in the Copper River near Cordova,
Alaska, and how it may differ in perspective from State of Alaska
fisheries managers. An NPRB study is examining knowledge
held by Ahtna Native and commercial fishermen to determine
how their perceptions of what is necessary to keep the salmon
populations sustainable are shaped by their culture, training,
and experience in the fisheries. This will allow investigators to
determine how local scientific perceptions differ from the views
held by fisheries scientists and managers, which could lead
to finding common ground, improving communications, and
making long-term improvements in the fishery.

Comprehensive rationalization of the fisheries
off Alaska and the introduction of rights-based
management starting in the mid-1990s were
highly contentious issues. A major justification
for managing the sablefish and halibut longline
fisheries with individual fishing quotas (IFQs) was
that it would stop the race for fish and significantly
improve the safety of fishing operations. Fishing
vessels would be in a better position to pick the
right weather to take their catch and would not have to be in the
middle of a frenzied fishing opener when a storm struck. The
Board funded a project to systematically assess whether safety
improved after quota-based management systems were established in the Alaska halibut and sablefish, and pollock fisheries.
Their results demonstrated a statistically significant decline
in rates of fatalities (-81%) and search-and-rescue missions
(-47%) for halibut and sablefish fishermen since the introduction of IFQs. Non-fatal injuries in the Bering Sea pollock fishery
declined by 76%. These results provide valuable information to
guide future management decisions on whether to use rightsbased management as the preferred approach to ameliorate
safety problems inherent in the “race for fish.”
SUBSISTENCE USE OF MARINE RESOURCES
Residents in rural coastal communities do not have the same
access to commercial food supplies as more populated areas,
and rely on subsistence use of Alaska’s living marine resources.
Fishing, hunting, and other forms of food gathering are critical
activities that sustain rural areas, most of which are off the
road system.
The Board has funded two studies directly related to subsistence use of resources, though others have examined contaminants in subsistence foods or used subsistence hunters to
provide samples.
continued, page 34 (top)
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To study changes in Bering Strait harvests, researchers set
out to document subsistence harvests and gather local and
traditional knowledge in the Bering Strait region in communities along the coast of Norton Sound, in the southern Chukchi
Sea, and on St. Lawrence Island. The study documented the
views of local residents about the many changes they have
experienced since Statehood. They’ve witnessed a warming
of their region, the appearance of new fish species, marine
mammals with reduced blubber thickness, and more prevalence of beavers and willows on the Seward Peninsula. More
frequent violent storms wreak havoc with coastal communities, and melting permafrost shrinks tundra ponds and lowers
river levels. Changes in sea ice impact the availability of marine
mammals and hunting operations that depend on stable ice
conditions. The surveys also found that marine mammals
and seabird eggs were prominent components in the diets of
people living in villages within the sampled area.
SOCIAL AND ECONOMIC BASELINES
Social and economic baselines are necessary for regulatory,
environmental, and social impact studies of proposed changes
in fisheries regulations, and are very important to management
entities such as the North Pacific Fishery Management Council,

National Marine Fisheries Service, and the Alaska Department of
Fish and Game. In partnership with the Council, the Board has
funded two major baseline studies, one on the socio-economic
baseline for the Pribilof Islands and on community dependence
on fisheries.
HUMAN HEALTH AND MARINE RESOURCES
Significant concerns exist about the relationship between human
health and subsistence and commercial use of marine resources.
To date, the Board has funded one study focused directly on
human health, looking at the health risks of eating walrus.
Subsistence hunting of marine mammals is a primary source of
food and carries a health risk associated with consumption of
trichinella-infected walrus meat in raw or fermented form.
LOCAL AND TRADITIONAL KNOWLEDGE RESEARCH
Experiential knowledge gained over time about one’s place
among the waters, winds, tides, plants, and animals in a locality
is known as “local and traditional knowledge.” The Board has
worked throughout its first eight years to develop a robust
program of Local and Traditional Knowledge (LTK) Research.
This experience is often passed down through generations and
is part of cultural identity. LTK offers much in the context of
continued, page 35 (top)

Feature Project

Traditional Knowledge

about

Sustainable Fish Populations
An ongoing study is assessing local and traditional knowledge as
it pertains to salmon biology in the Copper River near Cordova,
Alaska, and how it may differ in perspective from State of Alaska
fisheries managers.
The project is examining knowledge held by Ahtna Native and
commercial fishermen to determine how their perceptions of
what is necessary to keep the salmon populations sustainable
are shaped by their culture, training, and experience in the
fisheries. This allows investigators to determine how local
scientific perceptions differ from the views held by fisheries
scientists and managers, which could lead to finding common
ground, improving communications, and making long-term
improvements in the fishery. ■
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research in the North Pacific by adding more information and
new perspectives for understanding marine ecosystems.
NPRB’s strategies for incorporating LTK into science planning
include but are not limited to:
•

Generating research hypotheses because regional
residents both collect and analyze information

•

Documenting existing LTK because knowledge
stretches far back in time and is often oral

•

Recording observations because denizens of the
North Pacific spend a great deal of time watching the
marine environment

•

Fostering collaborative analysis because regional
residents are also analysts and can help decipher the
most plausible explanations of phenomena

•

Collaborating on specific projects because many
NPRB-funded projects could have an LTK component

•

Exploratory research because there is always room
for innovation

The Board has funded six LTK projects ranging in focus from
response and intervention system for climate change-induced
paralytic shellfish poisoning in Aleut communities, to a pilot
project in the Bering Strait Region, to herring synthesis and
cultural models of Copper River Salmon.
COMMUNITY INVOLVEMENT
NPRB funds small-scale research activities based in communities along the coast of Alaska to provide community-based organizations and individuals with the chance to gain experience
in conducting research projects. It also gives communities the
chance to address their research interests and priorities, consistent with the overall mission of the NPRB. This is not intended
to discourage community-based organizations from applying
for other and larger projects. Instead, it provides an opportunity for those organizations to define priority research, to explain
how that research is connected to the NPRB mission, and to
describe how the project would be conducted to meet scientific
standards as well as community expectations.
Through 2008, the NPRB funded two community involvement
projects, including the COASST project, and an ocean monitoring project in the Pribilofs. ■

Feature Project

Pribilof Island Communities Monitor Ocean Conditions
The Pribilof Islands Community-Based Ocean Monitoring Program (PICBOMP) is enhancing local contributions to research in
the Bering Sea and helping understand the ecosystem that Pribilof Island communities depend upon for their livelihood. The
Ecosystem Conservation Office of the Aleut Community of St. Paul Island facilitates collaboration between scientific researchers and
the community by working with residents to deploy and maintain temperature and salinity sensors in the St. Paul harbor. Regular
data summaries of temperature and salinity in the harbor—as a proxy for surrounding marine waters—allow residents to evaluate
current, historical, and intuitive observations of local environmental phenomena that may be related to shifts in water temperature
and productivity. ■
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Ocean Challenges: Other Prominent Issues
Contaminants, harmful algal blooms, invasive species, aquaculture,
climate change, and an ice-free Arctic are among other prominent issues that warrant focus by the Board.

