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Protecting Marine Mammals and Managing Ecosystems 

ONe OF The MOST CriTiCAl iSSueS FACed By FiShery MANAGerS reSPONSiBle FOr MANAGiNG The vAST ANd PrO-
duCTive 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 of 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. 

HUMANS :: Protecting Marine Mammals and Managing Ecosystems 

Costs of Closing Fisheries in Steller Sea lion habitat 
Project 529 

SCieNTiSTS exPlOred wAyS TO exPliCiTly liNk The 
spatial variability of fisheries biomass and profitability over 
time to environmental variables to estimate the opportunity 
costs to the fishing industry of closures at scales relevant to 
management in Project 529. 

By looking at environmental conditions, including bathyme-
try and oceanographic observations at two different spatial 
and temporal scales, and at fish biomass data, research-
ers sought to predict how catches might change if specific 
areas were closed to fishing. They related these data to 
economics of the fishing fleet to determine the impacts of 

the closures. The results suggested that the 2001 Steller 
sea lion closures cost the groundfish trawl fisheries five to 
40% of potential net earnings, with most of the impact felt 
by the pollock and Pacific cod catcher boats. 

improved methods for estimating opportunity costs of fish-
eries closures could be helpful if managers propose future 
closures to protect marine mammals. if further research 
demonstrates the robustness and stability of the estimated 
relationships over time, these methods may prove useful in 
projecting spatial fishery effects of climate variability and 
change. 
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Gulf of alaska: Graves rock. sea Lions and Fairweather range: summer 1999. steller sea lions on a research capture. 
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F E a t u r E P r O J E C t 
HUMANS :: Protecting Marine Mammals and Managing Ecosystems 

Northern Fur Seal Management 
Project 639 

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 popula-
tions 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. Project 639 assessed the legal, policy, and scientific fac-
tors 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 com-
plex 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 

the middle of the last century.

northern fur seals at st.George Island. 

Al
is

on
 B

an
ks

 
M

ik
e 

Si
gl

er



                   

 

     

              
       

 

      

143SCIENCE PROGRAM : : PART I I : : HUMANS 

HUMANS :: Protecting Marine Mammals and Managing Ecosystems 

ecosystem Management in Alaska waters 
Project 530 

A BrOAd STudy NOw uNderwAy exAMiNeS The eNTire ArrAy OF MANAGeMeNT eNTiTieS reSPONSiBle FOr 
ecosystem-based management in the waters off Alaska. Project 530 is evaluating the past and present use of ecosystem-
based management by major federal and state management institutions. researchers are developing profiles that will let them 
explore how various alternative arrangements, such as cooperative or collaborative management, or lead entity management, 
can result in better-informed management. The study relies on six factors to examine agencies: jurisdiction, structure, function, 
decision processes, trends in issues and decisions over time, as well as interagency linkages with respect to ecosystem-scale 
decision-making. This evaluation should provide a composite understanding of the current status and trends of institutional 
arrangements in Alaska in terms of implementing ecosystem-based management. 

Crab Fisheries and Social Issues 

wheNever MANAGerS PrOPOSe TO iMPOSe New reSTriCTiONS ON MANAGiNG A FiShery, They Need TO CONSider 
The eCONOMiC ANd 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. 

HUMANS :: Crab Fisheries and Social Issues 

Market Models for Crab 
Project 423 

PrOjeCT 423 develOPed AN iNTerNATiONAl MArkeT 
model for king and Tanner crab to allow us to compare the 
fishery before and after the implementation of rights-based 
management in 2005. This equilibrium supply and demand 
model established a baseline for future evaluations of the 
economic impacts of fishery rationalization to fishery par-
ticipants. it was the first study of its kind to simultaneously 
model the international allocation and demand for king 
and Tanner crab in a partial equilibrium framework, and 
learn how crab prices and revenues are affected by various 
market determinants. 

The model demonstrated that the Alaska crab industry faces 
major competition from Canadian, russian and Greenland 
snow crab, and russian king crab fisheries. Alaska crab rev-
enues have been severely impacted by dramatic increases 
in snow crab from Canada and the recent emergence of 
Greenland and russia as major crab producers has further 
dragged down Alaska crab prices and revenues. 

