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PREFACE

On April 30, 1994, Public Law 103-238 was enacted allowing significant changes to provisions within the
Marine Mammal Protection Act (MMPA). Interactions between marine mammals and commercial fisheries are
addressed under three new sections. This new regime replaced the interim exemption that has regulated fisheries-
related incidental takes since 1988. Section 117, Stock Assessments, required the establishment of three regional
scientific review groups to advise and report on the status of marine mammal stocks within Alaska waters, along
the Pacific Coast (including Hawaii), and the Atlantic Coast (including the Gulf of Mexico). This report provides
information on the marine mammal stocks of Alaska under the jurisdiction of the National Marine Fisheries
Service.

Each stock assessment includes a description of the stock’ s geographic range, a minimum population
estimate, current population trends, current and maximum net productivity rates, optimum sustainable population
levels and allowable removal levels, and estimates of annual human-caused mortality and serious injury through
interactions with commercial fisheries and subsistence hunters. Under the new regime, these data will be used to
evaluate the progress of each fishery towards achieving the MMPA’s goal of zero mortality and serious injury of
marine mammals.

Thisis aworking document. This document represents the second revision since the original
development of the stock assessment reportsin 1995 (Small and DeMaster 1995). Although the previous stock
assessment reports were labeled “1996", they were not published until 1997 (Hill et al. 1997). To make the title
more consistent with the planned publication date, we are calling this the “1998" stock assessment reports. Each
stock assessment report is designed to stand alone and will be updated as new information becomes available. The
MMPA requires stock assessment reportsto be revised annually for stocks designated as strategic, annually for
stocks where there are significant new information available, and at least once every 3 years for al other stocks.
The stock assessments revised for the 1998 document include all strategic stocks (Steller sealions, northern fur
seals, Cook Inlet beluga whales, sperm whales, humpback whales, fin whales, right whales, and bowhead whales),
harbor seals, and killer whales. The stock assessment reports for all stocks, however, have been included in this
document for completeness. Those sections of each stock assessment report containing significant changes are
listed in Appendix Table 1. The authors solicit any new information or comments which would improve future
stock assessment reports.

The U. S. Fish and Wildlife Service (USFWS) has management authority for polar bears, sea otters and
walrus. Copies of the stock assessments for these species may be obtained through USFWS, Marine Mammals
Management, 1011 E. Tudor Road, Anchorage, AK, 99501.

I deas and comments from the Alaska Scientific Review Group (SRG) have significantly improved this
document from its draft form. The authors wish to express their gratitude for the thorough reviews and helpful
guidance provided by the Alaska SRG members: Lloyd Lowry (chairman), Milo Adkison, John Gauvin, Carl Hild,
Sue Hills, Brendan Kelly, Matt Kookesh, Denby Lloyd, Beth Mathews, Craig Matkin, Caleb Pungowiyi, Jan
Straley, and Kate Wynne.

The information contained within the individual stock assessment reports stems from a variety of sources.
Where feasible, we have attempted to utilize only published material. When citing information contained in this
document, authors are reminded to cite the original publications, when possible.
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STELLER SEA LION (Eumetopiasjubatus): Western U. S. Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Steller sea lions range along the North
Pacific Rim from northern Japan to California
(Loughlin et al. 1984), with centers of abundance
and distribution in the Gulf of Alaskaand Aleutian
Islands, respectively. The speciesis not known to
migrate, but individuals disperse widely outside of
the breeding season (late May-early July), thus
potentially intermixing with animals from other
areas. Degspite the wide ranging movements of
juveniles and adult males in particular, exchange
between rookeries by breeding adult females and
males (other than between adjoining rookeries)
appears low (NMFS 1995); however, resighting
data from branded animals have not yet been
analyzed. Loughlin (1997) considered the
following information when classifying stock
structure based onthe phylogeographic approach of
Dizon et al. (1992): 1) Distributional data:
geographic distribution continuous, yet a high
degree of natal site fidelity and low (<10%)
exchange rate of breeding animals between
rookeries; 2) Population response data: substantial
differences in population dynamics (York et al.
1996); 3) Phenotypic data: unknown; and 4)
Genotypic data: substantial differences in
mitochondrial DNA (Bickham et al. 1996). Based
on this information, two separate stocks of Steller
sea lions are now recognized within U. S. waters: an Eastern U. S. stock, which includes animals east of Cape
Suckling, Alaska (144°W), and aWestern U. S. stock, which includes animalsat and west of Cape Suckling (Loughlin
1997, Fig. 1).

Figure 1. Approximate distribution of Steller sealionsin the
eastern North Pacific (shaded area).

POPULATION SIZE

Themost recent estimate of Steller sealion abundance in Alaskais based on aerial surveys performed in June
and July 1996 from Southeast Alaskato the western Aleutian Islands (Strick et al. in press). Datafrom these surveys
represent actual counts of nonpups at 95 ‘trend sites, where sea lions have been monitored since the 1970s, and afew
additional sites. Aerial and ship-based surveys of Steller sealions conducted at these sametrend sites during June and
July 1992 resulted in coefficients of variation (CV) in countsfrom 0.025 to 0.12 for 7 distinct subareas of Alaska, with
an overal CV of 0.0184 (Sease et al. 1993). As replicate counts were done only in 1992, a CV has not been
recalculated since the 1992 survey. However, as survey methods have remained constant, we have assumed that the
1992 survey CV is an appropriate estimate for later surveys. Loughlin et al. (1992) derived correction factors for
estimating total nonpup abundance (counted nonpups % 1.331) and for estimating total numbers of pups (counted
nonpups + 2.63). Using these correction factors and the 1996 counts for the Gulf of Alaska (9,782) and the Bering
SealAleutian | slands (13,320; thisincludestrend sitesplus Attu I sland, amajor rookery inthewestern Aleutian Islands
that has not been included in trend surveys for logistic reasons) resulted in an estimate of approximately 30,700
nonpups and 8,800 pups, for atotal abundance estimate of 39,500 Steller sea lionsin the Western U. S. stock.



A range wide survey for Steller sealionsis planned for the summer of 1998. Preliminary results from this
survey will be available in the autumn of 1998.

Minimum Population Estimate

For the Western U. S. stock of Steller sealions, the minimum population estimate (N,,,,) is calculated using
Equation 1 from the PBR Guidelines (Wade and Angliss 1997): N,y = N/exp(0.842x[In(1+[CV(N)]9]*). Using the
population estimate (N) of 39,500 and an associated CV(N) of 0.0184, N, for the Western U. S. stock is 38,893.
Even though CVs are not currently available for the correction factors, this estimate of N, is such that the true
number of animals in the population is very likely to be greater than Ny, because Loughlin et a. (1992) have
commented that the actual counts of pups and non-pups are likely to be underestimated by 5-10%. This approach is
consistent with recommendations of the Alaska Scientific Review Group (DeMaster 1995, 1996, 1997).

Current Population Trend

The first reported trend counts (an index to examine population trends) of Steller sea lionsin Alaska were
made in 1956-60. Those countsindicated that there were at least 140,000 (no correction factors applied) sealionsin
the Gulf of Alaska and Aleutian Islands (Merrick et a. 1987). Subsequent surveys indicated a major population
decrease, first detected in the eastern Aleutian Islands in the mid-1970s (Braham et al. 1980). Countsfrom 1976 to
1979 indicated about 110,000 sea
lions (no correction factors applied,

Table 1). Thedecline appearsto have 35 000 Western stock
spread eastward to the Kodiak Island l —o— Gulf of AK

area during the late 1970s and early = 30,000 - . .
1980s, and then westward to the & | —4— Bering Sea/Aleutians
central and western Aleutian Islands 2 ™

during the early and mid-1980s 2 20,000 -+

(Merrick et al. 1987, Byrd 1989). The 5 <

greatest declines occurred in the £ 15,000 Abh\‘_i‘_‘

eastern Aleutian Islands and western 3 10,000 +

Gulf of Alaska, but declines also ©O

occurred in the central Gulf of Alaska 5,000

and central Aleutian Islands. More 0 ‘ } ‘ } ‘ }

recently, counts of Steller sealions at 1990 1992 1994 1996

trend sitesfor the Western U. S. stock Y ear

decreased 21% from 1990 to 1994

(Tablel1). Countsat trend sitesduring Figure 2. Counts of adult and juvenile Steller sealions at rookery and
1996 indicate that the Western U. S.  haulout trend sites throughout the range of the Western U. S. stock,
stock has continued to decline (7.9% 1990-  96.

since 1994, Table 1, Fig. 2).

Table 1. Counts of adult and juvenile Steller sea lions observed at rookery and haulout trend sites by year and
geographical areafor theWesternU. S. stock fromthelate 1970sthrough 1996 (NMFS 1995, Strick et al. 1997, Strick
et al. inpress). Countsfrom 1976-79 (NMFS 1995) were combined to produce complete regional counts which are
comparable to the 1990-96 data.

Area late 1970s 1990 1991 1992 1994 1996

Gulf of Alaska 65,296 16,409 14,603 13,179 11,871 9,782

Bering Sea/ 44,584 14,116 14,141 14,107 12,248 12,434
Aleutians

Tota 109,880 30,525 28,744 27,286 24,119 22,216




CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

There are no estimates of maximum net productivity rate for Steller sealions. Hence, until additional data
become available, it isrecommended that the theoretical maximum net productivity rate (Ry.x) for pinnipeds of 12%
be employed for this stock (Wade and Angliss 1997). However, it should also be noted that from a theoretical,
single-speciesperspective, apopulation that hasdeclined fromover 200,000 individualsto lessthan 50,000 individuals
and one with an estimated annual removal rate due to human activities on the order of 1-2% of the current abundance
level, should not be declining at present. For this stock, the potential biological removal (PBR) approach, given its
single-species perspective, is difficult to apply.

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the PBR is defined as the product
of the minimum population estimate, one-half the maximum theoretical net productivity rate, and a recovery factor:
PBR = Nyn X 0.5Ryax X Fr. Therecovery factor (Fg) for this stock has been changed from 0.3 (Small and DeM aster
1995) to 0.15. This Fvalue was selected by NMFS after considering recommendations from the Alaska Scientific
Review Group (DeMaster 1997), the AlaskaFisheries Science Center, the Alaska Regional Office, and public comment.
Based on simulations reported in Wade (1998), the use of an F; of 0.15 versus allowing no human-related removals
at all will result in a negligible difference in the population dynamics of astock. Thus, for the Western U. S. stock of
Steller sealions, PBR = 350 animals (38,893 x 0.06 x 0.15).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Six different commercial fisheries operating within the range of the Western U. S. stock of Steller sealions
were monitored for incidental take by fishery observersduring 1990-96: Bering Sea (and Aleutian I slands) groundfish
trawl, longline, and pot fisheries, and Gulf of Alaska groundfish trawl, longline, and pot fisheries. No sea lion
mortality was observed by fishery observersin either pot fishery. For the fisheries with observed takes, the range of
observer coverage over the 7-year period, as well as the annual observed and estimated mortalities, are presented in
Table 2a. The mean annual (total) mortality was 9 (CV=0.37) for the Bering Sea groundfish traw! fishery, 1.2
(CVv=0.61) for the Gulf of Alaska groundfish trawl fishery, 0.2 (CV=1.0) for the Bering Sea groundfish longline
fishery, and 1.0 (CV=0.77) for the Gulf of Alaskagroundfishlonglinefishery. 1n 1996 (66% observer coverage), only
2 of the 4 observed mortalities in the Bering Sea trawl fishery occurred during monitored hauls, leading to an
underestimate (3) of the extrapolated mortality for that fishery. As a result, 4 mortalities were used as both the
observed and estimated mortalities for that year (Table 2a). The observed mortality in the 1993 Bering Sea longline
fishery (30% observer coverage) also occurred during an unmonitored haul and therefore could not be used to estimate
mortality for theentirefishery. Therefore, 1 mortality was used asboth the observed mortality and estimated mortality
in 1993 for that fishery, and should be considered a minimum estimate.

Observersalso monitored the Prince William Sound salmon drift gillnet fishery in 1990 and 1991, recording
2mortalitiesin 1991, extrapolated to 29 (95% CI 1-108) killsfor the entirefishery (Wynneet a. 1992). No mortalities
were observed during 1990 for thisfishery (Wynne et al. 1991), resulting inamean kill rate of 14.5 (CV=1.0) animals
per year for 1990 and 1991. In 1990, observers boarded 300 (57.3%) of the 524 vessels that fished in the Prince
William Sound salmon drift gillnet fishery, monitoring atotal of 3,166 sets, or roughly 4% of the estimated number
of sets made by thefleet. In 1991, observers boarded 531 (86.9%) of the 611 registered vessels and monitored atotal
of 5,875 sets, or roughly 5% of the estimated sets made by the fleet (Wynne et al. 1992). Fisher self-reportsfromthis
fishery detail 12, 5, 1, and 23 Steller sealionmortalitiesin 1990, 1991, 1992, and 1993, respectively. Theextrapolated
(estimated) observer mortality accounts for these self-reported mortalities, so they do not appear in Table 2a. The
Alaska Peninsula and Aleutian Islands salmon drift gillnet fishery was also monitored during 1990 (roughly 4%
observer coverage) and no Steller sea lion mortalities were observed. Combining the mortality estimates from the
Bering Sea and Gulf of Alaska groundfish trawl and longline fisheries presented above (9+1.2+0.2+1.0=11.4) with
the mortality estimate from the Prince William Sound salmon drift gillnet fishery (14.5) resultsin an estimated mean
annual mortality rate in the observed fisheries of 25.9 (CV=0.58) sea lions per year from this stock.



Table 2a. Summary of incidental mortality of Steller sealions (Western U. S. stock) dueto commercial fisheriesfrom
1990 through 1996 and calculation of the mean annual mortality rate. Mean annual mortality in brackets represents
aminimum estimate from self-reported fisheries information. Datafrom 1992 to 1996 (or the most recent 5 years of
available data) are used in the mortality calculation when more than 5 years of data are provided for a particular
fishery. n/aindicatesthat data are not available.

Range of Observed Estimated
Fishery Data observer mortality (in mortality (in Mean
name Years type coverage given yrs.) given yrs.) annual mortality
Bering Sea/Aleutian Is. (BSAI) 90-96 obsdata 53-74% 13,13, 15, 4, 13,19, 21, 6, 9
groundfish trawl 9,24 11,3,4 (CVv=0.37)
Gulf of Alaska (GOA) 90-96 obsdata 33-55% 2,0,0,1, 4,0,0,3, 12
groundfish trawl 1,0,0 3,0,0 (Cv=0.61)
BSAI groundfish longline (incl. 90-96 obsdata 27-80% 0,0,0,1, 0,0,0,1, 0.2
misc. finfish and sablefish 0,0,0 0,0,0 (Cv=1.0)
fisheries)
GOA groundfish longline (incl. 90-96 obsdata 8-21% 1,0,0,0, 2,0,0,0, 1.0
misc. finfish and sablefish 0,10 1,4,0 (CV=0.77)
fisheries)
Prince William Sound salmon 90-91 obsdata 4-5% 0,2 0,29 14.5
drift gillnet (Cv=1.0)
Alaska Peninsula/Aleutian 90 obsdata 4% 0 0 0
|slands salmon drift gillnet
Observer program total 259
(Cv=0.58)
Reported
mortalities
Alaska Peninsula/Aleutian 90-96 f n/a 0,1,1,1 n/a [$0.75]
Islands salmon set gillnet reports n/a, n/a, nfa
Cook Inlet salmon drift gillnet 90-96 f n/a 0,0,0,2 n/a [$0.5]
reports n/a, n/a, na
Bristol Bay salmon drift gillnet 90-96 f n/a 0,4,2,8 n/a [$3.5]
reports n/a, n/a, na
Prince William Sound set gillnet 90-96 f n/a 0,0,2,0 n/a [$0.5]
reports n/a, n/a, na
Alaska miscellaneous finfish set 90-96 f n/a 0,1,0,0 n/a [$0.25]
gillnet reports n/a, n/a, na
Alaska halibut longline (state and 90-96 f n/a 0,0,0,0 n/a [$0.2]
federal waters) reports 1, n/a, n/a
Minimum total annual mortality $31.6
(CV=0.58)

An additional source of information on the number of Steller sea lions killed or injured incidental to
commercial fishing operations is the self-reported fisheries information required of vessel operators by the MMPA.
Someincidental takes of sealionsreported in the Gulf of Alaskafisherieswerelisted as"unknown species’, indicating
the animals could have been either Steller or Californiasealions. Based on all logbook reportsfor both specieswithin
the Gulf of Alaska, California sea lions represented only 2.2% of all interactions. Thus, the reports of injured and
killed "unknown" sealions were considered to be Steller sealions. During the period between 1990 and 1996, fisher
self-reportsfrom 6 unobserved fisheries (see Table 2a) resulted in an annual mean of 5.7 mortalities frominteractions



with commercial fishing gear. However, because logbook records (fisher self-reports required during 1990-94) are
most likely negatively biased (Credle et al. 1994), these are considered to be minimum estimates. These totals are
based on all available self-reportsfor Alaskafisheries, except the groundfish trawl and longline fisheriesinthe Bering
Sea, Aleutian|slands, and Gulf of Alaska, and the Prince William Sound salmon drift gillnet fishery for which observer
datawere presented above. The Bristol Bay salmon drift gillnet and set gillnet fisheries accounted for the majority of
thereported incidental take in unobserved fisheries. Self-reported fisheriesdataareincompletefor 1994, not available
for 1995, and considered unreliable for 1996 (see Appendix 4).