To date, the Board has funded studies in this research theme
in the following categories:
•
•

contaminants
harmful algal blooms

Climate change and impacts of diminishing sea ice cover often
are identified as research priorities within the major thematic
sections of the Science Plan. In the past five years, climate change
has become a mainstream issue on national and world agendas,
and the Board is addressing this accelerating interest in climate
change impacts through individual studies, and in partnership
with the National Science Foundation through the comprehensive
Bering Sea Integrated Ecosystem Research Program.
CONTAMINANTS
The transport, bioaccumulation, and biomagnification of
contaminants in the marine ecosystems of Alaska are of utmost
concern. The National Research Council noted in its guidance
to the Board that there are three primary risks from contaminants moving through the food web. These include toxicity
to individual organisms; toxicity to humans, especially Alaska

Natives who may depend predominantly on aquatic foods, and
contamination of commercially fished species, which may affect
marketability and cause health problems.
The Board responded to these concerns by including a
contaminants priority in each of the eight RFPs from 2002
to 2008, mainly directed at the sources, transport, and
accumulation of contaminants and their effects on ecosystem
structure and function.
HARMFUL ALGAL BLOOMS
Paralytic shellfish poisoning (PSP) is the major harmful algal
bloom (hHAB) concern in Alaska. Caused by dinoflagellates, PSP
toxins accumulate in filter-feeding shellfish and transfer through
the food web to those who feed on shellfish. People with PSP
poisoning feel symptoms that can include tingling or numbness
in the lips and extremities, nausea, dizziness, shortness of
breath, and in extreme cases, paralysis and death.
The Board supported an effort to educate local residents and
train them to use test kits to monitor PSP. Residents were also
interviewed and asked about learning and teaching about
shellfish, indicators of shellfish safety, and shell collection
and preparation habits. The project sought to develop a
complementary relationship between scientific research
and traditional knowledge, and between natural and social
sciences that would improve understanding of the risks of PSP
to human health. ■

A researcher digs for clams for PSP testing.

36

Understanding Alaska’s Seas—North Pacific Research Board

GCRL-162280-Current.indd 36

3/7/11 5:05:21 PM

Volume 27 • Number 1 • 2011

Feature Project

Monitoring Seabird Eggs
A long-term program to monitor contaminants measured in seabird eggs, an
important subsistence food for local residents, began in 2005. The program
helped support a collaborative project with the U.S. Fish and Wildlife Service and
residents of 15 communities to monitor trends in Alaska marine environmental
quality by collecting seabird eggs, and processing and banking the samples to
ensure chemical stability during decadal storage.
The overall program, called the Seabird Tissue Archival and Monitoring Project
(STAMP), seeks to provide a record of long-term anthropogenic contaminants,
such as chlorinated pesticides, polychlorinated biphenyls (PCBs), PBDEs, and
mercury in murre and gull eggs from the Gulf of Alaska and Bering Sea.
Examining north-south and east-west patterns helps provide clues to contaminant
sources and transport patterns and their impact on the food web. NPRB’s support
was used to analyze contaminants in eggs collected in 2002-2005. Researchers
found that PCBs and dichlorodiphenyldichloroethylene (DDE) were higher in the
Gulf of Alaska than the Bering Sea, while levels of hexachlorobenzene (HCB) had
just the opposite pattern.

The 1999-2007 Seabird Tissue Archival and
Monitoring Project (STAMP) seabird egg
collecting sites.

Levels of persistent organic pollutants appear to have declined in Alaska murre
colonies since the mid-1970s. Mercury levels in murre eggs were comparable to
levels reported elsewhere in the world. Mercury levels around Norton Sound were
higher than elsewhere and may reflect historical mining activities on the Seward
Peninsula and natural inputs from the Yukon River and smaller drainages. ■
Murre eggs, St. George Island.
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From Physics

to

Fish: Integrated Ecosystem Programs

The National Research Council strongly urged the Board to develop
integrated research programs for each of the large marine ecosystems off Alaska, with initial focus on the Bering
Sea and Aleutian Islands.

The Board currently has two integrated ecosystem programs
underway, and is considering a third in the Arctic.
•
•

Bering Sea Integrated Ecosystem Research Program
Gulf of Alaska Integrated Ecosystem Research Program

NPRB’s first integrated ecosystem program, the Bering Sea
Integrated Ecosystem Research Program (BSIERP), was
launched in 2007 as part of a six-year, $52 million partnership
with the National Science Foundation’s Bering Sea Ecosystem
Studies (BEST) program to improve our understanding of how
the Bering Sea may respond to climate change, particularly as
mediated through changes in seasonal ice cover.
BERING SEA INTEGRATED ECOSYSTEM
RESEARCH PROGRAM
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

