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PREFACE

Congress passed the Endangered Species Act of 1973 (16 USC 1531 et seq.) (ESA) to protect
species of plants and animals endangered or threatened with extinction. The National Marine
Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service (FWS) share responsibility for
the administration of the Act. NMFS is responsible for most marine mammals including the
Steller sea lion.

Section 4(f) of the ESA directs the responsible agency to develop and implement a Recovery
Plan, unless such a plan will not promote the conservation of a species. NMFS has determined
that a Recovery Plan would promote the conservation of the eastern and western distinct
population segments of Steller sea lion.

This plan was written by the Steller Sea Lion Recovery Team (Team) at the request of the
Assistant Administrator for Fisheries to promote the conservation of the Steller sea lion. The
recovery team includes experts on marine mammals from the private sector, academia, and
government, experts on endangered species conservation, and representatives of the
commercial fishing industry. The members of the recovery team are listed on page iii.

Data included in the Plan were the most up-to-date available as of Mey;2606—White-data

cottectiorrardTraragerrerttactiorscorttiTre; - thre-tear does not believe that any recently
collected information changes in any way our recorrmrrermtatiorrs:

Fhre-Fearrmermbersbetteve that the goals and objectives of the Plan can be achieved only =
torrg=termreormmitrrerttisrracte to support the actions recommended here. Achievement of
these goals and objectives will require the continued cooperation of the governments of the
United States (especially the State of Alaska), Canada, and Russia. Within the United States, the
shared resources and cooperative involvement of federal, state and local governments, industry,
academia, non-government organizations and individual citizens will be required throughout
the recovery period.
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DISCLAIMER

Recovery plans delineate actions which the best available science indicates are required to
recover and protect listed species. Plans are published by the National Marine Fisheries Service,
sometimes prepared with the assistance of recovery teams, contractors, state agencies and
others. Objectives will be attained and any necessary funds made available subject to
budgetary and other constraints affecting the parties involved, as well as the need to address
other priorities. Nothing in this plan should be construed as a commitment or requirement that
any federal agency obligate or pay funds in contravention of the Anti-Deficiency Act, 31, U.S.C.
1341, or any other law or regulation. Recovery plans do not necessarily represent the view of
the official positions or approval of any individuals or agencies involved in the plan
formulation, other than National Marine Fisheries Service. They represent the official position
of the National Marine Fisheries Service only after they have been signed by the Assistant
Administrator. Approved recovery plans are subject to modification as dictated by new
information, changes in species status, and the completion of recovery actions. Please check for
updates or revisions at the website before using this plan or implementing any of its
recommendations.

Literature Citation should read as follows:

National Marine Fisheries Service. 2886: Draft Revised Recovery Plan for the Steller sea lion
(Eumetopias jubatus). National Marine Fisheries Service, Silver Spring, MD. 285pages:

Additional Copies May Be Obtained From:

NMFS

Alaska Regional Office

709 W—5t=st:

Juneau, AK 99802-1668
907-586-7235

On Line: http://www.fakr.noaa.gov

Recovery plans can be downloaded at no cost from:
http:/ /www.nmfs.noaa.gov/pr/recovery/plans.htm
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allowed us to complete the monumental task of writing the Steller sea lion recovery plare
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tremendous amount of time and energy in guiding the Team through the recovery planning
process, and also engaged the Team in critically important discussions that resulted in
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The following is a list of acronyms and terms used throughout the plan

ADF&G - Alaska Department of Fish and Game

AKR - Alaska Regional Office

AFSC - Alaska Fisheries Science Center
BEST=BerirrgEeosysterrStucdy

DEIS - Draft Environmental Impact Statement

DPS - Distinct population segment

Delisting - removal from the List of Endangered and Threatened Wildlife and Plants
EBS - Eastern Bering Sea

EEZ - Exclusive Economic Zone

EIS - Environmental Impact Statement

EPA - U.S. Environmental Protection Agency

ESA - Endangered Species Act

FOCI - Fisheries-Oceanography Coordinated Investigations (NOAA)
FMP - Fisheries Management Plan

FWS - Fish and Wildlife Service

Team - Steller sea lion recovery team

List - Federal List of Endangered and Threatened Wildlife and Plants
MARPOL - International Convention for the Prevention of PoltutiorrfromrStrips
MMC - Marine Mammal Commission

MMPA - Marine Mammal Protection Act

mtDNA - Mitochondrail DNA

nm - Nautical Miles

NMEFS - National Marine Fisheries Service

NOAA - National Oceanic and Atmospheric Administration
NPFvtE=NortirPacifreFstrery Maragerrert Council

PBR - Potential Biological Removal

Plan - Steller sea lion recovery plan

PVA - Population viability analysis

TDR - Time-depth recorder

UME - Unusual mortality event

USCG - United States Coast Guard
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The following is a list of acronyms and terms used throughout the plan

ADF&G - Alaska Department of Fish and Game
AKR - Alaska Regional Office
AFSC - Alaska Fisheries Science Center
ANO - Alaskan Native O -
REST - Rering B Siud
BSAI - Berine Sea/ Alentian Isand
DEIS - Draft Environmental Impact Statement
DPS - Distinct population segment
Delisting - removal from the List of Endangered and Threatened Wildlife and Plants
EBS - Eastern Bering Sea
EEZ - Exclusive Economic Zone
EIS - Environmental Impact Statement
EPA - U.S. Environmental Protection Agency
ESA - Endangered Species Act
FOCI - Fisheries-Oceanography Coordinated Investigations (NOAA)
FMP - Fisheries Management Plan
FWS - Fish and Wildlife Service
GOA - Culf of Alacka
Team - Steller sea lion recovery team
List - Federal List of Endangered and Threatened Wildlife and Plants
MARPOL - International Convention for the Prevention of Marine Pollution
MMC - Marine Mammal Commission
MMPA - Marine Mammal Protection Act
mtDNA - Mitochondrail DNA
nm - Nautical Miles
NIMMI_- Nafional Marine M 112l
NMEFS - National Marine Fisheries Service
NOAA - National Oceanic and Atmospheric Administration
DNRC - National Research Council
PBR - Potential Biological Removal
Plan - Steller sea lion recovery plan
PVA - Population viability analysis
TDR - Time-depth recorder
UME - Unusual mortality event
USCG - United States Coast Guard

VMS - Vessel maniforing system
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EXECUTIVE SUMMARY

CURRENT SPECIES STATUS: The Steller sea lion (Eumetopias jubatus) was listed as a
threatened species under the ESA on April 5, 1990 (55 FR 12645) due to substantial declines in
the western portion of the range. In contrast, the eastern portion of the range (in southeastern
Alaska and Canada) was increasing at 3% per year. Critical habitat was designated on August
27,1993 (58 FR 45269) based on the location of terrestrial rookery and haulout sites, spatial
extent of foraging trips, and availability of prey items. In 1997, the Steller sea lion population
was split into a western distinct population segment (DPS) and an eastern DPS based on
demographic and genetic dissimilarities (62 FR 30772). Due to the persistent decline, the
western DPS was reclassified as endangered, while the increasing eastern DPS remained
classified as threatened. Through the 1990s the western DPS continued to decline. However,
the western population tras—showrras increase of approximately 3% per year between 2000 and
2004. This was the first recorded increase in the population since the 1970s. Based on recent
counts, the western DPS is currently about 44,800 animals and may be increasing due to higher
juvenile and adult survival. However, it remains unclear whether Steller sea lion reproduction
has also improved and whether the observed 3% annual population growth will continue. The
eastern DPS is currently between 45,000 and 51,000 animals, and has been increasing at 3% per
year for 30 years.

RECOVERY PLAN: The first recovery plan was completed in December 1992 and covered the
entire range of the threatened species. However, the recovery plan became obsolete after the
split into two DPSs in 1997. Nearly all of the recovery actions contained in the plan had also
been completed. Therefore, in 2001, NMFS assembled a new recovery team to revise the Plan.
The recovery team completed the draft revision in March 2006 and forwarded the Plan to NMFS
with unanimous endorsement by the 17 team members who represented thre-fistrirrgtrrctustry;
ArerskeariNatives;fistrery-arcrrrarirrerrarmmrat-scterttists; and environmental organizations. The
Plan contains: (1) a comprehensive review of Steller sea lion status and ecology, (2) a review of
previous conservation actions, (3) a threats assessment, (4) biological and recovery criteria for
downlisting and delisting, (4) actions necessary for the recovery of the species, and (5) estimates
of time and cost to recovery.

OVERVIEW: There appear to be two very distinct phases in the decline of the western DPS.
The population declined about 70% between the late 1970s and 1990, but the initial decline
likely began as early as the late 1950s in some areas. The rate of decline in the 1980s was very
rapid, reaching about 15% per year during 1985-89. During this period, mortality incidental to
commercial fishing was thought to contribute to perhaps as much as 25% of the observed
decline. In addition, during that period it was legal for fishermen to protect their gear and catch
by shooting Steller sea lions. Unfortunately, adequate records on the magnitude of such takes
are not available. Some evidence indicates that animals in this population were nutritionally
stressed during this time period, while other sources of mortality (e.g., predation by killer
whales, mortality associated with disease) cannot be quantified due to a lack of information.
There were distinct differences in the rates and pattern of decline in the six subareas used to
monitor this poputatiorn easterrr&ulf; central Gulf, western Gulf, eastern Aleutians, central
Aleutians, and western Aleutians. Therefore, it is possible that several factors were important
in driving the population decline during this time period.



sslrpdraft0507.pdf

Steller Seq Lion Recovery Play
EXECUTIVE SUMMARY

CURRENT SPECIES STATUS: The Steller sea lion (Eumetopias jubatus) was listed as a
threatened species under the ESA on April 5, 1990 (55 FR 12645) due to substantial declines in
the western portion of the range. In contrast, the eastern portion of the range (in southeastern
Alaska and Canada) was increasing at 3% per year. Critical habitat was designated on August
27,1993 (58 FR 45269) based on the location of terrestrial rookery and haulout sites, spatial
extent of foraging trips, and availability of prey items. In 1997, the Steller sea lion population
was split into a western distinct population segment (DPS) and an eastern DPS based on
demographic and genetic dissimilarities (&2ER24345 62 FR 30772). Due to the persistent
decline, the western DPS was reclassified as endangered, while the increasing eastern DPS
remained classified as threatened. Through the 1990s the western DPS continued to decline.
However, the western population shawed an increase of approximately 3% per year between
2000 and 2004. This was the first recorded increase in the population since the 1970s. Based on
recent counts, the western DPS is currently about 44,800 animals and may be increasing due to
higher juvenile and adult survival. However, it remains unclear whether Steller sea lion
reproduction has also improved and whether the observed 3% annual population growth will
continue. The eastern DPS is currently between 45,000 and 51,000 animals, and has been
increasing at 3% per year for 30 years.

RECOVERY PLAN: The first recovery plan was completed in December 1992 and covered the
entire range of the threatened species. However, the recovery plan became obsolete after the
split into two DPSs in 1997. Nearly all of the recovery actions contained in the plan had also
been completed. Therefore, in 2001, NMFS assembled a new recovery team to revise the Plan.
The recovery team completed the draft revision in March 2006 and forwarded the Plan to NMFS
with unanimous endorsement by the 17 team members who represented marine mammal and
fishery scientists. the fishing industry. Alaska Natives, and environmental organizations. The
Plan contains: (1) a comprehensive review of Steller sea lion status and ecology, (2) a review of
previous conservation actions, (3) a threats assessment, (4) biological and recovery criteria for
downlisting and delisting, (4) actions necessary for the recovery of the species, and (5) estimates
of time and cost to recovery.

OVERVIEW: There appear to be two very distinct phases in the decline of the western DPS.
The population declined about 70% between the late 1970s and 1990, but the initial decline
likely began as early as the late 1950s in some areas. The rate of decline in the 1980s was very
rapid, reaching about 15% per year during 1985-89. During this period, mortality incidental to
commercial fishing was thought to contribute to perhaps as much as 25% of the observed
decline. In addition, during that period it was legal for fishermen to protect their gear and catch
by shooting Steller sea lions. Unfortunately, adequate records on the magnitude of such takes
are not available. Some evidence indicates that animals in this population were nutritionally
stressed during this time period, while other sources of mortality (e.g., predation by killer
whales, mortality associated with disease) cannot be quantified due to a lack of information.
There were distinct differences in the rates and pattern of decline in the six subareas used to
monitor this papulation: the eastern Gulf of Alaska, central Gulf, western Gulf, eastern
Aleutians, central Aleutians, and western Aleutians. Therefore, it is possible that several factors
were important in driving the population decline during this time period.
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In the 1990s, the rate of decline decreased from 15% to 5% per year. This followed further
errvirorrerrrerttat changes in the 1990s and the implementation of extensive fishery regulations
intended to reduce direct impacts such as shooting and indirect impacts such as competition for
prey. During this decade, thre Steller sea lions did not appear to be nutritionally stressed. The
primary factors associated with the decline during this period have not been identified. As was
the case in the 1980s, the pattern and rate of declines in abundance varied significantly by
subregion.

In the late 1990s and early 2668sPviESreviewed-federaty-managed-groundfisirfisheriesin

#terskerrr a series of consultations under section 7 of the ESA. Two of those consultations
resulted in a determination that the commercial fisheries were likely to jeopardize the continued
existence of the western DPS of Steller sea lion and adversely modify its critical habitat.
Therefore, as required under the ESA, additional conservation measures were implemented to
avoid jeopardy and adverse modification. These measures were expected to promote the
recovery of Steller sea lions in areas where potential competition from commercial fisheries may
have contributed to the population decline.

It is plausible that the conservation measures implemented since 1990 are positively affecting
the recovery of the western DPS. A positive correlation exists between increasing trends and
fishery conservation measures; however, it is not known whether the increasing trend is a result
of management actions, natural changes in the ecosystem, or some other faetor:

COMPLETED RECOVERY ACTIONS: The 1992 recovery plan included 61 discrete recovery
actions (or tasks) with estimated costs and responsible parties associated with those tasks. In
our review, each of the 61 tasks has been accomplished to a substantial degree with one

exceptiomwitclrwastodevelop international conservation agreements. Much of the effort was
focused on eliminating the most direetard-iikety;causesof-the decline (e.g., shooting,

incidental take). These efforts are detailed in the Plan, and include the followmg.

» substantial reduction in disturbance of important rookeries and haulouts;

» substantial reduction in the incidental catch of Steller sea lions in commercial fishing
operations, particularly the groundfish trawl fishery;

» significant efforts to reduce intentional take by prohibiting shooting at or near Steller sea
lions

* intensive research to better describe the threats to Steller sea lions and provide
management with options for recovery actions;

*  substarttiatreductiorri tire-poterttiat-forcompetitive frteractiorsbetween commercial
tisheries for pollock, Atka mackerel, and Pacific cod in Alaska;

* acquired additional information on the status, foraging ecology, and survivorship of
Steller sea lions.

THREATS TO THE RECOVERY OF STELLER SEA LIONS: The extensive research program
has increased the understanding of the relative impacts of threats that potentially impede the
recovery of Steller sea lions. For the western DPS, the threats assessment concludes that the
following threats are relatively minor: (1) Alaska Native subsistence harvest, (2) illegal shooting,
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In the 1990s, the rate of decline decreased from 15% to 5% per year. This followed further
environmental changes in the 1990s and the implementation of extensive fishery regulations
intended to reduce direct impacts such as shooting and indirect impacts such as competition for
prey. During this decade, Steller sea lions did not appear to be nutritionally stressed. The
primary factors associated with the decline during this period have not been identified. As was
the case in the 1980s, the pattern and rate of declines in abundance varied significantly by
subregion.

In the late 1990s and early 2000, NMFES reviewed federally managed croundfish ficheriecin
Alaska throngh a series of consultations under section 7 of the ESA. Two of those consultations

resulted in a determination that the commercial fisheries were likely to jeopardize the continued
existence of the western DPS of Steller sea lion and adversely modify its critical habitat.
Therefore, as required under the ESA, additional conservation measures were implemented to
avoid jeopardy and adverse modification. These measures were expected to promote the
recovery of Steller sea lions in areas where potential competition from commercial fisheries may
have contributed to the population decline.

It is plausible that the conservation measures implemented since 1990 are positively affecting
the recovery of the western DPS. A positive correlation exists between increasing papulation
trends and fishery conservation measures; however, it is not known whether the increasing
trend is a result of management actions, natural changes in the ecosystem, or some other factars.

COMPLETED RECOVERY ACTIONS: The 1992 recovery plan included 61 discrete recovery
actions (or tasks) with estimated costs and responsible parties associated with those tasks. In
our review, wedetermined that each of the 61 tasks has been accomplished to a substantial
degree with one exception -- the development of international conservation agreements. Much
of the effort was focused on eliminating the most dixectand certain canucecof decline (e.g.,

shooting, incidental take). These efforts are detailed in the Plan, and include the following;:

» substantial reduction in disturbance of important rookeries and haulouts;

» substantial reduction in the incidental catch of Steller sea lions in commercial fishing
operations, particularly the groundfish trawl fishery;

» significant efforts to reduce intentional take by prohibiting shooting at or near Steller sea
lions

* intensive research to better describe the threats to Steller sea lions and provide
management with options for recovery actions;

. ol reduction in ] e ne Stell i 1
commercial fisheries for pollock, Atka mackerel, and Pacific cod in Alaska;

* acquired additional information on the status, foraging ecology, and survivorship of
Steller sea lions.

THREATS TO THE RECOVERY OF STELLER SEA LIONS: The extensive research program
has increased the understanding of the relative impacts of threats that potentially impede the
recovery of Steller sea lions. For the western DPS, the threats assessment concludes that the
following threats are relatively minor: (1) Alaska Native subsistence harvest, (2) illegal shooting,
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(3) entanglement in marine debris, (4) disease, and (5) disturbance from vessel traffic and
scientific research. Although much has been learned about Steller sea lions and the North
Pacific ecosystem, considerable uncertainty remains about the magnitude and likelihood of the
following potential threats to recovery of the western DPS (relative impacts in parenthesis):
competition with fisheries (potentially high), environmental variability (potentially high), killer

whale predation (poterttiatty-trigh;frreictertat-takeby-fistrertes-trrrediomm); and toxic substances

(medium).

In contrast, no threats were identified for the eastern DPS. Although several factors affecting the
western DPS also affect the eastern DPS (e.g., environmental variability, killer whale predation,
toxic substances, disturbance), these threats do not appear to be limiting recovery given the long
term sustained growth of the population. However, concerns exist regarding global climate
change and the potential for the southern part of the range (i.e., California) to be adversely
affected. Future monitoring should target this southern portion of the range.

RECOVERY GOAL: The goal of this recovery plan is to restore endangered and threatened
Steller sea lion populations to the point where they are again secure, self-sustaining members of
their ecosystems, allowing initially for reclassification of the western DPS to threatened status
and, ultimately, removal from the List of Endangered and Threatened Wildlife (List). The
eastern DPS has been recovering for about 30 years and should be considered for removal from
the List.

RECOVERY CRITERIA:

The western DPS of Steller sea lion will be considered for reclassification to “threatened” if
att the following conditions are met:

1. The population for the U.S. region has increased (statistically significant) for 15 years on
average, based on counts of non-pups (i.e., juveniles and adults).

3= The trends in non-pups in at least 5 of the 7 sub-regions are consistent with the trend
observed under criterion #1. The population trend in any two adjacent sub-regions can

not be declining significantly. Avatable-trformratiorrorrtire-poputatiorrecotog yarr-vitat
rates-fortiresubrregiomstscomnsistert-witirtirerespectivesuberegrorrtrercd—tire-7sub=
regioms-are:

aT—Fastermr GuifofAtaska(5S)

b—Cerntrat-Guitof-Ataska(S)

e—WestermrGuifofAdaska(5S)

d. Eastern Aleutian Islands (including the eastern Bering Sea) (¥5)
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(3) entanglement in marine debris, (4) disease, and (5) disturbance from vessel traffic and
scientific research. Although much has been learned about Steller sea lions and the North
Pacific ecosystem, considerable uncertainty remains about the magnitude and likelihood of the
following potential threats to recovery of the western DPS (relative impacts in parenthesis):
competition with fisheries (potentially high), environmental variability (potentially high), killer

whale predation (medium).incidental take by fisheries (Jow), and toxic substances (medium).

In contrast, no threats were identified for the eastern DPS. Although several factors affecting
the western DPS also affect the eastern DPS (e.g., environmental variability, killer whale
predation, toxic substances, disturbance), these threats do not appear to be limiting recavery,
given the long term sustained growth of the population. However, concerns exist regarding
global climate change and the potential for the southern part of the range (i.e., California) to be
adversely affected. Future monitoring should target this southern portion of the range.

RECOVERY GOAL: The goal of this recovery plan is to restore endangered and threatened
Steller sea lion populations to the point where they are again secure, self-sustaining members of
their ecosystems, allowing initially for reclassification of the western DPS to threatened status
and, ultimately, removal from the List of Endangered and Threatened Wildlife (List). The
eastern DPS has been recovering for about 30 years and should be considered for removal from
the List.

RECOVERY CRITERIA:

The western DPS of Steller sea lion will be considered for reclassification to
“threatened”when all of the following conditions are met:

1. The population for the U.S. region has increased (statistically significant) for 15 years on
average, based on counts of non-pups (i.e., juveniles and adults). Based.ana current

Ropulation size-0f 44000 animals (last.complele survey and.estimale i 2004).and 2 o , , ,
consistent but slow (a-g1 2%} increasingtrand since 2000 thiswould represent 2 55,000 simala i ahant 2015

2 The trends in non-pups in at least 5 of the 7 sub-regions are consistent with the trend
observed under criterion #1. The population trend in any two adjacent sub-regions can

not be declining significantly. The Zsub.regions are-
a—Hastern Culf of Alacka (I1S)
b_Cenfral Culf of Alaska (I1S)

d. Eastern Aleutian Islands (including the eastern Bering Sea) (1LLS.)
e—Central Aleufian Islands (I1S)
£ Western Aleutian Islands (I1S)

Russin/Asi

3. The ESA listing factor criteria in Section V.C.2 are met.
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£  WestermAtentrrristmmds(5S)

4 The ESA listing factor criteria in Section V.C.2 are met.

The western DPS of Steller sea lion will be considered for delisting if all the following
conditions are met:

1. The population for the U.S. region has increased at an average annual growth rate of 3%
per year for 30 years (i.e., 3 generations) based on counts of non-pups (i.e., juveniles and
adults).

3: The trends in non-pups in at least 5 of the 7 sub-regions are stable or increasing,
consistent with the trend observed under criterion #1. The population trend in any two
adjacent sub-regions can not be declining significantly. The population trend in any
sub-region can not have declined by more than 50%. Available information on the
population ecology and vital rates for the sub-regions is consistent with the respective
sub-region trend. The 7 sub-regions are:

a. Eastern Gulf of Alaska (&5)

b—Centrat-Guifof-Adaska(5Sy

e—WestermrGulf-ofAdaska(5S)

d. Eastern Aleutian Islands (including the eastern Bering Sea) (&5)
e—CerntratAdeutiartstards<H5S)

£ WestermAdentionshrde-(H5)
ARG

4 The ESA listing factor criteria in Section V.C.3 are met.

The eastern DPS of Steller sea lion will be considered for delisting if all the following
conditions are met:

1. The population has increased at 3% per year for 30 years.

E;“ FCF';'*E"“!" eCotoE) Eﬂltﬂ ”Eﬂ“"“]“' fire E] SregioTraTe TomsTstert with mf]t""&
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The western DPS of Steller sea lion will be considered for delisting if all the following
conditions are met:

1. The population for the U.S. region has increased at an average annual growth rate of 3%
per year for 30 years (i.e., 3 generations) based on counts of non-pups (i.e., juveniles and
adults). Based ona current population size of 44.000 animals (in 2004) and anincreasing

| cince 2000 thi d tely 107 000 anioals io al 2030

2. The trends in non-pups in at least 5 of the 7 sub-regions are stable or increasing,
consistent with the trend observed under criterion #1. The population trend in any two
adjacent sub-regions can not be declining significantly. The population trend in any
sub-region can not have declined by more than 50%. Available information on the
population ecology and vital rates for the sub-regions is consistent with the respective
sub-region trend. The 7 sub-regions are:

a. Eastern Gulf of Alaska (LLS.)

b__Central Gulf of Alaska (I1S)
cWegtern Culf of Alagka (I1S)
d. Eastern Aleutian Islands (including the eastern Bering Sea) (1LS.)
e—Central Aleutian Islands (I1S)
£ MWestern Alentian Islands (I1S)
Russia/Asi

3 The ESA listing factor criteria in Section V.C.3 are met.

The eastern DPS of Steller sea lion will be considered for delisting if all the following
conditions are met:

1. The population has increased at 3% per year for 30 years.
2. The ESA listing factor criteria in Section VII.C.1 are met.

ACTIONS NEEDED: The Plan identifies 78 substantive actions needed to achieve recovery of
the western DPS by addressing the broad range of threats, and if is geared toward three main
objectives: (1) the collection of information on status and vital rates, (2) research programs to
collect information on the remaining threats to recovery, including fisheries and other
anthropogenic factors, and (3) the implementation of conservation measures to remove impacts
of remaining threats to recovery. The Plan highlights faux actions (below) that are especially
important to the recovery program for the western DPS:

Continue population monitoring and research on the key threats potentially impeding sea

lion recovery (Action 1.1.1 and others)

Estimates of population abundance, trend, distribution, health, and essential habitat
characteristics are fundamental to Steller sea lion management and recovery. Further, current
information on the primary threats is insufficient to assess their impact on recovery. Focused
research is needed on how these threats impact sea lion population growth and how they may
be mitigated in order to facilitate recovery. In addition to studies on individual threats, the
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3 The ESA listing factor criteria in Section VII.C.1 are met.