Pribilof blue king crab, caught by F/V Aleutian Beauty for alaska King crab research 
and rehabilitation Program, st. Paul Island. 

unless there is a significant boost from crab rationalization 
or declines in foreign harvests, the model does not foresee 
substantial economic improvement in Alaska crab prices in 
the near future. This project is important to managers and 
participants in the crab rationalization process at the North 
Pacific Fishery Management Council level because it identi-
fies market factors which affect price determination. 
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HUMANS :: Crab Fisheries and Social Issues 

impacts on Bering Sea Crab Fishermen 
Project 725 

reSeArCherS PArTiCiPATiNG iN AN ONGOiNG STudy OF The BeriNG SeA CrAB FiShery, PrOjeCT 725, Are 
conducting interviews with crewmembers to determine how rationalization of the crab fisheries and reduction in the number of 
participating vessels from 300 to 100 has impacted their workplace dynamics and pay. 
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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. 

HUMANS :: Stakeholder Perceptions 

Traditional knowledge about Sustainable Fish Populations 
Project 823 

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. Project 823 is examining knowledge 
held by Ahtna Native and commercial fishermen to deter-
mine 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 scien-
tists and managers, which could lead to finding common 
ground, improving communications, and making long-
term improvements in the fishery. 
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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 rights-based management off Alaska? 

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 opera-
tions. 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. 

HUMANS :: Making Fishing Safer 

Assessing Safety in halibut, Sablefish, and Pollock Fisheries 
Project 533 

The BOArd FuNded PrOjeCT 533 TO SySTeMATiCAlly 
assess whether safety improved after quota-based man-
agement systems were established in the Alaska halibut 
and sablefish, and pollock fisheries. researchers measured 
safety improvements by identifying declines in fatalities 
and search-and-rescue missions. Their results demon-
strated 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 
rights-based management as the preferred approach to 
ameliorate safety problems inherent in the “race for fish.” 
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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, huNT-
iNG, 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, projects 643 and 645, directly related to subsistence use of resources, though others have 
examined contaminants in subsistence foods (projects 534, 644, and 822) or used subsistence hunters to provide samples 
(Project 312) and are discussed elsewhere in this report. 

HUMANS :: Subsistence Use of Marine Resources 

Changes in Bering Strait harvests 
Project 643 

iN PrOjeCT 643, 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. 

HUMANS :: Subsistence Use of Marine Resources 

halibut and rockfish harvests 
Project 645 

iN 2003, The NOrTh PACiFiC FiShery MANAGeMeNT 
Council allowed rural community residents to use longlines 
for subsistence halibut much more extensively than previ-
ously allowed by the State of Alaska. Questions immediately 
arose about the impacts of these new activities on bycatch 
and discard of rockfish and their populations. were fisher-
men catching and discarding more rockfish while targeting 
halibut? how were rockfish populations faring? what types 
of gear were being used and how had the fisheries changed? 

To determine how halibut subsistence fishing may be 
impacting local rockfish stocks, Project 645 collected local investigators also learned the local Native names for rock-
information about rockfish harvests in four communities on fish species, how they prepared and stored it for winter, and 
the Gulf coast: Sitka in Southeast Alaska, and Nanwalek, how they shared the catch among families. Fishermen also 
Port Graham, and Tatitlek in Southcentral. They learned that talked about spreading their fishing over broader areas to 
fishermen tended to catch certain rockfish species such as reduce the chances of overfishing particular concentrations 
quillback, yelloweye, and black rockfish, but to retain just of rockfish, and voiced their concerns over heavy competi-
the larger ones because of the relatively low meat recovery tion from non-local recreational and commercial fishermen. 
rate (about 30% of the smaller individuals). longlines were The study concluded by recommending that further effort 
used more off Sitka than up in Southcentral, where rod and be put into developing practical rockfish avoidance strate-
reel was the gear of choice. gies in the subsistence halibut fisheries. 
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Social and Economic Baselines

SOCiAl ANd eCONOMiC BASeliNeS Are NeCeSSAry FOr reGulATOry, eNvirONMeNTAl, ANd SOCiAl iMPACTS STud-
ieS OF PrOPOSed ChANGeS iN FiSherieS reGulATiONS. 

Social and economic baselines 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. 

