
Chapter III – Species of Special Concern 

Steller Sea Lion

(Dtldsnoh`rita`str)


Steller sea lions are found along the rim of 
the North Pacific Ocean from the Channel Islands 
in southern California to Hokkaido, Japan, and 
north into the Bering Sea and Sea of Okhotsk. 
Their center of abundance has been in the Aleu-
tian Islands and Gulf of Alaska where historically 
nearly three-fourths of all Steller sea lions inhabit-
ing U.S. territory were found.  Steller sea lions haul 
out on land to mate, bear their young, nurse, avoid 
predators, and rest (Fig. 25).  The location of rook-
eries is probably based on proximity to food sources, 
protection from terrestrial and marine predators, 
topography, surf  conditions, and other factors. 
Steller sea lions are generally considered 
nonmigratory although some individuals, particu-
larly juveniles and adult males, may disperse widely 
outside the summer breeding season. Most adult 

Figure 25. Steller sea lion rookery.  (Photo courtesy of  the National Marine Fisheries Service.)
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sea lions return to their birth site for reproduction. 
The various rookeries are therefore considered a 
“metapopulation” (i.e., a population consisting of 
smaller populations) with limited exchange be-
tween sites. 

Trends in Abundance 
In the 1950s worldwide abundance of Steller 

sea lions was estimated at 240,000 to 300,000 ani-
mals.  Since then, abundance has declined severely 
throughout the central and western part of the spe-
cies’ range (Table 5).  The western population has 
declined by about 85 percent since the mid- to late 
1970s, and at some sites sea lions have nearly dis-
appeared. The decline was first noted in the east-
ern Aleutian Islands, but then spread westward and 
eastward to include all areas west of 144ºW longi-
tude (i.e., Cape Suckling, approximately 100 km 
east of Prince William Sound, Alaska). The rate 

of decline appears to have been most severe in the 
late 1980s when the number of sea lions in the 
central and western Gulf of Alaska and eastern 
and central Aleutian Islands dropped precipitously. 
Counts have generally continued to decline since 
then. 

Over the last decade, counts in the central 
and eastern Gulf of Alaska declined at an average 
of  about 8 to 10 percent annually.  In the far-west-
ern region of the Aleutian Islands, only 871 adults 
and juveniles were counted in 2002, compared with 
2,869 in 1992, indicating a decrease of 70 percent 
in a single decade. The large decrease in the count 
for the western Aleutian region and the continuing 
decline of the total western population (overall, 
about 4 percent annually) heighten concern for the 
status of this population and underscore its vul-
nerability.  For the U.S. western population, counts 
of animals older than pups were generally higher 
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in 2002 than in 2000 (5.5 percent at trend sites), 
but pup counts continued to decline. Additional 
counts are needed to determine if  the decline is 
continuing. 

Counts of Steller sea lions in Russia reveal a 
similar decline over the past three decades.  Counts 
in Russian territory have been infrequent and lim-
ited, but recent data suggest that abundance at 
rookeries in the Sea of Okhotsk and some regions 
of the Kuril Islands may be stable or increasing 
slightly, but counts at rookeries on the Kamchatka 
Peninsula are still depressed and some rookeries 
have been abandoned altogether. 

In contrast to the observed trends of  the west-
ern population, combined counts from the eastern 
population (along the western coast of North 
America east and south of Prince William Sound) 
have increased at about 1–3 percent annually over 

the last three decades.  The observed population 
growth in this region reflects recovery from peri-
ods of intentional sea lion killing in the early to 
mid-1900s. 

Status under the 
Endangered Species Act

The National Marine Fisheries Service has 
lead responsibility for management of Steller sea 
lions.  Its research and management partners in-
clude the Alaska Department of Fish and Game, 
North Pacific Fishery Management Council, Uni-
versity of Alaska, Alaska SeaLife Center, North 
Pacific Universities Marine Mammal Research Con-
sortium, Alaska Sea Otter and Steller Sea Lion 
Commission, the tribal governments of the Pribilof 
Islands, and a number of other nongovernmental 
entities including environmental organizations. 

Figure 26. Steller sea lion critical habitat. 
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In 1990 the Service designated the Steller sea 
lion as threatened under the Endangered Species 
Act. At the recommendation of the Marine Mam-
mal Commission and others, the Service established 
the Steller Sea Lion Recovery Team in 1990 and 
adopted the Steller Sea Lion Recovery Plan in 1992 
to help guide recovery efforts.  The designation in 
1990 treated the species as a single population. In 
1993 critical habitat was designated as (1) all wa-
ters within 20 nmi (37 km) of rookeries and major 
haul-out sites west of 144ºW longitude; (2) three 
special foraging areas in Shelikof Strait, the south-
eastern Bering Sea, and Seguam Pass in the central 
Aleutian Island chain; and (3) waters and lands 
within 0.9 km (3,000 feet) of rookeries and major 
haul-out sites east of  144ºW longitude (Fig. 26). 

Subsequent research indicated that the spe-
cies consists of at least two populations distinguish-
able on the basis of  geography, demography, and 
genetic composition.  On 5 May 1997 the Service 
therefore published final rules designating the popu-
lation west of  144ºW longitude (Fig. 26) as endan-
gered while maintaining the threatened status for 
the population east of that line. The Steller Sea 
Lion Recovery Team and the Marine Mammal Com-
mission supported those revisions. The Service 
concluded that it was not necessary to modify des-
ignated critical habitat for Steller sea lions, but 
noted that it was reassessing the effectiveness of 
existing protective measures with a view toward 
improving them. 