NMFS studies using satellite tracking devices attached to Steller sealions suggest that they rarely go beyond
the U.S. Exclusive Economic Zone into international waters. Given that the high-seas gillnet fisheries have been
prohibited and other net fisheries in international waters are minimal, the probability that Steller sea lions are taken
incidentally in commercial fisheriesin international watersisvery low. NMFS concludes that the number of Steller
sea lions taken incidental to commercial fisheriesin international waters is insignificant.

The minimum estimated mortality rate incidental to commercial fisheriesis 32 sealions per year, based on
observer data(25.9) and self-reported fisheriesinformation (5.7) where observer datawerenot available. No observers
have been assigned to several fisheriesthat areknownto interact with thisstock (self-reported datafromthesefisheries
are provided in Table 2a), making the estimated mortality a minimum estimate.

Subsistence/Native Harvest | nformation

The 1992-95 subsistence harvest of Steller sealionsin Alaskawas estimated by the AlaskaDepartment of Fish
and Game, under contract with the NMFS (Table 2b: Wolfe and Mishler 1993, 1994, 1995, 1996). In each year, data
were collected through systematic interviews with hunters and users of marine mammals in approximately 2,100
households in about 60 coastal communities within the geographic range of the Steller sealion in Alaska. Between
1992-95, approximately 43 of the interviewed communities lie within the range of the Western U. S. stock. The
majority (79%) of sealionswere taken by Aleut huntersin the Aleutian and Pribilof Islands. Details concerning the
subsistence harvest of Steller sea lions from the Western U. S. stock are provided in Table 2b. The great majority
(approximately 99%) of the statewide subsistencetakewasfromtheWestern U. S. stock. The mean annual subsistence
take from this stock over the 3-year period from 1993 to 1995 was 412 sea lions. The reported average age-specific
kill of the harvest across all years was 31% adults, 62% juveniles, 3% pups, and 4% unknown age. The reported
average sex-specific kill of the harvest was approximately 64% males, 19% females, and 17% of unknown sex. The
1993-95 subsistence harvest datawere used in the mortality rate calculation because 1996 datafor Steller sealiontakes
in the Pribilof 1slands are in dispute.

Table 2b. Summary of the subsistence harvest data for the Western U. S. stock of Steller sea lions, 1992-95.

Estimated total 95% confidence Number
Y ear number taken interval Number harvested struck and lost
1992 549 452-712 370 179
1993 487 390-629 348 139
1994 416 330-554 336 80
1995 339 258-465 307 32
Mean annual take (1993-95) 412

Other Mortality

Shooting of sealionswas thought to be a potentially significant source of mortality prior to the listing of sea
lions as “threatened” under the Endangered Species Act (ESA) in 1990. Such shooting has been illegal since the
species was listed as threatened. (Note: the 1994 Amendments to the MMPA made intentional lethal take of any
marine mammal illegal except where imminently necessary to protect human life).



STATUSOF STOCK

At present, estimated annual fishery mortality of less than 35 animals per year (i.e., 10% of PBR) can be
considered insignificant and approaching a zero mortality and seriousinjury rate. However, because logbook records
(fisher self-reports required during 1990-94) are most likely negatively biased (Credle et al. 1994), the current annual
level of incidental mortality (32) cannot be considered insignificant and approaching azero mortality and seriousinjury
rate. Based on available data, the estimated annual level of total human-caused mortality and serious injury
(32+412=444) isknown to exceed the PBR (350) for thisstock. TheWesternU. S. stock of Steller sealioniscurrently
listed as“endangered” under the ESA, and therefore designated as“ depleted” under theMMPA. Asaresult, thestock
is classified as a strategic stock.

A number of management actions have recently been implemented to safeguard the Western U. S. stock of
Steller sealion including 3 nautical mile no-entry zones around rookeries, prohibition of groundfish trawling within
10-20 nautical miles of certain rookeries, and spatial and temporal allocation of Gulf of Alaska pollock total allowable
catch.

Habitat Concerns

The unprecedented decline in the Western U. S. stock of Steller sea lion has caused a recent change in the
listing status of the stock from “threatened” to” endangered.” There is currently no sign that the decline in the
population has slowed or stopped. Although many theories have been suggested (overfishing, environmental change,
disease, etc.) it is not clear what factor or factors are causing the decline. The predicted El Nifio of 1997 is also
showing signs of affecting the environment in Alaskawaters (e.g., die offs of large numbers of seabirds which appear
to be unable to successfully find forage fish) that may not be favorableto Steller sealions. However, it isunclear what
affect, if any, thiswill have on the Western U. S. Steller sea lion stock.
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STELLER SEA LION (Eumetopiasjubatus): Eastern U. S. Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Steller sea lions range along the North
Pacific Rim from northern Japan to California
(Loughlin et al. 1984), with centers of abundance
and distribution inthe Gulf of Alaskaand Aleutian
Islands, respectively. The species is not known to
migrate, but individuals disperse widely outside of
the breeding season (late May-early July), thus
potentially intermixing with animals from other
areas. Despite the wide ranging movements of
juveniles and adult males in particular, exchange
between rookeries by breeding adult females and
males (other than between adjoining rookeries)
appears low (NMFS 1995); however, resighting
data from branded animals have not yet been
analyzed. Loughlin (1997) considered the
following information when classifying stock
structure based upon the phylogeographic approach
of Dizon et al. (1992): 1) Distributional data:
geographic distribution continuous, yet a high
degree of natal site fidelity and low (<10%)
exchange rate of breeding animals between
rookeries; 2) Population response data: substantial
differences in population dynamics (York et al.
1996); 3) Phenotypic data: unknown; and 4)
Genotypic data:  substantial differences in  Figure 3. Approximate distribution of Steller sealionsin the
mitochondrial DNA (Bickhamet al. 1996). Based  eastern North Pacific (shaded area).
on this information, two separate stocks of Steller
sea lions are now recognized within U. S. waters:
an Eastern U. S. stock, which includes animals east of Cape Suckling, Alaska (144°W), and a Western U. S. stock,
which includes animals at and west of Cape Suckling (Loughlin 1997, Fig. 3).

POPULATION SIZE

The most recent estimate of Steller sea lion abundance in Southeast Alaska is based on aerial surveys
performed in June 1996 (Strick et al. in press). Datafrom these surveys represent actual counts of pups and nonpups
at all rookeries and major haulout sitesin Southeast Alaska. 1n 1996 atotal of 14,571 Steller sealions were counted
in Southeast Alaska, including 10,857 nonpups and 3,714 pups. Aerial surveys and ground counts of California,
Oregon, and Washington rookeries and major haulout sites were also conducted during the summer of 1996 (NMFS
unpubl. data, National Marine Mammal Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115; Southwest
Fisheries Science Center, P. O. Box 271, LaJolla, CA 90238; ODF&W unpubl. data, Marine Science Drive, Newport,
OR 97365). In 1996 a total of 6,555 Steller sea lions were counted in California (2,042), Oregon (3,990), and
Washington (523), including 5,464 nonpups and 1,091 pups.

TheEasternU. S. stock of Steller sealionsisatransboundary stock, including sealionsfrom British Columbia
rookeries (see Wade and Angliss 1997 for discussion of transboundary stocks). Aerial surveyswere last conducted in
British Columbiaduring 1994 and produced counts of 8,091 nonpups and 1,186 pups, for atotal count of 9,277 (Dept.
Fisheriesand Oceans, unpubl. data, Pacific Biological Station, Nanaimo, BC, VIR 5K6). Complete count dataare not
available for British Columbia in 1996. However, because the number of Steller sea lions in British Columbia is



thought to haveincreased since 1994 ( P. Olesiuk, pers. comm., Pacific Biological Station, Nanaimo, BC, V9R 5K6),
the 1994 countsrepresent aconservative estimate for the 1996 counts. Combining thetotal countsfor thethreeregions
resultsin aminimum estimated abundance of 30,403 (14,571 + 6,555 + 9,277) Steller sealionsin this stock in 1996.

The abundance estimate for the Eastern U. S. stock is based on counts of all animals (pup and nonpup) at all
sitesand has not corrected for animals missed becausethey wereat sea. A reliable correction factor to account for these
animalsiscurrently not available, asit isfor theWestern U. S. stock (J. Sease, pers. comm., National Marine Mammal
Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115). Asaresult, thisrepresents an underestimate for the total
abundance of Steller sealionsin this stock. A range wide survey for Steller sealions is planned for the summer of
1998. Preliminary resultsfromthissurvey, along with an appropriate correction factor, will be availableinthe autumn
of 1998.

Minimum Population Estimate

Thetotal count (30,403) will be used as the minimum population estimate (N,,,,) for the Eastern U. S. stock
of Steller sealions (Wade and Angliss 1997). Recall that this count has not been corrected for animals which were
at sea, and also utilizes the 1994 data from British Columbia where Steller sea lion numbers are thought to have
increased since 1994. Notethat N, islower than reported inthe 1996 stock assessment report (Hill et al. 1997). This
is solely an artifact of the manner in which the abundance and Ny, are calculated, asthere is no indication that the
abundance of the Eastern U. S. stock of Steller sea lions has declined (Fig. 4).
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artifact of improved surveys in recent
years (NMFS 1995). Steller sea lion 1982 1987 ear T2 1997
numbers in California, especially in
southern California, have declined Figure 4. Counts of adult and juvenile Steller sealions at rookery and
from historic numbers. Counts in haulout trend sites throughout the range of the Eastern U. S. stock,
California between 1927 and 1947 1982-
ranged between 5,000 and 7,000 non-  96. Data from British Columbia include all sites.
pups with no apparent trend, but have
subsequently declined by over 50%, remaining between 1,500 to 2,000 non-pupsduring 1980-96. Limited information
suggests that counts in northern California appear to be stable (NMFS 1995). At Afio Nuevo, California, a steady
decline in ground counts started around 1970, resulting in a 85% reduction in the breeding population by 1987
(LeBoeuf et al. 1991). Invertical aeria photographic counts conducted at Afio Nuevo, pups declined at arate of 9.9%
from 1990 to 1993, while non-pups declined at a rate of 31.5% over the same time period (Westlake et al. 1997).
Overall, counts of nonpups at trend sites in California and Oregon have been relatively stable since the 1980s (Table
3, Fig. 4).

I'n Southeast Alaska, counts(no correction factorsapplied) of non-pupsat trend sitesincreased by 28% during
1979-96 from 6,376 to 8,181 (NMFS 1995, Strick et al. in press). In British Columbia, counts (no correction factors
applied) of non-pups throughout the Province increased at arate greater than 5% annually during 1982-94 (Table 3,
Fig. 4). Counts of nonpups at trend sites throughout the range of the Eastern U. S. Steller sea lion stock are shown



in Figure 4.

Table 3. Counts of adult and juvenile Steller sea lions observed at rookery and haulout trend sites by year and
geographical areafor the Eastern U. S. stock from the 1982 through 1996 (NMFS 1995, Strick et a. 1997, Strick et
al. in press; P. Olesiuk, unpubl. data, Pacific Biological Station, Nanaimo, BC, VIR 5K6). Trend site counts in
Californiainclude only Afio Nuevo Island and St. George Reef. Trend site counts in Oregon include only Rogue and
Orford Reefs. British Columbia data include counts from all sites.

Area 1982 1990 1991 1992 1994 1996
California/Oregon 3,286 3,128 3,358 3,631 3,221 3,294
British Columbia 4,711 6,109* no data 7,376 8,091 no data
Southeast Alaska 6,898 7,629 7,715 7,558 8,826 8,181
Tota 14,895 -- -- 18,565 20,176 --

*This count was conducted in 1987.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

There are no estimates of maximum net productivity rates for Steller sealions. Hence, until additional data
become available, it is recommended that the pinniped maximum theoretical net productivity rate (Ryax) of 12% be
employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N, X 0.5Ry.x X Fg. The default recovery factor (Fg) for stocks listed
asthreatened under the Endangered Species Act (ESA) is0.5 (Wade and Angliss 1997). However, astotal population
estimates for the Eastern U.S. stock have remained stable or increased over the last 20 years, the recovery factor is set
at 0.75; midway between 0.5 (recovery factor for a“threatened” stock) and 1.0 (recovery factor for a stock within its
optimal sustainable population level). This approach is consistent with recommendations of the Alaska Scientific
Review Group. Thus, for the Eastern U. S. stock of Steller sealions, PBR =1,368 animals (30,403 x 0.06 x 0.75).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Fishery observers monitored three commercial fisheries during the period from 1990 to 1996 in which Steller
sea lions from this stock were taken incidentally: the California/Oregon thresher shark and swordfish drift gillnet,
WA/OR/CA groundfish trawl, and Northern Washington marine set gillnet fisheries. 1n1992 and 1994, 1 Steller sea
lion mortality was observed incidental to the California/Oregon thresher shark and swordfish drift gillnet fishery.
These mortalities extrapolate to estimated total kills of 7 and 6 animals, respectively (Julian 1997, Julian and Beeson
1998), and result inamean annual mortality of 2.6 sealions (CV=0.62) for that fishery (Table 4). One Steller sealion
mortality was observed in the WA/OR/CA groundfish trawl fishery during the 1994 season (53% observer coverage
in 1994). Asthat mortality occurred in an unmonitored haul, it could not be used to calculate the estimated mortality
for thefishery. Therefore, 1 mortality was used as both the observed mortality and estimated mortality in 1994 for that
fishery, and is considered a minimum estimate. This single mortality results in a mean annual mortality of 0.2
(CVv=1.0) Steller sealionsfor the WA/OR/CA groundfish trawl fishery. During 1996, one Steller sealion mortality
was observed in the Northern Washington marine set gillnet fishery. The mortality was not extrapolated because the
coastal portion of the fishery (the portion of the fishery most likely to interact with Steller sea lions) was monitored
with 100% observer coverage during 1996. This single observed mortality results in a mean annual mortality of 0.2
(CV=1.0) Steller sealions for the Northern Washington marine set gillnet fishery. No observer program occurred
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during 1994 for this fishery. For the fisheries with observed takes, the ranges of observer coverage over the 7-year
period, as well as the annual observed and estimated mortalities, are presented in Table 4. Averaging the incidental
take datafrom these three observed fisheries resultsin an estimated incidental mortality rate of 3.0 (CV=0.55) Steller
sea lions per year from this stock. No mortalities were reported by fishery observers monitoring drift gillnet and set
gillnet fisheries in Washington and Oregon this decade; though, mortalities have been reported in the past.

An additional source of information on the number of Steller sea lions killed or injured incidental to
commercial fishery operations is the self-reported fisheries information required of vessel operators by the MMPA.
During the period between 1990 and 1996, fisher self-reports from the Southeast Alaska salmon drift gillnet fishery
(Table 4) resulted in an annual mean of 1.25 mortalities from interactions with commercial fishing gear. This total
is based on all available fisher self-reports for U. S. fisheries within the range of the stock, except the three fisheries
for which observer datawere presented above. However, because logbook records (fisher self-reports required during
1990-94) are most likely negatively biased (Credle et al. 1994), these are considered to be minimum estimates. During
1990, 11 Steller sealion injuriesincidental to the Alaska salmon troll fishery and 1 Steller sealion injury incidental
to the CA/OR/WA salmontroll fishery werereported. Theseinjurieswere not deemed serious (Anglissand DeMaster
1998) and have not been included in the Table 4. Self-reported fisheries data are incomplete for 1994, not available
for 1995, and considered unreliable for 1996 (see Appendix 4).

Strandings of Steller sealions entangled in fishing gear or with injuries caused by interactions with gear are
another source of mortality data. During the 5-year period from 1992 to 1996 the only fishery-related Steller sealion
stranding wasreported in August of 1995 in Southeast Alaska. The mortality has been attributed to the Alaska salmon
troll fishery and hasbeenincluded in Table 4. Fishery-related strandingsduring 1992-96 result in an estimated annual
mortality of 0.2 animals from this stock. This estimate is considered a minimum because not all entangled animals
strand and not all stranded animals are found or reported.

Table 4. Summary of incidental mortality of Steller sealions (Eastern U. S. stock) due to commercial fisheries from
1990 through 1996 and calculation of the mean annual mortality rate. Mean annual mortality in brackets represents
aminimum estimate from self-reported fisheries information. Datafrom 1992 to 1996 (or the most recent 5 years of
available data) are used in the mortality calculation when more than 5 years of data are provided for a particular
fishery. n/aindicatesthat data are not available.