38

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.
Climate change and reduced ice cover could significantly impact
the Bering Sea ecosystem. More than one hundred scientists
are engaged in field research and ecosystem modeling to
link climate, physical oceanography, plankton, fishes, seabirds,
marine mammals, humans, traditional knowledge, and economic outcomes to better understand the mechanisms that
sustain this highly productive region.
The Bering Sea Project is a collaborative team effort, led by an
elected group of six scientists working together with NPRB and
NSF program managers. The project website (bsierp.nprb.org)
features the Bering Sea Project’s hypotheses, focal areas of
study, integrated goals, participants, and ecological and social
context. A downloadable Bering Sea Project “at-a-glance” brochure introduces and explains the program.
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Three years of Bering Sea Project fieldwork concluded in early
October 2010. A back-of-the-envelope tally works out to an
astonishing 24,205 person-days of fieldwork! For scale, that
translates to more than 93 years for one person working full time
year-round. Congratulations to all involved in this massive, safe,
and successful effort—scientists, postdocs, students, technicians,
ships’ crews, research assistants, support staff, and volunteers!
A recent article in the American Geophysical Union’s newsletter, Eos, “How Does Climate Change Affect the Bering Sea
Ecosystem?” highlights findings to date. And a special Bering
Sea Project issue of the journal Deep Sea Research II is in
production for publication in 2011.
Communicating about Ecosystem Science
Education and outreach strategies for the Bering Sea project
focus on sharing information with regional and national
audiences about how scientists and local communities are
learning about changes in the vital Bering Sea ecosystem.
The Bering Sea Project is many things. Some scientists catch
murres on remote cliffs to study their diets. Some crunch through

thick sea ice with the US Coast Guard to study the bottom of
the sea. Some build an integrated model to attempt to explain
this ecosystem and predict the future. Some report on their
activities at scientific conferences and community events. Some
visit village elders to get their perspective on how things are
changing. The project website captures it all in near-real time.
The multi-layered website changes with each new report from
the field. Chief scientists, teachers at sea, radio journalists, and
NPRB staff all help tell the story of this innovative field science
and ecosystem modeling partnership through blogs, photographs, and media reports.
Field notes: 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, furs seals, and kittiwakes go in
search of food.
Media: Film and broadcast crews, radio journalists, writers,
photographers, and web journalists accompanied scientists at
sea and in the field, sharing the stories of what it takes to study
a complex marine ecosystem as the climate changes.
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GULF OF ALASKA INTEGRATED ECOSYSTEM
RESEARCH PROGRAM
In 2010, the Board launched a second integrated ecosystem
research effort, this time focused on the Gulf of Alaska. The
Gulf of Alaska is dominated by the strongest and most persistent currents found along either coasts of North America. These
conditions reflect the influence of weather and climate and
provide the link to efficiently transfer physical and biological
“signals” from lower latitudes of the North Pacific Ocean into
the northern Gulf of Alaska.
A total of $17 million is available for the Gulf of Alaska Project.
The North Pacific Research Board is contributing $9 million
combined with matching funds from the National Oceanic

and Atmospheric Administration (Alaska Fishery Science
Center and Pacific Marine Environmental Laboratory), the U.S.
Fish and Wildlife Service, Dalhousie University, and the U.S.
Geological Survey.
The program looks at the gauntlet young-of-the-year fishes face,
from oceanic conditions to predators. Researchers are studying
at upper trophic levels, forage fishes, lower trophic levels, and
oceanography to develop ecosystem models.
More than 40 scientists from 11 institutions are taking part in
this interdisciplinary study of one of Alaska’s most productive
marine ecosystems. They’ll participate in two years of field
studies (2011 and 2013) followed by analysis and synthesis and
the development of ecosystem models. For more information,
visit gulfofalaska.nprb.org. ■

Gulf of Alaska Teacher Workshop
In July 2011, 24 teachers and scientists from around the country will gather in Katsitsna Bay, Alaska to develop
educational resources focusing on the themes of the Gulf of Alaska project. The workshop, hosted by NPRB with
EARTH (www.mbari.org/earth), Alaska Ocean Observing System, and COSEE Alaska will contribute to a Gulf of Alaska
Collection of online activities, podcasts, videos, and other educational resources.
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Feature Project

For Educators
Teachers from all over the country and in remote communities
on the shores of the Bering Sea have participated in the six-year
study, often working side-by-side with scientists in the field.
They’ve shared their experiences with their students in real-time
and later through activities and classroom visits with scientists. A
host of materials are in development and available online:
Bering Sea Days: Scientists also visited rural coastal communities in Alaska, including St. Paul in the Pribilof Islands during its
annual Bering Sea Days celebration in the schools and communities. Scientists share activities with students and take part in
community events in the evening.

Bering Sea Ecosystem Resource Collection for Educators: In October 2010, teachers came back together in a
workshop hosted by NPRB, the Arctic Research Consortium of
the United States, the EARTH Workshop at MBARI, and COSEE
Alaska. The four-day workshop brought together teachers who
had traveled to the Bering Sea during teacher researcher experience programs; Bering Sea community teachers from St. Paul,
Emmonak, and Nome; as well as project scientists interested
in sharing the latest findings and gaining expertise in broader
impact activities. Educators shared activities they had previously
developed, heard the latest research results from the scientists,
and developed new activities and resources for the classroom
and informal audiences.
The resulting Bering Sea Collection, (http://www.polartrec.
com/collections/bering-sea-ecosystem) is a body of educational resources focused on understanding the impacts of
climate change and dynamic sea ice cover on the eastern Bering
Sea ecosystem. It uses the Bering Sea Project hypotheses and
focal areas as a guide, and includes individual activities, lesson
plans, videos, and presentations all that will educate the next
generation about this complex ecosystem study.

Teachers at Sea: K-12 teachers have gone to sea or worked
in remote field sites with Bering Sea project scientists through
the PolarTREC and NOAA Teacher at Sea programs, blogging and
sharing videos and photos with their students and communities
(www.polarTREC.com).