HUMANS :: Social and Economic Baselines 

Socio-economic Baseline for the Pribilof islands 
Project 528 

iN The PriBilOF iSlANdS, The BOArd FuNded A STudy 
to produce baseline information against which future 
change could be measured. Project 528 responded to infor-
mation gaps identified by the Pribilof islands Collaborative 
(PiC), a working group that had been working to address a 
series of Bering Sea fishery and marine resource manage-
ment issues in a proactive and collaborative setting. 

The PiC identified knowledge gaps, such as the value of 
halibut and other Bering Sea fisheries to the region and 
the Pribilofs, impacts of changes in fisheries on the commu-
nities, history of local marine stewardship, and economic 
importance of substance harvest of halibut, fur seals, and 

infrastructure projects have helped create jobs and income, 
but employment by the City of St. George has dropped 
sharply and it is unlikely that capital projects will continue 
indefinitely. Fish processing and ecotourism offer some 
promise of sustainable economic activity, but other sources 
of employment and income are likely to be needed as well. 
One conclusion from both the data and anecdotal evidence 
was the importance of economic diversification to the long-
term health of both communities. Finally, the research 
showed that while similarities exist between the two com-
munities, they are certainly not identical and changes or 
perceived changes may impact them differently. 

other resources. researchers gathered key information 
from local and governmental organizations and combined 
it with data from on-island surveys to create a comprehen-
sive socioeconomic baseline for the Pribilofs. 

The study showed that while both St. George and St. Paul 
are fishing communities, fisheries have played a lesser role 
in recent years. Fishery-related revenues and employment 
are declining but halibut fisheries remain very important. 
Subsistence harvests are an important source of community 
sustenance and culture, and contribute to the communities’ 
sense of health and well-being. The economy of St. Paul 
has suffered substantially in the last few years but appears 
to be stabilizing, while the future of St. George appears 
to be more uncertain. A variety of capital investments and 

community meeting at st. Paul. 
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HUMANS :: Social and Economic Baselines 

Community dependence on Fisheries 
Projects 318, 640 

PrOjeCTS 318 ANd 640 BOTh FOCuSed ON SOCiAl 
and economic information that demonstrates the engage-
ment and dependence on fisheries resources of unalaska, 
Akutan, king Cove, kodiak, Adak, Sand Point, and St. Paul 
and St. George on the Pribilof islands. The studies described 
the harvesting and processing sectors in each community 
as well as support services. data included numbers and size 
of fishing vessels, numbers of permit holders by fishery, 
catch and earnings data, crewmember information, quanti-
tative assessment of processing activities, and estimates of 
the importance of fishery-related revenue to the municipal 
revenue for each community. For example, fishery-related 
revenues accounted for 41-47% of total revenues for 
unalaska, and 52% for kodiak, suggesting that managers 
must heavily weigh impacts of changes in fishing regula-
tions on these communities. 

community fishing at st. Paul. Island 

st. Paul in the Pribilof Islands in the Bering sea. 
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Human Health and Marine resources 

SiGNiFiCANT CONCerNS exiST ABOuT The relATiONShiP BeTweeN huMAN heAlTh ANd SuBSiSTeNCe ANd COM-
MerCiAl uSe OF MAriNe reSOurCeS. 

To date, the Board has funded one study focused directly on human health. 

HUMANS :: Human Health and Marine Resources 

health risks of eating walrus 
Project 641 

The rOle OF wAlruS iN The diSTriBuTiON OF huMAN 
trichinellosis disease among indigenous people on the 
Chukchi Peninsula in russia was the focus of Project 641. 
This research relates to our own Native communities in 
Alaska where walrus meat may be an important part of the 
subsistence diet. Subsistence hunting of marine mammals 
is a primary source of food and carries a health risk associ-
ated with consumption of trichinella-infected walrus meat 
in raw or fermented form. 

researchers tested individuals in two russian communities, 
lorino and lavrentiya, for infections, which were found to 
be highest in marine mammal hunters and school children, 
although there were no clinical signs of disease noted. Four 
mammal species—walrus, red fox, farmed polar fox, and 
sled dogs—carried the parasite. in lorino, 6% of the 361 
individuals tested were infected. in lavrentiya, only about 
1.3% of the 76 people tested positive for it. The major 
source of infection in humans was walrus meat, although 
polar fox meat also played a role. 
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Hunting walrus. Walrus on ice pack. 