ACTIONS NEEDED: The Plan identifies 78 substantive actions needed to achieve recovery of
the western DPS by addressing the broad range of threats, and is geared toward three main
objectives: (1) the collection of information on status and vital rates, (2) research programs to
collect information on the remaining threats to recovery, including fisheries and other
anthropogenic factors, and (3) the implementation of conservation measures to remove impacts
of remaining threats to recovery. The Plan highlights three actions (below) that are especially
important to the recovery program for the western DPS:

Maintain current fishery conservation measures (Action 2.6.6)

After a long term decline, the western DPS appears to be stabilizing. The first slowing of
the decline began in the $998s suggesting that the management measures implemented
in the early 1990s may have been effective in reducing anthropogenic effects (e.g.,
shooting, harassment, and incidental take). The apparent population stability observed
in the last 6 years is correlated with comprehensive fishery management measures
implemented since the late 1990s. The current suite of management actions (or their
equivalent protection) should be maintained until substantive evidence demonstrates
that these measures can be reduced without limiting recovery.

Design and implement an adaptive management program to evaluate fishery
conservation measures (Action 2.6.8)

Due to the uncertainty in how fisheries affect Steller sea lions and their habitat, and the
difficulty in extrapolating from individual scientific experiments, a properly designed
adaptive management program should be implemented. This type of program has the
potential to assess the relative impact of commercial fisheries and to better distinguish
the impacts of other threats (including killer whale predation). This program will
require a robust experimental design with replication at the proper temporal and spatial
scales with the appropriate levels of commercial fishing as experimental treatments. It
will be a challenge to construct an adaptive management plan that meets the
requirements of the ESA, is statistically sufficient, and can be implemented by the
commercial fisheries. Acknowledging these hurdles, we must make a significant effort to
determine the feasibility of such a program.

Continue population monitoring and research on the key threats potentially
impeding sea lion recovery

Estimates of population abundance, trend, distribution, health, and essential habitat
characteristics are fundamental to Steller sea lion management and recovery. Further,
current information on the primary threats is insufficient to assess their impact on
recovery. Focused research is needed on how these threats impact sea lion population
growth and how they may be mitigated in order to facilitate recovery. In addition to
studies on individual threats, the dynamics between threats needs to be better
understood to assess the cumulative effects on sea lions.

FOFTAEESTIVMATED-€COSTOFREECOVERY-
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dynamics between threats needs to be better understood to assess the cumulative effects on sea
lions.

Maintain current fishery conservation measures (Action 2.6.6)

After a long term decline, the western DPS appears to be stabilizing. The first slowing of the
decline began in the 1990s, suggesting that the management measures implemented in the early
1990s may have been effective in reducing anthropogenic effects (e.g., shooting, harassment,
and incidental take). The apparent population stability observed in the last 6 years is correlated
with comprehensive fishery management measures implemented since the late 1990s. The
current suite of management actions (or their equivalent protection) should be maintained until
substantive evidence demonstrates that these measures can be reduced without limiting
recovery.

Design and implement an adaptive management program to evaluate fishery conservation
measures (Action 2.6.8)

Due to the uncertainty in how fisheries affect Steller sea lions and their habitat, and the
difficulty in extrapolating from individual scientific experiments, a properly designed adaptive
management program should be implemented. This type of program has the potential to assess
the relative impact of commercial fisheries and to better distinguish the impacts of other threats
(including killer whale predation). This program will require a robust experimental design with
replication at the proper temporal and spatial scales with the appropriate levels of commercial
fishing as experimental treatments. It will be a challenge to construct an adaptive management
plan that meets the requirements of the ESA, is statistically sufficient, and can be implemented
by the commercial fisheries. Acknowledging these hurdles, we must make a significant effort to
determine the feasibility of such a program.

Western DPS: $93 840000 for the first five fiscal years; $430,425,000 to full recovery

assuming 30 years for recovery starting in 2000 and using Xear 5 costs in this Plan
as the cost for all future years

Eastern DPS: $ 150,000 for the first year; $1,050,000 tatal including 10 years past-delisting
monitoring
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WestermrBP5—$93;846;006-fortire-first5 fiscal years; $430,425,000 to full recovery assuming
30 years for recovery starting in 2000 and using year 5 costs in this Plan as the cost
for all future years

Eastern DPS: $ 150,000 for the first year; $1,050,000 totat-for-16-years-post-delisting
o

ANTICIPATED DATE OF RECOVERY: For the western DPS, the time to recovery is
somewhat predictable if the current population trajectory continues. If the population
continues to increase (based on the 3% increasing trend counts since 2000), it would be eligible
for consideration for downlisting to threatened status within 9 years (i.e., by 2015). If that trend
continues further, as has been the case for the eastern DPS, then consideration for delisting is
possible by 2030. As more information is obtained on the threats, their impact on sea lions, and
how they can be effectively mitigated, more robust projections about the time to recovery, and
its expense, will be developed.

The eastern DPS appears to have recovered from predator control programs in the 20th century
which extirpated animals at rookeries and haulouts. Currently, no substantial threats are
evident, and the population continues to increase at approximately 3% per year. The primary
action in the plan is to initiate a status review for the eastern DPS and consider removing it from

the federal List of Endangered Wildlife and Plerrts<{potertiatty-ir2666-or2667:
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ANTICIPATED DATE OF RECOVERY: For the western DPS, the time to recovery is
somewhat predictable if the current population trajectory continues. If the population
continues to increase (based on the 3% increasing trend counts since 2000), it would be eligible
for consideration for downlisting to threatened status within nine years (i.e., by 2015). If that
trend continues further, as has been the case for the eastern DPS, then consideration for
delisting is possible by 2030. As more information is obtained on the threats, their impact on
sea lions, and how they can be effectively mitigated, more robust projections about the time to
recovery, and its expense, will be developed.

The eastern DPS appears to have recovered from predator control programs in the 20th century
which extirpated animals at rookeries and haulouts. Currently, no substantial threats are
evident, and the population continues to increase at approximately 3% per year. The primary
action in the plan is to initiate a status review for the eastern DPS and consider removing it from
the federal List of Endangered Wildlife and Planis.
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L. BACKGROUND

In the 1950s, the worldwide abundance of Steller sea lions (Eumetopias jubatus) was estimated at
240,000 to 300,000 animals, with a range which stretched across the Pacific rim from southern
California, Canada, Alaska, and into Russia and northern Japan (Figure I-1). By 1990, the U.S.
portion of the population had declined by about 80%, which prompted NMFS to list the Steller
sea lion as threatened under the ESA. The listing was based primarily on substantial declines
that occurred in the 1980s (as high as 15% per year) in the population currently designated as
the western distinct population segment (DPS) as well as on a reduced population size in the
population now designated as the eastern DPS. After listing in 1990, the rate of decline
decreased to about 5% per year.

In 1997, after continued declines in Alaska and the availability of new genetics information that
revealed further population structure, NMFS split the population into two distinct population
segments (Figure I-1). The western DPS, extending from Japan around the Pacific rim to Cape
Suckling in Alaska (144°W), was up-listed to endangered due to the continuous decline and lack
of recovery. The eastern DPS, extending from Cape Suckling east to British Columbia and south
to California, remained on the list as threatened because of concern over western DPS animals
ranging into the east, human interactions, and the lack of recovery in California.

The decline continued in the western DPS until about 2000. Since then, the population has
increased at about 3% per year and has been relatively consistent across the U.S. portion of the
range with the exception of the central Gulf of Alaska and the western Aleutian Islands areas.
The Asian component of the western DPS has been relatively stable overall, but with regional
differences. The eastern DPS has been increasing for over 20 years with the greatest increases in
southeast Alaska and British Columbia, but generally poor performance in California at the
southernmost extent of its range.

A. Species Description

Sea lions belong to the Order Carnivora, Suborder Pinnipedia, Family Otariidae, and Subfamily
Otariinae. The family contains the extant genera Arctocephalus, Callorhinus, Eumetopias, Neophoca,
Otaria, Phocarctos, and Zalophus. The genus Eumetopias contains one species, the Steller (also called
northern) sea lion, E. jubatus. Unless noted otherwise, all references to sea lions in this document
are to Steller sea lions.

Steller sea lions are the largest otariid and show marked sexual dimorphism with males larger than
females. The average standard length is 282 cm for adult males and 228 cm for adult females
(maximum of about 325 cm and 290 cm, respectively); weight of males averages 566 kg and
females 263 kg (maximum of about 1,120 kg and 350 kg) (Fiscus 1961, Calkins and Pitcher 1982,
Loughlin and Nelson 1986, Winship et al. 2001). The pelage is light buff to reddish brown and
slightly darker on the chest and abdomen. Naked parts of the skin are black (King 1954). Adult
males have long, coarse hair on the chest, shoulders, and back; the chest and neck are massive and
muscular. Newborn pups are about 1 m long, weigh 16-23 kg, and have a thick, dark-brown coat
that molts to lighter brown after 6 months (Daniel 2003). A more detailed physical description is
given in Loughlin et al. (1987) and Hoover (1988).



sslrpdraft0507.pdf

L. BACKGROUND

In the 1950s, the worldwide abundance of Steller sea lions (Eumetopias jubatus) was estimated at
240,000 to 300,000 animals, with a range which stretched across the Pacific rim from southern
California, Canada, Alaska, and into Russia and northern Japan (Figure I-1). By 1990, the U.S.
portion of the population had declined by about 80%, which prompted NMFS to list the Steller
sea lion as threatened under the ESA. The listing was based primarily on substantial declines
that occurred in the 1980s (as high as 15% per year) in the population currently designated as
the western distinct population segment (DPS) as well as on a reduced population size in the
population now designated as the eastern DPS. After listing in 1990, the rate of decline
decreased to about 5% per year.

In 1997, after continued declines in Alaska and the availability of new genetics information that
revealed further population structure, NMFS split the population into two distinct population
segments (Figure I-1). The western DPS, extending from Japan around the Pacific rim to Cape
Suckling in Alaska (144°W), was up-listed to endangered due to the continuous decline and lack
of recovery. The eastern DPS, extending from Cape Suckling east to British Columbia and south
to California, remained on the list as threatened because of concern over western DPS animals
ranging into the east, human interactions, and the lack of recovery in California.

The decline continued in the western DPS until about 2000. Since then, the population has
increased at about 3% per year and has been relatively consistent across the U.S. portion of the
range with the exception of the central Gulf of Alaska and the western Aleutian Islands areas.
The Asian component of the western DPS has been relatively stable overall, but with regional
differences. The eastern DPS has been increasing for over 20 years with the greatest increases in
southeast Alaska and British Columbia, but generally poor performance in California at the
southernmost extent of its range.

A. Species Description

Sea lions belong to the Order Carnivora, Suborder Pinnipedia, Family Otariidae, and Subfamily
Otariinae. The family contains the extant genera Arctocephalus, Callorhinus, Eumetopias, Neophoca,
Otaria, Phocarctos, and Zalophus. The genus Eumetopias contains one species, the Steller (also called
northern) sea lion, E. jubatus. Unless noted otherwise, all references to sea lions in this document
are to Steller sea lions.

Steller sea lions are the largest otariid and show marked sexual dimorphism with males larger than
females. The average standard length is 282 cm for adult males and 228 cm for adult females
(maximum of about 325 cm and 290 cm, respectively); weight of males averages 566 kg and
females 263 kg (maximum of about 1,120 kg and 350 kg) (Fiscus 1961, Calkins and Pitcher 1982,
Loughlin and Nelson 1986, Winship et al. 2001). The pelage is light buff to reddish brown and
slightly darker on the chest and abdomen. Naked parts of the skin are black (King 1954). Adult
males have long, coarse hair on the chest, shoulders, and back; the chest and neck are massive and
muscular. Newborn pups are about 1 m long, weigh 16-23 kg, and have a thick, dark-brown coat
that molts to lighter brown after 6 months (Daniel 2003). A more detailed physical description is
given in Loughlin et al. (1987) and Hoover (1988).



sslrpdraft0506.pdf

D i Reimer-GteterGemiomR "

Female Steller sea lions attain sexual maturity and first breed between 3 and 8 years of age (Pitcher
and Calkins 1981). The average age of reproducing females (i.e., generation time) is about 10 years
based on the life tables from Calkins and Pitcher (1982) and York (1994). They normally ovulate
and breed annually after maturity although because of a high rate of reproductive failures,
estimated birth rates have ranged from 55% to 63% (Calkins and Goodwin 1988, Pitcher and
Calkins 1981). They give birth to a single pup from late May through early July and then breed
about 11 days after giving birth. They undergo delayed implantation and the blastocyst implants
about 3.5 months after breeding. Some offspring are weaned near their first birthday while others
continue suckling for an additional year or more. While males may attain physiological maturity
before 7 years of age, they are seldom able to establish and defend a territory until 8 years or older
(Thorsteinson and Lensink 1962, Pitcher and Calkins 1981).

B. Distribution and Population Structure

The present range of Steller sea lions (Figure I-1) extends around the North Pacific Ocean rim from
northern Japan, the Kuril Islands and Okhotsk Sea, through the Aleutian Islands and Bering Sea,
along Alaska's southern coast, and south to California (Kenyon and Rice 1961, Loughlin ef al. 1984,
1992). Seal Rocks, at the entrance to Prince William Sound, Alaska, is the northernmost rookery
(60°09'N). Afio Nuevo Island off central California is the southernmost rookery (37°06'N),
although some pups were born at San Miguel Island (34°05'N) up until 1981. Prior to the decline in
the west, most large rookeries were in the Gulf of Alaska and Aleutian Islands (Kenyon and Rice
1961, Calkins and Pitcher 1982, Loughlin et al. 1984, 1992, Merrick et al. 1987). As the decline
continued, rookeries in the west became progressively smaller; consequently, the largest rookeries
are now in Southeast Alaska and British Columbia. In 2005, the Forrester Island complex
produced 3,429 pups and Hazy Islands 1,286 pups (both in Southeast Alaska). About 2,500 pups
were counted at the Scott Islands rookery in British Columbia in 2002. In 2005, Ugamak Island
(687 pups) and Pinnacle Rock (643 pups) were the largest rookeries in the Gulf of Alaska and
Aleutian Islands.

Most adult Steller sea lions occupy rookeries! during the pupping and breeding season, which
extends from late May to early July (Pitcher and Calkins 1981, Gisiner 1985). During the breeding
season some juveniles and non-breeding adults occur at or near the rookeries, but most are on
haulouts. Adult males, in particular, may disperse widely after the breeding season. Males that
breed in California move north after the breeding season and are rarely seen in California or
Oregon except from May through August (Mate 1973). During fall and winter many sea lions
disperse from rookeries and increase use of haulouts, particularly terrestrial sites but also sea ice in
the Bering Sea.

Steller sea lions are not known to make regular migrations, but they do move considerable
distances (Baba et al. 2000). Animals marked as pups on rookeries in the Gulf of Alaska have been
sighted in Southeast Alaska and British Columbia; some marked in British Columbia have been

! Throughout this document a rookery refers to a site where breeding occurs and sea lions may
haulout during the non-breeding period; a site designated as a rookery will be called a rookery the
entire year, even though breeding occurs there only from late May to early July.
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seen at Cape Saint Elias, Alaska; some marked in the eastern Aleutians have been seen in eastern
Bristol Bay, Alaska; and some marked in Oregon have been seen in northern California,
Washington, British Columbia, Southeast Alaska, and the northern Gulf of Alaska (Calkins and
Pitcher 1982, Calkins 1986, Loughlin 1997). Raum-Suryan ef al. (2002) analyzed resightings of 8,596
pups that were branded from 1975-1995 on rookeries in Alaska and reported that almost all
resightings of young-of-the-year were within 500 km of the rookery where the pup was born,
although subsequent observations documented movements of 11 month-old pups with their
mothers of over 800 km. Juvenile animals were seen at much greater distances from their rookery
of birth (up to 1785 km). Sightings of adults were generally less than 500 km away from the natal
rookery although adult males have since been seen over 1000 km from the rookery where they
held a territory (also their natal rookery).

Steller sea lion pups tagged in the Kuril Islands commonly moved northward to the east and west
coasts of Kamchatka (Burkanov et al. 1997) and have also been seen as far south as Yokahama,
Japan (Baba et al. 2000, NMFS unpublished data). Pups tagged on the Commander Islands have
moved to the east coast of Kamchatka (Burkanov et al. 1997). Juveniles marked in the central
Aleutian Islands have been observed in the Commander Islands.

NMEFS designated two DPSs of Steller sea lion based on genetic studies and phylogeographical
analyses from across the sea lion’s range (62 FR 24345). The eastern DPS includes sea lions born
on rookeries from California north through Southeast Alaska; the western DPS includes those
animals born on rookeries from Prince William Sound westward (Bickham et al. 1996, Loughlin
1997). The regulatory division between DPSs is Cape Suckling (144° west longitude) in the
northeast Gulf of Alaska. However, frequent movement is seen across this boundary by
animals from both populations, particularly juvenile animals (Raum-Suryan et al. 2002).

Mitochondrial DNA (mtDNA) has been the primary marker used to examine Steller sea lion
genetics. This marker is maternally inherited, so individuals inherit the same sequence as their
mother (barring mutation) and pass that marker on to their offspring and so on. Bickham et al.
(1996) reported on analyses of characteristics of mtDNA from 224 Steller sea lions sampled
between the Commander Islands and Oregon. The researchers found a high level of genetic
diversity with a large number of haplotypes occurring at a relatively low frequency (46 of 52
haplotypes with a frequency less than 0.03). Additional analyses from over 1200 sea lions
identified over 130 haplotypes range-wide (Bickham et al. 1998a, Ream 2002). A distinct break in
the distribution of haplotypes was found between locations sampled in the western part of the
range (Russia to the eastern Gulf of Alaska) and eastern locations (Southeast Alaska and Oregon),
indicating restricted gene flow between two populations (Figure I-1). These researchers speculated
that the two populations did not evolve from a single maternal ancestor but rather descended from
the genetic makeup of two populations that inhabited separate glacial refugia during the last ice
age.

Loughlin (1997) reviewed information on genetics, together with what is known about
distribution, population response, and phenotypic characteristics, to identify Steller sea lion
populations. He found that the strongest support for multiple populations came from the genetics
results described above, but information on distribution and movement patterns and population
responses provided additional support. Loughlin concluded that Steller sea lions shreretete
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managed as two populations, an eastern population that includes all animals born on rookeries
east of Cape Suckling, Alaska, and a western DPS that includes all animals born at rookeries west
of Cape Suckling. NMFS accepted this recommendation and in 1997 reclassified Steller sea lions as
two distinct population segments under the ESA (62 FR 24345)-

Bickham et al. (1998a) analyzed mtDNA from an additional 191 Steller sea lions, mostly from
regions not sampled in their previous study, e.g., Kuril Islands, British Columbia, and California.
The results from those samples combined with previous results confirmed the high degree of
genetic differentiation between eastern and western DPSs. Bickham ef al. (1998b) also analyzed
mtDNA from 36 Steller sea lions sampled in the Gulf of Alaska in 1976-1978 and compared the
results with samples collected in the 1990s following the steepest population decline (Bickham et al.
1996). They found that the high level of haplotypic diversity previously noted for the present
population had been maintained between the two sampling periods. Thus, genetic diversity of
Gulf of Alaska sea lions had been rrratrrtairredt in spite of the recent major decline in abundance.

Substantial additional genetic research was conducted with larger samplefremrtiroughout-tieof

Steller sea lion range, including most rookeries in Asia. ¥irite-tite results of these studies generally
confirm the strong east/west population detirreatiorrtheretseviderce-tirt-acdditiorat-stroctare
existsirrthewestermrBES (Trujillo et al. 2004, Baker et al. 2005, NS anpubiishred-data)-and that
the geographic boundary between the western and eastern populations may be striftirrg-to-tireeast
arrctrriced-BPSrookertesformming-(MNviESurpablistred)—Baderetnt—(2605)fourd-thata-third
poputatiorrexists just west of the Commander Islands in Russia.

Trujillo et al. (2004) examined mtDNA and nuclear DNA {wirchtscomtriboted-by-bothrparents)

from the same samples to show that the population separation apparent from the mtDNA work
was not clearly defined when males were taken into account. There was not a clear separation
of populations based on genetics when markers from both parents were included. They
suggested that the difference was either due to a faster population divergence at the mtDNA
locus or that, like many other mammals, Steller sea lions show a greater level of male-mediated
gene flow via immigration than in females, e.g. males tend to disperse more than females and
do not show the same philopatry for their natal areas as females.

Support for this result comes from observational work in the eastern DPS with the monitoring
of branded animals. Resights of animals branded as pups in one DPS have eeeastoraty-been
reported at haulouts and rookeries within the other DPS. In addition, recent mtDNA work with
large samples of pups from newly established rookeries in the eastern DPS has shown that some
females born in the western DPS are pupping in the eastern DPS (NMFS unpublished data).
Because these samples were collected from rookeries that were not yet established at the time of

the ESA designation, they were not included in the original genetic studies.

Ched * . ’ : e Jceriesofbirthamd-breed ] et
withirrthetr-parert-populations;thishas thepotenttad-toatfect tocat-poputationdyrremicsart-tinrs
: : : fertiomi-tHamskiamc Sirmbertof-+997 e

Foms; torti * chered : ] Frovkeries-(rorkrim-4996)
Orceastormatdispersat of animals from their natal rookeries may have important consequences for
expansion of thre-easterrrpoputatiorrand-possible-recoveryof-thewestermbBPSasitprovides=a
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shauld be managed as two populations, an eastern population that includes all animals born on
rookeries east of Cape Suckling, Alaska, and a western DPS that includes all animals born at
rookeries west of Cape Suckling. NMFS accepted this recommendation and in 1997 reclassified
Steller sea lions as two distinct population segments under the ESA (62 FR 24345 _62 ER 30772}

Bickham et al. (1998a) analyzed mtDNA from an additional 191 Steller sea lions, mostly from
regions not sampled in their previous study, e.g., Kuril Islands, British Columbia, and
California. The results from those samples combined with previous results confirmed the high
degree of genetic differentiation between eastern and western DPSs. Bickham et al. (1998b) also
analyzed mtDNA from 36 Steller sea lions sampled in the Gulf of Alaska in 1976-1978 and
compared the results with samples collected in the 1990s following the steepest population
decline (Bickham et al. 1996). They found that the high level of haplotypic diversity previously
noted for the present population had been maintained between the two sampling periods. Thus,
genetic diversity of Gulf of Alaska sea lions had been retained in spite of the recent major

decline in abundance Phylogenetic analysis by Harlin-Cognato et al (2006} indicates that the
o] 8]] ohility of suitahl \ory bahi % S

Substantial additional genetic research was conducted with larger samples fram thraughaut the
Steller sea lion range, including most rookeries in Asia. Ihe results of these studies generally
confirm the strong east/west population delineation. but differ in their description of further
structure within the western DPS when logking either at mtDNA qrnuclear DNA (Trujillo et al.
2004, Baker et al. 2005, Haffman et gl 2006 NMES pnnpublished data) A _further complexity is
the possibility that the geographic boundary between the western and eastern populations may

be changi Ll ing (Ditc! L SO0 NIMES Blished

Trujillo et al. (2004) examined mtDNA and nuclear DNA from the same samples to show that
the population separation apparent from the mtDNA work was not clearly defined when males
were taken into account. There was not a clear separation of populations based on genetics
when markers from both parents were included. They suggested that the difference was either
due to a faster population divergence at the mtDNA locus or that, like many other mammals,
Steller sea lions show a greater level of male-mediated gene flow via immigration than in
females, e.g. males tend to disperse more than females and do not show the same philopatry for
their natal areas as females.

Support for this result comes from observational work in the eastern DPS with the monitoring
of branded animals. Resights of animals branded as pups in one DPS have heenxeparied
accasionally at haulouts and rookeries within the other DPS. In addition, recent mtDNA work
with large samples of pups from newly established rookeries in the eastern DPS has shown that
some females born in the western DPS are pupping in the eastern DPS (NMFS unpublished
data). Because these samples were collected from rookeries that were not yet established at the
time of the ESA designation, they were not included in the original genetic studies.

Baker ot gl (2000) nsine miDNA hypothesized that a third population (Asian) may exist just

west of the Commander Islands in Russia. However.they found that the line was not nearly as
strongas the previouns split hetween the eastern and western DPSe. Haffman et ol (2006)
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ing vacant areas (Raum-Suryan et al. 2002). In
Southeast Alaska, new rookeries were established as population size increased, at least partially
the result of dispersal from the large Forrester Island rookery (Calkins et al. 1999, Raum-Suryan et
al. 2002, ADF&G unpublished ererter-

C. Overview of Population Status

Count data used to estimate population trend and evaluate status are of two types: counts of
pups about 1 month of age and counts of animals over 1 year of age (i.e., non-pups). Counts of
pups were usually made by observers on rookeries, herding the non-pups into the water, and
walking through the rookery and counting the pups (Calkins and Pitcher 1982, Sease et al. 2001).
Beginning in 2002, 126mm format aerial photography has also been used to count pups
(Westlake et al. 1997, Snyder et al. 2001). In British Columbia, pup counts were made from 35mm
slides taken during aerial surveys flown specifically to facilitate pup counts (vertical
orientation).

Counts of pups on rookeries conducted near the end of the birthing season are nearly complete
counts of pup production. These counts can be expanded to estimate approximate total population
size based on an estimated ratio of pups to non-pups in the population (Calkins and Pitcher 1982,
Trites and Larkin 1996). Based on estimates of birth rate and sex and age structure of a stable sea
lion population from the Gulf of Alaska, Calkins and Pitcher (1982) estimated total population
size was 4.5 times the number of pups born. Some pups die and disappear before the counts are
made and a few are born after the counts are conducted (Trites and Larkin 1996); because of this
the researchers selected 5.1 as a correction factor. It should be emphasized that this is a very
general estimate of population size as several factors can affect the accuracy of this correction
factor. Sex and age structure and mortality and birth rates may vary over time and among
populations and require different correction factors.