The Bering Sea Collection uses BEST-BSIERP hypotheses and
focal areas as a guide. Both the Bering Ecosystem Study (BEST)
and the Bering Sea Integrated Ecosystem Research Program
(BSIERP), programs seek to support meritorious scientific
research that will improve understanding of how the highly
productive marine ecosystem of the Bering Sea may respond
to climate change, particularly as mediated through changes
in sea ice cover. The Collection includes individual activities,
lesson plans, videos, and presentations that will educate the
next generation about this complex ecosystem study.
LESSON RESOURCES
Title: Welcome to the Bering Sea:
An Introductory PowerPoint
Updated: January 31, 2011
Authors: Jillian Worssam, Emily Davenport
Overview: The following PowerPoint presentation is part of
an anticipatory set used to excite and introduce students to
the many wonders of the Bering Sea. The PowerPoint is to be
presented at the beginning of a unit about the Bering Sea.
Objective: At the start of a unit on the Bering Sea this
PowerPoint video presentation will engage learners on just
a few of the topics they might learn about this fascinating
ecosystem. At the completion of this PowerPoint students
should have a beginner foundation for their learning about
the Bering Sea.
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Completion Time: Less than 1 period
Grade Level: All ages
View Resource: http://www.polartrec.com/resources/
lesson/welcome-to-the-bering-sea-an-introductorypowerpoint
Related Expeditions:
Bering Ecosystem Study: http://www.polartrec.com/
expeditions/bering-ecosystem-study
Bering Ecosystem Study 08: http://www.polartrec.
com/expeditions/bering-ecosystem-study-08
Title: Bering Sea Fabulous Food Chain Game
Updated: January 28, 2011
Author: Maggie Prevenas
Overview: Students will sort organisms found in the Bering
Sea into food chains and gain an awareness of the flow of
energy and nutrients in the Bering Sea Ecosystem.
Objective: Students learn about the different organisms that
live in Alaskan waters by playing the Fabulous Food Chain
Game. In playing the game, they become aware of the flow
of energy and nutrients in the Bering Sea Ecosystem and the
functions they serve.
Completion Time: About 1 period
Grade Level: Middle school and up
View Resource: http://www.polartrec.com/resources/
lesson/bering-sea-fabulous-food-chain-game
Related Expeditions:
Bering Ecosystem Study: http://www.polartrec.com/
expeditions/bering-ecosystem-study
Bering Ecosystem Study 08: http://www.polartrec.
com/expeditions/bering-ecosystem-study-08
Title: Puffin Patrol
Updated: January 28, 2011
Author: Simone Welch
Overview: Students will become familiar with the anatomy/
physiology, habitat and lifestyle of puffins. On the 2009 Healy
Icebreaker expedition the wildlife survey team was primarily
interested in bird diversity and population in the Bering Sea.
Puffins were spotted during the cruise, especially feeding in
and around Dutch Harbor, Alaska.
Objective: Students will learn about the unique nature of
puffin anatomy; students will be familiar with the diet of this
Arctic bird; students will use tools to imitate food-gathering
behavior of the puffin; students apply what they have learned
to recreate the body of the puffin in a science-art project;
and students will be able to explain how this little bird is well
suited to the Arctic environment.
Completion Time: About 1 period
Grade Level: Elementary and up
View Resource: http://www.polartrec.com/resources/
lesson/puffin-patrol
Related Expedition:
Spring Plankton and Changing Ice Cover: http://www.
polartrec.com/expeditions/spring-plankton-andchanging-ice-cover
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Title: Plankton Parents
Updated: January 28, 2011
Author: Simone Welch
Overview: This series of three labs challenges students to
think about the role of plankton in different ecosystems and
waterways in the world. By modeling the research methods
of scientists on the Healy icebreaker, students can conduct a
small-scale change study to examine reproductive behavior
of an isolated type of local plankton.
Objective: Students will learn what plankton is and what its
ecological significance is in various ecosystems. Students will
demonstrate the use of scientific observation skills in identifying the difference between male and female plankton
in a water sample. Students will isolate and study a sample
specimen. Students will be able to record and share findings.
Completion Time: About a week
Grade Level: Elementary and up
View Resource: http://www.polartrec.com/resources/
lesson/plankton-parents
Related Expedition:
Spring Plankton and Changing Ice Cover: http://www.
polartrec.com/expeditions/spring-plankton-andchanging-ice-cover
Title: Talk Story: A Native Way of Knowing
Updated: January 28, 2011
Author: Maggie Prevenas
Overview: This activity is meant to help students authentically learn the scientific method through comparing and
contrasting oral history (storytelling) as a way to pass along
information and solve problems with the scientific method.
It also helps connect the students’ cultural identity with the
curriculum.
Objective: Compare and contrast oral history traditions to
the scientific method as a way to pass information or explain
natural events.
Completion Time: Less than a week
Grade Level: Middle school and up
View Resource: http://www.polartrec.com/resources/
lesson/talk-story-a-native-way-of-knowing
Related Expedition:
Bering Ecosystem Study: http://www.polartrec.com/
expeditions/bering-ecosystem-study
Title: Chill Out- All About Ice in the Bering Sea
Updated: January 28, 2011
Authors: Tonia Kushin, Maggie Prevenas
Overview: Through activities, video observation, experimentation and the construction of a Remotely Operated Vehicle
(ROV) students will learn about the chemical and physical
properties of sea ice.
Objective: Students will be able to answer main questions of
where sea ice is, how it is formed, why the ice is important,
how it is classified by indigenous people and scientists, how
scientists study ice and what they learn from it, and how
changes in the Bering Sea ice affect us.
Completion Time: More than a week
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Grade Level: All ages
View Resource: http://www.polartrec.com/resources/
lesson/chill-out-all-about-ice-in-the-bering-sea
Related Expeditions:
Bering Ecosystem Study: http://www.polartrec.com/
expeditions/bering-ecosystem-study
Bering Ecosystem Study 08: http://www.polartrec.
com/expeditions/bering-ecosystem-study-08

that density columns exist in nature.
Completion Time: Less than a week
Grade Level: Middle school and up
View Resource: http://www.polartrec.com/resources/
lesson/natures-density-column
Related Expedition:
Bering Ecosystem Study: http://www.polartrec.com/
expeditions/bering-ecosystem-study

Title: Salty or Not: A Taste of the Bering Sea
Updated: January 28, 2011
Author: Deanna Wheeler
Overview: What happens to the salinity in the Bering Sea
during ice and no ice conditions? Does it change throughout
the year and at different depths during different seasons?
Create a model of the Bering Sea in ice conditions. Change
the conditions based on seasonal changes to explore the
effects of runoff on salinity.
Objective: The students will understand:
• How is Arctic polar water like water in your school or
home? How is it different?
• How does polar water interact with polar ice?
• How would changes in the amount of polar ice change
polar water?
• How does runoff from streams and rivers alter the polar
water?
Completion Time: Less than a week
Grade Level: Middle school and up
View Resource: http://www.polartrec.com/resources/
lesson/salty-or-not-a-taste-of-the-bering-sea
Related Expedition:
Early Spring Plankton and Benthos: http://www.
polartrec.com/expeditions/early-spring-planktonand-benthos