Range of Observed Estimated
Fishery Data observer mortality (in mortality (in Mean
name Years type coverage given yrs.) given yrs.) annual mortality
CAJ/OR thresher shark and 90-96 obsdata 4-18% 0,0,1,0, 0,0,7,0, 2.6
swordfish drift gillnet 1,0,0 6,0,0 (CVv=0.62)
WA/OR/CA groundfish trawl 90-96 obsdata 44-72% 0,0,0,0, 0,0,0,0, 0.2
(Pacific whiting component) 1,0,0 1,0,0 (Cv=1.0)
Northern WA marine set gillnet 90-96 obsdata 47-87% 0,0,0,0, 0,0,0,0, 0.2
na 0,1 na 0,1 (Cv=1.0)
Observer program total 3.0
(Cv=0.55)
Reported
mortalities
Southeast Alaska salmon drift 90-96 f n/a 0,1,2,2, n/a [$1.25]
gillnet reports n/a, n/a, nfa
Alaska salmon troll 92-96 strand n/a 0,0,0,0, n/a [$0.2]
data 1
British Columbia aquaculture 91-96 permit na 14, 8, 10, 11, 6, na 9.6
predator control program reports 13
Minimum total annual mortality $14.05
(CV=0.55)
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Steller sealions are taken in British Columbia incidental to commercial salmon farming operations (Table
4). Preliminary figures from the British Columbia Aquaculture Predator Control Program resulted in a mean annual
mortality of 9.6 Steller sea lions from this stock over the period from 1992 to 1996 (P. Olesiuk, pers. comm., Pacific
Biological Station, Nanaimo, BC, VIR 5K6). Note that the 1995 estimate includes one animal reported as an
unidentified sealion and the 1996 estimate is based upon datafrom only thefirst three-quartersof 1996. Dueto alack
of observer programs, there are few data concerning the mortality of marine mammalsincidental to other commercial
fisheriesin Canadian waterswhich are analogousto U.S. fisheriesthat are knownto take Steller sealions. Asaresult,
the number of Steller sealions taken in Canadian waters is not known.

No observers have been assigned to Canadian fisheries and several U.S. fisheriesthat are known to interact
with this stock, making the estimated mortality unreliable. The minimum estimated mortality rate incidental to
commercial fisheriesis 15 (rounded from 14.05) sea lions per year, based on observer data (3.0) and self-reported
fisheries information (1.25), stranding data (0.2), or permit reports (9.6) where observer data were not available.

Subsistence/Native Harvest | nformation

The 1992-96 subsistence harvest of Steller sealionsin Alaskawas estimated by the AlaskaDepartment of Fish
and Game, under contract with NMFS (Wolfe and Mishler 1993, 1994, 1995, 1996, 1997). In each year, data were
collected through systematic interviewswith huntersand users of marine mammalsin approximately 2,100 households
in about 60 coastal communities within the geographic range of the Steller sea lion in Alaska. Between 1992-96,
approximately 16 of the interviewed communities lie within the range of the Eastern U. S. stock. Only avery small
percentage (<1%) of the statewide subsistence take wastypically fromthe Eastern U. S. stock. Thetotal subsistence
take of Steller sea lions from this stock was estimated at 6, 1, 5, 0, and 0 animals in 1992-96, respectively. These
values for total take include 1 animal per year during 1992-94 that was reported struck and lost. The mean annual
subsistence take from this stock over the 3-year period from 1994 to 1996 was 2 sea lions (rounded from 1.67).

An unknown number of Steller sealionsfromthisstock are harvested by subsistence huntersin Canada. The
magnitude of the Canadian subsistence harvest isbelieved to besmall. AlaskaNativesubsistence huntershaveinitiated
discussions with Canadian hunters to quantify their respective subsistence harvests, and to identify any effect these
harvests may have on the cooperative management process.

Other Mortality

Shooting of sealionswas thought to be a potentially significant source of mortality prior to the listing of sea
lionsas“threatened” under the ESA in 1990. Such shooting hasbeenillegal sincethe specieswaslisted asthreatened.
(Note: the 1994 Amendmentsto the MM PA made intentional lethal take of any marine mammal illegal except where
imminently necessary to protect human life). Strandings of Steller sea lions with gunshot wounds do still occur.
During the period from 1990 to 1996 strandings of animals with gunshot wounds from this stock occurred in Oregon
and Washington in 1990 (1 animal), 1993 (9 animals), and 1996 (2 animals), resulting in an estimated annual
mortality of 2.2 Steller sealionsfrom this stock during 1992-96. Thisestimate is considered a minimum because not
all stranded animals are found, reported, or cause of death determined (via necropsy by trained personnel). Reports
of stranded animalsin Alaska with gunshot wounds have not been included because it is not possible to tell if such a
report wasthe result of an animal struck and lost by subsistence hunters (in which case the mortality would have been
accounted for inthe subsistence harvest estimate). However, one of thetwo 1996 reportswasfrom Alaskaand hasbeen
included because there were no subsistence struck and lost reports during that year.

STATUSOF STOCK

Based on currently available data, the minimum estimated fishery mortality and serious injury for this stock
(15) islessthat 10% of the calculated PBR (137) and, therefore, can be considered to be insignificant and approaching
azero mortality and seriousinjury rate. Theestimated annual level of total human-caused mortality and seriousinjury
from fishery interactions, subsistence harvests, and shootings (15 + 2 + 2 = 19) does not exceed the PBR (1,368) for
thisstock. The Eastern U. S. stock of Steller sealionis currently listed as*threatened” under the ESA, and therefore
designated as* depleted” under the MMPA. Asaresult, thisstock isclassified asastrategic stock. Although the stock
size has increased in recent years, the status of this stock relative to OSP is unknown.
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Habitat Concerns

Unlike the observed decline in the Western U. S. stock of Steller sea lion there has not been a concomitant
decline in the Eastern U. S. stock. However, the predicted El Nifio of 1997 is showing signs of affecting the
environment in Alaskawatersthat may not befavorableto Steller sealions. El Nifio may affect thisstock differentially
throughout itsrange, perhaps being particularly severetowardsthe southern end of the range where the stock has been
declining (see Current Population Trend). At thistimeit isunclear what affect, if any, thiswill have on the Eastern
U. S. Steller sealion stock.
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NORTHERN FUR SEAL (Callorhinusursinus): Eastern Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Northern fur seals occur from
southern California north to the Bering Sea
(Fig. 5) and west to the Okhotsk Sea and
Honshu Island, Japan. During the breeding
season, approximately 74% of the worldwide ¢
population is found on the Pribilof Islands in
the southern Bering Sea, with the remaining bilo
animals spread throughout the North Pacific isla
Ocean (Lander and Kajimura 1982). Of the [*&.
seals in U. S. waters outside of the Pribilof
I lands, approximately 1% of the populationis
found on Bogodlof Island in the southern q\
Bering Sea and on San Miguel Island off
southern California (NMFS 1993). Northern
fur sealsmay temporarily haul out onto land at
other sites in Alaska, British Columbia, and
on idets along the coast of the continental U.
S., but generally do so outside of the breeding
season (Fiscus 1983).

Dueto differing requirements during
the annual reproductive season, adult males
and femalestypically occur ashoreat different,
though overlapping times. Adult males Sarn MigueNstand
usually occur on shore during the 4-month
period from May-August, though somemay be
present until November (well after giving up
their territories). Adult females are found
ashore for aslong as 6 months (June-November). Following their respective times ashore, seals of both gendersthen
migrate south and spend the next 7-8 months at sea (Roppel 1984). Adult females and pups from the Pribilof Islands
migratethroughthe Aleutian I landsinto the North Pacific Ocean, oftento the Oregon and Californiaoffshorewaters.
Many pups may remain at seafor 22 months before returning to their rookery of birth. Adult males generally migrate
only as far south as the Gulf of Alaska (Kajimura 1984). There is considerable interchange of individuals between
rookeries.

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution is continuous during feeding, geographic
separation during the breeding season, high natal sitefidelity (Del. ong 1982); 2) Population response data: substantial
differences in population dynamics between Pribilof and San Miguel Islands (DelLong 1982, Del.ong and Antonelis
1991, NMFS 1993); 3) Phenotypic data: unknown; and 4) Genotypic data: unknown. Based on thisinformation, two
separate stocks of northern fur seals are recognized within U. S. waters: an Eastern Pacific stock and a San Miguel
Island stock. The San Miguel Island stock is reported separately in the Stock Assessment Reports for the Pacific
Region.

Figure 5. Approximate distribution of northern fur sealsin the
eastern North Pacific (shaded area).

POPULATION SIZE

The population estimate for the Eastern Pacific stock of northern fur seals is calculated as the estimated
number of pups at rookeries multiplied by a series of different expansion factors determined from alife table analysis
to estimate the number of yearlings, 2 year olds, 3 year olds, and animals at least 4 years old (Lander 1981). The
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resulting population estimate is equal to the pup count multiplied by 4.475. The expansion factor is based on a sex
and age distribution estimated after the harvest of juvenile males was terminated. A preliminary analysis indicated
that the dynamics of the population have not changed in the last 15 years, so the 4.475 expansion factor remains
appropriate (J. Baker, pers. comm., Southwest Fisheries Science Center, 2570 Dole St., Honolulu, HI 96822).
Currently, CVsareunavailablefor the expansion factor. Asthegreat majority of pupsare born on the Pribilof 1slands,
pup estimates are concentrated on these islands, though additional counts are made on Bogoslof Island. Since 1990,
pup counts have occurred biennialy. 1n 1992, 1994, and 1996 pup counts on the Pribilof Islands were 219,151
(CV=0.041), 227,239 (CV=0.036) and 210,401 (CV=0.101), respectively (Antoneliset a. 1994, Antoneliset al. 1996,
York et a. 1997). Theaverage mean pup count from these three years of Pribilof Islandsdatais 218,930 (CV=0.065).
In 1997, the number of pups born on Bogoslof 1sland was 5,096 (NMFS unpubl. data, National Marine Mammal
Laboratory, 7600 Sand Point Way, NE, Seattle, WA 98115). Therefore, the most recent estimate for the number of
fur sealsin the Eastern Pacific stock is approximately 1,002,516 (4.475x%[218,930+5,096]).

Minimum Population Estimate

A CV(N) that incorporates the
variance due to the correction factor is not 300
currently available. Consistent with a

recommendation of the Alaska Scientific @
Review Group andrecommendationscontained 3 250
in Wade and Angliss (1997), adefault CV(N) &
of 0.2 was used in the calculation of the S
minimum population estimate (Ny,,) for this g; 200
stock (DeMaster 1998). Ny, is calculated 2

|_

using Equation 1 from the PBR Guidelines
(Wade and Angliss 1997): Nyn\=
N/exp(0.842x[In(1+[CV(N)])]%). Using the %0

population estimate (N) of 1,002,516 and the 70 S 80 Year 85 %0 9

default CV (0.2), Ny, for the Eastern Pacific

stock of northern fur seals is 848,539. Figure 6a. Production of northern fur seal pups on St. Paul
Island,

Current Population Trend Alaska, 1970-96.

TheAlaskapopulation of northernfur
seals recovered to approximately 1.25 million 75
in 1974 after the killing of females in the
pelagic fur seal harvest was terminated in
1968. The population then began to decrease
with pup production declining at arate of 6.5-
7.8% per year into the 1980s (Y ork 1987). By
1983 the total stock estimate was 877,000
(Briggs and Fowler 1984). Annua pup
production on St. Paul Island has remained
relatively stable since 1981 (Fig. 6a), 15
indicating that stock size has not changed 70 75 80 85 90 95
much in recent years (Y ork and Fowler 1992). Year
-Is—tr_]e;:j(sl ;ﬂalnrgalt: (r)1fo? usgailg;rﬁw Sdki)f?gr]e%r': Figure 6b. Production of northern fur seal pups on St. George
from the 1990, 1992, or 1994 estimates (York 'S, Alaska, 1970-96.
et al. 1997). The 1996 estimate of number of pups born on St. George Iland isthe highest since 1985 (Fig. 6b). The
northern fur seal was designated as depleted under the MM PA in 1988 because population levels had declined to less
than 50% of levels observed in the late 1950s and there was no compelling evidence that carrying capacity (K) had
changed substantially since the late 1950s (NMFS 1993). Under the Marine Mammal Protection Act (MMPA), this
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stock will remain listed as depleted until population levels reach at least the lower limit of its optimum sustainable
population (estimated at 60% of K).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

The northern fur seal population increased steadily during 1912-24 after the commercial harvest no longer
included pregnant females. During this period, the rate of population growth was approximately 8.6% (SE=1.47) per
year (A. York unpubl. data, National Marine Mammal Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115),
the maximum recorded for thisspecies. Thisgrowthrateissimilar and slightly higher than the 8.12% rate of increase
(approximate SE=1.29) estimated by Gerrodette et al. (1985). Though not ashigh as growth rates estimated for other
fur seal species, the 8.6% rate of increase is considered areliable estimate of Ry,,x given the extremely low density of
the population in the early 1900s.

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized MMPA, the potential biological removal (PBR) isdefined asthe product of the
minimum population estimate, one-half the maximum theoretical net productivity rate, and a recovery factor: PBR
= Nyin X 0.5Ryax X Fr- Therecovery factor (Fg) for this stock is 0.5, the value for depleted stocks under the MMPA
(Wade and Angliss 1997). Thus, for the Eastern Pacific stock of northern fur seals, PBR = 18,244 animals (848,539
x 0.043 x 0.5).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

TheNMFS estimate of the total number of northern fur sealskilled incidental to both the foreign and thejoint
U. S.-foreign commercial groundfish traw! fisheries in the North Pacific from 1978 to 1988 was 246 (95% ClI: 68 -
567), resulting in an estimated mean annual rate of 22 northern fur seals (Perez and Loughlin 1991). Theforeign high
seas driftnet fisheries also incidentally killed large numbers of northern fur seals, with an estimated 5,200 (95% ClI:
4,500 - 6,000) animals taken during 1991 (Larntz and Garrott 1993). These estimates were not included in the
mortality rate calculation because the fisheries are no longer operative. Commercial net fisheries in international
waters of the North Pacific Ocean have decreased significantly in recent years. The assumed level of incidental catch
of northern fur sealsin those fisheries, though unknown, isthought to be minimal (T. Loughlin, pers. comm., National
Marine Mammal Laboratory, 7600 Sand Point Way NE, Seattle, WA, 98115).

Six different commercial fisheriesin Alaskathat could haveinteracted with northern fur sealsweremonitored
for incidental take by fishery observers during 1990-96: Bering Sea (and Aleutian | slands) groundfish trawl, longline,
and pot fisheries, and Gulf of Alaskagroundfishtrawl, longline, and pot fisheries. The only observed fishery inwhich
incidental mortality occurred wasthe Bering Seaand Aleutian | slands groundfish trawl (Table 5), with amean annual
(total) mortality of 2.2 (CV=0.39). In 1990 and 1991, observers monitored the Prince William Sound salmon drift
gillnet fishery and recorded no mortalities of northern fur seals. 1n 1990, observers boarded 300 (57.3%) of the 524
vesselsthat fished inthe Prince William Sound salmon drift gillnet fishery, monitoring atotal of 3,166 sets, or roughly
4% of the estimated number of sets made by the fleet (Wynne et al. 1991). 1n 1991, observers boarded 531 (86.9%)
of the 611 registered vessels and monitored atotal of 5,875 sets, or roughly 5% of the estimated sets made by the fleet
(Wynne et al. 1992). During 1990, observers also boarded 59 (38.3%) of the 154 vessels participating in the Alaska
Peninsula/Aleutian I1slands salmon drift gillnet fishery, monitoring atotal of 373 sets, or roughly 4% of the estimated
number of sets made by the fleet (Wynne et al. 1991). Although no interaction with northern fur seals was recorded
by observersin 1990 and 1991 in these fisheries, duein part to the low level of observer coverage, mortalitiesdid occur
asrecorded in fisher self-reports (see Table 5).

An additional source of information on the number of northern fur seals killed or injured incidental to
commercial fishery operations is the self-reported fisheries information required of vessel operators by the MMPA.
During the period between 1990 and 1996, fisher self-reports from 3 unobserved fisheries (see Table 5) resulted in an
annual mean of 14.5 mortalities from interactions with commercial fishing gear. While logbook records (fisher self-
reportsrequired during 1990-94) are most likely negatively biased (Credle et al. 1994), the biasin these estimates are
hard to quantify because at least in one area (Prince William Sound), it is unlikely that fur seals occur and reports of
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fur seal-fishery interactions are likely the result of species misidentification. The great majority of theincidental take
in fisher self-reports occurred in the Bristol Bay salmon drift net fishery. In 1990, self-reports from the Bristol Bay
set and drift gillnet fisheries were combined. Asaresult, some of the northern fur seal mortalities reported in 1990
may have occurred in the set net fishery. Self-reported fisheries data are incomplete for 1994, not available for 1995,
and considered unreliable for 1996 (see Appendix 4).

Table5. Summary of incidental mortality of northernfur seals(Eastern Pacific stock) dueto commercial fisheriesfrom
1990 through 1996 and calculation of the mean annual mortality rate. Mean annual mortality in brackets represents
aminimum estimate from self-reported fisheries information. Datafrom 1992 to 1996 (or the most recent 5 years of
available data) are used in the mortality calculation when more than 5 years of data are provided for a particular
fishery. n/aindicatesthat data are not available.

Range of Observed Estimated Mean
Fishery Data observer mortality (in mortality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Bering Sea/Aleutian |slands 90-96 obsdata 53-74% 0,341, 0,6,5,1, 22
groundfish trawl 2,0,1 3,0,2 (CVv=0.39)
Observer program total 2.2
(Cv=0.39)
Reported
mortalities
Prince William Sound salmon 90-96 f n/a 1,100, n/a [$0.5]
drift gillnet reports n/a, n/a, na
Alaska Peninsula/Aleutian 90-96 f 2,0,0,0, n/a [$0.5]
|slands salmon drift gillnet reports n/a, n/a, na
Bristol Bay salmon drift gillnet 90-96 self n/a 5,0,49,0, n/a [$13.5]
reports n/a, n/a, na
Minimum total annual mortality $16.7
(CV=0.39)

No observers have been assigned to several of the gillnet fisheries that are known to interact with this stock,
making the estimated mortality unreliable. However, thelarge stock size makesit unlikely that unreported mortalities
fromthose fisherieswould be asignificant source of mortality for the stock. The estimated minimum annual mortality
rate incidental to commercial fisheriesis 17 fur seals per year based on observer data (2), and self-reported fisheries
information (15) where observer data were not available.