Causes of the Decline 
The causes of the decline of the western 

population of Steller sea lions have been a matter 
of extensive debate and controversy. Available 
baseline information on the population prior to the 
mid-1970s is sparse. As noted in a recent National 
Research Council report (see below), “...the cause, 
or causes, of the early phase of the sea lion de-
cline will likely remain a source of speculation and 
debate.”  Existing information does not indicate 
that disease, pollution, and entanglement in ma-
rine debris have been significant contributors to 
the decline.  Some recent evidence suggests that 
sea lions in Alaska have relatively large contami-
nant levels, but the evidence is not consistent with 
the geographic pattern of the decline. Known con-
tributing factors include commercial harvests of 
sea lions from the late 1950s to the early 1970s, 
subsistence harvests by Alaska Natives, other le-

gal and illegal killing (which has not been and prob-
ably cannot be quantified), killer whale predation, 
and incidental catch in the trawl fisheries in the 
Bering Sea and the Gulf of Alaska and other fish-
eries.  Suspected contributors to the decline include 
natural environmental changes and competition 
with commercial fisheries. 

Existing data and analyses indicate that the 
decline of the western population has resulted from 
poor growth and survival of  juveniles and low re-
productive success.  The evidence for poor juve-
nile growth and survival is based on field observa-
tions and population modeling.  The evidence for 
low reproductive success is based on observations 
of low pregnancy and birth rates, slow growth (lead-
ing to older age at maturity), and changes observed 
in the age structure of  the population.  These data 
are all consistent with the hypothesis that nutri-
tional stress has been an important part of the cause 
of the decline. 

In the late 1990s debate regarding the causes 
of the nutritional stress focused on the relative im-
portance of fisheries versus natural environmental 
changes as they may affect the quality and quan-
tity of  prey available to sea lions.  Scientists recog-
nized the potential for competition between fish-
eries and Steller sea lions in the late 1970s and 
early 1980s when fishery management plans were 
being developed. In the last three years Congress 
has appropriated more than $100 million to inves-
tigate the decline of  Steller sea lions.  Results of 
that largely increased research effort have yet to 
bear light on the debate. An alternative hypoth-
esis has been that the sea lion decline was due to a 
shift in environmental conditions that led to a 
change in available prey to species that are of less 
nutritional value to sea lions.  Distinguishing be-
tween these two possibilities has been difficult 
because both may have similar effects on sea lions 
and because the existing fishery management strat-
egy allows fishing throughout the regions of  con-
cern and does not provide suitable control regions 
for comparing environmental versus fishery-related 
effects. 

Recently killer whale predation also has been 
suggested as an explanation for the decline of  sea 
lions, or at least their failure to recover.  One “cas-
cade” hypothesis posits that the killing of large num-
bers of large cetaceans in Alaskan waters from the 
1950s to the 1970s reduced prey for transient 
(mammal-eating) killer whales. The killer whales 
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then shifted their foraging patterns by increasing 
predation on Steller sea lions and other smaller 
marine mammals.  As sea lion numbers declined, 
the killer whales increased predation on sea otters, 
thereby causing their abundance to decline. An-
other hypothesis is that killer whales are impeding 
recovery of Steller sea lions irrespective of any 
cascade effects initiated by whaling. Although this 
is a plausible hypothesis and there is no doubt that 
some killer whales prey on sea lions, there is little 
direct evidence that the rate or amount of preda-
tion has been a significant factor in the sea lion 
decline in the Bering Sea/Aleutian Islands region 
or the Gulf  of  Alaska.  Recent surveys indicate 
that there are few transient killer whales in the 
waters around the Aleutian Islands, particularly 
when compared with the number of transient killer 
whales in Southeast Alaska where sea lion num-
bers are growing.  As noted in the earlier section 
on killer whales, research on killer whales is being 
expanded and will require continued support to 
determine the role and status of  killer whales in 
North Pacific marine ecosystems. 

Multiple factors have contributed to the sea 
lion decline, with the importance of different fac-
tors changing over time (e.g., commercial harvest-
ing, incidental mortality in fishing gear). Much of 
the debate regarding “the cause” has pitted one 
factor against another, but the causes are most 
likely not mutually exclusive.  For example, if 
Steller sea lions are nutritionally stressed, they may 
spend more time foraging at sea, thereby increas-
ing their vulnerability to predators such as killer 
whales.  If  natural oceanographic changes have 
reduced the quantity and quality of prey available 
to sea lions, then they may be more vulnerable to 
competition with fisheries.  Thus, focusing on a 
single cause belies the complex interactions lead-
ing to the decline of the western population of 
Steller sea lions.  In 2002 two review panels were 
convened to consider potential causes of the sea 
lion decline. Their reports are summarized at the 
end of this section. 

Steller Sea Lion Subsistence Harvests 
and Co-Management

For centuries Alaska Natives have hunted 
Steller sea lions for subsistence. Little is known 
about historic harvest levels.  From 1992 to 2001 
the National Marine Fisheries Service contracted 
with the Alaska Department of Fish and Game to 

conduct a statewide assessment of annual subsis-
tence harvests of  Steller sea lions and harbor seals. 
The assessment was based on household surveys 
in 60 coastal villages where sea lions or harbor seals 
were taken for subsistence purposes.  In 2002 fund-
ing was provided to the Alaska Native Harbor Seal 
Commission to conduct this assessment. The har-
bor seal commission will continue to use house-
hold surveys as its basic harvest monitoring tool 
but is initiating some changes to increase confi-
dence in the accuracy of  the surveys. 