Non-pups were counted in most instances from 35 mm color slides taken from aircraft during the
breeding season (Calkins and Pitcher 1982, Merrick et al. 1987, Sease et al. 2001), although in recent
years some counts were made from 126mm format aerial photographs. Counts from 35 mm slides
and medium format photographs were highly correlated but, on average, slightly higher counts
were obtained from medium-format photographs (Fritz and Stinchcomb 2005).

Counts of both pups and non-pups were used to estimate trend for the various geographic areas
depending on availability of data. Trend analysis was conducted by linear regression of the
natural logarithms of the counts by year. For the western DPS, estimates of population trend, an
index to changes in absolute population abundance, were based on comparisons of counts among
years at a group of sites consistently monitored since the 1970s (trend sites). Trend sites include
the majority of animals observed in each survey (e.g., 72% in 1998, 75% in 2000; Sease et al. 2001).
“Trend rookeries” are a subset of all trend sites and include all major rookeries except those on
Outer and Attu Islands. Counts of pups on rookeries are also used to estimate population trend.

From the late 1960s through 2000, the western DPS declined over 80% in abundance, with
steepest declines of approximately 15% per year occurring in the late 1980s and slower declines
of about 5% per year in the 1990s (based on non-pup counts; Loughlin et al. 1992, Trites and
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accupying vacant areas (Raum-Suryan ef al. 2002). In Southeast Alaska, new rookeries were
established as population size increased, at least partially the result of dispersal from the large
Forrester Island rookery (Calkins et al. 1999, Raum-Suryan et al. 2002, ADF&G unpublished data)

and from the western DPS (INMFES ynpublished Pitcher ot gl _in press).

C. Overview of Population Status

Count data used to estimate population trend and evaluate status are of two types: counts of
pups about 1 month of age and counts of animals over 1 year of age (i.e., non-pups). Counts of
pups were usually made by observers on rookeries, herding the non-pups into the water, and
walking through the rookery and counting the pups (Calkins and Pitcher 1982, Sease et al. 2001).
Beginning in 2002, 126mm format aerial photography has also been used to count pups
(Westlake et al. 1997, Snyder et al. 2001). In British Columbia, pup counts were made from 35mm
slides taken during aerial surveys flown specifically to facilitate pup counts (vertical
orientation).

Counts of pups on rookeries conducted near the end of the birthing season are nearly complete
counts of pup production. These counts can be expanded to estimate approximate total population
size based on an estimated ratio of pups to non-pups in the population (Calkins and Pitcher 1982,
Trites and Larkin 1996). Based on estimates of birth rate and sex and age structure of a stable sea
lion population from the Gulf of Alaska, Calkins and Pitcher (1982) estimated total population
size was 4.5 times the number of pups born. Some pups die and disappear before the counts are
made and a few are born after the counts are conducted (Trites and Larkin 1996); because of this
the researchers selected 5.1 as a correction factor. It should be emphasized that this is a very
general estimate of population size as several factors can affect the accuracy of this correction
factor. Sex and age structure and mortality and birth rates may vary over time and among
populations and require different correction factors.
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Larkin 1996, Loughlin 1997, Sease and Loughlin 1999). Between 2000 and 2004, counts of non-
pups on western DPS trend sites increased or were stable through much of the Alaskan rarrge;

suggesting-that-tire-dectmrerraytavestopped (Sease and Gudmundson 2002, Fritz and
Stinchcomb 26885)y—FHrewestermrBPS+srow composed of about 44,800 sea lions in Alaska and
approx1mately 16,000 in Arstr—Frerrragritode-ard-comntirmons mrature-of-thedectireresutted-in

The specific causes of the decline are not known, and the relative importance of various factors
may have changed over time. While there is no consensus on the causes of the sharp decline in
the 1980s or consensus on why the population declined at a slower rate through the 1990s,
several factors have been proposed and have some degree of support. Direct mortality through
incidental take in fisheries, commercial harvests, and illegal shooting (Perez and Loughlin 1991,
Alverson 1992, Trites and Larkin 1992) has been proposed as one mechanism in the decline. A
reduction in survival and possibly fecarmdtity due to a reduced or modified prey base has
frequently been proposed as a factor in the decline. This could have resulted from commercial
tisheries (Fritz et al. 1995, Loughlin 1998) or by a major regime shift in the mid-1970s (Trenberth
1990, Springer 1998, Benson and Trites 2002, Le Boeuf and Crocker 2005, Trites et al. 2006a).
Predation by killer whales, alone or in conjunction with other factors, may also have
contributed to the declines of sea lions and other species of marine mammals in Alaska (Barrett-
Lennard et al. 1995, Springer et al. 2003). It should be noted that Steller sea lions are not the only
population of marine mammals to undergo a substantial decline in portions of western Alaska.
Harbor seals (Pitcher 1990, Frost et al. 1999, Small et al. 2003, Ver Hoef 2003), northern fur seals
(Trites 1992, Towell et al. 2006), and sea otters (Estes et al. 1998, Doroff et al. 2003) have all
declined substantially over at least portions of the range of the western DPS of Steller sea lion.

During approximately the same period, the eastern DPS has more than doubled in size and is at
its highest level in recent history, numbering 45,000 to 51,000 animals in 2002 (Pitcher et al.
submitted). This population increased at about 3% per year from the late 1970s through 2002.
Recent data from Southeast Alaska (2005) and California (2004) suggest continued population
growth. Legal protection, both in the United States and Canada, probably played an important
role in population growth.

D. Western DPS Status and Trend

The western DPS of Steller sea lion breeds on rookeries in Alaska (the U.S. portion of the western
DPS) from Prince William Sound (144°W) west through the Aleutian Islands and in Russia on the
Kamchatka peninsula, Kuril Islands and the Sea of Okhotsk (Bickham et al. 1996, Loughlin 1997).
Loughlin et al. (1984) estimated the worldwide population of Steller sea lions was between 245,000
and 290,000 animals (including pups) in the late 1970s (1974-80). Though the genetic differences
between the eastern and western DPSs were not known at the time, Loughlin et al. (1984) noted
that 90% of the worldwide population of Steller sea lions was in the western DPS in the early
1980s (75% in the U.S. and 15% in Russia) and 10% in the eastern DPS. Loughlin et al. (1984)
concluded that the total worldwide population size (both DPSs) was not significantly different
from that estimated by Kenyon and Rice (1961) for the years 1959 and 1960, though the
distribution of animals had changed. After conducting a range-wide survey in 1989, Loughlin et
al. (1992) noted that the worldwide Steller sea lion population had declined by over 50% in the
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Non-pups were counted in most instances from 35 mm color slides taken from aircraft during the
breeding season (Calkins and Pitcher 1982, Merrick et al. 1987, Sease et al. 2001), although in recent
years some counts were made from 126mm format aerial photographs. Counts from 35 mm slides
and medium format photographs were highly correlated but, on average, slightly higher counts
were obtained from medium-format photographs (Fritz and Stinchcomb 2005).

Counts of both pups and non-pups were used to estimate trend for the various geographic areas
depending on availability of data. Trend analysis was conducted by linear regression of the
natural logarithms of the counts by year. For the western DPS, estimates of population trend, an
index to changes in absolute population abundance, were based on comparisons of counts among
years at a group of sites consistently monitored since the 1970s (trend sites). Trend sites include
the majority of animals observed in each survey (e.g., 72% in 1998, 75% in 2000; Sease et al. 2001).
“Trend rookeries” are a subset of all trend sites and include all major rookeries except those on
Outer and Attu Islands. Counts of pups on rookeries are also used to estimate population trend.

From the late 1960s through 2000, the western DPS declined over 80% in abundance, with
steepest declines of approximately 15% per year occurring in the late 1980s and slower declines
of about 5% per year in the 1990s (based on non-pup counts; Loughlin et al. 1992, Trites and
Larkin 1996, Loughlin 1997, Sease and Loughlin 1999). Between 2000 and 2004, counts of non-
pups on western DPS trend sites increased or were stable through much of the Alaskan range.

\ ] 0 2004 Dot this i . | did . . b
and instead the population may have stabilized (Sease and Gudmundson 2002, Fritz and
Stinchcomb 2005, Eritz ef gl 20062) The western DPS was composed of about 44,800 sea lions in
Alaska and approximately 16,000 in Asiafbased.on 2004 survey estimates).

The specific causes of the decline are not known, and the relative importance of various factors
may have changed over time. While there is no consensus on the causes of the sharp decline in
the 1980s or consensus on why the population declined at a slower rate through the 1990s,
several factors have been proposed and have some degree of support. Direct mortality through
incidental take in fisheries, commercial harvests, and illegal shooting (Perez and Loughlin 1991,
Alverson 1992, Trites and Larkin 1992) has been proposed as one mechanism in the decline. A
reduction in survival and possibly natality due to a reduced or modified prey base has
frequently been proposed as a factor in the decline. This could have resulted from commercial
fisheries (Fritz et al. 1995, Loughlin 1998) or by a major regime shift in the mid-1970s (Trenberth
1990, Springer 1998, Benson and Trites 2002, Le Boeuf and Crocker 2005, Trites et al. 2006a).
Predation by killer whales, alone or in conjunction with other factors, may also have
contributed to the declines of sea lions and other species of marine mammals in Alaska (Barrett-
Lennard et al. 1995, Springer et al. 2003). It should be noted that Steller sea lions are not the only
population of marine mammals to undergo a substantial decline in portions of western Alaska.
Harbor seals (Pitcher 1990, Frost et al. 1999, Small et al. 2003, Ver Hoef 2003), northern fur seals
(Trites 1992, Towell et al. 2006), and sea otters (Estes et al. 1998, Doroff et al. 2003) have all
declined substantially over at least portions of the range of the western DPS of Steller sea lion.
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1980s, to approximately 116,000 animals, with the entire decline occurring in the range of the
western DPS.

1. Alaska (U.S. portion of the range)

Steller sea lions use 38 rookeries and hundreds of haul-out sites within the range of the western
DPS in Alaska (Figures I-2 and I-3). The first reported counts of Steller sea lions in Alaska were
made in 1956-1960 (Kenyon and Rice 1961, Mathisen and Lopp 1963), and these totaled
approximately 140,000 for the Gulf of Alaska (GOA) and Aleutian Islands (Al) regions (Merrick et
al. 1987) Subsequent surveys showed a major decline in numbers first detected in the eastern Al
in the mid-1970s (Braham et al. 1980). The decline spread eastward to the central GOA during the
late 1970s and early 1980s and westward to the central and western Al during the early and mid
1980s (Merrick et al. 1987, Byrd 1989). Approximately 110,000 adult and juvenile sea lions were
counted in the Kenai-Kiska region in 1976-1979, and by 1985 and 1989, counts had dropped to
about 68,000 (Merrick et al. 1987) and 25,000 (Loughlin et al. 1990), respectively. Since 1990 when
Steller sea lions were listed under the ESA, complete surveys have been conducted throughout
their range in Alaska every one or two years (Merrick et al. 1991, 1992, Sease et al. 1993, 1999, 2001,
Strick et al. 1997, Sease and Loughlin 1999, Sease and Gudmundson 2002, Sease and York 2003,
Fritz and Stinchcomb 2005).

Stefter-seartion populations in parts of the Alaskan range of the western DPS may have begun to
drop between the late 1950s and the mid 1970s (Table I-#¥: From the mid-1970s to 1990 the
overall western DPS in Alaska declined by over 70%, with the largest declines in the AI (76% to
84%) and smaller declines in the GOA (23% to 71%; Table I-1). Between 1990 and 2000, trend site
counts continued to decline, though more slowly than in the 1980s, resulting in a total reduction
of almost 90% since the 1950s and 83% since the 1970. Sub-area declines from 1990 to 2000 had a
different pattern than in the 1970s-1990 period, with smaller changes in the center of the Alaskan
range (western GOA and eastern and central Aleutians: -32% to +1%) and larger declines at the
edges (eastern and central GOA and western Aleutians: -54% to -64%). The average rate of
decline between 1990 and 2000 for all trend sites in the western DPS was 5.1% per year (Sease et al.
2001).

Between 2000 and 2004, Kenai-Kiska and western Alaska population trend site counts of non-pup
Steller sea lions increased by 12% (Table I-1; Fritz and Stinchcomb 2005). Increases were not
spread evenly across the range in Alaska, however. Non-pup counts increased by over 20% in the
eastern Aleutian Islands and in the eastern and western GOA, and by 10% in the central Aleutian
Islands, but were lower by as much as 16% in the central GOA and western Aleutians (Table I-1;
Figures I-2 and I-3). While overall non-pup counts from 2000 to 2004 increased, counts trrtire

® For the western DPS of Steller sea lion in Alaska, count data have generally been combined and analyzed in six
subareas (Figures I-2 and 1-3), which are geoaraphically convenient but do not necessarily reflect biologically
important units. Because earlier efforts to count sea lions were concentrated in the center of their Alaskan ranage,
avaluations of lona-term trends have often been calculated for the "Kenai to Kiska" index area, which includes the
central and western Gulf of Alaska and the eastern and central Aleutian Islands.

% In some cases the counts shown in this table are lower than total survey counts given above (and used in some other
reports) because not all sites counted in a survey are trend sites.
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During approximately the same period, the eastern DPS has more than doubled in size and is at
its highest level in recent history, numbering 45,000 to 51,000 animals in 2002 (Pitcher et al.
submitted). This population increased at about 3% per year from the late 1970s through 2002.
Recent data from Southeast Alaska (2005) and California (2004) suggest continued population
growth. Legal protection, both in the United States and Canada, probably played an important
role in population growth.

D. Western DPS Status and Trend

The western DPS of Steller sea lion breeds on rookeries in Alaska (the U.S. portion of the western
DPS) from Prince William Sound (144°W) west through the Aleutian Islands and in Russia on the
Kamchatka peninsula, Kuril Islands and the Sea of Okhotsk (Bickham et al. 1996, Loughlin 1997).
Loughlin et al. (1984) estimated the worldwide population of Steller sea lions was between 245,000
and 290,000 animals (including pups) in the late 1970s (1974-80). Though the genetic differences
between the eastern and western DPSs were not known at the time, Loughlin et al. (1984) noted
that 90% of the worldwide population of Steller sea lions was in the western DPS in the early
1980s (75% in the U.S. and 15% in Russia) and 10% in the eastern DPS. Loughlin et al. (1984)
concluded that the total worldwide population size (both DPSs) was not significantly different
from that estimated by Kenyon and Rice (1961) for the years 1959 and 1960, though the
distribution of animals had changed. After conducting a range-wide survey in 1989, Loughlin et
al. (1992) noted that the worldwide Steller sea lion population had declined by over 50% in the
1980s, to approximately 116,000 animals, with the entire decline occurring in the range of the
western DPS.

1. Alaska (U.S. portion of the range)

Steller sea lions use 38 rookeries and hundreds of haul-out sites within the range of the western
DPS in Alaska (Figures I-2 and I-3). The first reported counts of Steller sea lions in Alaska were
made in 1956-1960 (Kenyon and Rice 1961, Mathisen and Lopp 1963), and these totaled
approximately 140,000 for the Gulf of Alaska (GOA) and Aleutian Islands (Al) regions (Merrick et
al. 1987)3 Subsequent surveys showed a major decline in numbers first detected in the eastern Al
in the mid-1970s (Braham ef al. 1980). The decline spread eastward to the central GOA during the
late 1970s and early 1980s and westward to the central and western Al during the early and mid
1980s (Merrick et al. 1987, Byrd 1989). Approximately 110,000 adult and juvenile sea lions were
counted in the Kenai-Kiska region in 1976-1979, and by 1985 and 1989, counts had dropped to
about 68,000 (Merrick et al. 1987) and 25,000 (Loughlin et al. 1990), respectively. Since 1990 when
Steller sea lions were listed under the ESA, complete surveys have been conducted throughout
their range in Alaska every one or two years (Merrick et al. 1991, 1992, Sease et al. 1993, 1999, 2001,
Strick et al. 1997, Sease and Loughlin 1999, Sease and Gudmundson 2002, Sease and York 2003,
Fritz and Stinchcomb 2005).

% For the western DPS of Steller sea lion in Alaska, count data have generally been combined and analyzed in six
subareas (Figures 1-2 and 1-3), which are geographically convenient but do not necessarily reflect biologically
important units. Because earlier efforts to count sea lions were concentrated in the center of their Alaskan ranage,
avaluations of lona-term trends have often been calculated for the "Kenai to Kiska" index area, which includes the
central and western Gulf of Alaska and the eastern and central Aleutian Islands.
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westerrs GOA and eastern Al had essentially no trend between 1990 and 2004, suggesting that
western Steller sea lions in the core of their Alaskan range may currently be oscillating around a
new lower mean level.

Using the methods described in Loughlin et al. (1992), Loughlin (1997) estimated that the non-pup
U.S. portion of the western DPS totaled approximately 177,000 animals in the 1960s; 149,000 in the
1970s; 102,000 in 1985; 51,500 in 1989; and only 33,600 in 1994. Using similar methods, Loughlin
and York (2000) estimated the number of non-pups in the U.S. portion of the western DPS in 2000
at about 33,000 animals. Using a different methrod4; Ferrero et al. (2000) and Angliss and Outlaw
(2005) estimated the minimum abundance of the U.S. portion of the western DPS in 1998 at 39,031
and in 2001-2004 at 38,206, respectively, a decline of over 80% since the late 1970s.

Pups have been counted less frequently than non-pups, but the overall trends since the late 1970s
have been similar to counts of non-pups (Table I-2). The number of pups counted in the Kenai-
Kiska region declined by 70% from the mid-1980s to 1994, with large declines (63% to 81%) in
each of the four sub-areas. From 1994 to 2001-02, Kenai-Kiska pup counts decreased another 19%,
with the largest change (-39%) observed in the central GOA. The overall decline in the number of
pups in the Kenai-Kiska region from the mid-1980s through 2002 was 76%. Pup counts in the
eastern GOA (not included in the Kenai-Kiska region) declined by 35% from 1994 to 2002, while
in the western Aleutian Islands, pup counts declined by 50% between 1997 and 2002 (Table I-2).
Between 2001-02 and 2005, increases in pup counts were noted in the eastern and western GOA
and eastern Al, while pup counts declined in the central GOA and central and western Al. In
June-July 2005, a medium format aerial survey for pups was conducted from Prince William
Sound to Attu Island, which provided the first complete pup count for all western DPS rookeries
in Alaska (n = 9,951 pups; NMFS unpublished data). Using the “pup” estimator (4.5) yields an
estimate of approximately 44,800 Steller sea lions in the range of the western DPS in Alaska.

The population of Steller sea lions on the Pribilof Islands has seen similar declines, although the
trends were initiated much earlier. Elliott (1880) reported that approximately 10,000 to 12,000
animals were distributed at rookeries on both St. Paul and St. George Islands in the 1870s.
Osgood et al. (1916) described the importance of Steller sea lions to the local community for both
food and material for clothing and boats. The pups especially were favored for their meat.
Between 1870 and 1890, at least 4,000 sea lions were killed on St. Paul Island and by the early
1900s the local agent noted that the hunt should cease de to a reduced population (Osgood et al.
1916). In 1940, Scheffer counted 800-900 adults and 300-400 pups on St. Paul and noted that the
population was growing and that the sea lions interfered with the management of the fur seal
herd by competing for both food and space and “creating a nuisance to the men who drive and
kill the seals” (Scheffer 1946). This competition initiated a request to cull part of the population.
The recommendation was to kill 50 pups a month during June, July, and August to assess the
seasonal quality of the pelts.

* Estimated population numbers were based on a pup multiplier (e.., 5.1 and 4.5 were used), while the minimum
population estimates were based on adding the total number of non-pups counted in an aerial survey with the “best”
astimate of pups counted.
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Steller sea lion populations in parts of the Alaskan range of the western DPS may have begun to
drop between the late 1950s and the mid 1970s (Table I-14).. From the mid-1970s to 1990 the
overall western DPS in Alaska declined by over 70%, with the largest declines in the AI (76% to
84%) and smaller declines in the GOA (23% to 71%; Table I-1). Between 1990 and 2000, trend site
counts continued to decline, though more slowly than in the 1980s, resulting in a total reduction
of almost 90% since the 1950s and 83% since the 1970. Sub-area declines from 1990 to 2000 had a
different pattern than in the 1970s-1990 period, with smaller changes in the center of the Alaskan
range (western GOA and eastern and central Aleutians: -32% to +1%) and larger declines at the
edges (eastern and central GOA and western Aleutians: -54% to -64%). The average rate of
decline between 1990 and 2000 for all trend sites in the western DPS was 5.1% per year (Sease et al.
2001).

Between 2000 and 2004, Kenai-Kiska and western Alaska population trend site counts of non-pup
Steller sea lions increased by 12% (Table I-1; Fritz and Stinchcomb 2005). Increases were not
spread evenly across the range in Alaska, however. Non-pup counts increased by over 20% in the
eastern Aleutian Islands and in the eastern and western GOA, and by 10% in the central Aleutian
Islands, but were lower by as much as 16% in the central GOA and western Aleutians (Table I-1;
Figures I-2 and I-3). While overall non-pup counts from 2000 to 2004 increased, counts inthe
western GOA and eastern Al had essentially no trend between 1990 and 2004, suggesting that
western Steller sea lions in the core of their Alaskan range may currently be oscillating around a
new lower mean level.

Using the methods described in Loughlin et al. (1992), Loughlin (1997) estimated that the non-pup
U.S. portion of the western DPS totaled approximately 177,000 animals in the 1960s; 149,000 in the
1970s; 102,000 in 1985; 51,500 in 1989; and only 33,600 in 1994. Using similar methods, Loughlin
and York (2000) estimated the number of non-pups in the U.S. portion of the western DPS in 2000
at about 33,000 animals. Using a different methad>. Ferrero et al. (2000) and Angliss and Outlaw

2 In some cases the counts shown in this table are lower than total survey counts given above (and used in some other
reports) because not all sites counted in a survey are trend sites.

“ Estimated population numbers were based on a pup multiplier (e.., 5.1 and 4.5 were used), while the minimum
population estimates were based on adding the total number of non-pups counted in an aerial survey with the “best”
astimate of pups counted.
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The combination of hunting and culling appears to have kept the Pribilof sea lion population at
reduced numbers, and Loughlin et al. (1984) reported that the breeding rookeries on St. George
Island were extirpated by 1916. No pups have been reported on St. George since. In the summer
of 1960, 4,000 to 5,000 non-pups and 2,866 pups were counted on Walrus Island, just offshore of
St. Paul (Kenyon 1962). Between the 1960s and 2005, however, numbers of non-pups and pups on
Walrus Island declined over 90%, to 322 non-pups in 2001 and only 29 pups in 2005 (Figure I-3
and Table I-2; Loughlin et al. 1984, NMFS unpublished data). The cause of the declines during the
last 50 years remains unexplained. Subsistence takes of non-pups have continued on the main
islands of St. Paul and St. George averaging 141 during 1992-1998, but declined to less than 100
sea lions in the latter half of the 1990s (Wolfe and L.B. Hutchinson-Scarbrough 1999). Walrus
Island is the only Steller sea lion rookery still active in the Pribilofs, but pup production has
declined steadily from 2,866 in 1960 to approximately 334 in 1982, 50 in 1991, 39 in 2001, and only
29 in 2005 (NMFS 1992, NMFS unpublished data, Fritz and Stinchcomb 2005).

Modeling studies based primarily on data collected in the central GOA indicate that the decline
experienced by the western sea lion population in Alaska in the 1980s may have been caused by a
steep drop in the survival rate of juveniles, perhaps by as much as 20-30% (York 1994, Pascual and
Adkison 1994, Holmes and York 2003). However, the models suggest that the decline at this time
was also associated with smaller decreases in adult survival and female feeumeity (Holmes and
York 2003). The drop in fecarwttty would not have been predicted based on density-dependence
alone. Subsequent to the 1980s, demographic models indicate that juvenile and adult survival
rates rebounded to levels similar to those of the stable equilibrium population of the 1970s, but
that fecorredity continued to decline into the 1990s (Holmes and York 2003).

2. Russia and Asia

Steller sea lions use 10 rookeries and approximately 77 haul-out sites within the range of the
western DPS in Russia (Figure I-5). Of these 77 haul-outs, three had been rookeries, but presently
no breeding occurs there, 49 are active haul-out sites, 20 have been abandoned (no sea lions seen
there for the past 5-10 years), and five have inadequate information to assess their status.
Analysis of available data collected in the former Soviet Union indicates that in the 1960s, the
Steller sea lion population totaled about 27,000 (including pups), most of which were in the Kuril
Islands. Between 1969 and 1989, numbers of adult and juvenile sea lions at major rookeries and
haul-outs in the Kuril Islands alone declined 74% (Merrick et al. 1990). By the late 1980s and early
1990s, the total Russian population had declined by approximately 50% to about 13,000 (including
pups) (Burkanov and Loughlin in press). Since the early 1990s, the population has increased in
most areas and, in 2005, is estimated to number approximately 16,000 (including pups)(Burkanov
and Loughlin in press).

Trends in counts of non-pup and pup Steller sea lions on selected rookeries and haulout sites have
varied by subarea within Russian waters (Tables I-3 and 1-4; Figure I-5). In the Kuril and
Commander Islands and in eastern Kamchatka, Steller sea lion numbers declined through the
1970s and 1980s, but increased slightly or were stable from the early 1990s through 2005. In the
western Bering Sea, there are no rookeries; numbers of non-pups have plunged over 90% and
since 2000, have totaled less than 100 (Table I-3). By contrast, Steller sea lion numbers on Tuleny
Island and at two rookeries in the Sea of Okhotsk (on Iony and Yamsky Islands) have increased
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(2005) estimated the minimum abundance of the U.S. portion of the western DPS in 1998 at 39,031
and in 2001-2004 at 38,206, respectively, a decline of over 80% since the late 1970s.