Subsistence/Native Harvest | nformation

AlaskaNativesresiding onthe Pribilof | slandsare allowed an annual subsistence harvest of northernfur seals,
with atake range determined from annual household surveys. From 1986 to 1996, the annual subsistence harvest level
averaged 1,412 and 193 for St. Paul and St. George I slands, respectively, for atotal of 1,605. The subsistence harvest
in 1994 was 1,616 and 161 on St. Paul and St. George Islands, respectively, for atotal of 1,777. The subsistence
harvest in 1995 was 1,265 and 260 on St. Paul and St. George, respectively, for atotal of 1,525. The subsistence
harvest in 1996 was 1,591 (including 3 females accidentally harvested) and 232 on St. Paul and St. George Islands,
respectively, for atotal of 1,823. Thus, the mean annual subsistence take of northern fur seals from this stock during
the 3-year period from 1994 to 1996 was 1,708 animals. Only juvenile males are taken in the subsistence harvest,
which likely results in amuch smaller impact on population growth than a harvest of equal proportions of males and
females. Subsistence take in areas other than the Pribilof 1slands is known to occur, though believed to be minimal
(NMFS unpubl. data, National Marine Mammal Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115).

Other Mortality
Intentional killing of northern fur seals by commercial fishers, sport fishers, and others may occur, but the
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magnitude of this mortality is unknown. Such shooting has been illegal since the species was listed as depleted in
1988. (Note: the 1994 Amendmentsto the MM PA madeintentional lethal take of any marine mammal illegal except
where imminently necessary to protect human life).

Mortality resulting from entanglement in marine debris has been implicated as a contributing factor in the
decline observed in the northern fur seal population on the Pribilof | lands during the 1970s and early 1980s (Fowler
1987, Swartzman et al. 1990). Surveysconducted from 1995 to 1997 on St. Paul Island indicate arate of entanglement
among subadult males comparable to the 0.2% rate observed from 1988 to 1992 (Fowler and Ragen 1990, Fowler et
al. 1994), whichislower than the rate of entanglement (0.4%) observed during 1976-85 (Fowler et al. 1994). During
1995-97, NMFS researchersin conjunction with members of the Aleut communities of St. Paul and St. George I lands
captured and removed entangling debris (including trawl net, packing bands, twine, and miscellaneous items) from
88, 146 and 87 northern fur seals, respectively.

STATUSOF STOCK

Based on currently available data, the minimum estimated fishery mortality and serious injury for this stock
(17) is less that 10% of the calculated PBR (1,824) and, therefore, can be considered to be insignificant and
approaching azero mortality and seriousinjury rate. The estimated annual level of total human-caused mortality and
seriousinjury (17 + 1,708 =1,725) isnot known to exceed the PBR (18,244) for thisstock. The Eastern Pecific stock
of northern fur seal isclassified asastrategic stock becauseit is designated as depleted under the MMPA. The Alaska
SRG has noted that the multiplier used to convert pup countsto total population size is likely negatively biased and
that the estimate of the current population size using the existing multiplier is only marginally less than 60% of the
best available estimate of K (DeMaster 1996). Therefore, the Alaska Scientific Review Group has recommended that
the NMFS undertake research to evaluate the degree to which the currently used multiplier may be biased, and if
necessary, consider re-evaluating the status of this stock relative to carrying capacity.

Habitat Concerns

Recent rapid development on the Pribilof Islands increasesthe potential for negatively affecting habitat used
by northern fur seals. Associated with the development on the islands comes the nearshore discharge of seafood
processing waste, oil and contaminant spills, increased direct human disturbance, and increased levels of noise and
olfactory pollution. Preliminary data suggest that the development on St. Paul Island may be impacting fur seal
rookeries as pup production has declined on two of the three rookeries in closest proximity to human habitation and
to the sewer and processor outfalls. Studies designed to assess the potential impact of human and industrial
development on the Pribilofs have been planned.
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HARBOR SEAL (Phoca vitulinarichards): Southeast Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Harbor seals inhabit coastal and
estuarinewatersoff BajaCalifornia, northalong
the western coasts of the United States, British
Columbia, and Southeast Alaska, west through
the Gulf of Alaska and Aleutian Islands, and in
the Bering Sea north to Cape Newenham and
the Pribilof Islands. They haul out on rocks,
reefs, beaches, and drifting glacial ice, and feed
in marine, estuarine, and occasionally fresh
waters.  Harbor seals generally are non-
migratory, with local movements associated
with such factors astides, westher, season, food
availability, and reproduction (Scheffer and
Slipp 1944; Fisher 1952; Bigg 1969, 1981).
Theresults of recent satellite tagging studiesin
Southeast Alaska, Prince William Sound, and
Kodiak are also consistent with the conclusion
that harbor seds are non-migratory (Frostetal. g e 7. Approximate distribution of harbor seals in Alaska
1_996, Swain et al. 1996). However, so_melong- waters (shaded area).
distance movements of tagged animals in
Alaska have been recorded (Pitcher and
McAllister 1981, Frost et al. 1996). Strong fidelity of individuals for haulout sitesin June and August also has been
reported, although these studies considered only limited areas during a relatively short period of time (Pitcher and
Calkins 1979, Pitcher and McAllister 1981).

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous, natal dispersal characteristics
unknown, breeding dispersal is presumed to be very limited, year-round site fidelity observed, seasonal movements
greater than 300 kmrare (Harvey 1987) except in western Alaska (Hoover-Miller 1994); 2) Population response data:
substantial differences in population dynamics between Southeast Alaska and the rest of Alaska, and presumed
differences between Gulf of Alaskaand Bering Sea (Hoover 1988, Hoover-Miller 1994, Withrow and Loughlin 1996);
3) Phenotypic data: clinal variation in body size and color phase (Shaughnessy and Fay 1977, Kelly 1981); 4)
Genotypic data: undetermined for Alaska, mitochondrial DNA analyses currently underway. Preliminary genetic data
indicate substantial variation in mtDNA suggesting at least two genetically distinct stocks in Alaska (Westlake and
O’ Corry-Crowe 1997). However, until additional samples are analyzed the Alaska Scientific Review Group (SRG)
recommended using the same stock boundaries as in the Stock Assessment Reports for 1996 (Hill et al. 1997).

The Alaska SRG concluded that the scientific data available to support three distinct biological stocks (i.e.,
genetically isolated populations) were equivocal. However, the Alaska SRG recommended that the available datawere
sufficient to justify the establishment of three management unitsfor harbor sealsin Alaska (DeMaster 1996). Further,
the SRG recommended that, unlike the stock structurereportedin Small and DeMaster (1995), animalsinthe Aleutian
I slands should be included in the same management unit as animals in the Gulf of Alaska. As noted above, this
recommendation has been adopted by NMFS with the caveat that management units and stocks are equivalent for the
purposes of managing incidental take under section 118 of the Marine Mammal Protection Act (Wade and Angliss
1997). Therefore, based primarily on the significant population decline of seals in the Gulf of Alaska, the possible
declinein the Bering Sea, and the stable population in Southeast Alaska (see Current Population Trend sectioninthe
respective harbor seal report for details), three separate stocksarerecognizedin Alaskawaters: 1) the Southeast Alaska
stock - occurring from the Alaska/British Columbia border to Cape Suckling, Alaska (144EW), 2) the Gulf of Alaska
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stock - occurring from Cape Suckling to Unimak Pass, including animals throughout the Aleutian I slands, and 3) the
Bering Sea stock - including all waters north of Unimak Pass (Fig. 7). Information concerning the three harbor seal
stocksrecognized along the West Coast of the continental United States can be found inthe Stock Assessment Reports
for the Pacific Region.

POPULATION SIZE

The most recent comprehensive aerial survey of harbor sealsin Southeast Alaska was conducted during the
autumn molt in 1993. Eleven separate areas, with amean of 39 (21-59) sites each, were surveyed 5-9 times each; the
minimum number of surveys for each of the 427 siteswas usually 4 or 5. Ten of 11 areas were surveyed during the
third week of September; one areawas surveyed from 31 August to 6 September. All known harbor seal haulout sites
in each area were surveyed, and reconnaissance surveys were flown prior to photographic surveys to establish the
location of additional sites. Aerial surveys were flown within 2 hours on either side of low tide, based on the
assumption that at locations affected by tides, harbor seals haul out in greatest numbers at and around the time of low
tide (Pitcher and Calkins 1979, Calambokidis et al. 1987). Some of the survey effort was conducted after the molt
peak. If it isassumed that harbor seals decrease their amount of time hauled out after the molt, the counts from the
1993 surveys may have underestimated the number of seals. Mathews and Kelly (1996), for instance, suggested more
than half of the estimated 6,000 seals found in Glacier Bay in August were not detected in the bay, or within a 60-km
radius of the bay, during the September 1993 survey.

The sum of al mean counts was 21,523 with a combined CV=0.026 (Loughlin 1994). This method of
estimating abundance and its CV assumesthat during the survey period no migration occurred between sites and that
there was no trend in the number of animals ashore. The number of seals moving between areas was assumed to be
small considering each area's large geographic size, though a small number of seals may have been counted twice, or
not at all. Data collected from 36 tagged harbor seals in Southeast Alaskafrom 1 to 11 September 1994 resulted in
a correction factor of 1.74 (CV=0.068) to account for animals in the water which are thus missed during the aerial
surveys (Withrow and Loughlin 1995). Although this correction factor (CF) was not derived during the actual survey
in 1993, it was considered conservative because the data used to develop the CF were collected during a time period
(early September) when seals are assumed to spend more time on haulouts than when the surveys were flown in 1993
(late September). Utilizing thiscorrection factor resultsin apopulation estimate of 37,450 (21,523 x 1.74; CV=0.073)
for the Southeast Alaska stock of harbor seals.

It should be noted that the CF developed for tidally influenced rocky substrate may not apply to seals hauled
onicefromtidewater glaciers (Alaska SRG, see DeMaster 1996). Given the relatively small number of harbor seals
counted on glacial haulouts, the magnitude of any biasresulting from using an inappropriate CF islikely small. That
is, if no CF were applied to the counts of seals hauled on glacial haulouts during the 1993 surveys, the resulting
abundance estimatefor Southeast Alaskawould bereduced by approximately 3% or 1,000 animals. NMFSwill attempt
to capture and radio-tag sealsthat utilize glacial haulouts prior to the next survey in Southeast Alaska. If such efforts
are unsuccessful, pending recommendations from the Alaska SRG, NMFSwill reconsider the methods used to correct
for the number of seals hauled on glacial haulouts.

During August of 1997 aerial surveys of harbor seals in the northern portion of Southeast Alaska were
completed. Aerial surveys for harbor seals in the southern portion of Southeast Alaska are scheduled for August of
1998. Results of these two surveys will be available in the Spring of 1999.

Minimum Population Estimate

The minimum population estimate (N,,.) for this stock is calculated using Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): N,,n = N/exp(0.842x[In(1+[CV(N)]3]*). Using the population estimate (N)
of 37,450 and its associated CV(N) of 0.073, Ny, for this stock of harbor sealsis 35,226.

Current Population Trend

Population trend data have been collected in the vicinity of Sitka and Ketchikan since 1983. When counts
from 1993 were compared with those made in the early 1980s, mean counts of harbor seals at both locations were
lower. However, thisis probably explained by the late survey datesin 1993. Mean countsfrom both trend routes have
increased since 1983. The mean count for the Ketchikan trend route was 2,708 in 1996, an increase of 3.8% fromthe

23



1995 count. The number of harbor seals at the Ketchikan trend sites has increased 9.3% annually (95% CI: 7.5%-
11.0%) from 1983 to 1996 (Small et al. 1997). The mean count for the Sitka trend route decreased 21.5% from the
1995 count of 2,041 to 1,602 in 1996. However, trend estimates based on modeling count data and environmental
covariatesindicatethat the number of harbor sealsat the Sitkatrend siteshasincreased 3.0% annually (95% ClI: 2.1%-
3.9%) from 1983 to 1996 (Small et al. 1997). It should be clear that these data are from selected ‘trend’ sites and not
complete census surveys. Further, both of these trend routes are for terrestrial haul outs, which may not be
representative of animals that use glacial haul outs.

Additional information concerning trend counts in Southeast Alaska come from Glacier Bay. The number
of harbor sealsin Johns Hopkins Inlet (a tidewater glacial fjord in Glacier Bay) increased steeply (30.7% annually)
between 1975 and 1978, and then at a ower rate (2.6% annually) for the period from 1983 to 1996 (Mathews and
Pendleton 1997). Immigration and reduced mortality may have contributed to the steep growth between 1975 and
1978. During 1992-96, the number of sealsin JohnsHopkinsInlet (glacial ice haul out) increased 7.1% annually (95%
Cl: 1.7%-12.4%), whereas the number of seals using terrestrial haul outs decreased 8.6% annually (95% ClI: 5.6%-
11.7%) over the same period. The combined effect of the recent divergent trend at glacial ice versus terrestrial haul
outsisthat numbersin Glacier Bay overall appear to be stable or possibly increasing (Mathews and Pendleton 1997).
Results from the Sitka, Ketchikan, and Glacier Bay trend analyses provide a strong indication that the number of
harbor sealsin Southeast Alaska has been increasing since at least 1983 (Small et al. 1997).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Reliable rates of maximum net productivity have not been estimated for the Southeast Alaska harbor seal
stock. Population growth rates of 6% and 8% were observed between 1991 and 1992 in Oregon and Washington,
respectively. Harbor seals have been protected in British Columbiasince 1970, and the population has responded with
an annual rate of increase of approximately 12.5% since 1973 (Olesiuk et al. 1990). However, until additional data
become available, it is recommended that the pinniped maximum theoretical net productivity rate (Ryax) of 12% be
employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and a recovery factor: PBR = N,,y X 0.5R,ax X Fgr. Therecovery factor (Fg) for this stock is 1.0
(Wade and Angliss 1997), as population levels have increased or remained stable with a known human take (Pitcher
1990, Small et al. 1997). Thus, for this stock of harbor seals, PBR = 2,114 animals (35,226 x 0.06 x 1.0).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Some fishing effort by vessels participating in the Gulf of Alaska (GOA) groundfish longline fishery occurs
in the offshore waters of Southeast Alaska. Effort levelsareinsignificant for the portion of the GOA groundfish trawl
and pot fisheries operating in these waters. During the period from 1990 to 1996, 21-31% of the GOA longline catch
occurred within the range of the Southeast Alaska harbor seal stock. This fishery has been monitored for incidental
take by fishery observersfrom 1990 to 1996 (8-21% observer coverage), athough observer coverage has been very low
in the offshore waters of Southeast Alaska (Table6a). The only observed harbor seal mortality in thisfishery occurred
in 1995, resulting in a mean annual (total) mortality of 4 (CV=1.0).

An additional source of information on the number of harbor sealskilled or injured incidental to commercial
fishery operations is the self-reported fisheries information required of vessel operators by the MMPA. During the
period between 1990 and 1996, fisher self-reports from 2 unobserved fisheries (see Table 6a) resulted in an annual
mean of 31.25 mortalities from interactions with commercial fishing gear. However, because logbook records (fisher
self-reports required during 1990-94) are most likely negatively biased (Credle et al. 1994), these are considered to be
minimum estimates. As recommended by the Alaska SRG, given that harbor seals are the only common phocid in
Southeast Alaska, fisher self-reportsof unidentified phocid mortalitieshave beenincluded asincidental takes of harbor
sealsin Table 6a (DeMaster 1996: p. 8). The majority of self-reported incidental takes were reported in the Y akutat
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salmon set gillnet fishery. Self-reported fisheries data areincomplete for 1994, not available for 1995, and considered
unreliable for 1996 (see Appendix 4).

Table 6a. Summary of incidental mortality of harbor seals (Southeast Alaska stock) dueto commercial fisheriesfrom
1990 through 1996 and calculation of the mean annual mortality rate. Mean annual mortality in brackets represents
aminimum estimate from self-reported fisheries information. Datafrom 1992 to 1996 (or the most recent 5 years of
available data) are used in the mortality calculation when more than 5 years of data are provided for a particular
fishery. n/aindicatesthat data are not available.

Range of Observed Estimated Mean
Fishery Data observer mortality (in mortality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Gulf of Alaska groundfish 90-96 obsdata <1-5% 0,0,0,0, 0,0,0,0, 4
longline (incl. misc. finfish and 0,1,0 0,20,0 (Cv=1.0)
sablefish fisheries)
Observer program total 4
(Cv=1.0)
Reported
mortalities
Southeast Alaska salmon drift 90-96 f n/a 8,1,4,2, n/a [$3.75]
gillnet reports n/a, n/a, nfa
Y akutat salmon set gillnet 90-96 f n/a 0, 18, 31, 61, n/a [$27.5]
reports n/a, n/a, nfa
Minimum total annual mortality $35.25
(CV=1.0)

The estimated minimum annual mortality rateincidental to commercial fisheriesis 36 harbor seals, based on
observer data(4) and self-reported fisheriesinformation (rounded to 32). However, areliable estimate of the mortality
rate incidental to commercial fisheriesis currently unavailable because of the absence of observer placementsin the
gillnet fisheriesmentioned above. TheY akutat salmon set gillnet fishery is scheduled to be observed in 2000 and 2001.
The Southeast Alaska drift gillnet fishery is scheduled to be observed in 2005 and 2006.