Virtually all sea lions taken in the subsistence 
harvest are from the western population.  The ma-
jority are taken around the Pribilof Islands in the 
Bering Sea. Harvesting also occurs near Akutan 
and Kodiak Islands and in Prince William Sound. 
The estimated number of  Steller sea lions harvested 
in Alaska in recent years declined from 549 in 1992 
to 178 in 1998, 164 in 2000, and 198 in 2001 
(Table 6). A survey was not conducted in 1999 
and the survey estimate for 2002 is not yet avail-
able. 

In July 2000 and June 2001 the National Ma-
rine Fisheries Service signed co-management agree-
ments with the tribal governments of St. Paul and 
St. George Islands (the only inhabited islands in 
the Prbilofs). The agreements cover both Steller 
sea lions and northern fur seals and establish two 
six-member co-management councils (one for each 
island) composed of three representatives from the 
Service and three from the tribal authority.  The 
councils develop annual management plans for the 
subsistence harvests, identify monitoring and re-
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search needs, and provide for local decisionmaking 
on the harvests, including which rookery or rook-
eries to harvest, the numbers to be taken, and the 
timing of  the harvests.  Under the agreements, tribal 
ecosystem officers oversee the harvests to ensure 
that they are humane and nonwasteful. Measures 
are being taken to reduce the number of animals 
struck and lost, fully utilize harvested animals, 
accurately monitor hunting effort, and obtain bio-
logical samples in support of  research efforts.  Fi-
nally, the agreements provide for gradual transfer 
of  some National Marine Fisheries Service activi-
ties related to monitoring and management of fur 
seal and sea lion rookeries and haul-out areas; re-
moval of marine debris from the rookery/haul-out 
areas and, when possible, disentangling animals 
caught in debris; management of tourist and other 
public interactions; and providing mentors and em-
ployment opportunities for local youth and adults 
regarding natural resource research and manage-
ment. 

From 2000 to 2002 representatives of the 
National Marine Fisheries Service met intermit-
tently with the Alaska Sea Otter and Steller Sea 
Lion Commission, the Aleutians East Borough, and 
the Alaska Department of Fish and Game, Subsis-
tence Division, to consider real-time harvest moni-
toring at sites where most harvesting occurs.  Such 
an approach integrates annual community-based 
monitoring of  these primary sites with informa-
tion from biennial statewide surveys.  The goal is 
increase the accuracy of  estimated harvest levels, 
particularly for the Steller sea lion. The Alaska 
Sea Otter and Steller Sea Lion Commission and 
the Aleutians East Borough would participate by 
coordinating the community-based harvest moni-
toring in much the same manner as the tribal gov-
ernments in the Pribilof Islands are monitoring har-
vests at those islands. 

The Alaska Sea Otter and Steller Sea Lion 
Commission is also preparing a draft co-manage-
ment agreement to present to the National Marine 
Fisheries Service during the first half  of  2003. The 
draft agreement will call for an expansion of the 
role of the Commission and recognition of the 
tribal government as an equal partner with respect 
to subsistence harvesting as well as other manage-
ment issues for Steller sea lions. 

Fisheries Management and the
Debate Regarding Fishery Effects 

The Alaska groundfish fisheries are managed 
under fishery management plans required by the 
Magnuson-Stevens Fishery Conservation and Man-
agement Act. The plans are developed by the 
North Pacific Fishery Management Council and the 
National Marine Fisheries Service.  Because they 
establish the conditions under which the fisheries 
are conducted, the plans ultimately determine the 
nature and extent of fishery effects that may occur 
on the associated marine ecosystems, including 
listed species and critical habitat. The Service and 
the Council are required to assess the potential en-
vironmental effects of the fisheries in accordance 
with the National Environmental Policy Act and 
the Endangered Species Act. 

Fisheries managers have been aware of the 
potential for competition between Steller sea lions 
and the Alaska groundfish fisheries since the de-
velopment of the fishery management plans in the 
late 1970s and early 1980s.  Between 1990 (when 
the species was first listed under the Endangered 
Species Act) and 1998 the Service took a number 
of actions and established a number of regulations 
to reduce possible effects of commercial fisheries 
on Steller sea lions.  Those measures are too de-
tailed to list here, but they generally have aimed to 
provide protection from competition in areas 
around rookeries and haul-out sites and to spatially 
and temporally disperse the fisheries to avoid the 
potential for localized depletion of  prey. 

At the same time, questions were raised re-
garding the suitability and sufficiency of those ac-
tions to protect these ecosystems in general and 
Steller sea lions in particular.  From 1998 to the 
end of 2002 debate over the adequacy of fishery 
measures intensified further and involved a range 
of  actions by the Service and the Council, section 
7 consultations under the Endangered Species Act, 
supplemental environmental impact statements 
under the National Environmental Policy Act, law-
suits, and external reviews by outside scientists. 
The chronology of  these events from 1998 to the 
end of  2001 is described in the Commission’s 2001 
annual report. 

On 8 January 2002 the National Marine Fish-
eries Service published in the Federal Register an 
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emergency interim rule implementing measures per-
taining to the effects of Alaska groundfish fisher-
ies on the western population of  Steller sea lions. 
The measures had been developed by a committee 
convened by the North Pacific Fishery Manage-
ment Council to address concerns about fishery ef-
fects as described in two documents—a Novem-
ber 2000 programmatic biological opinion on the 
fishery management plans and a second opinion in 
October 2001 that was based on telemetry infor-
mation describing sea lion distribution at sea and 
foraging patterns.  The emergency interim rule was 
to be in effect through 8 July 2002 but on 16 May 
2002 was extended to 31 December 2002. 