Pups have been counted less frequently than non-pups, but the overall trends since the late 1970s
have been similar to counts of non-pups (Table I-2). The number of pups counted in the Kenai-
Kiska region declined by 70% from the mid-1980s to 1994, with large declines (63% to 81%) in
each of the four sub-areas. From 1994 to 2001-02, Kenai-Kiska pup counts decreased another 19%,
with the largest change (-39%) observed in the central GOA. The overall decline in the number of
pups in the Kenai-Kiska region from the mid-1980s through 2002 was 76%. Pup counts in the
eastern GOA (not included in the Kenai-Kiska region) declined by 35% from 1994 to 2002, while
in the western Aleutian Islands, pup counts declined by 50% between 1997 and 2002 (Table I-2).
Between 2001-02 and 2005, increases in pup counts were noted in the eastern and western GOA
and eastern Al, while pup counts declined in the central GOA and central and western Al. In
June-July 2005, a medium format aerial survey for pups was conducted from Prince William
Sound to Attu Island, which provided the first complete pup count for all western DPS rookeries
in Alaska (n = 9,951 pups; NMFS unpublished data). Using the “pup” estimator (4.5) yields an
estimate of approximately 44,800 Steller sea lions in the range of the western DPS in Alaska.

The population of Steller sea lions on the Pribilof Islands has seen similar declines, although the
trends were initiated much earlier. Elliott (1880) reported that approximately 10,000 to 12,000
animals were distributed at rookeries on both St. Paul and St. George Islands in the 1870s.
Osgood et al. (1916) described the importance of Steller sea lions to the local community for both
food and material for clothing and boats. The pups especially were favored for their meat.
Between 1870 and 1890, at least 4,000 sea lions were killed on St. Paul Island and by the early
1900s the local agent noted that the hunt should cease due to a reduced population (Osgood et al.
1916). In 1940, Scheffer counted 800-900 adults and 300-400 pups on St. Paul and noted that the
population was growing and that the sea lions interfered with the management of the fur seal
herd by competing for both food and space and “creating a nuisance to the men who drive and
kill the seals” (Scheffer 1946). This competition initiated a request to cull part of the population.
The recommendation was to kill 50 pups a month during June, July, and August to assess the
seasonal quality of the pelts.

The combination of hunting and culling appears to have kept the Pribilof sea lion population at
reduced numbers, and Loughlin et al. (1984) reported that the breeding rookeries on St. George
Island were extirpated by 1916. No pups have been reported on St. George since. In the summer
of 1960, 4,000 to 5,000 non-pups and 2,866 pups were counted on Walrus Island, just offshore of
St. Paul (Kenyon 1962). Between the 1960s and 2005, however, numbers of non-pups and pups on
Walrus Island declined over 90%, to 322 non-pups in 2001 and only 29 pups in 2005 (Figure I-3
and Table I-2; Loughlin et al. 1984, NMFS unpublished data). The cause of the declines during the
last 50 years remains unexplained. Subsistence takes of non-pups have continued on the main
islands of St. Paul and St. George averaging 141 during 1992-1998, but declined to less than 100
sea lions in the latter half of the 1990s (Wolfe and L.B. Hutchinson-Scarbrough 1999). Walrus
Island is the only Steller sea lion rookery still active in the Pribilofs, but pup production has
declined steadily from 2,866 in 1960 to approximately 334 in 1982, 50 in 1991, 39 in 2001, and only
29 in 2005 (NMFS 1992, NMFS unpublished data, Fritz and Stinchcomb 2005).
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considerably in the last 15 years. Overall, counts of non-pups on all Russian trend sites were
essentially stable between 1989 and 2004 (an annual rate of change of -0.02%, which is not
significantly different from 0; p=0.96).

The Steller sea lion is listed as an endangered species under Russian legislation. While the
Russian government currently has no organized program of monitoring and research, both NMFS
and the Alaska SeaLife Center have programs to monitor population trends (non-pup and pup
counts), estimate vital rates (branding and re-sighting), collect food habits data, and conduct other
research on Steller sea lions in Russia. It is anticipated that research on Russian-Asian sea lions
will continue to be supported by both institutions in the near future.

3. Western DPS overall

The western DPS of Steller sea lions decreased from an estimated 220,000-265,000 animals in the
late 1970s to less than 50,000 in 2000. The decline began in the 1970s in the eastern Aleutian
Islands (Braham et al. 1980), western Bering Sea/Kamchatka and the Kuril Islands. In Alaska,
the decline spread and intensified east and west of the eastern Aleutians in the 1980s and
persisted at a slower rate through 2000 (Sease et al. 2001). The 12% increase in numbers of non-
pups counted in the Alaskan range of the western DPS between 2000 and 2004 was the first
region-wide increase observed during more than two decades of systematic surveys. The
observed increase, however, has not been spread evenly among all regions of Alaska. Increases
were noted in the eastern and western Gulf of Alaska and in the eastern and central Aleutian
Islands, while the decline persisted through 2004 in the central Gulf of Alaska and the western
Aleutian Islands. Non-pup counts at all western DPS trend sites in Alaska in 2004 were similar
to the 1998 total, but were still 33% lower than the number counted in 1990. In Russia, both pup
and non-pup data indicate that sea lion numbers are increasing at Sakhalin Island and in the Sea
of Okhotsk and likely at the Commander Islands. However, non-pup numbers in Kamchatka
and the Kuril Islands, the former core of the Russian range, declined substantially through the
late 1980s, but have increased slightly through 2005. The number of western Steller sea lions
throughout its range in Alaska and Russia in 2005 is estimated at approximately 60,000 (44,800
in Alaska and 16,000 in Russia).

E. Eastern DPS Status and Trend
1. Overview

The available historical records of Steller sea lion abundance were reviewed for the eastern DPS
in an attempt to relate current population size with levels prior to the initiation of standardized
surveys (Figure 1-6). These records provide interesting insights into relative population levels
but must be interpreted with caution because the older counts were obtained by a variety of
methods and during varying times of the year. Count data obtained prior to 1970 were not
subjected to quantitative analyses because of intermittent availability and concerns about
comparability with more recent count data. Counts of both pups and non-pups were used to
estimate trends for the various geographic areas depending on availability of data (Figures I-7
and I-8). Trend analysis was conducted by linear regression of the natural logarithms of the
counts by year.
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Modeling studies based primarily on data collected in the central GOA indicate that the decline
experienced by the western sea lion population in Alaska in the 1980s may have been caused by a
steep drop in the survival rate of juveniles, perhaps by as much as 20-30% (York 1994, Pascual and
Adkison 1994, Holmes and York 2003). However, the models suggest that the decline at this time
was also associated with smaller decreases in adult survival and female natality (Holmes and
York 2003). The drop in natality would not have been predicted based on density-dependence
alone. Subsequent to the 1980s, demographic models indicate that juvenile and adult survival
rates rebounded to levels similar to those of the stable equilibrium population of the 1970s, but
that natality continued to decline into the 1990s (Holmes and York 2003).

2. Russia and Asia

Steller sea lions use 10 rookeries and approximately 77 haul-out sites within the range of the
western DPS in Russia (Figure I-5). Of these 77 haul-outs, three had been rookeries, but presently
no breeding occurs there, 49 are active haul-out sites, 20 have been abandoned (no sea lions seen
there for the past 5-10 years), and five have inadequate information to assess their status.
Analysis of available data collected in the former Soviet Union indicates that in the 1960s, the
Steller sea lion population totaled about 27,000 (including pups), most of which were in the Kuril
Islands. Between 1969 and 1989, numbers of adult and juvenile sea lions at major rookeries and
haul-outs in the Kuril Islands alone declined 74% (Merrick et al. 1990). By the late 1980s and early
1990s, the total Russian population had declined by approximately 50% to about 13,000 (including
pups) (Burkanov and Loughlin in press). Since the early 1990s, the population has increased in
most areas and, in 2005, is estimated to number approximately 16,000 (including pups)(Burkanov
and Loughlin in press).

Trends in counts of non-pup and pup Steller sea lions on selected rookeries and haulout sites have
varied by subarea within Russian waters (Tables I-3 and 1-4; Figure I-5). In the Kuril and
Commander Islands and in eastern Kamchatka, Steller sea lion numbers declined through the
1970s and 1980s, but increased slightly or were stable from the early 1990s through 2005. In the
western Bering Sea, there are no rookeries; numbers of non-pups have plunged over 90% and
since 2000, have totaled less than 100 (Table I-3). By contrast, Steller sea lion numbers on Tuleny
Island and at two rookeries in the Sea of Okhotsk (on Iony and Yamsky Islands) have increased
considerably in the last 15 years. Overall, counts of non-pups on all Russian trend sites were
essentially stable between 1989 and 2004 (an annual rate of change of -0.02%, which is not
significantly different from 0; p=0.96).

The Steller sea lion is listed as an endangered species under Russian legislation. While the
Russian government currently has no organized program of monitoring and research, both NMFS
and the Alaska SealLife Center have programs to monitor population trends (non-pup and pup
counts), estimate vital rates (branding and re-sighting), collect food habits data, and conduct other
research on Steller sea lions in Russia. It is anticipated that research on Russian-Asian sea lions
will continue to be supported by both institutions in the near future.
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Population trend was analyzed by geographic regions (Southeast Alaska, British Columbia,
Washington, Oregon, and California) as the data were collected by various state and federal
agencies in each area. Steller sea lions, particularly juveniles, range widely (Raum-Suryan et al.
2002), and therefore population estimates for a particular geographic area represent the number
of animals supported by the rookeries in that area and not the exact number of animals present
in the area at any time. This is particularly true when large rookeries are located near
jurisdictional borders such as the boundaries between Southeast Alaska and British Columbia
and between Oregon and California.

2. Southeast Alaska

Numbers of pups counted on rookeries increased from 2,219 in 1979 to 5,510 in 2005, an annual
rate of increase of 3.1% (Table I-5). In 1979, the Forrester Island rookery complex was the only
rookery in Southeast Alaska. During the early 1980s, a rookery developed at Hazy Islands, and
in the early 1990s at White Sisters. Recently, two additional sites, Graves Rocks and Biali Rocks,
appear to have developed into rookeries with 175 and 100 pups counted respectively at the two
sites in 2005. Since 1990, nearly all the increase in pup numbers has been at the newer rookeries,
as pup numbers at the Forrester Island rookery were stable (P = 0.302). In addition to the five
rookeries, sea lions used 30 major haulouts, plus several other sites for brief periods each year,
probably in conjunction with seasonal prey concentrations.

At four of five rookeries in Southeast Alaska, counts of non-pups increased substantially from
1979 to 2005 (Table I-6). Based on 2002 pup counts, estimated Steller sea lion abundance (all age
classes) in Southeast Alaska was 21,947 animals (with the 4.5 pup multiplier) or 24,873 (with the
5.1 pup multiplier); by comparison, a total of 20,160 sea lions (pups plus non-pups) were
counted during the 2002 survey.

Historical data for this region are scant, yet numbers of Steller sea lions were likely relatively
low during the early 1900s when there may not have been any rookeries in Southeast Alaska

(Rowley 1929, Imler and Sarber 1947). Numbers have progressively increased since that time
(Calkins et al. 1999) and are now believed to be at a historical high.

3. British Columbia

Counts of Steller sea lion pups increased from 941 in 1971 to 3,281 in 2002 (Table I-7; Olesiuk
and Trites 2003), an annual rate of increase of 3.2% closely paralleling the trend in Southeast
Alaska. Rookeries occur at North Danger Rocks, Cape St. James, and the Scott Islands (Maggot,
Triangle, Sartine, and Beresford Islands). Sea lions also use 24 major haulout sites in British
Columbia (Olesiuk 2001) plus a number of other seasonal haulouts (Bigg 1988).

Extensive sea lion reduction programs were conducted at many locations in British Columbia
from 1912 through 1966, and sea lions were commercially exploited during the 1960s, resulting
in the population being reduced to about 30% of peak levels of the early 1900s (Bigg 1988). A
major rookery, the Sea Otter Group, was eradicated by about 1940 as a result of intensive
control efforts and while sea lions still used it as a haulout it no longer serves as a rookery.
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3. Western DPS overall

The western DPS of Steller sea lions decreased from an estimated 220,000-265,000 animals in the
late 1970s to less than 50,000 in 2000. The decline began in the 1970s in the eastern Aleutian
Islands (Braham et al. 1980), western Bering Sea/Kamchatka and the Kuril Islands. In Alaska,
the decline spread and intensified east and west of the eastern Aleutians in the 1980s and
persisted at a slower rate through 2000 (Sease et al. 2001). The 12% increase in numbers of non-
pups counted in the Alaskan range of the western DPS between 2000 and 2004 was the first
region-wide increase observed during more than two decades of systematic surveys. The
observed increase, however, has not been spread evenly among all regions of Alaska. Increases
were noted in the eastern and western Gulf of Alaska and in the eastern and central Aleutian
Islands, while the decline persisted through 2004 in the central Gulf of Alaska and the western
Aleutian Islands. Non-pup counts at all western DPS trend sites in Alaska in 2004 were similar
to the 1998 total, but were still 33% lower than the number counted in 1990. In Russia, both pup
and non-pup data indicate that sea lion numbers are increasing at Sakhalin Island and in the Sea
of Okhotsk and likely at the Commander Islands. However, non-pup numbers in Kamchatka
and the Kuril Islands, the former core of the Russian range, declined substantially through the
late 1980s, but have increased slightly through 2005. The number of western Steller sea lions
throughout its range in Alaska and Russia in 2005 is estimated at approximately 60,000 (44,800
in Alaska and 16,000 in Russia).

E. Eastern DPS Status and Trend
1. Overview

The available historical records of Steller sea lion abundance were reviewed for the eastern DPS
in an attempt to relate current population size with levels prior to the initiation of standardized
surveys (Figure I-6). These records provide interesting insights into relative population levels
but must be interpreted with caution because the older counts were obtained by a variety of
methods and during varying times of the year. Count data obtained prior to 1970 were not
subjected to quantitative analyses because of intermittent availability and concerns about
comparability with more recent count data. Counts of both pups and non-pups were used to
estimate trends for the various geographic areas depending on availability of data (Figures I-7
and I-8). Trend analysis was conducted by linear regression of the natural logarithms of the
counts by year.

Population trend was analyzed by geographic regions (Southeast Alaska, British Columbia,
Washington, Oregon, and California) as the data were collected by various state and federal
agencies in each area. Steller sea lions, particularly juveniles, range widely (Raum-Suryan et al.
2002), and therefore population estimates for a particular geographic area represent the number
of animals supported by the rookeries in that area and not the exact number of animals present
in the area at any time. This is particularly true when large rookeries are located near
jurisdictional borders such as the boundaries between Southeast Alaska and British Columbia
and between Oregon and California.
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The most recent survey occurred in summer, 2002 and counted 15,402 sea lions including 3,281
pups and 12,121 non-pups (Table I-7; Olesiuk and Trites 2003). Steller sea lion abundance (all
age classes) in British Columbia, based on 2002 pup counts at rookeries, was 14,765 animals
(with the 4.5 pup multiplier) or 16,733 (with the 5.1 pup multiplier). Olesiuk and Trites (2003)
used the raw counts and a multiplier to estimate the total number of animals present in British
Columbia waters during the breeding season of 2002 at 18,400 - 19,700 individuals of all ages,
including non-breeding animals associated with rookeries in Southeast Alaska and Oregon. It
appears that the British Columbia Steller sea lion population has largely recovered from the low
levels of the 1970s, particularly when considered in conjunction with the adjoining Southeast
Alaska population (Olesiuk 2001).

4. Washington

No rookeries exist in the state of Washington, but Steller sea lions are present along the coast
throughout the year. Four major haulouts are used, and counts of non-pups have been made
during the breeding season during most years since 1991, when numbers of sea lions increased at
an average of 9.2% annually (Table I-8). These animals are assumed to be immature animals and
non-breeding adults associated with rookeries from other areas. Branded juvenile sea lions from
the Forrester Island rookery in Southeast Alaska (Raum-Suryan et al. 2002) and from the Rogue
Reef rookery in Oregon (Brown unpublished data) have been observed in Washington. Older
records suggest that current numbers are reduced from historical levels. Between 2,000 and 3,000
Steller sea lions were reported during August and September of 1914, 1915, and 1916 in the Carroll
Island area (Kenyon and Scheffer 1959, Scheffer 1950) while the maximum observed during 60
complete surveys of Washington haulouts between 1980 and 2001 was 1,458 in October, 2000 (non-
breeding season count).

5. Oregon

Steller sea lions occupy two rookeries, located at Rogue Reef and Orford Reef, and eight haulout
sites in Oregon. The total number of non-pup sea lions counted during the breeding season
surveys at all of these sites has increased from 1,461 in 1977 to 4,169 in 2002 (Table I-8; Brown et al.
2002), an annual rate of increase of about 3.7%. Although not nearly as well documented, pup
numbers also appear to have increased. In 1996, 685 and 335 pups were counted at Rouge Reef
and Orford Reef respectively, whereas in 2002, 746 and 382 pups were counted at the two sites.
These counts were made from 126mm format, aerial photographs. Steller sea lion abundance (all
age classes) in Oregon, based on 2002 pup counts at rookeries, was 5,076 animals (with the 4.5
pup multiplier) or 5,753 (with the 5.1 pup multiplier). A total of 5,297 animals were actually
counted during the 2002 surveys.

Historical data on Steller sea lion abundance in Oregon are sketchy. Pearson and Verts (1970)
estimated the population at 1,078 animals in 1968, somewhat lower than the 1977 count of 1,461.
Population size was believed to be substantially smaller than in 1925 due to extensive human-
caused mortality, in part stimulated by a bounty (Pearson and Verts 1970). After 3 decades of
growth, this population has recovered substantially, but the relationship of present numbers to
levels during the 1800s and early 1900s is not known.
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2. Southeast Alaska

Numbers of pups counted on rookeries increased from 2,219 in 1979 to 5,510 in 2005, an annual
rate of increase of 3.1% (Table I-5). In 1979, the Forrester Island rookery complex was the only
rookery in Southeast Alaska. During the early 1980s, a rookery developed at Hazy Islands, and
in the early 1990s at White Sisters. Recently, two additional sites, Graves Rocks and Biali Rocks,
appear to have developed into rookeries with 175 and 100 pups counted respectively at the two
sites in 2005. Since 1990, nearly all the increase in pup numbers has been at the newer rookeries,
as pup numbers at the Forrester Island rookery were stable (P = 0.302). In addition to the five
rookeries, sea lions used 30 major haulouts, plus several other sites for brief periods each year,
probably in conjunction with seasonal prey concentrations.

At four of five rookeries in Southeast Alaska, counts of non-pups increased substantially from
1979 to 2005 (Table I-6). Based on 2002 pup counts, estimated Steller sea lion abundance (all age
classes) in Southeast Alaska was 21,947 animals (with the 4.5 pup multiplier) or 24,873 (with the
5.1 pup multiplier); by comparison, a total of 20,160 sea lions (pups plus non-pups) were
counted during the 2002 survey.

Historical data for this region are scant, yet numbers of Steller sea lions were likely relatively
low during the early 1900s when there may not have been any rookeries in Southeast Alaska

(Rowley 1929, Imler and Sarber 1947). Numbers have progressively increased since that time
(Calkins et al. 1999) and are now believed to be at a historical high.

3. British Columbia

Counts of Steller sea lion pups increased from 941 in 1971 to 3,281 in 2002 (Table I-7; Olesiuk
and Trites 2003), an annual rate of increase of 3.2% closely paralleling the trend in Southeast
Alaska. Rookeries occur at North Danger Rocks, Cape St. James, and the Scott Islands (Maggot,
Triangle, Sartine, and Beresford Islands). Sea lions also use 24 major haulout sites in British
Columbia (Olesiuk 2001) plus a number of other seasonal haulouts (Bigg 1988).

Extensive sea lion reduction programs were conducted at many locations in British Columbia
from 1912 through 1966, and sea lions were commercially exploited during the 1960s, resulting
in the population being reduced to about 30% of peak levels of the early 1900s (Bigg 1988). A
major rookery, the Sea Otter Group, was eradicated by about 1940 as a result of intensive
control efforts and while sea lions still used it as a haulout it no longer serves as a rookery.

The most recent survey occurred in summer, 2002 and counted 15,402 sea lions including 3,281
pups and 12,121 non-pups (Table I-7; Olesiuk and Trites 2003). Steller sea lion abundance (all
age classes) in British Columbia, based on 2002 pup counts at rookeries, was 14,765 animals
(with the 4.5 pup multiplier) or 16,733 (with the 5.1 pup multiplier). Olesiuk and Trites (2003)
used the raw counts and a multiplier to estimate the total number of animals present in British
Columbia waters during the breeding season of 2002 at 18,400 - 19,700 individuals of all ages,
including non-breeding animals associated with rookeries in Southeast Alaska and Oregon. It
appears that the British Columbia Steller sea lion population has largely recovered from the low
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6. California

Steller sea lions historically occupied five major rookeries and haulouts in California (San Miquel
Island, Afio Nuevo Island, the Farallon Islands, Sugarloaf Island/ Cape Mendocino, and Saint
George Reef) that have been surveyed periodically over the last 75 years. While there is a long,
intermittent time series of counts for California (Bonnot 1928, Bonnot and Ripley 1948,
Bartholomew and Boolootian 1960, Orr and Poulter 1967, LeBoeuf et al. 1991, Westlake et al. 1997),
standardized counting techniques for state-wide surveys were not implemented until 1996. For
this reason some caution is warranted when attempting to evaluate population trend from the
older data. Population trends have differed markedly at the major sites; therefore, each site is
discussed separately.

Previously, Steller sea lions ranged to the Channel Islands in Southern California, primarily using
San Miguel Island but also Santa Rosa Island, which were considered the southernmost rookeries
and haulouts (Bonnot 1928, Rowley 1929). It appears that sea lions used these sites seasonally and
bred in small numbers (Stewart et al. 1993). In the early and middle 20t century, perhaps 2,000
Steller sea lions occupied the Channel Islands (Bonnot and Ripley 1948). Numbers appear to have
begun declining about 1938 (Bartholomew 1967), and no adults have been seen there since 1983
and no births recorded since 1982 (Stewart et al. 1993). Additionally, several rookery and haulout
sites along the California coast, primarily south of Afio Nuevo, have been abandoned, as well as a
documented rookery at Seal Rocks near San Francisco (Bartholomew and Boolootian 1967, Bonnot
1928, Bonnot and Ripley 1948, Rowley 1929).

Numbers of non-pup Steller sea lions at the two central California sites, Afio Nuevo and the
Farallon Islands, are currently only about 20% of the levels reported between 1927 and 1964 (Table
I-9). There appears to have been a particularly steep decline in the 1960s and 1970s. Counts appear
to have recently stabilized or at least the rate of decline has lessened (Hastings and Sydeman 2002).
Numbers of pups born on Afio Nuevo declined from about 600 to 800 during the 1960s Le Boeuf et
al. 1991, Orr and Poulter 1967) to 152 in 1999. However, between 1996 and 2004 the number of
pups counted stabilized (P = 0.656). In 2004, 221 pups were counted at Afio Nuevo. Recent pup
production on the Farallons has been low (Hastings and Sydeman 2002) with a maximum of 22
pups counted in 2004. During the 1920s, the Farallon Islands and Afio Nuevo were identified as
the most important rookeries in California (Rowley 1929), with estimates of pup production at 400
and 625, respectively (Bonnot 1928).

Steller sea lions have been counted sporadically at the Sugarloaf/ Cape Mendocino rookery and
haulout during breeding seasons since 1927. Non-pup numbers appear to have been relatively
stable, although highly variable, since 1996. The two highest counts were 900 in 1930 and 740 in
2001 suggesting that the current population is comparable to historical levels. Pups have been
counted in recent years and numbers have increased (62 in 1996 to 131 in 2004; +12.9% per year, R?
=0.725, P = 0.007).

The Saint George Reef rookery, located near the California/Oregon border, appears to be at a fairly
high level relative to historical measures and counts of non-pups have been stable, although
variable, since 1990 (Table I-10). During 2004, 444 pups and 738 non-pups were counted at this
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levels of the 1970s, particularly when considered in conjunction with the adjoining Southeast
Alaska population (Olesiuk 2001).

4. Washington

No rookeries exist in the state of Washington, but Steller sea lions are present along the coast
throughout the year. Four major haulouts are used, and counts of non-pups have been made
during the breeding season during most years since 1991, when numbers of sea lions increased at
an average of 9.2% annually (Table I-8). These animals are assumed to be immature animals and
non-breeding adults associated with rookeries from other areas. Branded juvenile sea lions from
the Forrester Island rookery in Southeast Alaska (Raum-Suryan et al. 2002) and from the Rogue
Reef rookery in Oregon (Brown unpublished data) have been observed in Washington. Older
records suggest that current numbers are reduced from historical levels. Between 2,000 and 3,000
Steller sea lions were reported during August and September of 1914, 1915, and 1916 in the Carroll
Island area (Kenyon and Scheffer 1959, Scheffer 1950) while the maximum observed during 60
complete surveys of Washington haulouts between 1980 and 2001 was 1,458 in October, 2000 (non-
breeding season count).

5. Oregon

Steller sea lions occupy two rookeries, located at Rogue Reef and Orford Reef, and eight haulout
sites in Oregon. The total number of non-pup sea lions counted during the breeding season
surveys at all of these sites has increased from 1,461 in 1977 to 4,169 in 2002 (Table I-8; Brown et al.
2002), an annual rate of increase of about 3.7%. Although not nearly as well documented, pup
numbers also appear to have increased. In 1996, 685 and 335 pups were counted at Rouge Reef
and Orford Reef respectively, whereas in 2002, 746 and 382 pups were counted at the two sites.
These counts were made from 126mm format, aerial photographs. Steller sea lion abundance (all
age classes) in Oregon, based on 2002 pup counts at rookeries, was 5,076 animals (with the 4.5
pup multiplier) or 5,753 (with the 5.1 pup multiplier). A total of 5,297 animals were actually
counted during the 2002 surveys.