Subsistence/Native Harvest | nformation

The 1992-96 subsistence harvest of harbor sealsin Alaska was estimated by the Alaska Department of Fish
and Game, under contract with NMFS (Table 6b: Wolfe and Mishler 1993, 1994, 1995, 1996, 1997). In each year,
datawere collected through systematic interviews with hunters and users of marine mammalsin approximately 2,100
householdsin about 60 coastal communitieswithin the geographic range of the harbor seal in Alaska. Interviewswere
conducted in 18 communities in Southeast Alaska. The statewide total subsistence take of harbor seals in 1992 was
estimated at 2,888 (95% CI 2,320-3,741), with 2,535 harvested and 353 struck and lost. Thetotal subsistencetakein
1993 was estimated at 2,736 (95% Cl 2,334-3,471), with 2,365 harvested and 371 struck and lost. The total
subsistence takein 1994 was estimated at 2,621 (95% Cl 2,110-3,457), with 2,313 harvested and 308 struck and lost.
Thetotal subsistence takein 1995 was estimated at 2,742 (95% CI 2,184-3,679), with 2,499 harvested and 243 struck
and lost. Thetotal subsistence take in 1996 was estimated at 2,741 (95% Cl 2,378-3,479), with 2,415 harvested and
327 struck and lost.

Table 6b providesasummary of the subsistence harvest informationfor the Southeast Alaskastock. Themean
annual subsistence take fromthis stock of harbor seals, including struck and lost, over the 3-year period from 1994 to
1996 was 1,749 animals. The reported average age-specific kill of the harvest from the Southeast Alaska stock since
1992 was 85% adults, 7% juveniles, 1% pups, and 7% of unknown age. The reported average sex-specific kill of the
harvest was 49% males, 24% females, and 27% of unknown sex.
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Table 6b. Summary of the subsistence harvest data for the Southeast Alaska stock of harbor seals, 1992-96.

Estimated total Per centage of statewide Number
Y ear number taken total Number harvested struck and lost
1992 1,670 58.3% 1,481 189
1993 1,615 59.2% 1,425 190
1994 1,500 57.2% 1,348 152
1995 1,890 68.9% 1,719 171
1996 1,858 67.7% 1,642 216
Mean annual take (1994-96) 1,749

Other Mortality

[llegal intentional killing of harbor seals occurs, but the magnitude of this mortality is unknown (Note: the
1994 Amendmentsto the MM PA madeintentional lethal take of any marine mammal illegal except whereimminently
necessary to protect human life).

STATUSOF STOCK

Harbor seals are not listed as “ depleted” under the MMPA or listed as “threatened” or “ endangered” under
the Endangered Species Act. A reliable estimate of the annual rate of mortality incidental to commercial fisheriesis
unavailable. Therefore, it is unknown whether the kill rate isinsignificant. At present, annual mortality levelsless
than 211 animals per year (i.e., 10% of PBR) can be considered insignificant and approaching zero mortality and
seriousinjury rate. Based on currently available data, the estimated annual level of total human-caused mortality is
1,785 (36 + 1,749) harbor seals. Although considered unlikely dueto stable or increasing trends, it isunknown if the
estimated annual level of total human-caused mortality and seriousinjury exceedsthe PBR (2,114) for thisstock. Until
additional information on mortality incidental to commercial fisheries becomes available, the Southeast Alaska stock
of harbor sealsis not classified as strategic. This classification is consistent with the recommendations of the Alaska
Scientific Review Group (DeMaster 1995: p. 14). The status of this stock relative to its Optimum Sustainable
Population size is unknown.
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HARBOR SEAL (Phoca vitulinarichards): Gulf of Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Harbor seals inhabit coastal and
estuarinewatersoff BajaCalifornia, northalong
the western coasts of the United States, British
Columbia, and Southeast Alaska, west through
the Gulf of Alaska and Aleutian Islands, and in
the Bering Sea northward to Cape Newenham
and the Pribilof Islands. They haul out on
rocks, reefs, beaches, and drifting glacial ice,
and feed in marine, estuarine, and occasionally
fresh waters. Harbor seals generaly are non-
migratory, with local movements associated
with such factors astides, westher, season, food
availability, and reproduction (Scheffer and
Slipp 1944; Fisher 1952; Bigg 1969, 1981).
Theresults of recent satellite tagging studiesin
Southeast Alaska, Prince William Sound, and
Kodiak are also consistent with the conclusion
that harbor seals are non-migratory (Frost et al.
1996, Swain et al. 1996). However, somelong-
distance movements of tagged animals in
Alaska have been recorded (Pitcher and
McAllister 1981, Frost et al. 1996). Strong fidelity of individuals for haulout sitesin June and August also has been
reported, although these studies considered only limited areas during a relatively short period of time (Pitcher and
Calkins 1979, Pitcher and McAllister 1981).

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous, natal dispersal characteristics
unknown, breeding dispersal is presumed to be very limited, year-round site fidelity observed, seasonal movements
greater than 300 kmrare (Harvey 1987) except in western Alaska (Hoover-Miller 1994); 2) Population response data:
substantial differences in population dynamics between Southeast Alaska and the rest of Alaska, and presumed
differences between Gulf of Alaskaand Bering Sea (Hoover 1988, Hoover-Miller 1994, Withrow and Loughlin 1996);
3) Phenotypic data: clinal variation in body size and color phase (Shaughnessy and Fay 1977, Kelly 1981); 4)
Genotypic data: undetermined for Alaska, mitochondrial DNA analyses currently underway. Preliminary genetic data
indicate substantial variation in mtDNA suggesting at least two genetically distinct stocks in Alaska (Westlake and
O’ Corry-Crowe 1997). However, until additional samples are analyzed the Alaska Scientific Review Group (SRG)
recommended using the same stock boundaries as in the Stock Assessment Reports for 1996 (Hill et al. 1997).

The Alaska SRG concluded that the scientific data available to support three distinct biological stocks (i.e.,
genetically isolated populations) were equivocal. However, the Alaska SRG recommended that the available datawere
sufficient to justify the establishment of three management unitsfor harbor sealsin Alaska (DeMaster 1996). Further,
the SRG recommended that, unlikethe stock structurereportedin Small and DeMaster (1995), animalsinthe Aleutian
I slands should be included in the same management unit as animals in the Gulf of Alaska. As noted above, this
recommendation has been adopted by NMFS with the caveat that management units and stocks are equivalent for the
purposes of managing incidental take under section 118 of the Marine Mammal Protection Act (Wade and Angliss
1997). Therefore, based primarily on the significant population decline of seals in the Gulf of Alaska, the possible
declinein the Bering Sea, and the stable population in Southeast Alaska (see Current Population Trend sectioninthe
respective harbor seal report for details), three separate stocksarerecognizedin Alaskawaters: 1) the Southeast Alaska
stock - occurring from the Alaska/British Columbia border to Cape Suckling, Alaska (144EW), 2) the Gulf of Alaska

Figure 8. Approximate distribution of harbor sealsin Alaska
waters (shaded area).
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stock - occurring from Cape Suckling to Unimak Pass, including animals throughout the Aleutian I slands, and 3) the
Bering Sea stock - including all waters north of Unimak Pass (Fig. 8). Information concerning the three harbor seal
stocksrecognized along the West Coast of the continental United States can be found inthe Stock Assessment Reports
for the Pacific Region.

POPULATION SIZE

Extensive photographic aerial surveys of harbor seals from the Gulf of Alaska stock were conducted during
1994 and 1996. The Aleutian |slands were surveyed from 29 August to 8 September of 1994 (Withrow and Loughlin
1995a). Between 25 August and 3 September of 1996 the south side of the Alaska Peninsula, Cook Inlet, Kenai
Peninsula, Kodiak Archipelago, and Copper River Delta were surveyed (Withrow and Loughlin 1997). All known
harbor seal haulout sites in each area were surveyed, and reconnaissance surveys were flown prior to photographic
surveysto establish thelocation of additional sites. Aerial surveyswereflownwithin 2 hourson either side of low tide,
based on the assumption that at locations affected by tides, harbor sealshaul out in greatest numbersat and around the
time of low tide (Pitcher and Calkins 1979, Calambokidis et al. 1987). One to seven repetitive photographic counts
were obtained for each major haulout site within each study area. Coefficients of variation (CV) were determined for
multiple surveys and found to be <0.19 in al cases. This method of estimating abundance and its CV assumes that
during the survey period no migration occurred between sites and that there was no trend in the number of animals
ashore. The number of seals moving between areas was assumed to be small considering each area'slarge geographic
size, though a small number of seals may have been counted twice or not at all.

During summer of 1996, two different aerial surveys covered portions of Prince William Sound. During
August 17-26 surveys of trend route A in Prince William Sound resulted in an adjusted mean count of 984 (CV=0.045)
seals (Frost et al. 1997). Between August 27 and September 6 surveys of trend route B, excluding Columbia Bay (a
tidewater glacial haulout system), in Prince William Sound resulted in a mean count of 1,261 (CV=0.044) seals
(unpubl. data, J. Burns, Living ResourcesInc., P. O. Box 83570, Fairbanks, AK, 99708). During the route B surveys,
the count data from Columbia Bay were considered unreliable due to difficult ice conditions and the widely scattered
distribution of seals. Instead, areasonable minimum estimate for the number of harbor seals using Columbia Bay at
the time of the surveys (1,000 seals) will be added below (see Minimum Population Estimate section). Combining the
countsfromtrend routes A and B resultsin amean count of 2,245 (CV=0.032) harbor sealsin Prince William Sound,
excluding Columbia Bay.

Due to the extreme difficulty in censusing harbor seals during the 1994 Aleutian Islands survey, it is
recommended that the maximum count of 3,437 be used for an abundance estimate for that region (Withrow and
Loughlin 1995a). The coefficient of variation for the mean count (CV=0.059) should be used for the 1994 survey data
because an estimate for the CV is not available for the maximum count. The mean count for the 1996 surveys was
16,013 (CV=0.025) harbor seals, with thefollowing mean countsfor the major survey areas: Copper River Delta3,174
(CVv=0.078); Prince William Sound 2,245; Kenai Peninsula 713 (CV=0.072); Cook Inlet 2,244 (CV=0.105); Kodiak
Archipelago 4,437 (CV=0.035); and the south side of the Alaska Peninsula 3,200 (CV=0.034). Therefore, for the Gulf
of Alaska stock of harbor seals, the total combined count from the 1994 and 1996 aerial surveys was 19,450
(CVv=0.023) animals.

Data collected from 36 tagged harbor seals in Southeast Alaska during 1994 resulted in a correction factor
of 1.74 (CV=0.068) to account for animalsin the water which are thus missed during the aerial surveys (Withrow and
Loughlin 1995b). 1n 1995, 25 harbor sealsweretagged at a sand bar haulout near Cordova, AK (note: within the Gulf
of Alaska). The haulout behavior of these seals was monitored from August 12 to 23, and a correction factor of 1.50
(CVv=0.047) was developed for the 1995 aerial survey in thisarea (Withrow and Loughlin 1996). Although much of
the haulout substrate in the Gulf of Alaska areais rocky, the 1.50 CF (correction factor) from 1995 is considered to
be the best available and most conservative CF for the 1996 survey data because the data used to estimate the CF were
1) collected inthe survey area, 2) collected during acomparable low-tide survey window, and 3) collected more closely
to the peak haul out time period (i.e., CF data collected from 12 August to 23 August versusthe survey datafrom 23
August to 9 September). The Southeast Alaska correction factor of 1.74 was not employed for this stock because the
data used to calculate the CF were 1) not collected from the Gulf of Alaska areaand 2) collected to some extent after
the survey period was completed (i.e., CF data from SE Alaska were collected from 1 September to 11
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September)(Alaska SRG, see DeMaster 1996). Therefore, using the Gulf of Alaska correction factor results in an
abundance estimate of 29,175 (19,450 x 1.50, CV=0.052) for the Gulf of Alaska stock of harbor seals.

The next round of aerial surveysto assess the abundance of this stock will occur during the summers of 1999
(Aleutian Islands) and 2001 (Gulf of Alaska). Preliminary results of these surveys will be available in autumn of the
respective survey year.

Minimum Population Estimate

The minimum population estimate (Ny,) for this stock is calculated using Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): N, = N/exp(0.842x[In(1+[CV(N)]?]"). Using the population estimate (N)
of 29,175 and its associated CV(N) of 0.052, N, for this stock of harbor sealsis 27,917. Including the minimum
population estimate for Columbia Bay (1,000 animals) resultsin an N, of 28,917 harbor sealsfor the Gulf of Alaska
stock.

Current Population Trend

Thepopulationtrendinthe Aleutian | landsis unclear because the 1994 survey wasthe most complete census
to datefor that region. Previous harbor seal countsinthat areaare not comparable to the 1994 data because they were
conducted incidental to surveys designed to assess other species(i.e., seaottersor Steller sealions). However, asubset
of the 1994 survey in the eastern Aleutian Islands indicated a count of 1,600 in an area that had counts of
approximately 1,000-2,500 seals during 1975-77 (Small 1996).

I'n Prince William Sound, harbor seal numbers declined by 57% from 1984 to 1992 (Pitcher 1989, Frost and
Lowry 1993). The decline began before the 1989 Exxon Valdez oil spill, was greatest in the year of the spill, and may
have lessened thereafter. Between 1989 and 1995 aerial survey counts of 25 haulout sites in Prince William Sound
(trend route A) showed significant declines in the number of seals during the molt (19%) and during pupping (31%)
(Frost et a. 1996). Adjusted molt period countsfor 1996 were 15% lower than the 1995 counts, indicating that harbor
seal numbersin Prince William Sound have not yet recovered from the spill or whatever was causing the decline and
that the long-term decline has not ended (Frost et al. 1997).

A steady decrease in numbers of harbor seals has been reported throughout the Kodiak Archipelago fromthe
mid-1970s to the 1990s. On southwestern Tugidak I1sland, formally one of the largest concentrations of harbor seals
in the world, counts declined 85% from 1976 (6,919) to 1988 (1,014) (Pitcher 1990). More recently, the Tugidak
Island count has increased from 769 in 1992 to 1,420 in 1996 (Small 1996, Withrow and Loughlin 1997), although
this still only represents a fraction of its historical size. The population around Kodiak Island, based on an aeria
photographic route established in 1992, is estimated to have increased at 7.2% annually from 1992-96 (Small et al.
1997). Despite some positive signs of growth in certain areas, the overall Gulf of Alaska stock size remains small
compared to its size in the 1970s and 1980s.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Reliable rates of maximum net productivity have not been estimated for the Gulf of Alaska or Bering Sea
harbor seal stock. Population growth rates were estimated at 6% and 8% between 1991 and 1992 in Oregon and
Washington, respectively (Huber et a. 1994). Harbor seals have been protected in British Columbia since 1970, and
the population has responded with an annual rate of increase of approximately 12.5% since 1973 (Olesiuk et a. 1990).
However, until additional data become available from which more reliable estimates of population growth can be
determined, it isrecommended that the pinniped maximumtheoretical net productivity rate (Ryax) of 12% beemployed
for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,y X 0.5R,ax X Fr. The recovery factor (Fg) for this stock is 0.5,
the value for pinniped stocks with unknown status (Wade and Angliss 1997). Thus, for the Gulf of Alaska stock of
harbor seals, PBR = 868 animals (28,917 x 0.06 x 0.5).
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ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Three different commercial fisheries operating within the range of the Gulf of Alaska stock of harbor seals
weremonitored for incidental take by fishery observersduring 1990-96: Gulf of Alaskagroundfishtrawl, longline, and
pot fisheries. For the fisheries with observed takes, the range of observer coverage over the 7-year period, aswell as
the annual observed and estimated mortalities are presented in Table 7a. The mean annual (total) mortality rate was
0.4 (CV=1.0) for the Gulf of Alaska groundfish trawl fishery and was 0.2 (CV=1.0) Gulf of Alaska pot fishery. The
harbor seal takenin the pot fishery in 1995 (7% observer coverage) occurred during an unmonitored haul and therefore
could not be used to estimate mortality for the entire fishery. Therefore, 1 mortality was used as both the observed
mortality and estimated mortality in 1995 for that fishery, and should be considered a minimum estimate.

Table 7a. Summary of incidental mortality of harbor seals (Gulf of Alaska stock) due to commercial fisheries from
1990 through 1996 and calculation of the mean annual mortality rate. Mean annual mortality in brackets represents
aminimum estimate from self-reported fisheries information or stranding data. Datafrom 1992 to 1996 (or the most
recent 5 years of available data) are used in the mortality calculation when more than 5 years of data are provided for
a particular fishery. n/aindicatesthat data are not available.