On 22 February 2002 Greenpeace, the Ameri-
can Oceans Campaign, and the Sierra Club sub-
mitted a supplemental complaint against the Ser-
vice alleging inadequate management of the Alaska 
groundfish fisheries and their effects on Steller sea 
lions.  On 24 April 2002 the plaintiffs filed their 
motion challenging the November 2000 and Oc-
tober 2001 biological opinions, including the rea-
sonable and prudent alternative developed by the 
Council’s committee, passed with some modifica-
tion by the Council, and accepted and implemented 
by the Service.  A reasonable and prudent alterna-
tive is a recommended action developed during 
section 7 consultations to avoid a conclusion that 
the action would likely jeopardize the species or 
adversely modify its critical habitat. The plaintiffs 
asserted that the measures incorporated into the 
reasonable and prudent alternative of  the Octo-
ber 2001 biological opinion were less-protective 
than those in the November 2000 opinion and that 
the Service had failed to explain how the less pro-
tective measures would avoid jeopardizing the 
western population or adversely modifying its criti-
cal habitat. The plaintiffs also challenged the 
Service’s contention that the large-scale reductions 
in prey availability occurring as a direct result of 
the fishery’s harvest strategy would not likely jeop-
ardize the species or adversely modify its habitat. 

On 4 September 2002 the National Marine 
Fisheries Service published in the Federal Register a 
proposed rule to implement the measures devised 
by the Council on a permanent basis (i.e., 2003 
and beyond). 

On 21 November 2002 a report entitled “Sci-
entific Review of  the Harvest Strategy Currently 
Used in the BSAI [Bering Sea/Aleutian Islands] and 
GOA [Gulf  of Alaska] Groundfish Fishery Man-

agement Plans” was presented to the Council (see 
below under “Related Reviews.” 

On 18 December 2002 the U.S. District Court 
for the Western District of Washington ruled on 
three claims in the lawsuit against the National 
Marine Fisheries Service.  The court ruled that the 
Service had not acted in an arbitrary and capri-
cious manner when it concluded in its November 
2000 biological opinion that the overall harvest 
strategy and the global control rule do not cause 
jeopardy and adverse modification. However, the 
court did rule that certain elements of  the Service’s 
October 2001 biological opinion were arbitrary and 
capricious. The November 2000 and October 
2001 opinions differed in a number of respects but 
particularly with regard to the level of protection 
provided around rookeries and haul-out sites.  In 
the 2001 opinion the Service put forth a zonal ap-
proach that subdivided critical habitat to provide 
differing levels of protection based on telemetry 
studies of  sea lion foraging patterns.  The court 
ruled that the Service failed to account for known 
nearshore bias in these data and therefore had failed 
to rationally connect its zoning approach to the 
available data. The court also found that the Ser-
vice had failed to conduct the required analysis of 
the effects of fishing within the proposed zones 
with respect to the jeopardy and adverse modifica-
tion standards required by the Endangered Spe-
cies Act. For those reasons, the court remanded 
the 2001 biological opinion back to the Service. 
At the end of 2002 representatives of the two par-
ties met to decide a course of action subsequent 
to the court’s ruling.  An agreement was reached 
that the fisheries would go forward as planned based 
on measures stemming from the reasonable and 
prudent alternative of  the October 2001 biologi-
cal opinion, and that the Service would have until 
June 2003 to revise its biological opinion in accor-
dance with the court’s order. 

Recovery Planning and Research 
Recovery Planning—The National Marine 

Fisheries Service, Steller Sea Lion Recovery Team, 
Alaska Department of Fish and Game, North Pa-
cific Universities Marine Mammal Research Con-
sortium, Alaska SeaLife Center, and North Pacific 
Fishery Management Council are conducting re-
search on the Steller sea lion and its decline. The 
recovery team completed a recovery plan, adopted 
by the Service in 1992, and then focused primarily 
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on research needs related to the decline. Between 
December 1997 and February 1999 the recovery 
team held two meetings and four workshops to 
consider past and future research directions. The 
workshops focused on four main areas: behavior, 
telemetry studies, physiology, and foraging ecol-
ogy. The motivation for these workshops and other 
recovery team recommendations was to provide a 
basis for updating research and recovery objectives 
in the revised recovery plan. In general, those rec-
ommendations emphasized that Steller sea lion re-
search efforts should be considered in a broader 
ecological or ecosystem context; the research agen-
cies should develop a strategic plan to guide and 
coordinate research efforts; the plan should include 
a Steller sea lion model with both demographic and 
bioenergetic components; research should be con-
tinued and expanded on life history patterns (par-
ticularly with respect to pups and juveniles), vital 
rates (reproduction and survival), age structure, 
physiological condition, and foraging ecology; man-
agement and research efforts should address the 
effects of  fisheries managed by the state (e.g., 
salmon and herring) as well as federally managed 
fisheries; pollock removals from critical habitat 
should be reduced; adaptive management strate-
gies should be developed to assess the efficacy of 
existing protection measures including exclusion 
zones; and methods for assessing subsistence har-
vests of Steller sea lions should be improved. 

In October 2001 the National Marine Fisher-
ies Service reconstituted the Steller Sea Lion Re-
covery Team, which then met in January, March, 
August, and November 2002. At its January meet-
ing the team reviewed the recovery planning pro-
cess under the Endangered Species Act, the 
Service’s recovery planning guidelines, activities 
of  the previous recovery team, draft terms of  ref-
erence for the team, and current research efforts 
related to Steller sea lions.  Revision of  the recov-
ery plan is the team’s primary task.  At its March 
meeting the team reviewed its final terms of  refer-
ence, genetics research to characterize Steller sea 
lion population structure, and recovery criteria us-
ing population viability analysis and indicator 
checklists.  The team then had additional discus-
sions regarding revision of the recovery plan. At 
its August meeting, the team reviewed research bud-
get projections; ongoing research efforts by the 
Alaska Department of Fish and Game, National 
Marine Fisheries Service, and Alaska SeaLife Cen-

ter; and the research permitting process.  The re-
mainder of the meeting focused on developing re-
covery criteria and revising the recovery plan. The 
November meeting focused primarily on revision 
of the plan, but also included additional review of 
population viability analyses and genetic research 
indicating that two distinct population segments 
may exist within the current western population. 