Historical data on Steller sea lion abundance in Oregon are sketchy. Pearson and Verts (1970)
estimated the population at 1,078 animals in 1968, somewhat lower than the 1977 count of 1,461.
Population size was believed to be substantially smaller than in 1925 due to extensive human-
caused mortality, in part stimulated by a bounty (Pearson and Verts 1970). After three decades of
growth, this population has recovered substantially, but the relationship of present numbers to
levels during the 1800s and early 1900s is not known.

6. California

Steller sea lions historically occupied five major rookeries and haulouts in California (San Miquel
Island, Afio Nuevo Island, the Farallon Islands, Sugarloaf Island/Cape Mendocino, and Saint
George Reef) that have been surveyed periodically over the last 75 years. While there is a long,
intermittent time series of counts for California (Bonnot 1928, Bonnot and Ripley 1948,
Bartholomew and Boolootian 1960, Orr and Poulter 1967, LeBoeuf et al. 1991, Westlake et al. 1997),
standardized counting techniques for state-wide surveys were not implemented until 1996. For
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site. Bonnot (1928) reported 1,500 Steller sea lions at Saint George Reef in 1927 and Bonnot and
Ripley (1948) counted 700 animals in 1930. Pups have been counted since 1996 (except for 1997)
and have increased (243 in 1996 to 444 in 2004; +9.8% per year, R2=0.703, P = 0.009).

Statewide in California, total non-pup counts at these five major rookery and haulouts during the
first half of the last century ranged from 4,500 to 5,600. The 2004 count at these same five sites was
1,578 non-pups and 818 pups suggesting that only about a third as many animals are currently
present in the state. Nearly all of the reduction has occurred at the three southern sites. From 1996
through 2004, statewide non-pups numbers were stable, while pup numbers increased at 7.5% per
year, R2=0.679, P = 0.112).

An additional 1,418 Steller sea lions were counted during the 2002 survey at 41 haulout sites (with
counts raging from 1 to 692 animals on these haulouts and with 15 sites with more than 25
animals) along the California coast between Saint George Reef and Afio Nuevo Island. Steller sea
lion abundance (all age classes) in California, based on 2002 pup counts at rookeries, was 3,209
animals (with the 4.5 pup multiplier) or 3,636 (with the 5.1 pup multiplier). However, 3,815
animals were actually counted during the 2002 survey.

7. Eastern DPS Overall

Overall, the eastern DPS has increased at over 3% per year since the 1970s, more than doubling in
Southeast Alaska, British Columbia, and Oregon. The robustness of the observed positive trend for
the eastern population over the past 25-30 years was confirmed by Bayesian trend analyses
conducted by Goodman (Appendix 8)r He estimated annual growth at 3.64% for nonpups in
Oregon with a 95% confidence interval of 2.42 to 4.44% and concluded that there was an extremely
low probability (0.01) that the actual growth rate was lower than 2% per year. For pups in
Southeast Alaska he estimated annual growth at 3.13% (95% confidence interval of 2.29 to 3.95%).
The probability of a growth rate below 1.5% per year was estimated at 0.1% for the Southeast
counts.

Saint George Reef rookery and Sugarloaf rookery in northern California are near levels recorded
early in the 20t century, and pup production has increased since 1996. This increase is probably at
least partially the result of protective legislation, enacted in both the United States and Canada
during the early 1970s, that reduced mortality at a time when the population was below carrying
capacity. However, numbers of animals at the Afio Nuevo rookery and the Farallon Islands in
central California are substantially reduced (-90%) from those reported early in the 20t century
(Bonnot 1928), despite legal protection from directed human take. The former haulout/rookery at
San Miguel Island is now extinct, as are several other sites previously used in California (Rowley
1929). The reason for the large declines, since the mid-1900s, in southern and central California are
not known. However, sympatric populations of other pinnipeds have grown greatly over the past
75 years (Stewart et al. 1993). In particular, a closely related species, the California sea lion
(Zalophus californianus), has increased greatly from at most a few thousand in the 1920s (Bonnot
1928) to between 237,000 and 244,000 in 2004 (Carretta et al. 2005); some aspect of a competitive
relationship may have been involved in the Steller sea lion decline. Changes in the ocean
environment, particularly warmer water temperatures, have also been proposed as possible factors
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this reason some caution is warranted when attempting to evaluate population trend from the
older data. Population trends have differed markedly at the major sites; therefore, each site is
discussed separately.

Previously, Steller sea lions ranged to the Channel Islands in Southern California, primarily using
San Miguel Island but also Santa Rosa Island, which were considered the southernmost rookeries
and haulouts (Bonnot 1928, Rowley 1929). It appears that sea lions used these sites seasonally and
bred in small numbers (Stewart et al. 1993). In the early and middle 20t century, perhaps 2,000
Steller sea lions occupied the Channel Islands (Bonnot and Ripley 1948). Numbers appear to have
begun declining about 1938 (Bartholomew 1967), and no adults have been seen there since 1983
and no births recorded since 1982 (Stewart ef al. 1993). Additionally, several rookery and haulout
sites along the California coast, primarily south of Afio Nuevo, have been abandoned, as well as a
documented rookery at Seal Rocks near San Francisco (Bartholomew and Boolootian 1967, Bonnot
1928, Bonnot and Ripley 1948, Rowley 1929).

Numbers of non-pup Steller sea lions at the two central California sites, Afio Nuevo and the
Farallon Islands, are currently only about 20% of the levels reported between 1927 and 1964 (Table
I-9). There appears to have been a particularly steep decline in the 1960s and 1970s. Counts appear
to have recently stabilized or at least the rate of decline has lessened (Hastings and Sydeman 2002).
Numbers of pups born on Afio Nuevo declined from about 600 to 800 during the 1960s Le Boeuf et
al. 1991, Orr and Poulter 1967) to 152 in 1999. However, between 1996 and 2004 the number of
pups counted stabilized (P = 0.656). In 2004, 221 pups were counted at Afio Nuevo. Recent pup
production on the Farallons has been low (Hastings and Sydeman 2002) with a maximum of 22
pups counted in 2004. During the 1920s, the Farallon Islands and Afio Nuevo were identified as
the most important rookeries in California (Rowley 1929), with estimates of pup production at 400
and 625, respectively (Bonnot 1928).

Steller sea lions have been counted sporadically at the Sugarloaf/Cape Mendocino rookery and
haulout during breeding seasons since 1927. Non-pup numbers appear to have been relatively
stable, although highly variable, since 1996. The two highest counts were 900 in 1930 and 740 in
2001 suggesting that the current population is comparable to historical levels. Pups have been
counted in recent years and numbers have increased (62 in 1996 to 131 in 2004; +12.9% per year, R?
=0.725, P = 0.007).

The Saint George Reef rookery, located near the California/Oregon border, appears to be at a fairly
high level relative to historical measures and counts of non-pups have been stable, although
variable, since 1990 (Table I-10). During 2004, 444 pups and 738 non-pups were counted at this
site. Bonnot (1928) reported 1,500 Steller sea lions at Saint George Reef in 1927 and Bonnot and
Ripley (1948) counted 700 animals in 1930. Pups have been counted since 1996 (except for 1997)
and have increased (243 in 1996 to 444 in 2004; +9.8% per year, R2=0.703, P = 0.009).

Statewide in California, total non-pup counts at these five major rookery and haulouts during the
first half of the last century ranged from 4,500 to 5,600. The 2004 count at these same five sites was
1,578 non-pups and 818 pups suggesting that only about a third as many animals are currently
present in the state. Nearly all of the reduction has occurred at the three southern sites. From 1996
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that favored California sea lions and other pinnipeds over Steller sea lions through changes in the
distribution of favored prey (Bartholomew and Boolootian 1960).

The eastern population was subjected to substantial mortality by humans, primarily due to
commercial exploitation and both sanctioned and unsanctioned predator control, (Bonnot 1928,
Scheffer 1946, Rowley 1929, Bonnot and Ripley 1948, Pearson and Verts 1970, Bigg 1988, Scheffer
1950). Commercial exploitation occurred primarily in the 1800s and early 1900s while
unsanctioned predator control probably persisted into the 1970s in some locations. Although not
well documented, there is little doubt that numbers of Stellers sea lions were greatly reduced in
many locations.

Within the eastern DPS, 13 rookeries and about 85 major haulout sites currently exist from Cape
Fairweather (58.8°N, 137.9°W ) to Afio Nuevo Island (37.1°N, 122.3°W). Populations associated
with 12 of these rookeries have either increased or stabilized at relatively high levels in recent
years. Total population size of the eastern DPS in 2002 was estimated to range between 45,000 and
51,000 animals of all ages (Table I-11). Additional surveys in California during 2003 and 2004 and
in Southeast Alaska during 2005 suggest the population has continued to increase since the 2002
survey and likely exceeds 50,000 animals.

Conditions for Steller sea lions in the eastern DPS appear to be most favorable in the northern
portion of their range. Southeast Alaska and British Columbia together account for nearly 82% of
total pup production. All four rookeries founded in the past 25 years are located in northern
Southeast Alaska at the northern extent of the population range. The southernmost portion of the
range has contracted and the southernmost active rookery, at Afio Nuevo Island, appears to have
stabilized at a low population size. A somewhat similar change in Steller sea lion distribution and
the establishment of new breeding sites have been noted along the Asian coast, where the southern
range limit moved northward by 500-900 km over the past 50 years and several new rookeries were
established (Burkanov and Loughlin in press).

Currently, no Steller sea lion rookeries exist within a geographical gap (993 km) between the Scott
Islands Rookery off northwest Vancouver Island and Orford and Rogue Reef Rookeries in southern
Oregon. It is possible that additional rookeries were once located along this coastline, and it would
not be surprising to see new rookeries founded or re-established, as has occurred in Southeast
Alaska, if the population continues to increase. Steller sea lion rookeries are normally located on
remote, offshore islands or reefs and require adequate areas above high water levels where young
pups can survive most weather conditions and adequate prey is available on a consistent basis
within the foraging range of lactating females. Perhaps the limited availability of such sites has
prevented the establishment of additional new rookeries.

During the 1970s the eastern DPS contained only about 10% of the total number of Steller sea lions
in the U.S. With the large decline in the western DPS in conjunction with the increase in the east,
this has changed dramatically with over half of U.S. Steller sea lions now belonging to the eastern
DPS.

F. Habitat Characteristics and Use
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through 2004, statewide non-pups numbers were stable, while pup numbers increased at 7.5% per
year, R2=0.679, P = 0.112).

An additional 1,418 Steller sea lions were counted during the 2002 survey at 41 haulout sites (with
counts raging from 1 to 692 animals on these haulouts and with 15 sites with more than 25
animals) along the California coast between Saint George Reef and Afio Nuevo Island. Steller sea
lion abundance (all age classes) in California, based on 2002 pup counts at rookeries, was 3,209
animals (with the 4.5 pup multiplier) or 3,636 (with the 5.1 pup multiplier). However, 3,815
animals were actually counted during the 2002 survey.

7. Eastern DPS Overall

Overall, the eastern DPS has increased at over 3% per year since the 1970s, more than doubling in
Southeast Alaska, British Columbia, and Oregon. The robustness of the observed positive trend for
the eastern population over the past 25-30 years was confirmed by Bayesian trend analyses
conducted by Goodman (Appendix 1). He estimated annual growth at 3.64% for nonpups in
Oregon with a 95% confidence interval of 2.42 to 4.44% and concluded that there was an extremely
low probability (0.01) that the actual growth rate was lower than 2% per year. For pups in
Southeast Alaska he estimated annual growth at 3.13% (95% confidence interval of 2.29 to 3.95%).
The probability of a growth rate below 1.5% per year was estimated at 0.1% for the Southeast
counts.

Saint George Reef rookery and Sugarloaf rookery in northern California are near levels recorded
early in the 20th century, and pup production has increased since 1996. This increase is probably at
least partially the result of protective legislation, enacted in both the United States and Canada
during the early 1970s, that reduced mortality at a time when the population was below carrying
capacity. However, numbers of animals at the Afio Nuevo rookery and the Farallon Islands in
central California are substantially reduced (-90%) from those reported early in the 20t century
(Bonnot 1928), despite legal protection from directed human take. The former haulout/rookery at
San Miguel Island is now extinct, as are several other sites previously used in California (Rowley
1929). The reason for the large declines, since the mid-1900s, in southern and central California are
not known. However, sympatric populations of other pinnipeds have grown greatly over the past
75 years (Stewart et al. 1993). In particular, a closely related species, the California sea lion
(Zalophus californianus), has increased greatly from at most a few thousand in the 1920s (Bonnot
1928) to between 237,000 and 244,000 in 2004 (Carretta et al. 2005); some aspect of a competitive
relationship may have been involved in the Steller sea lion decline. Changes in the ocean
environment, particularly warmer water temperatures, have also been proposed as possible factors
that favored California sea lions and other pinnipeds over Steller sea lions through changes in the
distribution of favored prey (Bartholomew and Boolootian 1960).

The eastern population was subjected to substantial mortality by humans, primarily due to
commercial exploitation and both sanctioned and unsanctioned predator control, (Bonnot 1928,
Scheffer 1946, Rowley 1929, Bonnot and Ripley 1948, Pearson and Verts 1970, Bigg 1988, Scheffer
1950). Commercial exploitation occurred primarily in the 1800s and early 1900s while
unsanctioned predator control probably persisted into the 1970s in some locations. Although not
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Steller sea lions use a variety of marine and terrestrial habitats. Haulouts and rookeries tend to be
preferentially located on exposed rocky shoreline and wave-cut platforms (Ban 2005, Call and
Loughlin 2005). Some rookeries and haulouts are also located on gravel beaches. Rookeries are
nearly exclusively located on offshore islands and reefs. Terrestrial sites used by Steller sea lions
tend to be associated with waters that are relatively shallow and well-mixed, with average tidal
speeds and gradual bottom slopes (Ban 2005). When not on land, Steller sea lions are seen near
shore and out to the edge of the continental shelf and beyond.

1. Terrestrial habitat use

Female sea lions appear to select places for giving birth that are gently sloping and protected from
waves (Sandegren 1970, Edie 1977). Pups normally stay on land for about two weeks, then spend
an increasing amount of time in intertidal areas and swimming near shore. Mothers spend more
time foraging as pups grow older and less time on shore nursing (Milette and Trites 2003).
Females with pups begin dispersing from rookeries to haulouts when the pups are about 2.5
months-of-age (Raum-Suryan et al. 2004, Maniscalco et al. 2002, 2006).

Haulout is the term used to describe terrestrial areas used by adult sea lions during times other
than the breeding season and by non-breeding adults and subadults throughout the year. Sites
used as rookeries in the breeding season may also be used as haulouts during other times of year.
Some haulouts are used year-around while others only on a seasonal basis. Sea lions are
sometimes seen hauled out on jetties and breakwaters, navigational aids, floating docks, and sea
ice. Many animals also use traditional rafting sites, which are places where they rest on the ocean
surface in a tightly packed group (Bigg 1985, NMFS unpublished data).

Although rookeries and haulouts occur in many types of areas, sea lions display strong site fidelity
to specific locations from year to year. Factors that influence the suitability of a particular area may
include substrate, exposure, proximity to food resources, oceanographic conditions, tradition of
use, and season (Calkins and Pitcher 1982, Ban 2005), as well as the extent and type of human
activities in the region (Johnson et al. 1989). Thermoregulatory factors may play an important role
in site selection (Gentry 1970, Sandegren 1970).

2. Marine habitat use

Telemetry studies show that in winter adult females may travel far out to sea into water greater
than 1,000 m deep (Merrick and Loughlin 1997), and juveniles less than 3 years of age travel nearly
as far (Loughlin et al. 2003). The Platforms of Opportunity (POP) data base maintained by NMFS
shows that sea lions commonly occur near and beyond the 200 m depth contour (Kajimura and
Loughlin 1988, NMFS POP data). Some individuals may enter rivers in pursuit of prey (Jameson
and Kenyon 1977). In summer while on breeding rookeries, adult females attending pups tend
to stay within 20 nm of the rookery (Calkins 1996, Merrick and Loughlin 1997).

Studies using satellite-linked telemetry have provided detailed information on movements of
adult females and juveniles (Table I-12). Merrick and Loughlin (1997) found that adult females
tagged at rookeries in the central Gulf of Alaska and Aleutian Islands in summer made short
trips to sea (mean distance 17 km, maximum 49 km) and generally stayed on the continental
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well documented, there is little doubt that numbers of Stellers sea lions were greatly reduced in
many locations.

Within the eastern DPS, 13 rookeries and about 85 major haulout sites currently exist from Cape
Fairweather (58.8°N, 137.9°W ) to Afio Nuevo Island (37.1°N, 122.3°W). Populations associated
with 12 of these rookeries have either increased or stabilized at relatively high levels in recent
years. Total population size of the eastern DPS in 2002 was estimated to range between 45,000 and
51,000 animals of all ages (Table I-11). Additional surveys in California during 2003 and 2004 and
in Southeast Alaska during 2005 suggest the population has continued to increase since the 2002
survey and likely exceeds 50,000 animals.

Conditions for Steller sea lions in the eastern DPS appear to be most favorable in the northern
portion of their range. Southeast Alaska and British Columbia together account for nearly 82% of
total pup production. All four rookeries founded in the past 25 years are located in northern
Southeast Alaska at the northern extent of the population range. The southernmost portion of the
range has contracted and the southernmost active rookery, at Afio Nuevo Island, appears to have
stabilized at a low population size. A somewhat similar change in Steller sea lion distribution and
the establishment of new breeding sites have been noted along the Asian coast, where the southern
range limit moved northward by 500-900 km over the past 50 years and several new rookeries were
established (Burkanov and Loughlin in press).

Currently, no Steller sea lion rookeries exist within a geographical gap (993 km) between the Scott
Islands Rookery off northwest Vancouver Island and Orford and Rogue Reef Rookeries in southern
Oregon. It is possible that additional rookeries were once located along this coastline, and it would
not be surprising to see new rookeries founded or re-established, as has occurred in Southeast
Alaska, if the population continues to increase. Steller sea lion rookeries are normally located on
remote, offshore islands or reefs and require adequate areas above high water levels where young
pups can survive most weather conditions and adequate prey is available on a consistent basis
within the foraging range of lactating females. Perhaps the limited availability of such sites has
prevented the establishment of additional new rookeries.

During the 1970s the eastern DPS contained only about 10% of the total number of Steller sea lions
in the U.S. With the large decline in the western DPS in conjunction with the increase in the east,

this has changed dramatically with over half of U.S. Steller sea lions now belonging to the eastern
DPS.

F. Habitat Characteristics and Use

Steller sea lions use a variety of marine and terrestrial habitats. Haulouts and rookeries tend to be
preferentially located on exposed rocky shoreline and wave-cut platforms (Ban 2005, Call and
Loughlin 2005). Some rookeries and haulouts are also located on gravel beaches. Rookeries are
nearly exclusively located on offshore islands and reefs. Terrestrial sites used by Steller sea lions
tend to be associated with waters that are relatively shallow and well-mixed, with average tidal
speeds and gradual bottom slopes (Ban 2005). When not on land, Steller sea lions are seen near
shore and out to the edge of the continental shelf and beyond.
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shelf. In winter, adult females ranged more widely (mean distance 133 km, maximum 543 km)
with some moving to seamounts far offshore. Most of the pups tracked during the winter made
relatively short trips to sea (mean distance 30 km), but one moved 320 km from the eastern
Aleutians to the Pribilof Islands. Adult females with satellite transmitters in the Kuril Islands in
summer made short at-sea movements similar to those seen in Alaska (Loughlin et al. 1998).

Behavioral observations indicate that lactating females spend more time at sea during winter
than in the summer. Attendance cycles (consisting of one trip to sea and one visit on land)

i t days in summer (Trites and Porter 2002, Milette and
Trites 2003, Trites et al. 2006b, Maniscalco et al. 2006). Time spent on shore between trips to sea
averaged about 24 hours in both seasons. The winter attendance cycle of dependent pups and
yearlings averaged just over 2 days, suggesting that sea lions do not accompany their mothers
on foraging trips (Trites and Porter 2002, Trites et al. 2006b). Foraging trips by mothers of
yearlings were longer on average than those by mothers of pups (Trites and Porter 2002).

Additional studies on immature Steller sea lions indicate three types of movements: long-range
trips (greater than 15 km and greater than 20 h), short-range trips (less than 15 km and less than
20 h), and transits to other sites. Long-range trips started around 9 months of age and likely
occurred most frequently around the time of weaning while short-range trips happened almost
daily (0.9 trips/day, n = 426 trips). Transits began as early as 2.5-3 months of age, occurred
more often after 9 months of age, and ranged between 6.5 - 454 km (ADF&G unpublished data,
Loughlin et al. 2003). Some of the transit and short-range trips occurred along shore, while
long-range trips were often offshore, particularly as ontogenetic changes occurred.

Overall, the available data suggest two types of distribution at sea by Steller sea lions: 1) less
than 20 km from rookeries and haulout sites for adult females with pups, pups, and juveniles,
and 2) much larger areas (greater than 20 km) where these and other animals may range to find
optimal foraging conditions once they are no longer tied to rookeries and haulout sites for
nursing and reproduction. Loughlin (1993) observed large seasonal differences in foraging
ranges that may have been associated with seasonal movements of prey, and Merrick (1995)
concluded on the basis of available telemetry data that seasonal changes in home range were
related to prey availability.

3. Designated critical habitat

On August 27, 1993 NMFS published a final rule to designate critical habitat for the threatened
and endangered populations of Steller sea lions (58 FR 45269). The areas designated as critical
habitat for the Steller sea lion were determined using the best information available at the time
(see regulations at 50 CFR part 226.202), including information on land use patterns, the extent
of foraging trips, and the availability of prey items. Particular attention was paid to life history
patterns and the areas where animals haul out to rest, pup, nurse their pups, mate, and molt.
Critical habitat areas were finally determined based upon input from NMFS scientists and
managers, the Steller Sea Lion Recovery Team, independent marine mammal scientists invited
to participate in the discussion, and the public (Figures I-9 and 1-10).
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1. Terrestrial habitat use

Female sea lions appear to select places for giving birth that are gently sloping and protected from
waves (Sandegren 1970, Edie 1977). Pups normally stay on land for about two weeks, then spend
an increasing amount of time in intertidal areas and swimming near shore. Mothers spend more
time foraging as pups grow older and less time on shore nursing (Milette and Trites 2003).
Females with pups begin dispersing from rookeries to haulouts when the pups are about 2.5
months-of-age (Raum-Suryan et al. 2004, Maniscalco et al. 2002, 2006).

Haulout is the term used to describe terrestrial areas used by adult sea lions during times other
than the breeding season and by non-breeding adults and subadults throughout the year. Sites
used as rookeries in the breeding season may also be used as haulouts during other times of year.
Some haulouts are used year-around while others only on a seasonal basis. Sea lions are
sometimes seen hauled out on jetties and breakwaters, navigational aids, floating docks, and sea
ice. Many animals also use traditional rafting sites, which are places where they rest on the ocean
surface in a tightly packed group (Bigg 1985, NMFS unpublished data).

Although rookeries and haulouts occur in many types of areas, sea lions display strong site fidelity
to specific locations from year to year. Factors that influence the suitability of a particular area may
include substrate, exposure, proximity to food resources, oceanographic conditions, tradition of
use, and season (Calkins and Pitcher 1982, Ban 2005), as well as the extent and type of human
activities in the region (Johnson et al. 1989). Thermoregulatory factors may play an important role
in site selection (Gentry 1970, Sandegren 1970).

2. Marine habitat use

Telemetry studies show that in winter adult females may travel far out to sea into water greater
than 1,000 m deep (Merrick and Loughlin 1997), and juveniles less than 3 years of age travel nearly
as far (Loughlin et al. 2003). The Platforms of Opportunity (POP) data base maintained by NMFS
shows that sea lions commonly occur near and beyond the 200 m depth contour (Kajimura and
Loughlin 1988, NMFS POP data). Some individuals may enter rivers in pursuit of prey (Jameson
and Kenyon 1977). In summer while on breeding rookeries, adult females attending pups tend
to stay within 20 nm of the rookery (Calkins 1996, Merrick and Loughlin 1997).

Studies using satellite-linked telemetry have provided detailed information on movements of
adult females and juveniles (Table I-12). Merrick and Loughlin (1997) found that adult females
tagged at rookeries in the central Gulf of Alaska and Aleutian Islands in summer made short
trips to sea (mean distance 17 km, maximum 49 km) and generally stayed on the continental
shelf. In winter, adult females ranged more widely (mean distance 133 km, maximum 543 km)
with some moving to seamounts far offshore. Most of the pups tracked during the winter made
relatively short trips to sea (mean distance 30 km), but one moved 320 km from the eastern
Aleutians to the Pribilof Islands. Adult females with satellite transmitters in the Kuril Islands in
summer made short at-sea movements similar to those seen in Alaska (Loughlin et al. 1998).

Behavioral observations indicate that lactating females spend more time at sea during winter
than in the summer. Attendance cycles (consisting of one trip to sea and one visit on land)
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Physical and biological features of Steller sea lion critical habitat:

Two kinds of marine habitat were designated as critical. First, areas around rookeries and
haulout sites were chosen based on evidence that many foraging trips by lactating adult females
in summer may be relatively short (20 km or less; Merrick and Loughlin 1997). Also, mean
distances for young-of-the-year in winter may be relatively short (about 30 km; Merrick and
Loughlin 1997, Loughlin et al. 2003). These young animals are just learning to feed on their
own, and the availability of prey in the vicinity of rookeries and haulout sites rmrrerst be crucial to
their transition to independent feeding after weaning. Similarly, haulouts around rookeries are
important for juveniles, because most juveniles are found at haulouts not rookeries. Evidence
indicates that decreased juvenile survival may be an important proximate cause of the sea lion
decline (York 1994, Chumbley et al. 1997) and that the growth rate of individual young sea lions
was depressed in the 1980s (Calkins and Goodwin 1988). These findings are consistent with the
hypothesis that young animals were nutritionally stressed. Furthermore, young animals are
almost certainly less efficient foragers and may have relatively greater food requirements,
which, again, suggests that they may be more easily limited or affected by reduced prey
resources or greater energetic requirements associated with foraging at distant locations.
Therefore, the areas around rookeries and haulout sites must contain essential prey resources
for at least lactating adult females, young-of-the-year, and juveniles, and those areas were
deemed essential to protect.