Title: Plankton Parade
Updated: January 28, 2011
Author: Simone Welch
Overview: This lesson came out of a desire to connect the
plankton research that I did during the 0902 Healy cruise with
my young “researchers” back in Washington, DC. I wanted
them to understand that plankton not only feed the Arctic but
that much of the world relies on these little critters that come
to life for us when we look through a microscope and into a
drop of water.
Objective: Students will understand the role that plankton
plays in ecosystems both in the Arctic and locally. Students
will be able to explain the process of collecting a plankton
sample. Students will be able to identify and describe one
microorganism in their water sample.
Completion Time: About 1 period
Grade Level: Elementary and up
View Resource: http://www.polartrec.com/resources/
lesson/plankton-parade
Related Expedition:
Spring Plankton and Changing Ice Cover: http://www.
polartrec.com/expeditions/spring-plankton-andchanging-ice-cover ■

Title: Nature’s Density Column
Updated: January 28, 2011
Author: Emily Davenport
Overview: Nature creates its own density column in marine
systems, which is extremely important for the triggering of
the spring bloom of phytoplankton. Phytoplankton are an
important food source for all organisms- from microscopic
zooplankton to large marine mammals such as walrus and
whales. The different salinities (and therefore, different
densities) of water help to stabilize the water column (by
limiting mixing) and keep the phytoplankton near the light,
which is one factor necessary for the spring bloom to occur,
especially in areas like the Arctic. Students will build their
own density columns with different substances and answer
questions in a worksheet to reinforce concepts learned.
Objective: The goal of this lesson is to convey a part of my
research to the students, and I want to tie in what they are
currently studying to my research. I also want them to see that
nature can create its own variations in density. My research is
centered in the Bering Sea, and I wanted to have the chance
to show students some of what we studied while we were in
the Arctic. Students should walk away with the understanding

Scientists working together to set up the station that would
measure the oxygen at increasing depths out on the sea ice of
the Bering Sea.
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Other Research: Partnerships
NPRB encourages partnerships and other approaches to research
and provides leadership in working with other agencies and entities to identify science, management and monitoring
needs. NPRB intends for its science program to be viewed as a source of unbiased, high-quality information.

By its very composition and nature, the Board can provide
coordination among research programs and encourage
partnerships and other approaches to research. NPRB provides
leadership in working with other agencies and entities to identify
science, management, and monitoring needs. The Board intends
for its science program to be a source of unbiased, high-quality
information incorporating both western science and local and
traditional knowledge.

OIL SPILL RECOVERY INSTITUTE

Projects funded to support the following areas of study
are described in the research themes that best relate to a
particular project:

Information collected by NPRB-supported projects and other
research must be made available to scientists and anyone
interested in the marine ecosystems of Alaska. In 2002, the
Board began efforts to fund what would become known as
the Alaska Marine Information System (AMIS). The purpose
was to build an online portal to data and information
about Alaska’s oceans. It was initially developed through
a web-based GIS application and included a series of
oceanographic, fisheries, and biogeographic information to
illustrate how this could be achieved and the type of products
and applications of such a system. The project achieved these
goals, but it became clear that all major research institutions
that conduct work in Alaska needed to participate, and that
the operational center needed to be institutionalized. As a
result, the Board partnered with the Alaska Ocean Observing
System (AOOS) and the University of Alaska Fairbanks to
develop, expand, and maintain a searchable marine science
database. The system has undergone many changes and is
currently being redeveloped.

•
•
•
•

Cooperative Research
Oil Spill Recovery Institute
Alaska Ocean Observing System
U.S. Geological Survey

Cooperative Research
The Science Plan provides for cooperative research with
industry to support industry and scientists working together to
resolve pressing issues, such as gear modifications, fisheries
monitoring, bycatch reduction, and ecosystem monitoring and
research with the fishing industry. With the oil and gas industry, it
sought to investigate seaduck migration and potential impacts of
infrastructure, walrus distribution and habitat use in the Chukchi
Sea, polar bear distribution and abundance in the Chukchi Sea,
and salmon distribution and abundance.
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NPRB also collaborates with the Oil Spill Recovery Institute
(OSRI), looking at topics such as the role of forage fish in the
Northern Gulf of Alaska and Prince William Sound, and the
tracking and monitoring of marine organisms.
ALASKA OCEAN OBSERVING SYSTEM
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Researchers sample for forage fish in the nearshore ecosystem of Prince William Sound to determine seasonal distribution, habitat use,
and energy density.

U.S. GEOLOGICAL SURVEY
One of the legacies for a science funding organization is the data
collected and the products developed with its funding. Since
2007, the Board has maintained an online publication library
showcasing all the primary literature that resulted from NPRBfunded research (http://publication.nprb.org/list.jsf). Publishing
research results is the standard way for most scientists to
propagate new knowledge gained. Many are less familiar with
submitting datasets and creating the associated metadata.
The Board adopted a metadata and data policy in 2006 and
now requires delivery at the end of each project as one of the
contractual obligations of the principal investigators, and it is
also part of the review criteria when considering proposals by
previously funded researchers. To help develop the necessary
know-how for all involved, the Board started hosting metadata
workshops at the annual Alaska Marine Science Symposia
(AMSS) run by U.S.G.S. metadata specialists. The Board also
identified more than $860,000 within the Bering Sea Integrated
Ecosystem Project solely for data management and distribution.