Research—At the Marine Mammal 
Commission’s 2001 annual meeting, staff  from the 
National Marine Fisheries Service provided an 
overview of  research related to Steller sea lions 
being conducted in 2001. In fiscal year 2001 Con-
gress increased the Service’s funding for Steller sea 
lion research from $4.85 million in 2000 to $43.15 
million. The Service dispersed this funding among 
25 research institutions for a total of about 150 
different studies.  More than half  ($27.3 million) 
of the total 2001 budget was provided to research 
organizations outside the federal government. A 
research coordinator was appointed at the Service’s 
Alaska Fisheries Science Center, and coordination 
meetings were held in January, July, and Septem-
ber 2001. Research themes included studies to 
investigate Steller sea lion life history, foraging, and 
vital rates; fish stock assessment; ecosystem com-
position and dynamics; predation by killer whales 
and sharks; disease and contaminants; and other 
anthropogenic effects. A substantial portion of  the 
2001 funding ($15 million) supported about 30 
competitive grants.  Those grants were aimed at 
investigating hypotheses about the effects of fish-
ing, environmental change, disease, contaminants, 
predation, and other anthropogenic factors. 

The total research budget in 2002 was about 
the same ($40.15 million), but a larger portion 
($25.65 million) was directed to federal agency re-
search.  The Service used 2002 funds to support 
nearly 200 research projects, all of which were con-
sistent with the general research framework devel-
oped the previous year.  A number of  research co-
ordination meetings were held in 2002, with focus 
on modeling, evaluation of killer whale predation, 
fatty acid analyses of  sea lion prey, and the pres-
ence and effects of  contaminants. 

The increase in funding resulted in a corre-
sponding increase in applications for scientific re-
search permits received by the National Marine 
Fisheries Service.  Historically, although a number 
of research agencies and organizations have con-
ducted research on Steller sea lions, the research 
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has been authorized under three permits held by 
the National Marine Mammal Laboratory, Alaska 
Department of Fish and Game, and the Alaska 
SeaLife Center. As a result of  the new funding 
and a competitive grants process for dispersing a 
portion of those funds, the National Marine Fish-
eries Service received 12 permit applications over 
a two-year period. 

Taken together, the research permits re-
quested authorization to harass, capture, sample, 
or otherwise take a total number of sea lions 
equivalent to several times the maximum popula-
tion estimate, including the capture and handling 
of approximately 18 percent of the estimated num-
ber of  pups born each year.  On 27 July 2001 and 
again on 2 August 2002 the Marine Mammal Com-
mission wrote to the Service to raise concerns and 
make recommendations regarding the potential for 
adverse effects resulting from the marked increase 
in Steller sea lion research. The Commission’s let-
ters noted that unless carried out in a well-designed 
and integrated manner, the adverse effects of mul-
tiple projects may confound an already complex 
investigation into causes of the decline of the west-
ern population.  For that reason, the Service should, 
among other things, review research permits care-
fully to ensure that research projects are essential, 
well designed, and carried out by suitably experi-
enced personnel; avoid unnecessary duplication of 
research activities and ensure coordination of ef-
forts, including sharing of data; identify potential 
adverse effects of research projects; monitor those 
effects (both to determine if, when, and how ad-
verse effects occur and also because such effects 
may affect interpretation of research results); and 
assess the cumulative significance of adverse ef-
fects.  In particular, the Commission encouraged 
completion of the recovery plan, which should 
serve as the overall guide for the research effort. 

In compliance with the National Environmen-
tal Policy Act, the Service prepared an environ-
mental assessment on the proposed issuance of the 
new permits and modifications of  the existing per-
mits.  The assessment was signed in June 2002 with 
a finding of no significant impact. The finding was 
based, in part, on the requirement that all research 
participants cooperate in the development of a plan 
for research collaboration and monitoring. The plan 
was intended to provide a framework to ensure that 
(1) the research does not involve unnecessary du-
plication and will not result in unnecessary harass-

ment of sea lions, (2) potential adverse effects are 
minimized, (3) information on the cumulative and 
synergistic impacts of the research is collected, and 
(4) future research addresses the conservation and 
recovery needs of the Steller sea lion. In Novem-
ber 2002 the Service also issued a biological opin-
ion on the proposed research. The opinion con-
cluded that the issuance of  the proposed permits 
was not likely to jeopardize the continued exist-
ence of the endangered western population or 
threatened eastern population or result in the de-
struction or adverse modification of  their critical 
habitat. 

The substantial funding for Steller sea lion re-
search in 2001 and 2002 should provide important 
insights into possible causes of the decline and the 
nature of  North Pacific marine ecosystems.  Sum-
maries of much of the research conducted in 2001 
and 2002 were to be presented at a symposium in 
early January 2003. 

Marine Mammal Commission 
Recommendations 

Since 1998 much of the debate about effects 
of the Alaska groundfish fisheries on Steller sea 
lions has focused on the question of whether the 
two compete for the same prey resources.  The 
potential for competition has been assessed on the 
basis of two questions: (1) do the fisheries and 
sea lions use the same resources (same prey or tar-
get species, in the same geographic regions, during 
the same seasons, of the same size, from the same 
depth), and (2) is removal of those resources by 
the fisheries contributing to the decline of the west-
ern Steller sea lion population or impeding its re-
covery. The first question has been confirmed for 
pollock, Atka mackerel, and Pacific cod fisheries. 