Second, three marine areas were chosen based on 1) at-sea observations indicating that sea lions
commonly used these areas for foraging, 2) records of animals killed incidentally in fisheries in
the 1980s, 3) knowledge of sea lion prey and their life histories and distributions, and 4)
foraging studies. In 1980, Shelikof Strait was identified as a site of extensive spawning
aggregations of pollock in winter months. Records of incidental take of sea lions in the pollock
fishery in this region provide evidence that Shelikof Strait is an important foraging site
(Loughlin and Nelson 1986, Perez and Loughlin 1991). The southeastern Bering Sea north of the
Aleutian Islands from Unimak Island past Bogoslof Island to the Islands of Four Mountains is
also considered a site that has historically supported a large aggregation of spawning pollock,
and is also an area where sighting information and incidental take records support the notion
that this is an important foraging area for sea lions (Fiscus and Baines 1966, Kajimura and
Loughlin 1988). Finally, large aggregations of Atka mackerel are found in the area around
Seguam Pass. These aggregations have supported a fishery since the 1970s and are in close
proximity to a major sea lion rookery on Seguam Island and a smaller rookery on Agligadak
Island. Atka mackerel are an important prey of sea lions in the central and western Aleutian
Islands. Records of incidental take in fisheries also indicate that the Seguam area is important
for sea lion foraging (Perez and Loughlin 1991).
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averaged abaut three dayeinwinterand twa days in summer (Trites and Porter 2002, Milette

and Trites 2003, Trites et al. 2006b, Maniscalco et al. 2006). Time spent on shore between trips to
sea averaged about 24 hours in both seasons. The winter attendance cycle of dependent pups
and yearlings averaged just over fwa days, suggesting that sea lions do not accompany their
mothers on foraging trips (Trites and Porter 2002, Trites et al. 2006b). Foraging trips by mothers
of yearlings were longer on average than those by mothers of pups (Trites and Porter 2002).

Additional studies on immature Steller sea lions indicate three types of movements: long-range
trips (greater than 15 km and greater than 20 h), short-range trips (less than 15 km and less than
20 h), and transits to other sites. Long-range trips started around 9 months of age and likely
occurred most frequently around the time of weaning while short-range trips happened almost
daily (0.9 trips/day, n = 426 trips). Transits began as early as 2.5-3 months of age, occurred
more often after 9 months of age, and ranged between 6.5 - 454 km (ADF&G unpublished data,
Loughlin et al. 2003). Some of the transit and short-range trips occurred along shore, while
long-range trips were often offshore, particularly as ontogenetic changes occurred.

Overall, the available data suggest two types of distribution at sea by Steller sea lions: 1) less
than 20 km from rookeries and haulout sites for adult females with pups, pups, and juveniles,
and 2) much larger areas (greater than 20 km) where these and other animals may range to find
optimal foraging conditions once they are no longer tied to rookeries and haulout sites for
nursing and reproduction. Loughlin (1993) observed large seasonal differences in foraging
ranges that may have been associated with seasonal movements of prey, and Merrick (1995)
concluded on the basis of available telemetry data that seasonal changes in home range were
related to prey availability.

3. Designated critical habitat

On August 27, 1993 NMFS published a final rule to designate critical habitat for the threatened
and endangered populations of Steller sea lions (58 FR 45269). The areas designated as critical
habitat for the Steller sea lion were determined using the best information available at the time
(see regulations at 50 CFR part 226.202), including information on land use patterns, the extent
of foraging trips, and the availability of prey items. Particular attention was paid to life history
patterns and the areas where animals haul out to rest, pup, nurse their pups, mate, and molt.
Critical habitat areas were finally determined based upon input from NMFS scientists and
managers, the Steller Sea Lion Recovery Team, independent marine mammal scientists invited
to participate in the discussion, and the public (Figures I-9 and 1-10).

Physical and biological features of Steller sea lion critical habitat:

Two kinds of marine habitat were designated as critical. First, areas around rookeries and
haulout sites were chosen based on evidence that many foraging trips by lactating adult females
in summer may be relatively short (20 km or less; Merrick and Loughlin 1997). Also, mean
distances for young-of-the-year in winter may be relatively short (about 30 km; Merrick and
Loughlin 1997, Loughlin et al. 2003). These young animals are just learning to feed on their
own, and the availability of prey in the vicinity of rookeries and haulout sites may be crucial to
their transition to independent feeding after weaning. Similarly, haulouts around rookeries are
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G. Vital Rates

Changes in the size of a population are ultimately due to changes in one or more of its vital
demographic rates. Inputs to the population are provided by reproduction of adults (e.g., birth
rates;retatityfeemrditys probability that a female of a given age will give birth to a pup each year)
and immigration. Outputs from the population include those that leave the population through
emigration or death, which can also be inversely described by rates of adult and juvenile
survivorship. Estimates of vital rates are best determined in longitudinal studies of marked
animals, but can also be estimated through population models fit to time series of counts of sea
lions at different ages or stages (e.g., pups, non-pups).

1. Survival

Causes of pup mortality include drowning, starvation caused by separation from the mother,
disease, parasitism, predation, crushing by larger animals, biting by other sea lions, and
complications during parturition (Orr and Poulter 1967, Edie 1977, Maniscalco et al. 2002, 2006
ADF&G and NMFS unpublished data). Older animals may die from starvation, injuries, disease,
predation, subsistence harvests, intentional shooting by humans, entanglement in marine debris,
and fishery interactions (Merrick et al. 1987).

Calkins and Pitcher (1982) estimated mortality rates using life tables constructed from samples
collected in the Gulf of Alaska in 1975-1978. The estimated overall mortality from birth to age 3
was 0.53 for females and 0.74 for males; i.e., 47% of females and 26% of males survived the first 3
years of life. Annual mortality rate decreased from 0.132 for females 3-4 years of age, to 0.121 for
females 4-5 years old, to 0.112 for females 5-6 years old, and to 0.11 by the seventh year; it
remained at about that level in older age classes. Male mortality rates decreased from 0.14 in the
third year to 0.12 in the fifth year. Females may live to 30 years and males to about 20 (Calkins and
Pitcher 1982).

York (1994) produced a revised life table for female Steller sea lions using the same data as Calkins
and Pitcher (1982) but a different model. The estimated annual mortality from York's life table was
0.22 for ages 0-2, dropping to 0.07 at age 3, then increasing gradually to 0.15 by age 10 and 0.20 by
age 20. Population modeling suggested that decreased juvenile survival likely played a major role
in the decline of sea lions in the central Gulf of Alaska during 1975-1985 (Pascual and Adkison
1994, York 1994, Holmes and York 2003). This is supported by field observations on two major
rookeries in the western DPS. The proportion of juvenile sea lions counted at Ugamak Island was
much lower in 1985 and 1986 than during the 1970s, suggesting that the mortality of
pups/juveniles increased between the two periods (Merrick et al. 1988). A decline in the
proportion of juvenile animals also occurred at Marmot Island during the period 1979-1994. A
very low resighting rate for pups marked at Marmot Island in 1987 and 1988 suggested that the
change in proportions of age classes was due to a high rate of juvenile mortality (Chumbley et al.
1997).
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important for juveniles, because most juveniles are found at haulouts not rookeries. Evidence
indicates that decreased juvenile survival may be an important proximate cause of the sea lion
decline (York 1994, Chumbley et al. 1997) and that the growth rate of individual young sea lions
was depressed in the 1980s (Calkins and Goodwin 1988). These findings are consistent with the
hypothesis that young animals were nutritionally stressed. Furthermore, young animals are
almost certainly less efficient foragers and may have relatively greater food requirements,
which, again, suggests that they may be more easily limited or affected by reduced prey
resources or greater energetic requirements associated with foraging at distant locations.
Therefore, the areas around rookeries and haulout sites must contain essential prey resources
for at least lactating adult females, young-of-the-year, and juveniles, and those areas were
deemed essential to protect.

Second, three marine areas were chosen based on 1) at-sea observations indicating that sea lions
commonly used these areas for foraging, 2) records of animals killed incidentally in fisheries in
the 1980s, 3) knowledge of sea lion prey and their life histories and distributions, and 4)
foraging studies. In 1980, Shelikof Strait was identified as a site of extensive spawning
aggregations of pollock in winter months. Records of incidental take of sea lions in the pollock
fishery in this region provide evidence that Shelikof Strait is an important foraging site
(Loughlin and Nelson 1986, Perez and Loughlin 1991). The southeastern Bering Sea north of the
Aleutian Islands from Unimak Island past Bogoslof Island to the Islands of Four Mountains is
also considered a site that has historically supported a large aggregation of spawning pollock,
and is also an area where sighting information and incidental take records support the notion
that this is an important foraging area for sea lions (Fiscus and Baines 1966, Kajimura and
Loughlin 1988). Finally, large aggregations of Atka mackerel are found in the area around
Seguam Pass. These aggregations have supported a fishery since the 1970s and are in close
proximity to a major sea lion rookery on Seguam Island and a smaller rookery on Agligadak
Island. Atka mackerel are an important prey of sea lions in the central and western Aleutian
Islands. Records of incidental take in fisheries also indicate that the Seguam area is important
for sea lion foraging (Perez and Loughlin 1991).

G. Vital Rates

Changes in the size of a population are ultimately due to changes in one or more of its vital
demographic rates. Inputs to the population are provided by reproduction of adults (e.g., birth
rates; probability that a female of a given age will give birth to a pup each year) and immigration.
Outputs from the population include those that leave the population through emigration or death,
which can also be inversely described by rates of adult and juvenile survivorship. Estimates of
vital rates are best determined in longitudinal studies of marked animals, but can also be estimated
through population models fit to time series of counts of sea lions at different ages or stages (e.g.,

pups, non-pups).
1. Survival

Causes of pup mortality include drowning, starvation caused by separation from the mother,
disease, parasitism, predation, crushing by larger animals, biting by other sea lions, and
complications during parturition (Orr and Poulter 1967, Edie 1977, Maniscalco et al. 2002, 2006



sslrpdraft0506.pdf

2. Reproduction

Detailed information on Steller sea lion reproduction has been obtained from examinations of
reproductive tracts of dead animals. These studies have shown that female Steller sea lions reach
sexual maturity at 3=6 years of age and may produce young into their early 20s (Mathisen et al.
1962, Pitcher and Calkins 1981). Adult females normally ovulate once each year, and most breed
annually (Pitcher and Calkins 1981). Males reach sexual maturity between Sarmet7 years of age and
physical maturity by age 10 (Perlov 1971, Pitcher and Calkins 1981). Males are territorial during
the breeding season, and one male may breed with several females. Thorsteinson and Lensink
(1962) found that 90% of males holding territories on rookeries in the western Gulf of Alaska were
between 9 and 13 years of age, while Raum-Suryan et al. (2002) found that males marked on
Marmot Island as pups first became territorial at 10 and 11 years of age.

One of the key parameters governing population growth is reproductive output (birth rate).
Reproductive output may be affected by nutrition, diseases, contaminants, and other factors
(Merrick et al. 1987, Pitcher et al. 1998) that are discussed below and in detail in Sections IIl and IV.

frrsammptes collected in the Gulf of Alaska in the mid-1980s, €atkirsarrt-Goodwirr{19688)-fourmt

indicating that a considerable amount of intrauterine mortality and /or premature births occurred

after implantatiorr—Estimatesof mear-ternrpregramey-rates-of-attadutt-fermateswere-t orfromra
cottectiorrof-ferrratestakerrfromr975=1978-arrd-55 % fromrarsirmitarcoltectiorrdurimg-therrid=1966s

Pitctreretm=1998)thedifferercewasTotstatisticatty-stgrifieart-betweerrpertods-(FP=0:34); yet
the statistical power to detect the difference was tesstrerr6:-56—tHowever-the difference in

pregnancy rates of the lactating females between the 1970s (63 %) and 1980s (30%) was significant
(P =0.059). Examination of reproductive tracts from female Steller sea lions killed near Hokkaido,
Japan in 1995-96 showed that the pregnancy rate for females that had ovulated was 88% (23/26)
(Ishinazaka and Endo 1999). These samples were collected in January and February, so this
estimated pregnancy rate was much higher compared to the fete=term rates of 55-67% estimated
for sea lions from Alaska.

It is important to obtain current estimates of birth rate since the most recent estimates are from
1985-86. Historically, birth rates were estimated from the examination of reproductive tracts from
collected animals, which is not currently feasible. Estimates will need to be derived from
alternative techniques such as mark-resight estimation, analysis of reproductive hormone levels in
feces or tissue samples, or population modeling.

Stetter-seatiormscottected-rthe-Guif-of-Ataskedorimgthreearty+980s showed evidence of

reproductive failure and reduced rates of body growth that were consistent with nutritional stress
(Calkins and Goodwinrt988;Pitcheretmi-1998;Catkimset-ni-1998): Lactating females were less
likely to become pregnant than morrtactatie females during the early decline, indicating that the
energetic stress of nursing while being pregnant with another pup may have prevented some
females from giving birth each year (Pitcher etal=1998): During the 1970s and 1980s, 97 % of
sexually mature females in the ¥Wrestern DPS were pregnant in early gestation. However, the
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ADF&G and NMFS unpublished data). Older animals may die from starvation, injuries, disease,
predation, subsistence harvests, intentional shooting by humans, entanglement in marine debris,
and fishery interactions (Merrick et al. 1987).

Calkins and Pitcher (1982) estimated mortality rates using life tables constructed from samples
collected in the Gulf of Alaska in 1975-1978. The estimated overall mortality from birth to age 3
was 0.53 for females and 0.74 for males; i.e., 47% of females and 26% of males survived the first 3
years of life. Annual mortality rate decreased from 0.132 for females 3-4 years of age, to 0.121 for
females 4-5 years old, to 0.112 for females 5-6 years old, and to 0.11 by the seventh year; it
remained at about that level in older age classes. Male mortality rates decreased from 0.14 in the
third year to 0.12 in the fifth year. Females may live to 30 years and males to about 20 (Calkins and
Pitcher 1982).

York (1994) produced a revised life table for female Steller sea lions using the same data as Calkins
and Pitcher (1982) but a different model. The estimated annual mortality from York's life table was
0.22 for ages 0-2, dropping to 0.07 at age 3, then increasing gradually to 0.15 by age 10 and 0.20 by
age 20. Population modeling suggested that decreased juvenile survival likely played a major role
in the decline of sea lions in the central Gulf of Alaska during 1975-1985 (Pascual and Adkison
1994, York 1994, Holmes and York 2003). This is supported by field observations on two major
rookeries in the western DPS. The proportion of juvenile sea lions counted at Ugamak Island was
much lower in 1985 and 1986 than during the 1970s, suggesting that the mortality of
pups/juveniles increased between the two periods (Merrick et al. 1988). A decline in the
proportion of juvenile animals also occurred at Marmot Island during the period 1979-1994. A
very low resighting rate for pups marked at Marmot Island in 1987 and 1988 suggested that the
change in proportions of age classes was due to a high rate of juvenile mortality (Chumbley et al.
1997).

2. Reproduction

Detailed information on Steller sea lion reproduction has been obtained from examinations of
reproductive tracts of dead animals. These studies have shown that female Steller sea lions reach
sexual maturity at three tasix years of age and may produce young into their early 20s (Mathisen
et al. 1962, Pitcher and Calkins 1981). Adult females normally ovulate once each year, and most
breed annually (Pitcher and Calkins 1981). Males reach sexual maturity between three and seven
years of age and physical maturity by age 10 (Perlov 1971, Pitcher and Calkins 1981). Males are
territorial during the breeding season, and one male may breed with several females. Thorsteinson
and Lensink (1962) found that 90% of males holding territories on rookeries in the western Gulf of
Alaska were between nine and 13 years of age, while Raum-Suryan et al. (2002) found that males
marked on Marmot Island as pups first became territorial at 10 and 11 years of age.

One of the key parameters governing population growth is reproductive output (birth rate).
Reproductive output may be affected by nutrition, diseases, contaminants, and other factors
(Merrick et al. 1987, Pitcher et al. 1998) that are discussed below and in detail in Sections III and IV.

Samples collected in the Gulf of Alaska in the mid-1980s, showed evidence of reproductive failure
and reduced rates of body growth that were consistent with nutritional stress (Calkins and
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pereermtage-of-those females that carried their pregnancy to late gestation fell to 67% during the
1970s and to 55% in the $980s;the-differerrce-was statisticatty-trstgrmificart;yet-the-statisticat-power
todetectthe-difference-was less than 0.50 (Pitcher et al. 1998). Better body condition was found to
increase the probability that a female would maintain pregnancy. Comparatively low birth rates
for females from the ¥Westerrt DPS during the 1970s and 1980s (Pitcher and Calkins 1981) coupled
with elevated embryonic and fetal mortality appear to have contributed to decreased reproductive
performance during the period of early decline (Pitcher and Calkins 1981, Calkins and Goodwin
1988, Pitcher et al. 1998, NMFS 1998a, 1998b, 2000). Age-structured models fit to observed time
series of pup and non-pup counts suggest that declines in reproductive performance of females in
the western DPS continued into the 1990s in some or major parts of the Alaskan range (Holmes
and York 2003, Fay 2604); but may have increased in the late 1990s and 2000s in most areas
(Winship and Trites 2006).

3. Demographic modeling
Estimates of birth rates and survival rates

Demographic analysis of age distribution information has been used to estimate demographic
rates in an attempt to identify the combination of changes in birth and survival rates that might
account for the observed past changes in pup and non-pup numbers across the range of the
western DPS in Alaska. These analyses are hampered by sparseness and spottiness of data. The
only large sample of Steller sea lion that has been submitted for tooth-ring age determinations
was a collection from one location, Marmot Island, in a very restricted time frame (2 years in the
1970s) in circumstances that primarily sampled breeding age animals at a rookery. The females
in the same sample were examined for reproductive status. York (1994) created a life table
estimate from these data by assuming (1) that this collection was representative of age
distributions and reproductive frequencies in the entire population, (2) that the population was
in stable age distribution, and (3) that there was no population growth.

At a much less detailed level, some censusing techniques distinguish between pups and non-
pups in the counts at many rookeries. There are over 30 rookeries that have been censused over
the years in a regular, but much less frequent than annual, rotation. If assumptions are made
about the tendency of non-breeding animals of breeding age, as well as animals of below
breeding age, to be present on rookeries and be included in the counts (this is not actually
known yet, and is a matter of ongoing investigation in the analysis of sighting records of
branded animals), the time series of counts of pups and non-pups allow some inference about
crude per capita birth rates to adults, crude per capita survival rates of the adults, and rates of
survival from birth untill recruitment to the breeding segment of the population.

York (1994) concluded from her life table analysis that the population decline observed in the
1980s at Marmot likely was primarily owing to a large drop in juvenile survivorship compared
to the 1970s, a conclusion also reached by Pascual and Adkison (1994). Holmes and York (2003)
extended these analyses of central Gulf of Alaska sea lions through the late 1990s and added an
index of juvenile recruitment to the model. Their results, along with those of Fay (2004),
contirrred-to-shrow-artikety drop in juvenile survivorship from the 1970s to the 1980s, and atso
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Goodwin 1988), During the 1970s and 1980s, 97% of sexually mature females in the sestern DPS
were pregnant in early gestation. However, the percentage of females that carried their pregnancy
to late gestation fell to 67% during the 1970s and to 55% in the 1980Qs indicating that a considerable
amount of intrauterine mortality and/or premature births occurred after implantation_the
difference was statistically insignificant, yet the statistical power to detect the difference was less
than 0.50 (Pitcher et al. 1998). Lactating females were less likely to become pregnant than non-
lactating females during the early decline, indicating that the energetic stress of nursing while
being pregnant with another pup may have prevented some females from giving birth each year
(Pitcher gtal 1998 _The difference in pregnancy rates of the lactating females between the 1970s
(63%) and 1980s (30%) was significant (P = 0.059). Examination of reproductive tracts from female
Steller sea lions killed near Hokkaido, Japan in 1995-96 showed that the pregnancy rate for females
that had ovulated was 88% (23/26) (Ishinazaka and Endo 1999). These samples were collected in
January and February, so this estimated pregnancy rate was much higher compared to the laies
term rates of 55-67% estimated for sea lions from Alaska.

It is important to obtain current estimates of birth rate since the most recent estimates are from
1985-86. Historically, birth rates were estimated from the examination of reproductive tracts from
collected animals, which is not currently feasible. Estimates will need to be derived from
alternative techniques such as mark-resight estimation, analysis of reproductive hormone levels in
feces or tissue samples, or population modeling.

Better body condition was found to increase the probability that a female would maintain
pregnancy. Comparatively low birth rates for females from the sestern DPS during the 1970s and
1980s (Pitcher and Calkins 1981) coupled with elevated embryonic and fetal mortality appear to
have contributed to decreased reproductive performance during the period of early decline
(Pitcher and Calkins 1981, Calkins and Goodwin 1988, Pitcher et al. 1998, NMFS 1998a, 1998b,
2000). Age-structured models fit to observed time series of pup and non-pup counts suggest
that declines in reproductive performance of females in the western DPS continued into the
1990s in some or major parts of the Alaskan range (Holmes and York 2003, Fay 2004, Haolmes ot
alinreview), but may have increased in the late 1990s and 2000s in most areas (Winship and
Trites 2006). Halmesetal (nreviewlmake a strang case thatatleastinthe contral COA,
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associated with increases in juvenile and adult survivorship compared to the #388s-atorg-rrith

arrapparernterostorr i fecurditythirtirrates prospoprrortatity-throoghrrror ) that began in
the late 1970s and early $986s-

Fay (2004) and Winship and Trites (2006) broadened the geographic scope by estimating time
series of vital rates for metapopulations or at each rookery in the Gulf of Alaska and Aleutian
Islands from 1978-2002. Results of these studies suggest that the changes in vital rates
responsible for the declines likely varied among subpopulations and with time. Juvenile and
adult survival rates appear to have been lowest during the 1980s for many, but not all
subpopulations, while juvenile survival in the western Aleutians appears to have been lower
during the 1990s than during the 1980s. With regard to changes in fecurrtity; Fay (2004) found
evidence of DPS-wide declines in birth rates beginning in the early 1980s with little or no
rebound through 2000. Winship and Trites (2006) found declines in feetrdity in the central
Gulf of Alaska (similar to Holmes and York 2003, Fay 2004), but not elsewhere in the range of
the western Steller sea lion.

The studies attempting to estimate past demographic rates were motivated in part by a hope
that these could shed light on the various possible causes for the changes in vital rates
responsible for the population decline. In this, the retrospective studies have been largely
inconclusive. One exception is the study by Hennen (2006) which found an association between
rate of by-rookery decline and the fishing activity around the respective rookies, for the period
of the 1980s but not continuing into the 1990s. Hennen (2006) did not investigate how this effect
might have been partitioned among birth rates and survival rates of various age classes.

Models extrapolating the population into the future

Population viability analysis (PVA) attempts to predict the probability of a population going
extinct, or crossing a specified threshold, over a specified period. Four simulation models of
varying complexity have been constructed to assess the likelihood that Steller sea lions will go
extinct in western Alaska (Appemdix3; York et al. 1996, Gerber and VanBlaricom 2001, Winship
and Trites 2006). Some of the models treated each rookery as independent populations, while
others considered metapopulations (i.e., groups of rookeries), or combined counts from all
rookeries between the eastern Gulf of Alaska and the western tip of the Aleutian Islands into a
single population estimate.

The rookery-based and metapopulation modeling requires assumptions about rates of
migration and recolonization. Those rates are not presently known, though they are the subject
of ongoing monitoring of branded animals. Each of the models used information about rates of
population change that occurred in the past to infer what might happen to sea lion populations
in the future.

York et al. (1996) developed three models corresponding to three spatial scales (a rookery
model, a cluster of rookeries model, and an aggregate model for the Kenai - Kiska area). They
used a model of exponential growth randomly changing annually from a distribution that
remains constant over time to model counts of adult female sea lions made at the peak of the
breeding season. Using counts from 1976-1994 in their retrospective analysis, the rookery
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3. Demographic modeling
Estimates of birth rates and survival rates

Demographic analysis of age distribution information has been used to estimate demographic
rates in an attempt to identify the combination of changes in birth and survival rates that might
account for the observed past changes in pup and non-pup numbers across the range of the
western DPS in Alaska. These analyses are hampered by sparseness and spottiness of data. The
only large sample of Steller sea lion that has been submitted for tooth-ring age determinations
was a collection from one location, Marmot Island, in a very restricted time frame (2 years in the
1970s) in circumstances that primarily sampled breeding age animals at a rookery. The females
in the same sample were examined for reproductive status. York (1994) created a life table
estimate from these data by assuming (1) that this collection was representative of age
distributions and reproductive frequencies in the entire population, (2) that the population was
in stable age distribution, and (3) that there was no population growth.

At a much less detailed level, some censusing techniques distinguish between pups and non-
pups in the counts at many rookeries. There are over 30 rookeries that have been censused over
the years in a regular, but much less frequent than annual, rotation. If assumptions are made
about the tendency of non-breeding animals of breeding age, as well as animals of below
breeding age, to be present on rookeries and be included in the counts (this is not actually
known yet, and is a matter of ongoing investigation in the analysis of sighting records of
branded animals), the time series of counts of pups and non-pups allow some inference about
crude per capita birth rates to adults, crude per capita survival rates of the adults, and rates of
survival from birth untill recruitment to the breeding segment of the population.