After a slow start, metadata and data records started arriving
and presented NPRB with the challenge of establishing
proper QA/QC protocols. Based on the previous relationship
with U.S.G.S., in regards to the AMSS workshops, NPRB
staff worked out an incredibly valuable collaboration with
U.S.G.S. in which they have agreed to run QA/QC scripts on
submitted files, and even work with the researchers in the
creation of metadata records, should such direct support
become necessary. In return, NPRB has agreed to allow the
publication of all metadata records on the National Biological
Information Infrastructure website (http://metadata.nbii.gov/
clearinghouse/). With this collaboration, NPRB is ensuring that
high quality data and metadata records of all funded projects
are retained for future reference and use. Metadata and data
records are also made available on the NPRB project websites
(http://project.nprb.org/). ■
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Feature Project

Improving Existing Assessment Technologies
Improving population estimates involves more than just
developing new technologies for assessing difficult species, but
also ensuring the accuracy of current methodologies, especially
in light of significant uncertainties about gear selectivity and
catchability. Such is the case for the Bristol Bay red king crab,
which for more than 30 years has been annually assessed by
trawl surveys to determine crab densities, biomass estimates,
guideline harvest levels, and biological parameters for sustained
yield management.
A project funded by NPRB developed and conducted an
alternative, cost-effective survey for Bering Sea crab resources
that eliminates or greatly reduces bias and uncertainty in the
estimates of crab biomass for all relevant life stages of crab.
Based on a successful pilot study by the Bering Sea Fisheries

46

Research Foundation in cooperation with the National Marine
Fisheries Service and the Alaska Department of Fish and Game
in 2005, a full survey of 241 random site tows was conducted
over approximately 24,000 square nautical miles in 2007.
The new survey gear, sampling methodology, and geo-statistical
approach proved highly effective and lowered the uncertainty
of the abundance estimates for large male Bristol Bay red king
crab of about 37% from the standard NMFS survey over the
past ten years to about 13%. Results also showed significantly
higher estimated mean abundance and reduced variance from
the Bering Sea Fisheries Research Foundation survey for all sizes
and sexes as compared to the National Marine Fisheries Service
survey. Recognizing that one survey season, although promising,
does not set a new standard, future assessments continue. ■

Understanding Alaska’s Seas—North Pacific Research Board

GCRL-162280-Current.indd 46

3/7/11 5:05:44 PM

Volume 27 • Number 1 • 2011

Communicating

about

Research

in

A laska’s Seas

In the NPRB Science Plan, the National Research Council stated that
education and outreach are crucial elements of an effective science program, and recommended encouraging
outreach and education by principal investigators as part of their proposals or as independently funded activities
to let the general public know about NPRB-funded research and new scientific findings.

From the beginning, the Board has strived to make its information
available to many different audiences, including managers,
rural communities, people dependent upon the resources,
students, congressional representatives, and others interested
in the marine ecosystems off Alaska. Strategies for education
and outreach include different products and mechanisms
for reaching each of these groups, capitalizing on existing
partnerships and responding to new opportunities.

•

Some of the Board’s first decisions involved education and
outreach. Early in 2002, the Board approved an Alaska SeaLife
Center recommendation to use some of the $800,000 North
Pacific Marine Research Institute funds to:

The Board prioritized creating a website to provide information
to the general public and scientific community. It also placed
education and outreach requirements in annual requests for
proposals, requiring a minimum of $2,000 in each project go
to education and outreach. The communication and outreach
director works closely with scientists to reach public audiences
with research stories.

•

enhance opportunities for field scientists to document their
research on video

•
•

provide seed money for marine science education for
teachers and students in Alaska communities
establish post-secondary education internships, short
courses, and workshops in marine science and education,
veterinary medicine, and teaching programs
support development of a Bering Sea exhibit at the
Alaska SeaLife Center and an aquarium at its satellite
office in Anchorage
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Sharing Research with Public Audiences

Media

NPRB staff develop dynamic websites, publications, exhibits,
and other materials, including project synopses and research
summaries to bring the research to life for the diverse audiences
described in the Board’s Science Plan.

NPRB also provides information to the media, resulting in public
radio programs and news features. In 2008, NPRB contracted
with Encounters North, an award-winning radio program that
showcases Alaska’s natural and cultural heritage, created by Dr.
Richard Nelson, a widely respected anthropologist, writer, and
producer. Staff worked closely with independent radio journalist
Elizabeth Arnold on seven Encounters programs produced in
the field alongside NPRB-funded scientists working on fur seals,
sea ice, and the patch dynamics component of the BEST-BSIERP
project. Each of these radio programs are featured on the NPRB
website and are downloadable as podcasts. More programs are
currently in development.

Project synopses: To reach public and educational audiences,
as well as scientists and resource managers, NPRB produces
short, two-page summaries of each project (see pages 49-50).
These colorful project synopses give the reader the chance to
scan quickly and easily understand the project with headings
such as Why We Did It, How We Did It, What We Discovered,
and What’s Next, as well as a Big Picture overview and how the
researchers shared their results with the public. These popular
pages inspired at least five other organizations to create similar
research overviews, which are popular with many different
audiences, from scientists to students. All are available from the
website as PDFs.
Research summaries: To highlight projects within a research
theme, such as marine mammals or seabirds, NPRB also
produces magazine-style research summaries, offering a glimpse
of each project funded to date under that category. Photographs
from researchers and the NPRB annual photo contest illustrate
these lively summaries with a paragraph or two about each
study’s findings. Each research summary is on the NPRB website,
and printed copies are handed out at ocean festivals, conferences,
and in schools and informal museum settings.

48

continued, page 51

Elizabeth Arnold records the sounds of fur seals on St. Paul Island for
an Encounters North radio program about the Bering Sea project.
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Feature

Project Synopsis: Sperm Whales
North Paciﬁc
Research Board
Project Synopsis

309
412
527
626
FUNDING SUMMARY
Principal Investigators
Janice Straley,
Univ of Alaska Southeast
Aaron Thode,
Scripps Inst of Oceanography
Victoria O’Connell,
Coastal Marine Research
Greg Beam,
Sitka, Alaska
Linda Behnken,
AK Longline Fishermen’s Assoc
Kendall Folkert,
F/V Cobra, Sitka, Alaska
Sarah Mesnick,
SW Fisheries Science Ctr
Year funded
2003–2007
Budget
$407,505 (through 2007)

Sperm whale and longline
fisheries interactions in the
Gulf of Alaska

A sperm whale looks for sablefish near a longline
fishing vessel. NMFS permit 473-1700-01.
(Heather Riley)

The Big Picture
SEASWAP found that sperm
whales steal black cod off

SNEAK Y CETACEANS STEALING
BL ACK COD

longlines in Southeast Alaska

Longline fishing involves dropping a line of baited fishhooks
to the ocean floor to catch halibut (Hippoglossus stenolepis)
and/or black cod (Anoplopoma fimbria), also called sablefish.
Sets typically range from 3-5 kilometers at depths between
200 and 800 meters. Fishing at depth for black cod, which
has become a popular Japanese food item in the export market, occurs frequently off Sitka, Alaska, because its deep-water
continental shelf habitat lies within 20 miles of shore. Vessels
targeting black cod often make numerous short trips (2 to 3
days) in order to deliver an extremely fresh product.
Deep water access also means that humans have regularly encountered deep-diving sperm whales (Physeter macrocephalus), an endangered species that frequents this region
along the continental shelf edge. Since the 1990s, fishermen
have documented that sperm whales have learned to take
fish from their longlines during haulback, an action termed
‘depredation.’