The second question has been addressed by 
considering the potential for fisheries to cause lo-
cal depletion of prey relative to the needs of Steller 
sea lions.  That is, the term “local depletion” has 
been used to describe a reduction in available prey 
occurring as a result of fishing concentrated in time 
(within a given season or year) or space (particu-
larly in Steller sea lion critical habitat) and of suf-
ficient magnitude to diminish foraging success of 
sea lions and, consequently, their ability to repro-
duce and survive.  The potential for such deple-
tion cannot be evaluated directly for several rea-
sons: (1) information on prey stocks is not suffi-
ciently accurate and precise to reliably assess their 
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local distribution and abundance; (2) stock assess-
ments have been conducted during the summer, 
and stock distributions change between the time 
of assessment and the fall, winter, and spring sea-
sons, when most fishing occurs; and (3) the abso-
lute abundance and density of prey needed to sup-
port a recovery of the Steller sea lion population is 
unknown. Because the absolute abundance or den-
sity of  prey, and fisheries-induced changes in such, 
cannot be described reliably by season and loca-
tion, relative measures of change have been used 
to indicate the potential for local depletion. Spe-
cifically, local depletion has been considered more 
likely when a local harvest rate significantly ex-
ceeds the overall harvest rate or when various 
measures of  the fisheries (e.g., catch per unit ef-
fort) indicate a detectable and significant reduc-
tion of the target stock during a particular fishing 
season in a particular area. 

The manner in which the concept of local 
depletion has been analyzed to date leads to two 
important concerns.  First, because the potential 
for local depletion has been evaluated only in the 
context of annual fishery effects, the assumption 
is made that long-term fishery effects (i.e., those 
that occur over more than one year) do not con-
tribute to local depletion. This is important be-
cause, under a fishing strategy based on maximum 
sustainable yield (MSY), the long-term goal of  fish-
eries is to reduce spawning biomass of target stocks 
to approximately 40 percent of the level expected 
in the absence of  fishing.  In fact, the harvest strat-
egy that the Service and the Council use in these 
fisheries is based on the assumption that reducing 
the prey stock by 80 percent (i.e., to 20 percent of 
its expected level in the absence of a fishery) does 
not jeopardize the western population of Steller 
sea lions or adversely modify its critical habitat. 
Furthermore, this assumption is applied to a whole 
suite of groundfish stocks that are prey of sea li-
ons. 

The assumption that such changes do not have 
significant ecological effects was formalized in the 
global harvest control rule used by the Council and 
the Service to determine the appropriate fishing 
mortality rate for the target stock and incorporated 
into the reasonable and prudent alternative of  the 
November 2000 programmatic biological opinion. 
The rule, in modified form, was also included in 
the substitute alternative developed by the Council’s 
reasonable and prudent alternative committee.  The 

assumption that it is ecologically safe seems ques-
tionable. A November 2002 report to the North 
Pacific Fishery Management Council suggested that 
such a reduction could propagate through the food 
web and cause large changes in other populations. 
The Marine Mammal Commission does not believe 
that the assumption has been adequately analyzed 
in either section 7 consultations or in environmen-
tal impact statements on the fisheries.  In its letters 
of 31 July 2001 and 19 October 2001 to the Ser-
vice, the Commission commented on these ana-
lytical shortcomings and recommended that the 
Service conduct the required analyses of  the eco-
logical effects of  the MSY-based fishing strategy 
used to manage these fisheries. 

The second concern regarding the assessment 
of localized depletion is that the appropriate 
baseline for assessing fishery effects is, in essence, 
the environment under fished, or status quo, con-
ditions.  The draft supplemental environmental im-
pact statement on the fisheries evaluated the ef-
fects of various alternatives relative to the envi-
ronment as it currently exists under fished condi-
tions.  In its 31 July 2001 letter to the Service, the 
Marine Mammal Commission noted that compari-
sons of alternatives based on the status quo may 
indicate potential effects relative to current condi-
tions, but may not indicate the full effects of the 
alternatives because the comparisons fail to ac-
count for the long-term effects of  fishing under 
the MSY-based fishing strategy.  For that reason, 
the Commission recommended that the Service 
revise its supplemental environmental impact state-
ment to include a no-fishing alternative to ensure 
that a proper baseline is used for assessing and dis-
closing the full effects of different fishery manage-
ment alternatives. 

The concept of local depletion of prey has 
also been a central concern in developing reason-
able and prudent alternatives.  The measures com-
posing these alternatives have been designed to (1) 
avoid competition for prey in areas around sea lion 
rookeries and haul-out sites, particularly during the 
winter when sea lions appear to be most vulner-
able to reductions in prey availability; (2) disperse 
fishing spatially (in accordance with the distribu-
tion of the stock) over the remaining area of the 
fishery; (3) disperse fishing temporally during the 
remainder of the year; and (4) linearly reduce fish-
ing mortality when the target stock spawning bio-
mass is between 40 and 20 percent of the expected 
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level in the absence of fishing and prohibit fishing 
when it drops below 20 percent of that reference 
level. 

In its 19 October 2001 letter to the Service, 
the Marine Mammal Commission pointed out that 
the first three principles noted above are based 
largely on temporal and spatial measures that may 
mitigate within-year effects of the fisheries but do 
not address long-term effects of  catch levels set 
under an MSY-based fishing strategy.  The global 
harvest control rule determines harvest rate on the 
basis of current stock biomass relative to expected 
biomass in the absence of  fishing.  It assumes that 
spawning biomass of the target stock can be re-
duced by 60 to 80 percent without significant eco-
logical consequences.  However,  the analytical ra-
tionale necessary for this assumption and for en-
suring that the fisheries are not likely to cause jeop-
ardy to Steller sea lions has not been provided. 