York (1994) concluded from her life table analysis that the population decline observed in the
1980s at Marmot likely was primarily due to a large drop in juvenile survivorship compared to
the 1970s, a conclusion also reached by Pascual and Adkison (1994). Holmes and York (2003)
extended these analyses of central Gulf of Alaska sea lions through the late 1990s and added an
index of juvenile recruitment to the model. Their results, along with those of Fay (2004),
indicated a drop in juvenile survivorship from the 1970s to the 1980s, and thatthe slower
decline rate in the 1900s was assoc1ated with increases in juvenile and adult surv1vorsh1p
compared to the

phas.pu.p.mnﬁahquhmugh.m&mmih.af.age) that began in the late 1970s and early 1980s
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model predicted that the median number of adult females on each rookery between Kenai-
Kiska would decline to fewer than 50 animals with 80% of the rookeries disappearing within
100 years, and fewer than 5,000 females remaining by 2015. However, some sites (Akutan,
Clubbing Rocks, Ugamak Island, Sea Lion Rocks, and Akun Island) were predicted to persist
beyond 100 years despite extinctions at other rookeries. The cluster model grouped Steller sea
lion rookeries into 5 clusters and found a relatively high probability of persistence of the
western DPS due to positive growth rates in the western Gulf of Alaska cluster. However,
pooling all rookery counts within the Kenai - Kiska area to form a single breeding population,
and using the rates of decline that occurred from 1976-1994 to project the future, resulted in a
predictable continued decline of the western DPS. York et al. (1996) concluded that there was
no indication that the entire population would likely go extinct within 30 years, but that
populations on some rookeries would probably be reduced to low levels (fewer than 200 adult
females). The rookery-based model predicted the longest mean persistence time for the Kenai-
Kiska population, while the geographic model (pooling all rookery counts) predicted the
shortest.

Gerber and VanBlaricom (2001) used count data from 1965-1997 to develop two viability models
that evaluated the sensitivity of extinction risk to various levels of stochasticity, spatial scale,
and density dependence, again assuming annual variation was the predominant process driver.
The first was a metapopulation simulation model that suggested a median time to extinction of
about 85 yearsbeased the dynamics of groups of rookeries in the Central Gulf of Alaska, Western
Gulf of Alaska, Eastern Aleutian Islands, and the Central Aleutian Islands. The second model
was exploratory rather than tied strictly to the retrospective analysis and considered population
size and population growth rates corresponding to the lowest 5% of the frequency distribution
of likely growth rates. This model suggested the time to extinction was about 62 years. Gerber
and VanBlaricom (2001) concluded that results from their analysis were consistent with a
population threatened with extinction.

Winship and Trites (2006) used counts of both pups and non-pups from 33 rookeries between
1978 and 2002 to estimate the combination of birth and survival rates operating during the
population decline. They then projected each of the 33 rookery populations into the future
using these estimated site-specific life tables (with associated uncertainties). Using Bayesian
statistical methods to quantify uncertainty, Winship and Trites (2006) explored 3 scenarios that
incorporated different assumptions about carrying capacities and the presence or absence of
density-dependent regulation. Results of all 3 scenarios indicated an overall low risk of
extirpation of Steller sea lions as a species in western Alaska in the next 100 years. However,
most rookeries had high probabilities of going extinct if trends observed in the 1990s continued
— while fewer were predicted to go extinct if trends observed since the late 1990s persisted. All
simulations identified two clusters of contiguous rookeries that had relatively low risks of
extinction if their dynamics continued to be independent of the rest— the Unimak Pass area in
the western Gulf of Alaska / eastern Aleutian Islands, and the Seguam - Adak region in the
central Aleutian Islands. Risks of rookeries going extinct were particularly small when density-
dependent compensation in birth and survival rates was assumed.

Goodrmrrarr(Apperrdix3y also used a Bayesian framework to quantify uncertainty in model
parameters and propagate this through the risk calculation. However, he treated the western



sslrpdraft0507.pdf

Steller Seq Lion Recovery Play

Fay (2004) and Winship and Trites (2006) broadened the geographic scope by estimating time
series of vital rates for metapopulations andfor subpapulations at each rookery in the Gulf of
Alaska and Aleutian Islands from 1978-2002. Results of these studies suggest that the changes
in vital rates responsible for the declines likely varied among subpopulations and with time.
Juvenile and adult survival rates appear to have been lowest during the 1980s for many, but not
all subpopulations, while juvenile survival in the western Aleutians appears to have been lower
during the 1990s than during the 1980s. With regard to changes in natality, Fay (2004) found
evidence of DPS-wide declines in birth rates beginning in the early 1980s with little or no
rebound through 2000. Winship and Trites (2006) found declines in natality in the central Gulf
of Alaska (similar to Holmes and York 2003, Fay 2004), but not elsewhere in the range of the
western Steller sea lion.

The studies attempting to estimate past demographic rates were motivated in part by a hope
that these could shed light on the various possible causes for the changes in vital rates
responsible for the population decline. In this, the retrospective studies have been largely
inconclusive. One exception is the study by Hennen (2006) which found an association between
rate of by-rookery decline and the fishing activity around the respective rookies, for the period
of the 1980s but not continuing into the 1990s. Hennen (2006) did not investigate how this effect
might have been partitioned among birth rates and survival rates of various age classes.

Models extrapolating the population into the future

Population viability analysis (PVA) attempts to predict the probability of a population going
extinct, or crossing a specified threshold, over a specified period. Four simulation models of
varying complexity have been constructed to assess the likelihood that Steller sea lions will go
extinct in western Alaska (see.Appendix.. York et al. 1996, Gerber and VanBlaricom 2001,
Winship and Trites 2006). Some of the models treated each rookery as independent
populations, while others considered metapopulations (i.e., groups of rookeries), or combined
counts from all rookeries between the eastern Gulf of Alaska and the western tip of the Aleutian
Islands into a single population estimate.

The rookery-based and metapopulation modeling requires assumptions about rates of
migration and recolonization. Those rates are not presently known, though they are the subject
of ongoing monitoring of branded animals. Each of the models used information about rates of
population change that occurred in the past to infer what might happen to sea lion populations
in the future.

York et al. (1996) developed three models corresponding to three spatial scales (a rookery
model, a cluster of rookeries model, and an aggregate model for the Kenai - Kiska area). They
used a model of exponential growth randomly changing annually from a distribution that
remains constant over time to model counts of adult female sea lions made at the peak of the
breeding season. Using counts from 1976-1994 in their retrospective analysis, the rookery
model predicted that the median number of adult females on each rookery between Kenai-
Kiska would decline to fewer than 50 animals with 80% of the rookeries disappearing within
100 years, and fewer than 5,000 females remaining by 2015. However, some sites (Akutan,
Clubbing Rocks, Ugamak Island, Sea Lion Rocks, and Akun Island) were predicted to persist
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Steller sea lions as a single population by combining counts made at all rookeries and regions of
western Alaska, and treated the dominant environmental variation as occurring on a larger than
annual time scale. Suchrpoputatiore=wideestimeateswereavattablefor-6-years over the 46 years
that sea lions have been counted (i.e., 1958, 1977, 1985, 1989, 2000 and 2004). In this analysis the
probability of sea lions persisting for 100 to 500 years depended upon assumptions about the
past operation of anthropogenic factors that will not play such a large role in the future. These
specific assumptions were a joint product of a subgroup of the recovery team. Overall, this
model suggested significant probabilities of sea lions declining below a threshold of 4,743
individuals (i.e., quasi-extinction) for the population as a whole within 100 years. This model
allows a parsing of how unfavorable parameter values and uncertainty about parameter values
both play a role in the calculated risk.

There is some degree of consistency between the predictions of all four sets of PVA models
(Appendix 3; York et al. 1996, Gerber and VanBlaricom 2001, Winship and Trites 2006) due in
large part to their use of some of the same base population data and to the fundamental
assumption of all PVA models that populations will continue to behave as they have in the past
after correction for factors that will be different in the future. As such, sea lion populations (i.e.,
individual rookeries, clusters of rookeries, or the entire western DPS) that declined at fast rates
were predicted to go extinct sooner than populations that had declined slowly. Results from
the four PVAs conducted to date indicate that the western Steller sea lions have a high
probability of declining to a low level if they are considered as a single homogeneous
population (by combining all rookery counts and assuming an overarching population trend).
However, the prognosis for the species is considerably more optimistic if each of the 33
rookeries is considered as distinct, independent populations with its own probability of
persistence, and assuming that differing environmental factors around the respective rookeries
remain stationary for the long term (as opposed to the possibility of rolling declines). Under
this scenario, PVA models at a spatial scale smaller than the DPS predict that many rookeries
will go extinct, but that the species will persist on the time frame considered, most especially if
assumed density dependence plays a positive role.

The large potential influence of assumed density dependence is a common feature in the
literature of PVA applications, but the statistical estimation of the strength of operation of
density dependence in any particular population is notoriously problematic. Density
dependence has not been established empirically in the dynamics observed in the Steller sea
lion western DPS over the past 40 years.

H. Feeding Ecology

The feeding ecology of Steller sea lions has been described in detail in the initial Steller Sea Lion
Recovery Plan (NMFS 1992), and the ESA Biological Opinion on Groundfish Fisheries in the Gulf
of Alaska, and Bering Sea and Aleutian Islands area (NMFS 2000). Readers are referred to those

documents for additional information.

1. Foods consumed
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beyond 100 years despite extinctions at other rookeries. The cluster model grouped Steller sea
lion rookeries into 5 clusters and found a relatively high probability of persistence of the
western DPS due to positive growth rates in the western Gulf of Alaska cluster. However,
pooling all rookery counts within the Kenai - Kiska area to form a single breeding population,
and using the rates of decline that occurred from 1976-1994 to project the future, resulted in a
predictable continued decline of the western DPS. York et al. (1996) concluded that there was
no indication that the entire population would likely go extinct within 30 years, but that
populations on some rookeries would probably be reduced to low levels (fewer than 200 adult
females). The rookery-based model predicted the longest mean persistence time for the Kenai-
Kiska population, while the geographic model (pooling all rookery counts) predicted the
shortest.

Gerber and VanBlaricom (2001) used count data from 1965-1997 to develop two viability models
that evaluated the sensitivity of extinction risk to various levels of stochasticity, spatial scale,
and density dependence, again assuming that annual variation was the predominant process
driver. The first was a metapopulation simulation model that suggested a median time to
extinction of about 85 years.based on the dynamics of groups of rookeries in the Central Gulf of
Alaska, Western Gulf of Alaska, Eastern Aleutian Islands, and the Central Aleutian Islands. The
second model was exploratory rather than tied strictly to the retrospective analysis and
considered population size and population growth rates corresponding to the lowest 5% of the
frequency distribution of likely growth rates. This model suggested the time to extinction was
about 62 years. Gerber and VanBlaricom (2001) concluded that results from their analysis were
consistent with a population threatened with extinction.

Winship and Trites (2006) used counts of both pups and non-pups from 33 rookeries between
1978 and 2002 to estimate the combination of birth and survival rates operating during the
population decline. They then projected each of the 33 rookery populations into the future using
these estimated site-specific life tables (with associated uncertainties). Using Bayesian statistical
methods to quantify uncertainty, Winship and Trites (2006) explored 3 scenarios that
incorporated different assumptions about carrying capacities and the presence or absence of
density-dependent regulation. Results of all 3 scenarios indicated an overall low risk of
extirpation of Steller sea lions as a species in western Alaska in the next 100 years. However,
most rookeries had high probabilities of going extinct if trends observed in the 1990s continued
— while fewer were predicted to go extinct if trends observed since the late 1990s persisted. All
simulations identified two clusters of contiguous rookeries that had relatively low risks of
extinction if their dynamics continued to be independent of the rest— the Unimak Pass area in
the western Gulf of Alaska / eastern Aleutian Islands, and the Seguam - Adak region in the
central Aleutian Islands. Risks of rookeries going extinct were particularly small when density-

dependent compensation in birth and survival rates was assumed. Winship and Trites (2006)

didnaotinclude the mare drastic decline rates from the 1080 in their analygis therehy freating
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Steller sea lions are generalist predators that eat a variety of fishes and cephalopods (Pitcher 1981,
Calkins and Goodwin 1988, NMFS 2000, Sinclair and Zeppelin 2002), and occasionally other
marine mammals and birds (Gentry and Johnson 1981, Pitcher and Fay 1982, Daniel and
Schneeweis 1992, Calkins 1988).

The diet of Steller sea lions in the eastern part of their range was not well studied prior to the early
1990s. In California and Oregon they are known to have eaten rockfish, hake, flatfish, salmon,
herring, skates, cusk eel, lamprey, squid, and octopus (Fiscus and Baines 1966, Jameson and
Kenyon 1977, Jones 1981, Treacy 1985, Brown et al. 2002). Principal prey in British Columbia has
included hake, herring, octopus, Pacific cod, rockfish, and salmon (Spalding 1964, Olesiuk et al.
1990). The most commonly identified prey items in Southeast Alaska were walleye pollock, Pacific
cod, flatfishes, rockfishes, herring, salmon, sand lance, skates, squid, and octopus (Calkins and
Goodwin 1988, Trites et al. 2006d).

Considerable effort has been devoted to describing the diet of Steller sea lions in the Gulf of
Alaska, Aleutian Islands, and Bering Sea (Table I-13). In the mid 1970s and mid 1980s, Pitcher
(1981; n = 250) and Calkins and Goodwin (1988; n = 178) described Steller sea lion diet in the Gulf
of Alaska by examining stomach contents of animals collected for scientific studies. Walleye
pollock was the principal prey in both studies; octopus, squid, herring, Pacific cod, flatfishes,
capelin, and sand lance were also consumed frequently. Stomachs of Steller sea lions collected in
the central and western Bering Sea in March-April 1981 contained mostly pollock and also Pacific
cod, herring, sculpins, octopus, and squid (Calkins 1998).

Merrick and Calkins (1996) analyzed Kodiak Island region sea lion stomach contents (n = 263) data
from the 1970s and 1980s for seasonal patterns of prey use. They found a significant seasonal
difference in diet for the 1970s. Walleye pollock was the most important prey in all seasons except
summer in the 1970s, when the most frequently eaten prey type was small forage fishes (capelin,
herring, and sand lance). No significant seasonal differences were found in the 1980s. Researchers
noted that, overall, small forage fishes and salmon were eaten almost exclusively during summer,
while other fishes and cephalopods were eaten more frequently in spring and fall.

Since 1990, additional information on Steller sea lion diet in Alaska has been obtained by analyzing
scats collected on rookeries and haulouts (Merrick et al. 1997, NMFS 2000, Sinclair and Zeppelin
2002). Scat data, like stomach contents, may be biased (e.g., prey species may have hard parts that
are more or less likely to make it though the digestive tract; see Cottrell and Trites 2002, Tollit et al.
2003, 2004a), but they allow a description of prey used over a wide geographic range from Kodiak
Island through the western Aleutian Islands and for both summer and winter (Table I-13).
Analysis of scats collected in the 1990s showed that pollock continue to be a dominant prey in the
Gulf of Alaska and that Atka mackerel was the most frequently occurring prey in central and
western Aleutian Islands scats. Pacific cod has also been an important food, especially in winter in
the Gulf of Alaska, while salmon was eaten most frequently during summer months. Results also
indicated a wide variation; certain species that appear to be minor dietary items when data are
tabulated for large regions may actually be highly ranked prey for specific rookeries and seasons.

At the far western end of the Steller sea lion range, Atka mackerel, sand lance, rockfish, and

octopus were identified as important foods at the Kuril Islands in eoftetiorsrradetrioc2-(Pamima
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Goadman (Appendix) also used a Bayesian framework to quantify uncertainty in model
parameters and propagate this through the risk calculation. However, he treated the western
Steller sea lions as a single population by combining counts made at all rookeries and regions of
western Alaska, and treated the dominant environmental variation as occurring on a larger than
annual time scale. Ropulation-wide estimates were available for six time periads over the 46
years that sea lions have been counted (i.e., 1958, 1977, 1985, 1989, 2000 and 2004). In this
analysis the probability of sea lions persisting for 100 to 500 years depended upon assumptions
about the past operation of anthropogenic factors that will not play such a large role in the
future. These specific assumptions were a joint product of a subgroup of the recovery team.
Overall, this model suggested significant probabilities of sea lions declining below a threshold
of 4,743 individuals (i.e., quasi-extinction) for the population as a whole within 100 years. This
model allows a parsing of how unfavorable parameter values and uncertainty about parameter
values both play a role in the calculated risk.

There is some degree of consistency between the predictions of all four sets of PVA models
(Appendix ; York et al. 1996, Gerber and VanBlaricom 2001, Winship and Trites 2006) due in
large part to their use of some of the same base population data and to the fundamental
assumption of all PVA models that populations will continue to behave as they have in the past
after correction for factors that will be different in the future. As such, sea lion populations (i.e.,
individual rookeries, clusters of rookeries, or the entire western DPS) that declined at fast rates
were predicted to go extinct sooner than populations that had declined slowly. Results from
the four PVAs conducted to date indicate that the western Steller sea lions have a high
probability of declining to a low level if they are considered as a single homogeneous
population (by combining all rookery counts and assuming an overarching population trend).
However, the prognosis for the species is considerably more optimistic if each of the 33
rookeries is considered as distinct, independent populations with its own probability of
persistence, and assuming that differing environmental factors around the respective rookeries
remain stationary for the long term (as opposed to the possibility of rolling declines). Under
this scenario, PVA models at a spatial scale smaller than the DPS predict that many rookeries
will go extinct, but that the species will persist on the time frame considered, most especially if
assumed density dependence plays a positive role.

The large potential influence of assumed density dependence is a common feature in the
literature of PVA applications, but the statistical estimation of the strength of operation of
density dependence in any particular population is notoriously problematic. Density
dependence has not been established empirically in the dynamics observed in the Steller sea
lion western DPS over the past 40 years.
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1966), and pollock, Pacific cod, saffron cod, cephalopods, and flatfish were the main prey of 62
animals collected near Hokkaido, Japan in 1994 - 1996 (Goto and Shimazaki 1998).

NMEFS (2000) compiled all the available data on prey occurrence in stomach contents samples for
the eastern and western Steller sea lion populations for the 1950s - 1970s and the 1980s. For both
populations the occurrences of pollock, Pacific cod, and herring were higher in the 1980s than in
the 1950s -1970s. These results suggest that the dominance of pollock in the Steller sea lion diet
over much of its range may have changed over time. However, studies completed prior to the
mid-1970s had small sample sizes and more limited geographic scope. As such, caution should be
exercised when extrapolating from these limited samples to a description of the diet composition
of Steller sea lions in the 1950s - 1970s.

Stomach contents analysis indicates that Steller sea lions have a mixed diet. Although it is not
uncommon to find stomachs that contain only one prey species, most collected stomachs contained
more than one type of prey (Merrick and Calkins 1996, Calkins 1998). Merrick and Calkins (1996)
found that the probability of stomachs containing only pollock was higher for juveniles than for
adults, and small forage fish were eaten more frequently by juveniles while flatfish and
cephalopods were eaten by adults more frequently.

Steller sea lion scat and stomach contents data have not been extensively examined for possible
sex-related differences in diet. However, Trites and Calkins (unpublished data) collected scat on
three rookeries and a nearby male haulout and found that salmon and herring dominated the
summer scats of lactating females, while pollock and rockfish dominated the scat of breeding-age
males.

2. Prey characteristics

The primary prey of Steller sea lions are fish and cephalopods, which tend to have a broad, but
predictable range in temporal, spatial, and seasonal nearshore availability. Typically, many prey
species make predictable seasonal migrations from pelagic to nearshore waters where they form
large spawning concentrations. Prey is then further concentrated by local transition boundaries
such as frontal zones and bathymetric features such as submarine channels (Sinclair ef al. 1994).
Steller sea lions appear to have the foraging flexibility to take advantage of both the predictable
behavioral traits of these prey species (Sigler et al. 2004), as well as the localized oceanographic
conditions that enhance prey concentrations (Sinclair and Zeppelin 2002, Trites et al. 2006a). Steller
sea lions are able to respond to changes in prey abundance. An example is the increase in
consumption of arrowtooth flounder in the Gulf of Alaska between the 1970s (Pitcher 1981) and
the 1990s (Sinclair and Zeppelin 2002). Another example is the geographic variation in diet
observed during the 1980s and 1990s; east to west the primary prey varies from Pacific hake
(Brown et al. 2002) to walleye pollock and then to Atka mackerel (Sinclair and Zeppelin 2002).

Prey species can be grouped into those that tend to be consumed seasonally, when they become
locally abundant or aggregated when spawning (e.g., herring, Pacific cod, eulachon, capelin,
salmon and Irish lords), and those that are consumed and available to sea lions more or less
year-round (e.g., pollock, cephalopods, Atka mackerel, arrowtooth flounder, rock sole and sand
lance, based on Pitcher 1981, Calkins and Goodwin 1988, Sinclair and Zeppelin 2002, Trites et al.
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H. Feeding Ecology

The feeding ecology of Steller sea lions has been described in detail in the initial Steller Sea Lion
Recovery Plan (NMFS 1992), and the ESA Biological Opinion on Groundfish Fisheries in the Gulf
of Alaska, and Bering Sea and Aleutian Islands area (NMFS 2000). Readers are referred to those
documents for additional information.

1. Foods consumed

Steller sea lions are generalist predators that eat a variety of fishes and cephalopods (Pitcher 1981,
Calkins and Goodwin 1988, NMFS 2000, Sinclair and Zeppelin 2002), and occasionally other
marine mammals and birds (Gentry and Johnson 1981, Pitcher and Fay 1982, Daniel and
Schneeweis 1992, Calkins 1988).

The diet of Steller sea lions in the eastern part of their range was not well studied prior to the early
1990s. In California and Oregon they are known to have eaten rockfish, hake, flatfish, salmon,
herring, skates, cusk eel, lamprey, squid, and octopus (Fiscus and Baines 1966, Jameson and
Kenyon 1977, Jones 1981, Treacy 1985, Brown et al. 2002). Principal prey in British Columbia has
included hake, herring, octopus, Pacific cod, rockfish, and salmon (Spalding 1964, Olesiuk et al.
1990). The most commonly identified prey items in Southeast Alaska were walleye pollock, Pacific
cod, flatfishes, rockfishes, herring, salmon, sand lance, skates, squid, and octopus (Calkins and
Goodwin 1988, Trites et al. 2006d).

Considerable effort has been devoted to describing the diet of Steller sea lions in the Gulf of
Alaska, Aleutian Islands, and Bering Sea (Table I-13). In the mid 1970s and mid 1980s, Pitcher
(1981; n = 250) and Calkins and Goodwin (1988; n = 178) described Steller sea lion diet in the Gulf
of Alaska by examining stomach contents of animals collected for scientific studies. Walleye
pollock was the principal prey in both studies; octopus, squid, herring, Pacific cod, flatfishes,
capelin, and sand lance were also consumed frequently. Stomachs of Steller sea lions collected in
the central and western Bering Sea in March-April 1981 contained mostly pollock and also Pacific
cod, herring, sculpins, octopus, and squid (Calkins 1998).

Merrick and Calkins (1996) analyzed Kodiak Island region sea lion stomach contents (n = 263) data
from the 1970s and 1980s for seasonal patterns of prey use. They found a significant seasonal
difference in diet for the 1970s. Walleye pollock was the most important prey in all seasons except
summer in the 1970s, when the most frequently eaten prey type was small forage fishes (capelin,
herring, and sand lance). No significant seasonal differences were found in the 1980s. Researchers
noted that, overall, small forage fishes and salmon were eaten almost exclusively during summer,
while other fishes and cephalopods were eaten more frequently in spring and fall.

Since 1990, additional information on Steller sea lion diet in Alaska has been obtained by analyzing
scats collected on rookeries and haulouts (Merrick et al. 1997, NMFS 2000, Sinclair and Zeppelin
2002). Scat data, like stomach contents, may be biased (e.g., prey species may have hard parts that
are more or less likely to make it though the digestive tract; see Cottrell and Trites 2002, Tollit et al.
2003, 2004a), but they allow a description of prey used over a wide geographic range from Kodiak
Island through the western Aleutian Islands and for both summer and winter (Table I-13).
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2006d). Some of the seasonal prey species occur most frequently in summer and fall (e.g.,
salmon and Irish lords) or winter and spring (e.g., herring, Pacific cod, eulachon, capelin).
There are also significant regional differences in the occurrences of some species (e.g., Atka
mackerel are only in the Aleutian Islands, and arrowtooth flounder occur in the Gulf of Alaska).

Prey size varies greatly ranging from several centimeters in length for species such as sandlance
and capelin to over 60 cm in length such as salmon, skates, Pollock and cod. Remains of pollock
exceeding 70 cm in length have been recovered in Steller sea lion scats (Tollit et al. 2004b, Zeppelin
et al. 2004). Walleye pollock otoliths recovered from stomachs collected in the Bering Sea and Gulf
of Alaska have shown that all age classes of sea lions eat a wide range of sizes (Calkins and
Goodwin 1988, Frost and Lowry 1986, Lowry et al. 1989, Merrick and Calkins 1996, Calkins 1998).

3. Foraging behavior based on telemetry studies
Adults

Limited data are available concerning the foraging behavior of adult Steller sea lions. Adult
females alternate trips to sea to feed with periods on shore when they haul out to rest, care for
pups, breed, and avoid marine predators. Conversely, territorial males may fast for extended
periods during the breeding season when they mostly remain on land (Spalding 1964, Gentry 1970,
Withrow 1982, Gisiner 1985). Females with dependent young are constrained to feeding relatively
close to rookeries and haulouts because they must return at regular intervals to feed their
offspring,.