Range of Observed Estimated Mean
Fishery Data observer mortality (in mortality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Gulf of Alaska (GOA) 90-96 obsdata 33-55% 0,110, 0,320, 0.4
groundfish trawl 0,0,0 0,0,0 (Cv=1.0)
GOA finfish pot 90-96 obsdata 5-13% 0,0,0,0, 0,0,0,0, 0.2
0,10 0,10 (Cv=1.0)
Prince William Sound salmon 90-91 obsdata 4-5% 2,1 36, 12 24
drift gillnet (Cv=0.50)
Alaska Peninsula/Aleutian 90 obsdata 4% 0 0 0
|slands salmon drift gillnet
Observer program total 24.6
(CV=0.49)
Reported
mortalities
Cook Inlet salmon set gillnet 90-96 f n/a 6,0,1,0, n/a [$1.75]
reports n/a, n/a, nfa
Prince William Sound set gillnet 90-96 f n/a 0,0,0,1, n/a [$0.25]
reports n/a, n/a, nfa
Kodiak salmon set gillnet 90-96 f n/a 3,0,0,0, n/a [$0.75]
reports n/a, n/a, nfa
Alaska salmon purse seine 90-96 f n/a 0,0,0,2, n/a [$0.5]
(except for Southeast) reports n/a, n/a, nfa
Alaska Peninsula/Aleutian 90-96 f n/a 9,212,5, n/a [$7.0]
|slands salmon drift gillnet reports n/a, n/a, nfa
unknown Gulf of Alaska fishery 92-96 strand n/a 0,0,0,0,1 n/a [$0.2]
data
Minimum total annual mortality $35.05
(CV=0.49)
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I nthe Prince William Sound salmon drift gillnet fishery, observersrecorded 2 incidental mortalities of harbor
sealsin 1990 (Wynne et al. 1991), and 1 in 1991 (Wynne et al. 1992). The extrapolated kill estimates were 36 (95%
Cl 2-74) in 1990 and 12 (95% CI 1-44) in 1991, resulting in amean kill rate of 24 (CV=0.5) animals per year for this
fishery. In 1990, observers boarded 300 (57.3%) of the 524 vessels that fished in the Prince William Sound salmon
drift gillnet fishery, monitoring atotal of 3,166 sets, or roughly 4% of the estimated number of sets made by the fleet.
In 1991, observers boarded 531 (86.9%) of the 611 registered vessels and monitored atota of 5,875 sets, or roughly
5% of the estimated sets made by the fleet. The estimated mortality rate of harbor seals based on the 1990 and 1991
observed mortalities for this fishery is 0.0002 kills per set. Fisher self-reports of harbor seal mortalities due to this
fishery detail 19, 4, 7, 24, and 0 mortalities in 1990, 1991, 1992, 1993, and 1996, respectively. The extrapolated
(estimated) mortality fromthe 1990-91 observer program (24 seals per year) accounts for these mortalities, so they do
not appear in Table 7a. Combining the estimates from the groundfish traw! and pot fisheries presented above (0.4 +
0.2 = 0.6) with the estimate from the Prince William Sound salmon drift gillnet fishery (24) results in an estimated
annual incidental kill rate in observed fisheries of 24.6 (CV=0.49) harbor seals per year from this stock. It should be
noted that in 1990, observersalso boarded 59 (38.3%) of the 154 vessels participating in the AlaskaPeninsula/Aleutian
I sland salmon drift gillnet fishery, monitoring atotal of 373 sets, or roughly 4% of the estimated number of sets made
by the fleet (Wynne et al. 1991). Although no interaction with harbor seals was recorded by observersin 1990, due
in part to the low level of observer coverage, mortalities did occur as recorded in fisher self-reports (see Table 7a).

An additional source of information on the number of harbor sealskilled or injured incidental to commercial
fishery operations is the self-reported fisheries information required of vessel operators by the MMPA. During the
period between 1990 and 1996, fisher self-reports from 5 unobserved fisheries (see Table 7a) resulted in an annual
mean of 10.25 mortalities from interactions with commercial fishing gear. However, because logbook records (fisher
self-reports required during 1990-94) are most likely negatively biased (Credle et al. 1994), these are considered to be
minimum estimates. These totals are based on all available self-reported fisheries information for Gulf of Alaska
fisheries, except the Prince William Sound salmon drift gillnet fishery and the Gulf of Alaska groundfish trawl and
pot fisheries for which observer data were presented above. 1n 1990, fisher self-reports from the Cook Inlet set and
drift gillnet fisheries were combined. As aresult, some of the harbor seal mortalities reported in 1990 may have
occurred in the drift net fishery. Self-reported fisheries data are incomplete for 1994, not available for 1995, and
considered unreliable for 1996 (see Appendix 4).

Strandings of harbor seals entangled in fishing gear or with injuries caused by interactions with gear are
another source of mortality data. During the 5-year period from 1992 to 1996 the only fishery-related harbor seal
stranding was reported in June of 1996 on Middleton Island. The entanglement could not be attributed to a particular
fishery and as aresult has been included in Table 7a as occurring in an unknown fishery. Fishery-related strandings
during 1992-96 result in an estimated annual mortality of 0.2 harbor sealsfromthisstock. Thisestimateisconsidered
a minimum because not all entangled animals strand and not all stranded animals are found or reported.

The estimated minimum annual mortality rate incidental to commercial fisheriesis 36 (rounded up), based
onobserver data(24.6) and self-reported fisheriesinformation (10.25) or stranding data (0.2) where observer datawere
not available. However, a reliable estimate of the mortality rate incidental to commercial fisheries is currently
unavailable because of the absence of observer placements in several fisheries mentioned above.

Subsistence/Native Harvest | nformation

The 1992-96 subsistence harvest of harbor seals in Alaska was estimated by the Alaska Department of Fish
and Game, under contract withthe NMFS (Table 7b: Wolfe and Mishler 1993, 1994, 1995, 1996, 1997). Ineachyear,
datawere collected through systematic interviews with hunters and users of marine mammalsin approximately 2,100
householdsin about 60 coastal communities within the geographic range of the harbor seal in Alaska. Between 1992-
96, interviewswere conducted in approximately 29 communitiesthat lie within the range of the Gulf of Alaskaharbor
seal stock. The statewide total subsistence take of harbor sealsin 1992 was estimated at 2,888 (95% Cl 2,320-3,741),
with 2,535 harvested and 353 struck and lost. The total subsistence take in 1993 was estimated at 2,736 (95% CI
2,334-3,471), with 2,365 harvested and 371 struck and lost. Thetotal subsistencetakein 1994 wasestimated at 2,621
(95% ClI 2,110-3,457), with 2,313 harvested and 308 struck and lost. Thetotal subsistencetakein 1995 was estimated
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at 2,742 (95% Cl 2,184-3,679), with 2,499 harvested and 243 struck and lost. Thetotal subsistence takein 1996 was
estimated at 2,741 (95% Cl 2,378-3,479), with 2,415 harvested and 327 struck and lost.

Table 7b provides a summary of the subsistence harvest information for the Gulf of Alaska stock. The mean
annual subsistence take from this stock of harbor seals, including struck and lost, over the 3-year period from 1994 to
1996 was 791 animals. The reported average age-specific kill of the harvest from the Gulf of Alaska stock since 1992
was 58% adults, 27% juveniles, 2% pups, and 13% of unknown age. The reported average sex-specific kill of the
harvest was 44% males, 18% females, and 38% of unknown sex.

Table 7b. Summary of the subsistence harvest data for the Gulf of Alaska stock of harbor seals, 1992-96.

Estimated total Per centage of statewide Number
Y ear number taken total Number harvested struck and lost
1992 967 33.7% 884 83
1993 914 33.5% 812 102
1994 913 34.9% 819 94
1995 724 26.4% 683 41
1996 735 26.8% 679 56
Mean annual take (1994-96) 791

Other Mortality

[llegal intentional killing of harbor seals occurs, but the magnitude of this mortality is unknown (Note: the
1994 Amendmentsto the MM PA madeintentional lethal take of any marine mammal illegal except whereimminently
necessary to protect human life).

STATUSOF STOCK

Sustainable harvest levelsfor this stock will be determined from the analysis of information gathered through
the cooperative management process, and will reflect the degree of uncertainty associated with theinformation obtained
for thisstock. Effortswereinitiated in 1995 and 1996 to develop acooperative approach for management of this stock;
however, afinal agreement has not been approved to date.

Harbor seals are not listed as “ depleted” under the MMPA or listed as “threatened” or “ endangered” under
the Endangered Species Act. A reliable estimate of the annual rate of mortality incidental to commercial fisheriesis
unavailable. Therefore, it is unknown whether the kill rate due to commercial fishing is insignificant. At present,
annual fishery-related mortality levelslessthan 87 animals per year (i.e., 10% of PBR) can be considered insignificant
and approaching zero mortality and seriousinjury rate. Based on currently available data, the estimated annual level
of total human-caused mortality is 827 (36 + 791) harbor seals which does not exceed the PBR (868) for this stock.
Until additional information on mortality incidental to commercial fisheries becomes available, the Gulf of Alaska
stock of harbor seals is not classified as strategic. This classification is consistent with the recommendations of the
AlaskaSRG (DeMaster 1998). Thestatusof thisstock relativeto its Optimum Sustainable Population sizeisunknown.
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HARBOR SEAL (Phoca vitulinarichards): Bering Sea Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Harbor seals inhabit coastal and
estuarinewatersoff BajaCalifornia, northalong
the western coasts of the United States, British
Columbia, and Southeast Alaska, west through
the Gulf of Alaska and Aleutian Islands, and in
the Bering Sea north to Cape Newenham and
the Pribilof Islands. They haul out on rocks,
reefs, beaches, and drifting glacial ice, and feed
in marine, estuarine, and occasionally fresh
waters.  Harbor seals generally are non-
migratory, with local movements associated
with such factors astides, westher, season, food
availability, and reproduction (Scheffer and
Slipp 1944; Fisher 1952; Bigg 1969, 1981).
Theresults of recent satellite tagging studiesin
Southeast Alaska, Prince William Sound, and
Kodiak are also consistent with the conclusion
that harbor seals are non-migratory (Frost et al.
1996, Swain et a. 1996). However, somelong-  Figure 9. Approximate distribution of harbor sealsin Alaska
distance movements of tagged animals in  waters (shaded area).
Alaska have been recorded (Pitcher and
McAllister 1981, Frost et al. 1996). Strong
fidelity of individuals for haulout sites in June and August also has been reported, although these studies considered
only limited areas during arelatively short period of time (Pitcher and Calkins 1979, Pitcher and McAllister 1981).

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous, natal dispersal characteristics
unknown, breeding dispersal is presumed to be very limited, year-round site fidelity observed, seasonal movements
greater than 300 kmrare (Harvey 1987) except in western Alaska (Hoover-Miller 1994); 2) Population response data:
substantial differences in population dynamics between Southeast Alaska and the rest of Alaska, and presumed
differencesbetween Gulf of Alaskaand Bering Sea(Hoover 1988, Hoover-Miller 1994, Withrow and Loughlin 1996b);
3) Phenotypic data: clinal variation in body size and color phase (Shaughnessy and Fay 1977, Kelly 1981); 4)
Genotypic data: undetermined for Alaska, mitochondrial DNA analyses currently underway. Preliminary genetic data
indicate substantial variation in mtDNA suggesting at least two genetically distinct stocks in Alaska (Westlake and
O’ Corry-Crowe 1997). However, until additional samples are analyzed the Alaska Scientific Review Group (SRG)
recommended using the same stock boundaries as in the Stock Assessment Reports for 1996 (Hill et al. 1997).

The Alaska SRG concluded that the scientific data available to support three distinct biological stocks (i.e.,
genetically isolated populations) were equivocal. However, the Alaska SRG recommended that the available datawere
sufficient to justify the establishment of three management unitsfor harbor sealsin Alaska (DeMaster 1996). Further,
the SRG recommended that, unlikethe stock structurereportedin Small and DeMaster (1995), animalsinthe Aleutian
I slands should be included in the same management unit as animals in the Gulf of Alaska. As noted above, this
recommendation has been adopted by NMFS with the caveat that management units and stocks are equivalent for the
purposes of managing incidental take under section 118 of the Marine Mammal Protection Act (Wade and Angliss
1997). Therefore, based primarily on the significant population decline of seals in the Gulf of Alaska, the possible
declinein the Bering Sea, and the stable population in Southeast Alaska (see Current Population Trend sectioninthe
respective harbor seal report for details), three separate stocksarerecognizedin Alaskawaters: 1) the Southeast Alaska
stock - occurring from the Alaska/British Columbia border to Cape Suckling, Alaska (144EW), 2) the Gulf of Alaska
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stock - occurring from Cape Suckling to Unimak Pass, including animals throughout the Aleutian I slands, and 3) the
Bering Sea stock - including all waters north of Unimak Pass (Fig. 9). Information concerning the three harbor seal
stocksrecognized along the West Coast of the continental United States can be found inthe Stock Assessment Reports
for the Pacific Region.

POPULATION SIZE

Extensive photographic aerial surveys of harbor seals in the Bering Sea were conducted during the autumn
molt in 1995 (28 August - 10 September), throughout northern Bristol Bay and along the north side of the Alaska
Peninsula (Withrow and Loughlin 1996a). All known harbor seal haulout sites in each area were surveyed, and
reconnaissance surveys were flown prior to photographic surveys to establish the location of additional sites. Aerial
surveyswereflownwithin 2 hourson either side of low tide, based on the assumption that at locations affected by tides,
harbor seals haul out in greatest numbers at and around the time of low tide (Pitcher and Calkins 1979, Calambokidis
et al. 1987). At least four repetitive photographic countswere obtained for each major rookery and haulout sitewithin
each study area. Coefficients of variation were determined for multiple surveys and found to be <0.19 in all cases.
Thismethod of estimating abundance andits CV assumesthat during the survey period no migration occurred between
sites and that there was no trend in the number of animals ashore. The number of seals moving between areas was
assumed to be small considering each area's large geographic size, though a small number of seals may have been
counted twice or not at all.

The total mean count for the 1995 surveys was 8,740 (CV=0.040) harbor seals, with mean counts of 955
(CVv=0.071) for northern Bristol Bay and 7,785 (CV=0.044) for the north side of the Alaska Peninsula (Withrow and
Loughlin 19964). A correction factor based on data from animals from this stock is currently unavailable. A tagging
experiment conducted from 17 to 23 August 1995 collected data from 25 harbor seals using a sand bar haul out near
Cordova, Alaska (withinthe Gulf of Alaska), resultinginacorrectionfactor of 1.50 (CV=0.047) to account for animals
in the water which are thus missed during the aerial surveys (Withrow and Loughlin 1996b). This correction factor
was used for the Bering Sea stock due to the similarity in haulout habitat type (sand bar) to amajority of harbor seal
haulout sites found in the Bering Sea. Further, this CF was considered conservative by the Alaska SRG (DeMaster
1996) because the timing of the aerial survey waslater than the timing of the CF study and it islikely that the fraction
of seals hauled out during the surveys was smaller. Multiplying these aerial survey counts by the correction factor
results in an estimated abundance of 13,110 (8,740 x 1.50; CV=0.062) harbor seals.

In 1995, daily land counts of harbor seals were conducted on Otter Island (one of the Pribilof Islands) from
July 2 through August 8. The maximum count during this study was 202 seals (Withrow and Loughlin 1996a).
Adding this count to the corrected estimated abundance from the aerial surveys resultsin an estimated abundance of
13,312 (13,110 + 202) harbor seals for the Bering Sea stock.

Minimum Population Estimate

The minimum population estimate (N,,,) for this stock is calculated using Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): N, = N/exp(0.842x[In(1+[CV(N)]?]). Using the population estimate (N)
of 13,110 from the aerial surveys and the associated CV(N) of 0.062, results in an estimate of 12,446 harbor seals.
Adding the maximum count of 202 seals from the Otter Island survey resultsin an Ny, of 12,648 for the Bering Sea
harbor seal stock.

Current Population Trend

The number of harbor seals in the Bering Sea stock is thought to be declining (Alaska SRG, see DeMaster
1996); however, published datato support thisconclusion are unavailable. Specifically,in1974 therewere 1,175 seals
reported on Otter Island. The maximum count in 1995 (202 seals) represents an 83% decline (Withrow and Loughlin
1996a). However, asnoted by the Alaska SRG (DeMaster 1996), the reason(s) for this decline is(are) confounded by
the recolonization of Otter Island by northern fur seals since 1974, which has caused a loss of available habitat for
harbor seals. Further, counts of harbor seals on the north side of the Alaska Peninsulain 1995 were less than 42% of
the 1975 counts, representing a decline of 3.5% per year. The number of harbor sealsin northern Bristol Bay are also
lower, but have remained stable since 1990 (Withrow and Loughlin 1996a).
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Reliablerates of maximum net productivity have not been estimated for the Gulf of Alaskaor Bering Seastock
of harbor seal. Population growth rates were estimated at 6% and 8% between 1991 and 1992 in Oregon and
Washington, respectively (Huber et a. 1994). Harbor seals have been protected in British Columbia since 1970, and
the population has responded with an annual rate of increase of approximately 12.5% since 1973 (Olesiuk et a. 1990).
However, until additional data become available from which more reliable estimates of population growth can be
determined, it isrecommended that the pinniped maximumtheoretical net productivity rate (Ryax) of 12% beemployed
for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,,y X 0.5R.x X Fr. Therecovery factor (Fg) for this stock is 0.5,
the value for pinniped stocks with unknown population status (Wade and Angliss 1997). Thus, for the Bering Sea
harbor seal stock, PBR = 379 animals (12,648 x 0.06 x 0.5).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Three different commercial fisheries operating within the range of the Bering Sea stock of harbor sealswere
monitored for incidental take by fishery observersduring 1990-96: Bering Sea(and Aleutian|slands) groundfishtrawl,
longline, and pot fisheries. Harbor seal mortality was observed in al three fisheries at low levels. The range of
observer coverage over the period, aswell asthe annual observed and estimated mortalities are presented in Table 8a.
The mean annual (total) mortality rate was 2.2 (CV=0.44) for the Bering Sea groundfish trawl fishery, 0.6 (CV=1.0)
for the Bering Sea longline fishery, and 1.2 (CV=0.81) for the Bering Sea pot fishery. The harbor seal taken in the
pot fishery in 1992 (34% observer coverage) occurred during an unmonitored haul and therefore could not be used to
estimate mortality for the entire fishery. Therefore, 1 mortality was used as both the observed mortality and estimated
mortality in 1992 for that fishery, and should be considered a minimum estimate. Combining the estimates from the
Bering Sea groundfish trawl, longline, and pot fisheries presented above (2.2 + 0.6 + 1.2 = 4.0) resultsin an estimated
annual incidental kill rate in observed fisheries of 4.0 (CV=0.37) harbor seals per year from the Bering Sea stock.