In addition to the above recommendations 
regarding analysis of  the MSY-based fishing strat-
egy and incorporating a no-fishing alternative into 
the programmatic supplemental environmental im-
pact statement for analytic purposes, the Marine 
Mammal Commission’s 19 October 2001 letter 
made three other recommendations to the Service. 
The first pertained to the Service’s ability to corre-
late specific management measures to actual 
changes in the rate of sea lion population growth 
(or decline). In its October 2001 biological opin-
ion on the conservation measures developed by 
the Council’s reasonable and prudent alternative 
committee, the Service based its no-jeopardy de-
termination on an analysis of  expected growth rates 
under the alternative in the November 2000 bio-
logical opinion. The analysis assumed an under-
standing of the efficacy of management measures 
that does not accurately reflect the uncertainty as-
sociated with the Service’s ability to explain the 
past decline of the western population or predict 
the near-term population trend.  Because the analy-
sis may therefore mislead decisionmakers and the 
public regarding the confidence they can have in 
the proposed reasonable and prudent alternatives, 
the Commission recommended that the Service re-
vise its supplemental environmental impact state-
ment either to include a basis for the implied level 
of understanding or to more accurately reflect the 
uncertainty associated with the expected effects 
of the measures being considered. 

In its 19 October 2001 letter to the Service 
the Commission also pointed out the general need 
for explicit descriptions of important uncertainties 
regarding fishery effects, the studies needed to ad-
dress those uncertainties, and the power of exist-
ing studies to detect and explain significant effects 
when they occur.  Finally, the Commission noted 
important uncertainties regarding the telemetry data 
and the assumptions made by the Service in sup-
port of  its new strategy for protecting sea lions 
and their prey around rookeries and haul-out ar-
eas.  The Commission recommended that the Ser-
vice review its interpretation of the satellite te-
lemetry data and corresponding protective mea-
sures in light of (1) the uncertainties associated 
with the existing data and (2) its obligation to as-
sure that the western population of Steller sea li-
ons is not jeopardized and its critical habitat not 
adversely modified by the effects of the ground-
fish fisheries. 

Related Reviews 
During the last two years the North Pacific 

Fishery Management Council commissioned three 
reviews related to possible causes of the Steller 
sea lion decline and potential effects of the Alaska 
groundfish fisheries. 

National Academy of Science—In Decem-
ber 2002 a panel convened by the National Acad-
emy of Science, National Research Council, re-
leased the executive summary of its report entitled 
“The Decline of the Steller Sea Lion in Alaskan 
Waters: Untangling Food Webs and Fishing Nets.” 
The panel was convened at the request of Con-
gress through the North Pacific Fishery Manage-
ment Council. The summary divided potential 
causes into those that may affect sea lions (1) from 
the top down (i.e., from higher in the food web 
such as predation by killer whales or sharks, inci-
dental catch in fishing gear, illegal shooting or sub-
sistence harvests in excess of  reported levels, pol-
lution, or disease) and (2) from the bottom up (e.g., 
reduced availability or quality of prey due to fish-
eries or climate regime shifts, nonlethal factors af-
fecting sea lion foraging efficiency, or pollutants 
extracted through the food web). 

The summary concluded that “[i]n the exist-
ing body of  information about Steller sea lions, 
there is no conclusive evidence supporting either 
the bottom-up or top-down hypotheses.”  The panel 
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also concluded that bottom-up hypotheses invok-
ing nutritional stress are unlikely to represent the 
primary threat to recovery and that top-down 
sources of  mortality (e.g., predation on sea lions) 
appear to pose the greatest threat to the current 
population. The panel also concluded that “there 
is insufficient evidence to fully exclude fisheries 
as a contributing factor to the continuing decline.” 
It noted that resolution of this conflict requires a 
management approach that not only improves the 
chances for recovery of the western population 
of Steller sea lions but also facilitates scientific 
study of  associated management measures. The 
summary listed a number of possible approaches 
for investigating the effects of fishing on Steller 
sea lions, including their preferred approach — 
contrasting rookeries around which fishing would 
be prohibited with rookeries around which fish-
ing would be allowed. 

The summary noted that multiple factors 
probably contributed to the early phases of the 
decline, but the data are insufficient to identify or 
describe them fully.  It also stated that finer-scale 
spatial analysis would be required to understand 
region-specific causes of  the decline.  Finally, the 
summary listed a number of key areas in need of 
research and monitoring including population 
trends, vital rates, critical habitat, environmental 
conditions, and the feeding habits and population 
size of  sea lion predators. 

November 2000 Programmatic Biologi-
cal Opinion—The North Pacific Fishery Manage-
ment Council convened a panel of four indepen-
dent scientists to review the November 2000 pro-
grammatic biological opinion prepared by the 
National Marine Fisheries Service on the effect 
of the Alaska groundfish fisheries management 
plan on Steller sea lions.  In its report, completed 
in September 2001, the panel concluded that the 
fisheries may have negative effects on Steller sea 
lions, but that few data are available to assess the 
key hypotheses and most of the data indicating 
effects is circumstantial. It also noted that much 
of the data indicating potential effects is outdated 
and that the factors driving the current decline 
could be entirely different from those that were 
most important in the earlier stages of the decline. 
The report noted the lack of  crucial information 
on vital rates and sea lion distribution and ex-
pressed skepticism about the utility of scat stud-

ies as a tool for monitoring seasonal trends in sea 
lion diets. 