WHY WE DID IT
In the 1990s, the Alaska Longline Fishermen’s Association
(ALFA) approached scientists with their concerns about
sperm whale depredation. Besides the inconvenience
and economic loss due to the lost catch, ALFA was concerned about the eventual possibility of whale entanglements with the gear. In 2002, NPRB began supporting
the Southeast Alaska Sperm Whale Avoidance Project
(SEASWAP).

most frequently during spring
and summer and seemed to
be attracted to changes in
the sounds of vessel engines
as they’re engaged to haul
in their lines, a sound that
can be heard up to two miles
away. We also identifed
sounds the whales make
when taking black cod off
the lines.
NPRB Research Interest
Longline fishing for halibut
and black cod (sablefish) is an
economically significant part
of life in southeastern Alaska
coastal communities. When
sperm whales began eating
fish off the longlines, causing
economic losses as well as

HOW WE DID IT

risks to the whales, fishermen

During the five-year study, SEASWAP expanded
considerably in scope and ambition. The project
began by conducting photo-identification and

and scientists teamed up
to find ways to deter sperm
whale predation.

(Continued)

RESEARCH THEME
Marine Mammals
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biopsy studies to estimate the number and sex of whales involved. In
2004, autonomous acoustic recorders placed around longline deployments tracked the animals underwater. By 2005, the project shifted to
detailed behavioral studies under somewhat controlled deployments. In
2006, underwater video cameras documented depredation underwater for
the first time, and identified sounds the whales used to home in on individual
fish. In 2007, both satellite and bioacoustic recording tags on the animals documented short and long-term movements of the animals around fishing areas.
In 2008, tags were redeployed in the middle of an instrumented field of acoustic
buoys, along with underwater acoustic cameras, to observe potential reactions of
animals to a low-level acoustic deterrence device deployed by fishermen.

WHAT WE DISCOVERED
SEASWAP’s photo catalog identified 90 individuals associated with fishing vessels, resulting in a population estimate of more than 125 whales participating in this behavior off Sitka. Fishermen also provided logbooks and camera photos documenting their encounters
for statistical analysis. SEASWAP found that depredation was much more
likely to occur at certain times of year (lowest in March, higher during
early spring and summer). SEASWAP also found that the animals tended
to dive at much shallower depths around fishing vessels than when they
were foraging naturally. As the vessels hauled in line, they put engines in
and out of gear, making a distinctive “cavitation” sound that could be detected at least two miles away. Researchers identified changes in sperm
whale vocal activity with the engine sound, identifying a potential “dinner bell” that attracted whales to fishing activity.
The videocamera work showed that whales can remove fish from a line
without leaving physical evidence. However, the same video data also demonstrated that whales were using distinctive echolocation sounds to home in
on the fish, even under good visual conditions. This discovery suggests that
depredation rates can be measured remotely using acoustics, and the National Marine Fisheries Service is now planning to deploy acoustic monitoring
devices during their annual sablefish surveys.

WHAT’S NEX T?
As of 2009, SEASWAP has made major strides in identifying what attracts
sperm whales to fishing vessels, and what sounds they make when taking individual fish off
the line. Current and future work involves studying how changes in fishing techniques, deployments of decoy fishing gear, and activation of acoustic deterrent devices might reduce
depredation.

OUTREACH HIGHLIGHTS
SEASWAP developed a website (www.seaswap.info) and created a documentary video
with NPRB, SEASWAP, which was featured at film festivals throughout the country. We gave
scientific presentations at five conferences in the US and internationally; took part in three
scientific workshops; made presentations in K-12 and undergraduate schools in Alaska
and were featured at the community festival, Sitka Whalefest each of four years as well
as participated in five community workshops. Two radio programs covered the SEASWAP project in Alaska. SEASWAP also appeared in web articles in MSNBC. We published three scientific articles and created a fact sheet that was featured on NPRB’s
website. The project was also featured in newspapers and newsletters throughout
Alaska. Underwater video footage from the project has been featured on the National Geographic Society, Discovery Channel, and Yahoo websites.
Visit project.nprb.org for more outreach details on these projects. ■

MISSION OF THE NPRB
Building a clear understanding
of the North Pacific, Bering Sea,
and Arctic Ocean ecosystems
that enables effective
management and sustainable
use of marine resources

Left: Tagged sperm whale. (©SEASWAP)

Caught in the act! This image, taken from digital
video filmed at a depth of 328 feet off the coast
of Sitka, shows a sperm whale “strumming” a
longline for sablefish. To capture this depredation
as it happened, researchers and fishermen
attached a camouflaged high-definition
video camera and a single hydrophone to a
longline , using a camera provided by a National
Geographic grant. (image courtesy National
Geographic)

North Paciﬁc
Research Board
1007 West 3rd Avenue, Suite 100
Anchorage, AK 99501-1936
907 644 6700 | www.nprb.org

MORE | http://project.nprb.org
Download reports associated with this project and learn more
about ecosystem research funded by NPRB.
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Inspiring Youth to Pursue Science
Since 2007, NPRB has sponsored special marine science
awards at the Alaska State Science and Engineering Fair for
elementary, middle, and high school science fair projects.
Awards included a cash prize and a behind-the-scenes-tour of
the Alaska SeaLife Center.
Virtual Communication
Dynamic websites for NPRB (www.nprb.org) and the two
integrated ecosystem research programs (bsierp.nprb.org;
gulfofalaska.nprb.org) share a wealth of information with both the
scientific community and the public, and are constantly updated
with stories from scientists and staff in the field, as well as media
updates, program highlights, and project updates. Staff also
maintain the website for the Alaska Marine Science Symposium
(www.alaskamarinescience.org), an annual gathering of ocean
scientists from around the world to share their latest research
findings about Alaska’s marine ecosystems. NPRB takes the lead
in organizing the annual Alaska Marine Science Symposium,
co-hosted by about 20 agencies and organizations who
contribute funds that support this free, three-day symposium,
which is open to the public. More than 1,100 scientists and
educators participated in the 2011 symposium.