An additional source of information on the number of harbor sealskilled or injured incidental to commercial
fishery operationsisthe self-reported fisheriesinformation required of vessel operatorsby the MMPA. During period
between 1990 and 1996, fisher self-reports from the Bristol Bay salmon drift and set gillnet fisheries (see Table 8a)
resulted in an annual mean of 26.75 mortalities from interactions with commercial fishing gear. However, because
logbook records (fisher self-reports required during 1990-94) are most likely negatively biased (Credle et al. 1994),
these are considered to be minimum estimates. These totals are based on all available self-reported fisheries
information for Bering Sea fisheries, except the groundfish trawl, longline and pot fisheries for which observer data
were presented above. In 1990, fisher self-reports from the Bristol Bay set and drift gillnet fisheries were combined.
Asaresult, some of the harbor seal mortalitiesreportedin 1990 may have occurred inthe set net fishery. Self-reported
fisheries data are incomplete for 1994, not available for 1995, and considered unreliable for 1996 (see Appendix 4).

Theestimated minimumannual mortality rateincidental to commercial fisheriesis 31, based on observer data
(4) and self-reported fisheries information (27) where observer datawere not available. However, areliable estimate
of the mortality rate incidental to commercial fisheries is currently unavailable because of the absence of observer
placements in the gillnet fisheries mentioned above. The Bristol Bay salmon set and drift gillnet fisheries are
scheduled to be observed in 2005 and 2006.
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Table 8a. Summary of incidental mortality of harbor seals (Bering Sea stock) due to commercial fisheries from 1990
through 1996 and calculation of the mean annual mortality rate. Mean annual mortality in brackets represents a
minimum estimate from self-reported fisheries information. Data from 1992 to 1996 (or the most recent 5 years of
available data) are used in the mortality calculation when more than 5 years of data are provided for a particular
fishery. n/aindicatesthat data are not available.

Range of Observed Estimated Mean
Fishery Data observer mortality (in mortality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Bering Sea/Aleutian Is. (BSAI) 90-96 obs data 53-74% 1,120, 1,130, 22
groundfish trawl 3,0,2 50,3 (Cv=0.44)
BSAI groundfish longline (incl. 90-96 obsdata 27-80% 0,0,0,1, 0,0,0,3, 0.6
misc. finfish and sablefish 0,0,0 0,0,0 (Cv=1.0)
fisheries)
BSAI finfish pot 90-96 obsdata 17-43% 0,0,1,0, 0,0,1,0, 12
0,10 0,50 (Cv=0.81)
Observer program total 4.0
(Cv=0.37)
Reported
mortalities
Bristol Bay salmon drift gillnet 90-96 f n/a 38, 23, 2,42, n/a [$26.25]
reports n/a, n/a, na
Bristol Bay salmon set gillnet 90-96 f n/a 0,011, n/a [$0.5]
reports n/a, n/a, na
Minimum total annual mortality $30.75
(CV=0.37)

Subsistence/Native Harvest | nformation

The 1992-96 subsistence harvest of harbor sealsin Alaska was estimated by the Alaska Department of Fish
and Game, under contract with the NMFS (Table 8b: Wolfe and Mishler 1993, 1994, 1995, 1996, 1997). Ineachyear,
datawere collected through systematic interviews with hunters and users of marine mammalsin approximately 2,100
householdsin about 60 coastal communities within the geographic range of the harbor seal in Alaska. Between 1992-
96, interviewswere conducted in approximately 14 communitiesthat lie withinthe range of the Bering Seaharbor seal
stock. The statewidetotal subsistence take of harbor sealsin 1992 was estimated at 2,888 (95% CI 2,320-3,741), with
2,535 harvested and 353 struck and lost. The total subsistence take in 1993 was estimated at 2,736 (95% CI 2,334-
3,471), with 2,365 harvested and 371 struck and lost. Thetotal subsistence takein 1994 was estimated at 2,621 (95%
Cl 2,110-3,457), with 2,313 harvested and 308 struck and lost. The total subsistence take in 1995 was estimated at
2,742 (95% Cl 2,184-3,679), with 2,499 harvested and 243 struck and lost. The total subsistence take in 1996 was
estimated at 2,741 (95% Cl 2,378-3,479), with 2,415 harvested and 327 struck and lost.

Table 8b provides a summary of the subsistence harvest information for the Bering Sea stock. The mean
annual subsistence take fromthis stock of harbor seals, including struck and lost, over the 3-year period from 1994 to
1996 was 161 animals. The reported average age-specific kill of the harvest fromthe Bering Sea stock since 1992 was
69% adults, 14% juveniles, 4% pups, and 13% of unknown age. The reported average sex-specific kill of the harvest
was 25% males, 8% females, and 67% of unknown sex.

Other Mortality

[llegal intentional killing of harbor seals occurs, but the magnitude of this mortality is unknown (Note: the
1994 Amendmentsto the MM PA madeintentional lethal take of any marine mammal illegal except whereimminently
necessary to protect human life).
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Table 8b. Summary of the subsistence harvest data for the Bering Sea stock of harbor seals, 1992-96.

Estimated total Per centage of statewide Number
Y ear number taken total Number harvested struck and lost
1992 229 8.0% 160 59
1993 199 7.3% 122 77
1994 208 7.9% 145 63
1995 127 4.6% 97 30
1996 148 5.4% 94 54
Mean annual take (1994-96) 161

STATUSOF STOCK

Harbor seals are not listed as “ depleted” under the MMPA or listed as “threatened” or “ endangered” under
the Endangered Species Act. A reliable estimate of the annual rate of mortality incidental to commercial fisheriesis
unavailable. Therefore, it is unknown whether the kill rate due to commercial fishing is insignificant. At present,
annual mortality levels less than 38 animals per year (i.e., 10% of PBR) can be considered insignificant and
approaching zero mortality and seriousinjury rate. Based on the best scientific information available, the estimated
level of human-caused mortality and seriousinjury (31 + 161 = 192) isnot knownto exceed the PBR (379). Therefore,
the Bering Sea stock of harbor seals is not classified as a strategic stock. The status of this stock relative to its
Optimum Sustainable Population size is unknown.
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SPOTTED SEAL (Phoca largha): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Spotted seals are distributed along the
continental shelf of the Beaufort, Chukchi,
Bering, and Okhotsk Seas south to the northern
Yellow Sea and western Sea of Japan
(Shaughnessy and Fay 1977, Fig. 10). Littleis
known of their winter distribution and
migration routes, although satellite tagging
studieson asmall number of animalsin Alaska
have been completed. These studies indicate
that spotted seals migrate south from the
Chukchi Sea utilizing haul outs in both Russia
and Alaska and overwinter in the Bering Sea
along theice edge (Lowry et a. 1994). During
spring they inhabit mainly the southern margin
of the ice, with movement to coastal habitats
after the retreat of the sea ice (Fay 1974,
Shaughnessy and Fay 1977). In summer,
spotted seals may be found as far north as 69-
72°N inthe Chukchi and Beaufort Seas (Porsild

/]
|

1945, Shaughnessy and Fay 1977). To the Figure 10. Approximate distribution of spotted sealsin Alaska

south, along the west coast of Alaska, spotted  WaLers (shaded areq).

seals are known to occur around the Pribilof
Islands, Bristol Bay, and the eastern Aleutian Islands. Of 8 known breeding areas, 3 occur inthe Bering Sea, with the
remaining 5 in the Okhotsk Sea and Sea of Japan. Thereis little morphological difference between seals from these
areas. Spotted sealsare closely related to and often mistaken for North Pacific harbor seals (Phoca vitulina). The two
species are often seen together and are partially sympatric, as their ranges overlap in the southern part of the Bering
Sea (Quakenbush 1988). Yet, spotted seals breed earlier and are less social during the breeding season, and only
spotted seals are regularly associated with pack ice (Shaughnessy and Fay 1977). These and other ecological,
behavioral, and morphological differences support their recognition as two separate species (Quakenbush 1988).
The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous; 2) Population response data:
unknown; 3) Phenotypic data: unknown; 4) Genotypic data: unknown. Based on this limited information, and the
absence of any significant fishery interactions, thereiscurrently no strong evidenceto suggest splitting the distribution
of spotted seals into more than one stock. Therefore, only the Alaska stock isrecognized in U. S. waters.

POPULATION SIZE

A reliable estimate of spotted seal population abundance is currently not available (Rugh et al. 1995).
However, early estimates of the world population were in the range of 335,000-450,000 animals (Burns 1973). The
population of the Bering Sea, including Russian waters, was estimated to be 200,000-250,000 based on the distribution
of family groups on ice during the mating season (Burns 1973). Fedoseev (1971) estimated 168,000 seals in the
Okhotsk Sea. Aerial surveyswere flownin 1992 and 1993 to examine the distribution and abundance of spotted seals
in Alaska. In 1992, survey methods were tested and distributional studies were conducted over the Bering Sea pack
ice in spring and along the western Alaska coast during summer (Rugh et a. 1993). In 1993, the survey effort
concentrated on known haul out sites in summer (Rugh et a. 1994). The sum of maximum counts of hauled out
animalswere4,145 and 2,951 in 1992 and 1993, respectively. Using mean countsfrom dayswiththe highest estimates
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for al sites visited in either 1992 or 1993, there were 3,570 seals seen, of which 3,356 (CV=0.06) were hauled out
(Rugh et a. 1995).

Studiesto determine acorrection factor for the number of spotted sealsat seamissed during surveyshave been
initiated, but only preliminary results are currently available. The Alaska Department of Fish and Game placed
satellite radio transmitters on 4 spotted seals in Kasegaluk Lagoon to estimate the ratio of time hauled out vs. time at
sea. Preliminary resultsindicate that the proportion hauled out averages about 6.8% (CV=0.85) (Lowry et a. 1994b).
Using this correction factor with the maximum count of 4,145 from 1992 results in an estimate of 59,214. However,
the estimate must be considered equivocal because it resulted from a survey which covered only the eastern portion of
the spotted seal's geographic range and may have included harbor seals. In addition, the correction factor data have
not been stratified by season, tide, and time of day.

Minimum Population Estimate
A reliable minimum population estimate (N,,,) for thisstock can not presently be determined because current
reliable estimates of abundance are not available.

Current Population Trend

Frost et al. (1993) report that counts of spotted seals have been relatively stable at Kasegaluk Lagoon since
thelate 1970s. Asthisrepresentsonly afraction of the stock’ srange, reliable dataon trendsin population abundance
for the Alaska stock of spotted seals are considered unavailable.

An element of concernis the potential for Arctic climate change, which will probably affect high northern
latitudes more than elsewhere. There is evidence that over the last 10-15 years, there has been a shift in regional
weather patternsin the Arctic region (Tynan and DeMaster 1996). |ce-associated seals, such as the spotted seal, are
particularly sensitiveto changesin weather and sea-surface temperaturesin that these strongly affect their ice habitats.
There are insufficient data to make reliable predictions of the effects of Arctic climate change on the Alaska spotted
seal stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Alaska stock of
gpotted seals. Hence, until additional databecomeavailable, it isrecommended that the pinniped maximumtheoretical
net productivity rate (Ryax) of 12% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,,y X 0.5R,ax X Fg. Therecovery factor (Fg) for thisstock is 0.5, the
value for pinniped stocks with unknown population status (Wade and Angliss 1997). However, because a reliable
estimate of N,y is currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Three different commercial fisheries operating within the range of the Alaska stock of spotted seals were
monitored for incidental take by NMFS observersduring 1990-95: Bering Sea(and Aleutian | slands) groundfishtrawl,
longline, and pot fisheries. Observersdid not report any mortality or seriousinjury of spotted sealsincidental to these
groundfish fisheries.

An additional source of information on the number of spotted sealskilled or injured incidental to commercial
fishing operationsisthe logbook reports maintained by vessel operators as required by the MM PA interim exemption
program. During the 4-year period between 1990 and 1993, logbook reports from the Bristol Bay salmon drift gillnet
and set gillnet fisheries (see Table 9) resulted in an annual mean of 1.5 mortalities from interactions with commercial
fishing gear. However, because logbook records are most likely negatively biased (Credle et a. 1994), these are
considered to be minimum estimates. These totals are based on al available logbook reports for Alaska fisheries

44



through 1993. 1n 1990, logbook recordsfromthe Bristol Bay set and drift gillnet fisherieswere combined. Asaresullt,
some of the spotted seal mortalities reported in 1990 may have occurred in the set net fishery. Complete logbook data
after 1993 are not available.

Theestimated minimum mortality rateincidental to commercial fisheriesis2 animalsper year (rounded from
1.5), based solely upon logbook data. Y et, it should be noted that most interactions with these fisheries are likely to
be harbor seals rather than spotted seals, and that due to the difficulty of distinguishing between spotted and harbor
seals, the reliability of such logbook data is questionable. Further, no observers have been assigned the Bristol Bay
fisheries that are known to interact with this stock, making the estimated mortality unreliable. Because the PBR for
this stock is unknown, it is currently not possible to determine what annual mortality level is considered to be
insignificant and approaching zero mortality and seriousinjury rate. However, if there were 50,000 spotted sealsthe
PBR would equal 1,500 (50,000 x 0.06 x 0.5 = 1,500), and annual mortality levels less than 150 animals (i.e., 10%
of PBR) would be considered insignificant. Currently, there isno reason to believe there are less than 50,000 spotted
sealsin U. S. waters.

Table 9. Summary of incidental mortality of spotted seals (Alaska stock) due to commercial fisheries from 1990
through 1995 and calculation of the mean annual mortality rate. Mean annual mortality in brackets represents a
minimum estimate from logbook reports.

Range of Reported Estimated Mean
Fishery Data observer mortality (in mortality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Observer program total 90-95 0
Bristol Bay salmon drift gillnet 90-93 logbook n/a 51,00 n/a [$1.5]
Minimum total annual mortality $1.5

Subsistence/Native Harvest | nformation

Spotted seals are an important species for Alaskan subsistence hunters, primarily in the Bering Strait and
Y ukon-Kuskokwim regions, with estimated annual harvests ranging from 850 to 3,600 seals (averaging about 2,400
annually) taken during 1966-76 (Lowry 1984). From September 1985 to June 1986 the combined harvest from five
Alaskavillages was 986 (Quakenbush 1988). Inastudy designed to assessthe subsistence harvest of harbor sealsand
Steller sealionsin Alaska, Wolfe and Mishler (1993, 1994, 1995, 1996) estimated subsistence takes of spotted seals
in the northern part of Bristol Bay. The spotted seal take (including struck and lost) was estimated to be 437 in 1992,
2651in 1993, 270in 1994, and 197 in 1995. Variance estimates for these values are not available. The mean annual
subsistence take of spotted sealsin this region during the 3-year period from 1993 to 1995 was 244 animals. Reliable
information on subsistence harvests from the remainder of Alaska during the 1993-95 period are not available.
Therefore, 244 is considered an underestimate for the statewide total of the annual subsistence take.

STATUSOF STOCK

Spotted seals are not listed as “depleted” under the MMPA or listed as “threatened” or “ endangered” under
the Endangered Species Act. Reliable estimates of the minimum population, PBR, and human-caused mortality and
serious injury are currently not available. However, due to alack of information suggesting subsistence hunting is
adversely affecting this stock and because of the minimal interactions between spotted sealsand any U. S. fishery, the
Alaska stock of spotted seals is not classified as a strategic stock. This classification is consistent with the
recommendations of the Alaska Scientific Review Group (DeMaster 1995: pp. 26).
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Revised 8/8/97

BEARDED SEAL (Erignathus barbatus): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bearded sealsarecircumpolar intheir
distribution, extending from the Arctic Ocean
(85°N) south to Hokkaido (45°N) in the
western Pacific. They generally inhabit areas
of shallow water (less than 200 m) that are at
least seasonally ice covered. During winter
they are most common in broken pack ice
(Burns 1967) and in some areas also inhabit
shorefast ice (Smith and Hammill 1981). In
Alaska waters, bearded seals are distributed
over the continental shelves of the Bering,
Chukchi, and Beaufort Seas (Ognev 1935,
Johnson et a. 1966, Burns 1981, Fig. 11).
Bearded seals are evidently most concentrated
from January to April over the northern part of
the Bering Sea shelf (Burns 1981, Braham et

al. 1984). Many of the sealsthat winter inthe | 7
Bering Sea migrate north through the Bering L ol
Sirait from late April through June, and spend Figure 11. Approximate distribution of bearded sealsin Alaska

the summer along the ice edge in the Chukchi waters (shaded area). The combined summer and winter
Sea (Burns 1967, Burns 1981). The overall  jiqiv tions are depicted

summer distribution is quite broad, with seals

rarely hauled out on land, and some seals do

not migrate but remain in open-water areas of the Bering and Chukchi Seas (Burns 1981, Nelson 1981, Smith and
Hammill 1981). Anunknown proportion of the population migrates southward from the Chukchi Seain late fall and
winter, and Burns (1967) noted a movement of bearded seals away from shore during that season as well.