With regard to the design of field experiments 
to investigate Steller sea lion/fishery interactions, 
the panel was pessimistic about the utility of a re-
search design in the November 2000 opinion. The 
design was based on subdivisions of critical habi-
tat into fishing zones and no-fishing zones.  The 
panel also considered a range of response variables 
that could be used to investigate these interactions 
and concluded that it would be very difficult to dis-
tinguish fishery effects from ecosystem effects and 
the effects of  other fish predators.  The panel ques-
tioned whether large-scale manipulative experi-
ments were timely, given the limited fine- and meso-
scale data on sea lion foraging and the effects of 
fishing on prey behavior but also noted that the 
desire to learn whether fishing is having an effect 
on sea lions may outweigh the desire to conduct 
preliminary studies leading to the large-scale experi-
ment. 

With regard to reports on other stressed pinni-
peds, the panel was unaware of direct evidence that 
prey depletion by fisheries had affected the demog-
raphy of seal populations although it noted that there 
is clear evidence that environmentally induced 
changes in prey availability have had such effects. 
The review indicated that demographic or popula-
tion changes from prey reductions either are clearly 
apparent without scientific study or are relatively 
subtle and require time series of monitoring data. 
It also noted that changes had occurred in first-year 
survival of  affected pinnipeds in all the examples 
identified. 

With regard to the draft biological opinion on 
the conser vation measures developed by the 
Council’s reasonable and prudent alternative com-
mittee, the panel expressed little confidence in the 
new analyses of telemetry data as a sound basis for 
drawing conclusions about the effectiveness of the 
reasonable and prudent alternative on the popula-
tion dynamics of  Steller sea lions.  It attempted to 
simulate the effects of the proposed measures but 
concluded that there were considerable doubts 
about the reliability of  such simulations.  The panel 
noted that under all the alternatives simulated, lo-
cal populations at the western and eastern extremes 
of the range were predicted to continue their de-
cline over the next 20 years. The panel reviewed 
the biomass ratio estimate used by the Service to 
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address the question of whether the fishery caused 
adverse modification of critical habitat. It con-
cluded that this analysis did not address the cen-
tral issue of local depletion and is inconsistent with 
the Service’s position that such depletion is a likely 
cause of  the recent decline of  sea lions.  They con-
cluded that the biomass ratio analysis has little merit 
with respect to the assessment of adverse modifi-
cation. 

With respect to research recommendations, 
the panel gave priority to assessing population 
trends and vital rates, and better understanding of 
mechanisms underlying the current decline in the 
western population of  Steller sea lions.  Research 
recommendations (not in order of priority) were 
listed as monitoring trends in population size and 
distribution, estimating vital rates, investigating the 
temporal and spatial scales of foraging, investiga-
ting sea lion diet, modeling efforts to integrate for-
aging and reproductive energetics, retrospective 
data analysis, and investigating the hypothesis of 
local depletion of  prey. 

E3/$ Fishery Harvest Strategy—In Novem-
ber 2002 the Council received a report from a dif-
ferent committee of seven scientists it had con-
vened to provide an independent scientific review 
of  the current harvest strategy implemented in fish-
ery management plans for the Bering Sea/Aleu-
tian Islands region and the Gulf of Alaska. The 
purpose of this review was to examine, among 
other things, the ecosystem effects of maintaining 
fished populations at or near 40 percent of their 
expected levels in the absence of fishing, also 
known as the F40% fishery harvest strategy.  The 
North Pacific Fishery Management Council uses 
this strategy to determine catch levels for Alaska 
groundfish. The panel concluded that in a single-
species context, the use of the F40%-based approach 
appears to have worked well for most of the fished 
stocks in the Bering Sea/Aleutian Islands region 
and the Gulf of Alaska. Rockfish and pollock in 
the Gulf  of Alaska were noted as exceptions.  The 
review cautioned that species that have low pro-
ductivity or episodic recruitment may be particu-
larly vulnerable to this system for determining catch 

levels.  With respect to ecosystem effects, the panel 
concluded that the current harvest strategy “makes 
only a slight adjustment for possible ecosystem 
needs” and that the procedure for doing so is ad 
hoc. 

The panel noted that fishing to achieve maxi-
mum sustainable yield in a single-species context 
“will inevitably reduce the equilibrium biomass 
very substantially from the unfished condition, and 
will inevitably shift considerably the age and size 
structure of  the target stock.  These changes to 
the target stock could propagate through the food 
web, and effect large changes in the populations 
of  other species.”  (Emphasis in original.) 

The panel further noted that 
(a) harvest management strategy, such 
as F40%, that by design reduces the biom-
ass of the target stock ... by a large frac-
tion, will, all other things being equal, 
reduce the total consumption by higher 
trophic levels by a similar large fraction, 
and we would expect the predator popu-
lations to be reduced accordingly....  And, 
in fact, all other things often are not 
equal, especially in ecosystems, and 
there are a variety of mechanisms 
whereby the reduction in target stock 
biomass by a harvest strategy such as 

could cause a more than propor-F40%
tional reduction in the populations of 
predators dependent on those same 
stocks for prey. 
The panel noted that the level of protection 

required for species that prey on target fish stocks 
is a policy decision. In this regard, the Magnuson-
Stevens Fishery Conservation and Management 
Act is not sufficiently explicit with respect to con-
flicts between utilization of fishery resources and 
protection goals.  Finally, the panel noted the im-
portance of  marine reserves in management aim-
ing to take into account ecological and ecosystem 
considerations and emphasized the importance of 
systematic and well-designed monitoring to an eco-
system-based management approach. 
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