technology from sea. Staff and scientists also take part in
community events and festivals and give talks at schools.
Graduate Student Awards and Research Support
The Board actively supports the training and education of
young marine scientists by funding major marine research at
academic institutions across the nation. But more recently, the
Board rolled out two other programs, special graduate student
awards and presentation awards at the annual Alaska Marine
Science Symposium.
The Board first discussed the graduate student award program
in March 2006, when considering how to develop its integrated
ecosystem research programs for the Bering Sea and Gulf of Alaska.
The draft implementation plans included a provision for special
fellowships to graduate students that would provide individual
awards of $25,000 per year to be used for tuition or any researchrelated expenses. Master’s students could have them for three
continued, page 53

Communicating Ocean Science Workshop
In January 2007, NPRB staff organized the first of what would
become an annual one-day Communicating Ocean Science
Workshop at the Alaska Marine Science Symposium to bring
together scientists, media, educators, and community members
to showcase stellar regional and national communication,
education, and outreach programs. The workshop, designed
to inspire ocean scientists to share their research with diverse
audiences, has been well-received by scientists and graduate
students. The 2009 and 2010 workshops involved the Alaska
Ocean Observing System and Alaska’s new regional Center
for Ocean Sciences Education Excellence (COSEE), a five-year
program funded by that National Science Foundation’s Ocean
Sciences Division. NPRB’s executive director serves on the
COSEE Alaska Advisory Council formed in 2008, and the
Communication and Outreach Director serves as director of
COSEE Alaska, which networks ocean scientists, educators, and
the public in a partnership of research organizations, informal
learning centers and formal educational institutions, and furthers
NPRB’s education and outreach efforts.

West High School student Kelsey Meacham (with Dr. Francis
Wiese) received the NPRB award for her project “Cook Inlet: Sea
Ice Variability.”

Inspiring Science Teachers
Engaging teachers in field science helps them bring science
into the classroom, and the Board’s outreach program supports
teachers at sea through the Arctic Research Consortium of
the United State’s PolarTREC program, funded by the National
Science Foundation, and through NOAA’s Teachers at Sea
Program. NPRB also encourages teachers in local communities
to take part in field science when research vessels stop by
their communities and link scientists via video conferencing

Girdwood elementary school student Sebastian Middlestadt (with
Dr. Carrie Eischens) received an NPRB award for his marine science
project, “Tidal Power vs. Indian Creek.”
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Feature Project

Photo Contest: Images

of

A laska’s Seas

In 2007, NPRB launched an annual photo contest that emphasizes its research themes
and helps promote public understanding of the Board’s mission, while bolstering
image resources. The Board and Advisory Panel select the winners at the April Board
meeting. Prizes range from $1,200 for first, $600 for second, and $300 for third in the
adult category; and $600 for first, $400 for second, and $200 for third in the youth
category for those ages 17 and under. The winning photographs are incorporated
into a calendar shared with external reviewers of research proposals, the Board and
Committees, and participants at the Alaska Marine Science Symposium.
The Board judged the second annual competition in April 2008, choosing winners
from finalists narrowed down from a field of 200 photos, including 14 in the youth
category. Professional art directors, designers, and publishers act as judges to narrow
the field to adult and youth finalists. The Board, with help from its Advisory Panel,
choose the top three in each category.

Calendar cover for 2009 (above) and 2011
cover (below).

NPRB features the winning images in a calendar, and hosts exhibits of photo contest
images at local galleries during the Alaska Marine Science Symposium, with opening
receptions as part of Anchorage’s First Friday events. An exhibit at a local restaurant
reached more than 32,000 tourists and locals in the summer. ■
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years and doctoral students for four. The Board was enthusiastic
about such a program, but was concerned with the price tag,
especially given the high demand to fund other research.
The fellowship program came under review in subsequent
meetings in September 2006, and April and September
2007. Eventually, the fellowship program was separated
from development of the integrated programs, and finally
in September 2007, the Board adopted an Advisory Panel
recommendation to fund up to five awards of $20,000, each
to be awarded to qualified master’s and doctoral students.
They were renamed Graduate Student Research Awards and
are available on a competitive basis to students enrolled at
accredited colleges and universities. Students are limited to
one award per degree.
To date, NPRB has given 17 awards, eight to Ph.D. students and
nine to master’s students. Recommendations are developed

by an ad hoc committee of Science Panel members, working
with staff. These are reviewed by the Advisory Panel, and
then the Board, which approves awards for those individuals
selected. Throughout the coming years, this award program
will facilitate the graduate education and training of many
young scientists to contribute to our knowledge of the marine
ecosystems off Alaska.
Student Presentations
The Board also rewards high-quality student presentations.
The idea of judging student presentations at the annual Alaska
Marine Science Symposia was approved at the September
2007 meeting. The Board makes available four awards of $250
each for best student oral presentations at the annual January
Alaska Marine Science Symposium. Staff and other scientists
helped judge the competition. ■
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is a Program Manager for North
Pacific Research Board in Anchorage, Alaska with a background in marine mammal biology. She manages the Board’s
ongoing research projects and the Graduate Student Research
Award program. She has also assisted in the development
and implementation of two Integrated Ecosystem Research
Programs. Prior to her work with NPRB, she was a wildlife
biologist with the Steller sea lion team at the Alaska Department of Fish and Game.
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was the founding Executive Director of the North Pacific Research Board in 2001. He was
instrumental in setting policy and establishing a robust science
program in the North Pacific, and retired in early 2011.
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is a Program Manager for the North
Pacific Research Board in Anchorage, Alaska, where he
contributes to many of the Board’s activities and manages
the NSF-NPRB “Bering Sea Project” in partnership with NSF
colleagues and a leadership group of the program’s Principal
Investigators. His former work as a research scientist took
him to interesting places around Alaska and elsewhere; these
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