Merrick et al. (1994) and Merrick and Loughlin (1997) present information on the dive
characteristics and foraging behavior of a small sample of adult Steller sea lions in Alaska;
Loughlin et al. (1998) provided similar information for the Kuril Islands, Russia. Merrick et al.
(1990) and Brandon (2000) presented information on attendance behavior of adult females with
VHF radio-transmitters in the Kuril Islands and Alaska, respectively. Trites and Porter (2002) and
Milette and Trites (2003) documented attendance patterns from behavioral observations. These
studies showed that during the breeding season, adult female Steller sea lions generally spent
about half their time at sea on relatively brief (about 0.8 days) foraging trips. Dives tended to be
shallow (mean = 21 oy brief-(rrrearr=-t41rim); and frequent (about 13 per hour) (Table I-14).
Observations during winter showed that females with suckling yearlings (19-21 months of age)
had feeding trips of about 2.5 & while those with young-of-the-years (7-9 months of age) had trips
lasting 2.0 e; time on shore for lactating females averaged 15.4 h (Trites and Porter 2002). Merrick
and Loughlin (1997) found that during summer adult females made trips to sea that averaged 17
km from the rookery (range 3-49 km; SE = 4.6; Table I-12). Outside of the breeding and pupping
season, movements may be less constrained although animals still return to coastal haulouts to
rest. For adult females tracked during winter by Merrick and Loughlin (1997), the mean trip
duration was 204 hours and average distance moved offshore was 133 km (range 5-543 km; SE =
59.9).

In Southeast Alaska, adult females with pups made relatively brief foraging trips (mean 19.1 hr)
while those with yearlings or without pups were much longer in duration; during winter female

trips to sea had a mean of 56.1 hrwithrarraximorrof+69tr—(Swanr996—Fhoseferrateswrith
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Analysis of scats collected in the 1990s showed that pollock continue to be a dominant prey in the
Gulf of Alaska and that Atka mackerel was the most frequently occurring prey in central and
western Aleutian Islands scats. Pacific cod has also been an important food, especially in winter in
the Gulf of Alaska, while salmon was eaten most frequently during summer months. Results also
indicated a wide variation; certain species that appear to be minor dietary items when data are
tabulated for large regions may actually be highly ranked prey for specific rookeries and seasons.

At the far western end of the Steller sea lion range, Atka mackerel, sand lance, rockfish, and
octopus were identified as important foods at the Kuril Islands in callections made in 1962 (Panina
1966), and pollock, Pacific cod, saffron cod, cephalopods, and flatfish were the main prey of 62
animals collected near Hokkaido, Japan in 1994 - 1996 (Goto and Shimazaki 1998).

NMEFS (2000) compiled all the available data on prey occurrence in stomach contents samples for
the eastern and western Steller sea lion populations for the 1950s - 1970s and the 1980s. For both
populations the occurrences of pollock, Pacific cod, and herring were higher in the 1980s than in
the 1950s -1970s. These results suggest that the dominance of pollock in the Steller sea lion diet
over much of its range may have changed over time. However, studies completed prior to the
mid-1970s had small sample sizes and more limited geographic scope. As such, caution should be
exercised when extrapolating from these limited samples to a description of the diet composition
of Steller sea lions in the 1950s - 1970s.

Stomach contents analysis indicates that Steller sea lions have a mixed diet. Although it is not
uncommon to find stomachs that contain only one prey species, most collected stomachs contained
more than one type of prey (Merrick and Calkins 1996, Calkins 1998). Merrick and Calkins (1996)
found that the probability of stomachs containing only pollock was higher for juveniles than for
adults, and small forage fish were eaten more frequently by juveniles while flatfish and
cephalopods were eaten by adults more frequently.

Steller sea lion scat and stomach contents data have not been extensively examined for possible
sex-related differences in diet. However, Trites and Calkins (unpublished data) collected scat on
three rookeries and a nearby male haulout and found that salmon and herring dominated the
summer scats of lactating females, while pollock and rockfish dominated the scat of breeding-age
males.
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pups remained within 20 nm of the rookery and mean foraging distance from the Hazy Island and
Forrester island rookery complex was 14.5 km offshore (Calkins 1996).

Additional research integrating three separate electronic devices has provided some fine-scale
information on Steller sea lion foraging. The combined data (collected from a stomach temperature
transmitter that indicates when Steller sea lions ingest prey, a data logger that records depth and
velocity, and a SDR to determine locations) provide insights to when and where Steller sea lions
may be foraging. Andrews et al. (2002) used this approach on adult females in summer at Forrester
Island (SE) and Seguam Island (BSAI) in 1994 and 1997; the data indicated nearly all prey ingestion
occurred when animals repeatedly exhibited deep dives (greater than 10m), and that prey was
ingested during all at-sea trips that included such foraging dives. However, long periods of time
often elapsed and large distances were covered between successful foraging events. Adult females
began foraging dives greater than 10 m within 8-26 minutes after departing a rookery, yet the first
prey was not ingested until 0.9 to 5.1 hours after departure.

Juveniles

The need to understand the behavior of juvenile Steller sea lions has focused research effort in
recent years and resulted in a relatively large sample data set for animals less than 3 years of age
(Loughlin et al. 2003, Raum-Suryan et al. 2004, Rehberg 2005, Pitcher et al. 2005, Fadely et al. 2005)
(Tables I-12 and I-14). In general, juveniles in their second year are capable of diving to adult
depths but tend not to as often as older animals (Loughlin et al. 2003, Rehberg 2005). Rehberg
(2005) found that young-of-year sea lions also tend to increase the greater relative proportion of
their swimming and diving behavior from diurnal to nocturnal periods. Mean dive depth and
duration increases with age and is predicted to increase in a positive relationship with body mass
up to about 10 years of age (Pitcher et al. 2005). Tagged young-of-the-year animals during winter
made trips offshore and along shore that averaged 15 hours long and extended to an average of 30
km (range 1-320 km; SE = 14.5). Loughlin et al. (2003) defined three types of movements that vary
with age and body mass for juvenile Steller sea lions at sea: 1) transits between land sites with a
mean distance of 66.6 km; 2), long-range trips (less than 15 km and greater than 20 hours); and 3)
short-range trips (less than 15 km and less than 20 hours). Likewise, Raum-Suryan et al. (2002)
reported that greater than 90% of round trips were less than 15 km from haul-outs and 84% were
less than 20 hours in duration.

4. Nutritional requirements

The amount of food required to provide for energetic needs can vary greatly depending on the
energy content of the food and physiological status of the animal (Innes et al. 1987). Steller sea
lions pups grow rapidly during their first weeks of life and require a substantial intake of energy
that is supplied by the mother. Nursing Steller sea lions pups at Afio Nuevo Island consumed 1.5
to 2.4 liters of milk per day with a fat content of 23 to 25% (Higgins et al. 1988).

Nutritional requirements for free-ranging Steller sea lions have not been measured. Kastelein et al.
(1990) provided data on food consumption of 10 animals kept in captivity and fed a diet that
included several fish species and squid. Average daily consumption increased from 4 to 6 kg per
day for # year olds to 10-13 kg per day at age 5; with males generally eating more than females. An
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2. Prey characteristics

The primary prey of Steller sea lions are fish and cephalopods, which tend to have a broad, but
predictable range in temporal, spatial, and seasonal nearshore availability. Typically, many prey
species make predictable seasonal migrations from pelagic to nearshore waters where they form
large spawning concentrations. Prey is then further concentrated by local transition boundaries
such as frontal zones and bathymetric features such as submarine channels (Sinclair et al. 1994).
Steller sea lions appear to have the foraging flexibility to take advantage of both the predictable
behavioral traits of these prey species (Sigler et al. 2004), as well as the localized oceanographic
conditions that enhance prey concentrations (Sinclair and Zeppelin 2002, Trites et al. 2006a). Steller
sea lions are able to respond to changes in prey abundance. An example is the increase in
consumption of arrowtooth flounder in the Gulf of Alaska between the 1970s (Pitcher 1981) and
the 1990s (Sinclair and Zeppelin 2002). Another example is the geographic variation in diet
observed during the 1980s and 1990s; east to west the primary prey varies from Pacific hake
(Brown et al. 2002) to walleye pollock and then to Atka mackerel (Sinclair and Zeppelin 2002).

Prey species can be grouped into those that tend to be consumed seasonally, when they become
locally abundant or aggregated when spawning (e.g., herring, Pacific cod, eulachon, capelin,
salmon and Irish lords), and those that are consumed and available to sea lions more or less
year-round (e.g., pollock, cephalopods, Atka mackerel, arrowtooth flounder, rock sole and sand
lance, based on Pitcher 1981, Calkins and Goodwin 1988, Sinclair and Zeppelin 2002, Trites et al.
2006d). Some of the seasonal prey species occur most frequently in summer and fall (e.g.,
salmon and Irish lords) or winter and spring (e.g., herring, Pacific cod, eulachon, capelin).
There are also significant regional differences in the occurrences of some species (e.g., Atka
mackerel are only in the Aleutian Islands, and arrowtooth flounder occur in the Gulf of Alaska).

Prey size varies greatly ranging from several centimeters in length for species such as sandlance
and capelin to over 60 cm in length such as salmon, skates, Pollock and cod. Remains of pollock
exceeding 70 cm in length have been recovered in Steller sea lion scats (Tollit et al. 2004b, Zeppelin
et al. 2004). Walleye pollock otoliths recovered from stomachs collected in the Bering Sea and Gulf
of Alaska have shown that all age classes of sea lions eat a wide range of sizes (Calkins and
Goodwin 1988, Frost and Lowry 1986, Lowry et al. 1989, Merrick and Calkins 1996, Calkins 1998).

3. Foraging behavior based on telemetry studies
Adults

Limited data are available concerning the foraging behavior of adult Steller sea lions. Adult
females alternate trips to sea to feed with periods on shore when they haul out to rest, care for
pups, breed, and avoid marine predators. Conversely, territorial males may fast for extended
periods during the breeding season when they mostly remain on land (Spalding 1964, Gentry 1970,
Withrow 1982, Gisiner 1985). Females with dependent young are constrained to feeding relatively
close to rookeries and haulouts because they must return at regular intervals to feed their
offspring.
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adult male ate 18kg per day on average, and females increased their daily requirement by
approximately 30% when they became sexually mature and produced pups

Keyes (1968) concluded that adult, nonpregnant, nonlactating pinnipeds would require 6 to 10% of
their body weight in food per day. Similarly, captive feeding experiments with #to2 year olds
indicate that the daily maximum digestive limit of Steller sea lions (in terms of weight of prey
consumed) is equivalent to about 14 to 16% of their body weight (Rosen and Trites 2004).

Kastelein et al. (1990) estimated that the amount of food found in Steller sea lion stomachs has
usually been on the order of one-fourth of their average daily requirements but did not account for
digestion suggesting that meal sizes may at times be much larger. The stomach of a 311 kg sea lion
collected in the Bering Sea contained 24 kg of partially digested pollock, which amounted to 7.7%
of the animal’s body weight (L. Lowry unpublished data). Kastelein ef al. (1990) also reported that
after a day of fasting, captive Steller sea lions ate meals that were about 25% larger than their daily
average leading the authors to surmise that large sea lions have a relatively large stomach capacity,
which is probably an adaptation that allows them to feed at infrequent intervals.

Winship et al. (2002) used bioenergetic modeling to estimate the food requirements of free-ranging
Steller sea lions. The model incorporated information on age- and sex-specific bioenergetics of
individual animals, population size and composition, and the composition and energy content of
the diet. Their model predicted that juvenile animals have higher mass-specific food requirements
than adults (greater than 10% versus 5 to 6% of body mass per day) and that a lactating female
needs to consume about 70% more food on average if her pup is entirely dependent on her for
energy during its first year of life. The mean predicted food requirement of an average Steller sea
lion consuming an average Alaskan diet was 17 kg per day.

When assessing the suitability of prey for Steller sea lions in the wild, the important issue is the net
amount of nutrition that can be gained from time spent feeding. Nutrition to be gained must take
into account energy value of the prey as well as protein, vitamins, minerals, and micronutrients.
Quantifying the biological value of prey species and the physiological consequences of inadequate
prey is an area where laboratory studies can provide important data. For example, the energetic
differences between prey species cannot be solely calculated from measures of gross energy
content. The differences in energy due to lipid and protein composition are exaggerated by even
higher losses from the heat increment of feeding and digestive efficiency of pollock (Rosen and
Trites 1997, 2000Db).

L Ecosystem Interactions

In the North Pacific Ocean, Steller sea lions inhabit a diverse and complex ecosystem, which they
share with many other species. Detailed descriptions of physical and biological characteristics of
the Gulf of Alaska and Bering Sea have been compiled by Hood and Calder (1981), Hood and
Zimmerman (1986), National Research Council (1996), Trites et al. (1999, 2006a), Loughlin and
Ohtani (1999), and Guenette and Christensen (2005).

Physical aspects of the environment obviously determine whether or not an area is suitable for
sustaining Steller sea lions, or any other life form. Physical parameters that may be important to
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Merrick et al. (1994) and Merrick and Loughlin (1997) present information on the dive
characteristics and foraging behavior of a small sample of adult Steller sea lions in Alaska;
Loughlin et al. (1998) provided similar information for the Kuril Islands, Russia. Merrick et al.
(1990) and Brandon (2000) presented information on attendance behavior of adult females with
VHF radio-transmitters in the Kuril Islands and Alaska, respectively. Trites and Porter (2002) and
Milette and Trites (2003) documented attendance patterns from behavioral observations. These
studies showed that during the breeding season, adult female Steller sea lions generally spent
about half their time at sea on relatively brief (about 0.8 days) foraging trips. Dives tended to be
shallow (mean = 21 meters). brief (mean =1 4 minutes), and frequent (about 13 per hour) (Table I-
14). Observations during winter showed that females with suckling yearlings (19-21 months of
age) had feeding trips of about 2.5 days while those with young-of-the-years (7-9 months of age)
had trips lasting 2.0 days.. time on shore for lactating females averaged 15.4 haurs (Trites and
Porter 2002). Merrick and Loughlin (1997) found that during summer adult females made trips to
sea that averaged 17 km from the rookery (range 3-49 km; SE = 4.6; Table I-12). Outside of the
breeding and pupping season, movements may be less constrained although animals still return to
coastal haulouts to rest. For adult females tracked during winter by Merrick and Loughlin (1997),
the mean trip duration was 204 hours and average distance moved offshore was 133 km (range 5-
543 km; SE = 59.9).

In Southeast Alaska, adult females with pups made relatively brief foraging trips (mean 19.1 hr)
while those with yearlings or without pups were much longer in duration; during winter female
trips to sea had a mean of 56.1 haursyzith a maximum of 160 hours (Swain 1906} _Thase femaleg
with pups remained within 20 nm of the rookery and mean foraging distance from the Hazy Island
and Forrester island rookery complex was 14.5 km offshore (Calkins 1996).

Additional research integrating three separate electronic devices has provided some fine-scale
information on Steller sea lion foraging. The combined data (collected from a stomach temperature
transmitter that indicates when Steller sea lions ingest prey, a data logger that records depth and
velocity, and a SDR to determine locations) provide insights to when and where Steller sea lions
may be foraging. Andrews et al. (2002) used this approach on adult females in summer at Forrester
Island (SE) and Seguam Island (BSAI) in 1994 and 1997; the data indicated nearly all prey ingestion
occurred when animals repeatedly exhibited deep dives (greater than 10m), and that prey was
ingested during all at-sea trips that included such foraging dives. However, long periods of time
often elapsed and large distances were covered between successful foraging events. Adult females
began foraging dives greater than 10 m within 8-26 minutes after departing a rookery, yet the first
prey was not ingested until 0.9 to 5.1 hours after departure.

Juveniles

The need to understand the behavior of juvenile Steller sea lions has focused research effort in
recent years and resulted in a relatively large sample data set for animals less than three years of
age (Loughlin et al. 2003, Raum-Suryan et al. 2004, Rehberg 2005, Pitcher et al. 2005, Fadely et al.
2005) (Tables I-12 and 1-14). In general, juveniles in their second year are capable of diving to adult
depths but tend not to as often as older animals (Loughlin et al. 2003, Rehberg 2005). Rehberg
(2005) found that young-of-year sea lions also tend to increase the greater relative proportion of
their swimming and diving behavior from diurnal to nocturnal periods. Mean dive depth and
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sea lions include coastal geomorphology, air and water temperatures, wind speeds, wave
conditions, tides, currents, etc. A few recent studies have addressed how such factors may
influence sea lion distribution and abundance. One showed that the terrestrial sites used by Steller
sea lions tend to be associated with waters that are relatively shallow and well-mixed, with
average tidal speeds and less-steep bottom slopes (Ban 2005). Another study identified patterns in
ocean climate that are consistent with the patterns of sea lion distributions, population trends,
numbers and diets (Trites et al. 2006a). Thus, there appears to be a linkage between Steller sea lions
and the physical environment, which likely plays a major role in determining the northern and
southern limits of the Steller sea lion range.

Physical characteristics of the ecosystems inhabited by sea lions are not static, but rather show
variations on several time scales (Schumacher and Alexander 1999, Trites ef al. 2006a).
Considerable attention has recently been given to abrupt decadal scale changes in long term data
series that describe the climate, oceanic conditions and abundances of a number of species in the
North Pacific. The largest such change recorded this past century occurred in the mid 1970s
(Ebbesmeyer et al. 1991, Graham 1994, Francis et al. 1998). In some cases fluctuations in fish, bird,
and mammal populations seem to correlate with these decadal scale climate changes (Springer
1998, 2004, Benson and Trites 2002, Trites et al. 2006a).

Food web interactions (Trites 2003), predation (Barrett-Lennard et al. 1995) and disease (Burek et al.
2003, Goldstein 2004) are all biotic components of the ecosystem that are important to Steller sea
lions as they function as food, competitors, predators, parasites, and disease agents. Ways in which
such ecosystem relationships may influence Steller sea lion populations are discussed in detail in
Sections V.A. and VLA.

Human exploitation of marine mammals and fishes in the North Pacific Ocean over the past 250
years has undoubtedly modified the environment that Steller sea lions occupy. The precise effects
on Steller sea lions have been impossible to determine, but have likely been substantial, variable
over time, and both top-down and bottom-up in nature. Large-scale removals of competitors of
prey, such as some species of great whales, northern fur seals, and perhaps some fishes may have
provided additional food and for some period of time may have increased sea lion carrying
capacity. The relationship of Steller sea lions with their primary predator, killer whales, has also
likely varied over time with the exploitation of alternative prey such as great whales, northern fur
seals, and sea otters and perhaps with the exploitation and recovery of killer whales themselves.
Combining this with climatic variability and commercial fisheries that could potentially affect the
carrying capacity for Steller sea lions yields an extremely complex history.

Ecosystem models are available for the Aleutian Islands, Eastern Bering Sea and Southeast Alaska;
these models can be used to decipher the combined effects that fishing, predation, ocean climate
change, and interspecies interactions have had on Steller sea lions and their ecosystems as a whole
(Trites et al. 1999, Guenette and Christensen 2005). These models indicate that bottom-up and top-
down processes occur simultaneously and suggest that Steller sea lions have been both positively
and negatively affected by changes in their food base (due to fishing and ocean climate change), as
well as by competition with large flatfish, and by the effects of predation by killer whales
(particularly when sea lion numbers are low). Further work is continuing with these models to
assist in better understanding the complex ecosystem interactions underway in the North Pacific.
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duration increases with age and is predicted to increase in a positive relationship with body mass
up to about 10 years of age (Pitcher et al. 2005). Tagged young-of-the-year animals during winter
made trips offshore and along shore that averaged 15 hours long and extended to an average of 30
km (range 1-320 km; SE = 14.5). Loughlin et al. (2003) defined three types of movements that vary
with age and body mass for juvenile Steller sea lions at sea: (1) transits between land sites with a
mean distance of 66.6 km; (2), long-range trips (less than 15 km and greater than 20 hours); and (3)
short-range trips (less than 15 km and less than 20 hours). Likewise, Raum-Suryan et al. (2002)
reported that greater than 90% of round trips were less than 15 km from haul-outs and 84% were
less than 20 hours in duration.

4. Nutritional requirements

The amount of food required to provide for energetic needs can vary greatly depending on the
energy content of the food and physiological status of the animal (Innes et al. 1987). Steller sea
lions pups grow rapidly during their first weeks of life and require a substantial intake of energy
that is supplied by the mother. Nursing Steller sea lions pups at Afio Nuevo Island consumed 1.5
to 2.4 liters of milk per day with a fat content of 23 to 25% (Higgins et al. 1988).

Nutritional requirements for free-ranging Steller sea lions have not been measured. Kastelein ef al.
(1990) provided data on food consumption of 10 animals kept in captivity and fed a diet that
included several fish species and squid. Average daily consumption increased from 4 to 6 kg per
day for gne year olds to 10-13 kg per day at age fixe, with males generally eating more than
females. An adult male ate 18kg per day on average, and females increased their daily
requirement by approximately 30% when they became sexually mature and produced pups

Keyes (1968) concluded that adult, nonpregnant, nonlactating pinnipeds would require 6 to 10% of
their body weight in food per day. Similarly, captive feeding experiments with anetatwa year
olds indicate that the daily maximum digestive limit of Steller sea lions (in terms of weight of prey
consumed) is equivalent to about 14 to 16% of their body weight (Rosen and Trites 2004).

Kastelein et al. (1990) estimated that the amount of food found in Steller sea lion stomachs has
usually been on the order of one-fourth of their average daily requirements but did not account for
digestion suggesting that meal sizes may at times be much larger. The stomach of a 311 kg sea lion
collected in the Bering Sea contained 24 kg of partially digested pollock, which amounted to 7.7%
of the animal’s body weight (L. Lowry unpublished data). Kastelein et al. (1990) also reported that
after a day of fasting, captive Steller sea lions ate meals that were about 25% larger than their daily
average leading the authors to surmise that large sea lions have a relatively large stomach capacity,
which is probably an adaptation that allows them to feed at infrequent intervals.

Winship et al. (2002) used bioenergetic modeling to estimate the food requirements of free-ranging
Steller sea lions. The model incorporated information on age- and sex-specific bioenergetics of
individual animals, population size and composition, and the composition and energy content of
the diet. Their model predicted that juvenile animals have higher mass-specific food requirements
than adults (greater than 10% versus 5 to 6% of body mass per day) and that a lactating female
needs to consume about 70% more food on average if her pup is entirely dependent on her for
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energy during its first year of life. The mean predicted food requirement of an average Steller sea
lion consuming an average Alaskan diet was 17 kg per day.

When assessing the suitability of prey for Steller sea lions in the wild, the important issue is the net
amount of nutrition that can be gained from time spent feeding. Nutrition to be gained must take
into account energy value of the prey as well as protein, vitamins, minerals, and micronutrients.
Quantifying the biological value of prey species and the physiological consequences of inadequate
prey is an area where laboratory studies can provide important data. For example, the energetic
differences between prey species cannot be solely calculated from measures of gross energy
content. The differences in energy due to lipid and protein composition are exaggerated by even
higher losses from the heat increment of feeding and digestive efficiency of pollock (Rosen and
Trites 1997, 2000Db).

2. Nutritional Stress

Inadequate prey intake by Steller sea lions will eventually be manifested at some level as
nutritional stress(chraonic oracutelwith variauschangesinvitalrates (see Bawen ot gl 2001
Hheir Table 11 NRC 2003 [their Table 6 2]} Nutritional stress is a physiological response to
suboptimal quantity and/or quality of available food, and may be acute (e.g., starvation
occurring over a period of weeks) or chronic (e.g., suboptimal consumption over a period of
months or years) (Trites and Donnelly 2003). Nutritional stress has been considered a leading
hypothesis to explain the rapid decline of the western DPS of Steller sea lion (NMES2000), an
has been the subject of considerable debate (NRC 2003, Trites and Donnelly 2003 _FEritz and
Hinckley 2005). However, it has been a difficult hypothesis to test due to a lack of data for
Steller sea lions during the period of decline, the difficulty of working with these animals in
remote locations, the long-term nature of the problem, and a poor understanding of the basic
nutritional biology of Steller sea lions.
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Table I-1. Counts of adult and juvenile (non-pup) Steller sea lions at western DPS rookery and haul-out trend sites in Alaska during
June-July surveys from 1976 to 2004 (NMFS 2000, Sease et al. 2001, Sease and Gudmundson 2002, and Fritz and Stinchcomb
2005). Numbers in parentheses are the number of trend sites counted in each sub-area. Percentage changes between years are
shown in bold.

Gulf of Alaska Aleutian Islands .

Year(s) Eastern Central Eastern Kenal- Western DPS

©) (15) Western (9) an Central (34) Western (4) Kiska (69) in Alaska (82)
1956-601 34,792 15,772 44,020 17,120 111,704
1962 23,175
1976-792 7,053 24,678 8,311 19,743 36,632 14,011 89,364 110,428
1985 19,002 6,275 7,505 23,042 55,824
1989 7,241 8,552 3,908 3,032 7,572 23,064
1990 5,444 7,050 3,915 3,801 7,988 2,3273 22,754 30,525
1991 4,596 6,270 3,732 4,228 7,496 3,083 21,726 29,405
1992 3,738 5,739 3,716 4,839 6,398 2,869 20,692 27,299
1994 3,365 4,516 3,981 4,419 5,820 2,035 18,736 24,136
1996 2,132 3,913 3,739 4,715 5,524 2,187 17,891 22,210
1998 2,1104 3,467 3,360 3,841 5,749 1,911 16,417 20,438
2000 1,975 3,180 2,840 3,840 5,419 1,071 15,279 18,325
2002 2,500 3,366 3,221 3,956 5,480 817 16,023 19,340
20045 2,536 2,944 3,512 4,707 5,936 898 17,099 20,533
1950s to 2000 -91% -82% -91% -68% -86%
1970s to 2000 -72% -87% -66% -81% -85% -92% -83% -83%
1970s to 1990 -23% -71% -53% -81% -78% -83% -75% -72%
1990 to 2000 -64% -55% -27% +1% -32% -54% -33% -40%
2000 to 2004 +28% -7% +24% +23% +10% -16% +12% +12%

11956 counts for the western GOA, 1957 counts for the central GOA, 1959 counts for the central Aleutians and 1960 counts for the
eastern Aleutians.

21976 counts for the eastern, central, a