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous, 2) Population response data:
unknown; 3) Phenotypic data: unknown; 4) Genotypic data: unknown. Based on this limited information, and the
absence of any significant fishery interactions, thereiscurrently no strong evidenceto suggest splitting the distribution
of bearded seals into more than one stock. Therefore, only the Alaska stock isrecognized in U. S. waters.

POPULATION SIZE

Early estimates of the Bering-Chukchi Sea population range from 250,000 to 300,000 (Popov 1976, Burns
1981). Until additional surveys are conducted, reliable estimates of abundance for the Alaska stock of bearded seals
are considered unavailable.

Minimum Population Estimate
A reliable minimum population estimate (N,,,,) for thisstock can not presently be determined because current
reliable estimates of abundance are not available.

Current Population Trend

At present, reliable data on trends in population abundance for the Alaska stock of bearded sedls are
unavailable, though there is no evidence that population levels are declining.

An element of concern is the potential for Arctic climate change, which will probably affect high northern
latitudes more than elsewhere. There is evidence that over the last 10-15 years, there has been a shift in regional
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weather patternsinthe Arctic region (Tynan and DeMaster 1996). |ce-associated seals, such asthe bearded seal, are
particularly sensitiveto changesin weather and sea-surface temperaturesin that these strongly affect their ice habitats.
There are insufficient datato make reliable predictions of the effects of Arctic climate change on the Alaska bearded
seal stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Alaska stock of
bearded seals. Hence, until additional data become available, it is recommended that the pinniped maximum
theoretical net productivity rate (Ryax) of 12% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR =N,y X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is0.5, the
value for pinniped stocks with unknown population status (Wade and Angliss 1997). However, because a reliable
estimate of minimum abundance N, is currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Three different commercial fisheries operating within the range of the Alaska stock of bearded seals were
monitored for incidental take by NMFS observers during 1990-95: Bering Sea (and Aleutian Islands) groundfish
trawl, longline, and pot fisheries. The only fishery for which incidental kill was observed was the Bering Sea
groundfish trawl fishery, with 3 mortalities reported in 1991 and 4 mortalities reported in 1994. These mortalities
resulted inamean annual (total) mortality rate of 2 (CV=0.63) bearded seals per year. Therange of observer coverage
over the 5-year period, as well as the annual observed and estimated mortalities are presented in Table 10. It should
be noted that one of the 1991 observed kills was later identified as a juvenile elephant seal (K. Wynne, pers. comm.,
Univ. AK, 900 Trident Way, Kodiak, AK 99615). Further, only 1 mortality was reported during monitored haulsin
1994, which extrapolated to 2 mortalities for the entire fishery. Because NMFS observers recorded 3 additional
bearded seal mortalities in unmonitored hauls, the estimated mortality in 1994 (2 seals) was known to be an
underestimate. Accordingly, 4 was used as both the observed and estimated mortality for 1994 (Table 10).

Table 10. Summary of incidental mortality of bearded seals (Alaska stock) due to commercial fisheries from 1990
through 1995 and calculation of the mean annual mortality rate. Data from 1991 to 1995 are used in the mortality
calculation when more than 5 years of data are provided for a particular fishery.

Range of Observed Estimated Mean
Fishery Data observer mortality (in mortality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Bering Sea/Aleutian Is. (BSA) 90-95 obsdata 53-74% 0,3,0,0, 0,6,0,0, 2
groundfish trawl 4,0 4,0 (CV=.63)
Observer program total 2
Total estimated annual mortality 2

An additional source of information onthe number of bearded sealskilled or injured incidental to commercial
fishing operationsisthe logbook reports maintained by vessel operators as required by the MM PA interim exemption
program. During the 4-year period between 1990 and 1993, the only logbook reports for bearded seals detailed 14
mortalities and 31 injuries in the Bristol Bay salmon drift gillnet fishery in 1991. These reports are suspect because
it is highly unlikely that bearded seals would have been in the Bristol Bay vicinity during the summer salmon fishing
months. These logbook mortalities have not been included in Table 10. However, because logbook records are most
likely negatively biased (Credle et al. 1994), the absence of mortality reports does not assure bearded seal mortality did
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not occur. These logbook totals (O animals) are based on all available logbook reports for Alaska fisheries through
1993. Complete logbook data after 1993 are not available.

The estimated minimum mortality rate incidental to commercial fisheriesis 2 bearded seals per year, based
exclusively on observer data. Becausethe PBR for thisstock isunknown, it iscurrently not possible to determine what
annual mortality level isinsignificant and approaching zero mortality and seriousinjury rate. However, if there were
50,000 bearded seals the PBR would equal 1,500 (50,000 x 0.06 x 0.5 = 1,500), and annual mortality levels lessthan
150 animals (i.e., 10% of PBR) would be considered insignificant. Currently, there is no reason to believe there are
less than 50,000 bearded sealsin U. S. waters.

Subsistence/Native Harvest | nformation

Bearded sealsareanimportant speciesfor Alaskasubsistence hunters, with estimated annual harvestsof 1,784
(SD=941) from 1966 to 1977 (Burns 1981). Between August 1985 and June 1986, 791 bearded seals were harvested
infivevillagesinthe Bering Strait region based on reportsfrom the Alaska Eskimo Walrus Commission (Kelly 1988).
A reliable estimate of the annual number of bearded seals currently taken by Alaska Natives for subsistence is
unavailable.

STATUSOF STOCK

Bearded sealsare not listed as* depleted” under the MMPA or listed as “threatened” or “ endangered” under
the Endangered Species Act. Reliable estimates of the minimum population, PBR, and human-caused mortality and
serious injury are currently not available. Dueto alack of information suggesting subsistence hunting is adversely
affecting this stock and because of the minimal interactions between bearded seals and any U. S. fishery, the Alaska
stock of bearded sealsis not classified asa strategic stock. This classification is consistent with the recommendations
of the Alaska Scientific Review Group (DeMaster 1995: pp. 26).
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Revised 8/8/97

RINGED SEAL (Phoca hispida): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Ringed seals have a circumpolar
distribution from approximately 35°N to the

North Pole, occurring in all seas of the Arctic , [ 3 ‘ é
Ocean (King 1983). In the eastern North . \
Pacific, they are found in the southern Bering \ ’ ' ‘

Sea and range as far south as the Seas of \ =L 1 Pt

Okhotsk and Japan. Throughout their range, “’A

ringed seals have an affinity for ice-covered
waters and are well adapted to occupying
seasonal and permanent ice. They remain in
contact with ice most of the year and pup on the
iceinlatewinter-early spring. Ringed sealsare
found throughout the Beaufort, Chukchi, and
Bering Seas, asfar south asBristol Bay inyears
of extensive ice coverage (Fig. 12). During late
April through June, ringed seals are distributed
throughout their range from the southern ice
edge northward (Burns and Harbo 1972, Burns
et al. 1981, Braham et al. 1984). The overal
winter distribution is probably similar, and it is
believed there is a net movement of seals
northward with the ice edge in late spring and summer (Burns 1970). Thus, ringed seals occupying the Bering and
southern Chukchi Seasinwinter apparently are migratory, but details of their movements are unknown. The seasonal
migrations of seals wintering in the northern Chukchi and Beaufort Seas presumably are less extensive.

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous, 2) Population response data:
unknown; 3) Phenotypic data: unknown; 4) Genotypic data: unknown. Based on this limited information, and the
absence of any significant fishery interactions, thereiscurrently no strong evidenceto suggest splitting the distribution
of ringed seals into more than one stock. Therefore, only the Alaska ringed seal stock isrecognized in U. S. waters.

Figure 12. Approximate distribution of ringed sealsin Alaska

waters (shaded area). The combined summer and winter
distribution is depicted.

POPULATION SIZE

A reliable abundance estimate for the Alaskastock of ringed sealsis currently not available. Crude estimates
of the world population have ranged from 2.3 to 7 million, with 1 to 1.5 million in Alaska waters (Kelly 1988). The
most recent abundance estimates of ringed sealsare based on aerial surveysconductedin 1985, 1986, and 1987 by Frost
et a. (1988). Survey effort was directed towards shorefast ice, though some areas of adjacent pack ice were also
surveyed, inthe Chukchi and Beaufort Seasfrom southern Kotzebue Sound north and east tothe U. S. - Canadaborder.
The abundance estimate from 1987 was 44,360+9,130 (95% CI). However, this estimate represents only a portion of
the geographic range of the stock, as many ringed seals occur in the pack ice and along the coast of Russia.

Minimum Population Estimate
A reliable minimum population estimate N, for this stock can not presently be determined because current
reliable estimates of abundance are not available.

Current Population Trend

At present, reliable data on trends in population abundance for the Alaska stock of ringed seals are
unavailable, though there is no evidence population levels are declining.
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An element of concern is the potential for Arctic climate change, which will probably affect high northern
latitudes more than elsewhere. There is evidence that over the last 10-15 years, there has been a shift in regional
weather patternsin the Arctic region (Tynan and DeMaster 1996). |ce-associated seals, such as the ringed seal, are
particularly sensitiveto changesin weather and sea-surface temperaturesin that these strongly affect their ice habitats.
There are insufficient data to make reliable predictions of the effects of Arctic climate change on the Alaska ringed
seal stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Alaska stock of
ringed seals. Hence, until additional databecome available, it isrecommended that the pinniped maximum theoretical
net productivity rate (Ryax) of 12% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR =N,y X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is0.5, the
value for pinniped stocks with unknown population status (Wade and Angliss 1997). However, because a reliable
estimate of minimum abundance N, is currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Three different commercial fisheries operating within the range of the Alaska stock of ringed seals were
monitored for incidental take by NMFS observersduring 1990-95: Bering Sea(and Aleutian Islands) groundfishtrawl,
longline, and pot fisheries. The only fishery for which incidental kill was observed was the Bering Sea groundfish
trawl fishery, with 2 mortalities reported in 1992. These mortalities resulted in a mean annual (total) mortality rate
of .6 (CV=1.0) ringed seals per year. The range of observer coverage over the 6-year period, as well as the annual
observed and estimated mortalities are presented in Table 11.

An additional source of information on the number of ringed sealskilled or injured incidental to commercial
fishing operationsisthe logbook reports maintained by vessel operators as required by the MM PA interim exemption
program. During the 4-year period between 1990 and 1993, logbook reports from all Alaska fisheries indicated no
mortalities of ringed seals. Complete logbook data after 1993 are not available.

Table 11. Summary of incidental mortality of ringed seals (Alaska stock) due to commercial fisheries from 1990
through 1995 and calculation of the mean annual mortality rate. Data from 1991 to 1995 are used in the mortality
calculation when more than 5 years of data are provided for a particular fishery.

Range of Observed Estimated Mean
Fishery Data observer mortality (in morality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Bering Sea/Aleutian Is. (BSA) 90-95 obs 53-74% 0,0,20, 0,0,3,0, 0.6
groundfish trawl data 0,0 0,0 (Cv=1.0)
Total estimated annual mortality 0.6

The estimated minimum average mortality rate incidental to commercial fisheriesis 1 ringed seal per year
(rounded up from 0.6), based exclusively on observer data. Because the PBR for thisstock is unknown, it is currently
not possible to determine what annual mortality level considered to be insignificant and approaching zero mortality
and seriousinjury rate. However, if there were 50,000 ringed seals the PBR would equal 1,500 (50,000 x 0.06 x 0.5
= 1,500), and annual mortality levels less than 150 animals (i.e., 10% of PBR) would be considered insignificant.
Currently, there is no reason to believe there are less than 50,000 ringed sealsin U. S. waters.
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Subsistence/Native Harvest | nformation

Ringed seals are an important speciesfor Alaska Native subsistence hunters. The annual subsistence harvest
in Alaska dropped from 7,000 to 15,000 in the period from 1962 to 1972 to an estimated 2,000-3,000 in 1979 (Frost
unpubl. report). Based on data from two villages on St. Lawrence Island, the annual take in Alaska during the mid-
1980s likely exceeded 3,000 seals (Kelly 1988). A reliable estimate of the annual number of ringed seals currently
taken by Alaska Natives for subsistence is unavailable.

STATUSOF STOCK

Ringed seals are not listed as “ depleted” under the MMPA or listed as “threatened” or “ endangered” under
the Endangered Species Act. Reliable estimates of the minimum population, PBR, and human-caused mortality and
serious injury are currently not available. Dueto alack of information suggesting subsistence hunting is adversely
affecting this stock and because of the minimal interactions between ringed seals and any U. S. fishery, the Alaska
stock of ringed sealsis not classified asa strategic stock. This classification is consistent with the recommendations
of the Alaska Scientific Review Group (DeMaster 1995: pp. 26).
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Revised 8/8/97

RIBBON SEAL (Phoca fasciata): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Ribbon seals inhabit the North Pacific
Ocean and adjacent fringes of the Arctic Ocean.
In Alaska waters, ribbon seals are found in the
open sea, on the pack ice, and only rarely on
shorefast ice (Kelly 1988). They range
northward from Bristol Bay in the Bering Sea
into the Chukchi and western Beaufort Seas
(Fig. 13). From late March to early May,
ribbon seals inhabit the Bering Sea ice front
(Burns 1970, Burns 1981, Braham et al. 1984).
They are most abundant in the northern part of
the ice front in the central and western parts of
the Bering Sea(Burns 1970, Burnset al. 1981).
Asthe ice recedesin May to mid-July the seals
move farther to the north in the Bering Sea,
where they haul out on the receding ice edge
and remnant ice (Burns 1970, Burns 1981,
Burns et al. 1981). There has been little
agreement on the range of ribbon seals during

the rest of the year. Recent sightings and @  Figure 13. Approximate distribution of ribbon sealsin Alaska

review of the literature suggest that many aters (shaded area). The combined summer and winter
ribbon seals migrate into the Chukchi Sea for  distribution is depicted.

the summer (Kelly 1988).

The following information was
considered in classifying stock structure based onthe Dizon et al. (1992) phylogeographic approach: 1) Distributional
data: geographic distribution continuous, 2) Population response data: unknown; 3) Phenotypic data: unknown; 4)
Genotypic data: unknown. Based on thislimited information, and the absence of any significant fishery interactions,
there is currently no strong evidence to suggest splitting the distribution of ribbon seals into more than one stock.
Therefore, only the Alaska stock of ribbon seal is recognized in U. S. waters.

POPULATION SIZE

A reliable abundance estimate for the Alaska stock of ribbon sealsis currently not available. Burns (1981)
estimated the worldwide population of ribbon seals at 240,000 in the mid-1970s, with an estimate for the Bering Sea
at 90,000-100,000.

Minimum Population Estimate
A reliable minimum population estimate (N,,,) for thisstock can not presently be determined because current
reliable estimates of abundance are not available.

Current Population Trend

At present, reliable data on trends in population abundance for the Alaska stock of ribbon seals are
unavailable, though there is no evidence population levels are declining.

An element of concern is the potential for Arctic climate change, which will probably affect high northern
latitudes more than elsewhere. There is evidence that over the last 10-15 years, there has been a shift in regional
weather patternsin the Arctic region (Tynan and DeMaster 1996). |ce-associated seals, such as the ribbon seal, are
particularly sensitiveto changesin weather and sea-surface temperaturesin that these strongly affect their ice habitats.
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There are insufficient data to make reliable predictions of the effects of Arctic climate change on the Alaska ribbon
seal stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Alaska stock of
ribbon seals. Hence, until additional databecome available, it isrecommended that the pinniped maximum theoretical
net productivity rate (Ryax) of 12% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR =N,y X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.5, the
value for pinniped stocks with unknown population status (Wade and Angliss 1997). However, because a reliable
estimate of minimum abundance N, is currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries Information

Three different commercial fisheries operating within the range of the Alaska stock of ribbon seals were
monitored for incidental take by NMFS observersduring 1990-95: Bering Sea(and Aleutian Islands) groundfishtrawl,
longline, and pot fisheries. The only fishery for which incidental kill was observed was the Bering Sea groundfish
trawl fishery, with 1 mortality reported both in 1990 and 1991. Averaging the estimated mortalities over the 1991-95
period results in a mean annual (total) mortality rate of 0.2 (CV=1.0) ribbon seals per year. The range of observer
coverage over the 6-year period, as well as the annual observed and estimated mortalities are presented in Table 12.

An additional source of information on the number of ribbon sealskilled or injured incidental to commercial
fishing operationsisthe logbook reports maintained by vessel operators as required by the MM PA interim exemption
program. During the 4-year period between 1990 and 1993, logbook reports from all Alaska fisheries indicated no
mortalities of ribbon seals. Complete logbook data after 1993 are not available.

Table 12. Summary of incidental mortality of ribbon seals (Alaska stock) due to commercial fisheries from 1990
through 1995 and calculation of the mean annual mortality rate. Data from 1991 to 1995 are used in the mortality
calculation when more than 5 years of data are provided for a particular fishery.

Range of Observed Estimated Mean
Fishery Data observer mortality (in mortality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Bering Sea/Aleutian Is. (BSA) 90-95 obsdata 53-74% 1,1,0,0, 1,1,0,0, 0.2
groundfish trawl 0,0 0,0 (Cv=1.0)
Total estimated annual mortality 0.2

The estimated minimum mortality rate incidental to commercial fisheriesis 1 ribbon seal per year (rounded
up from 0.2), based exclusively on observer data. Because the PBR for this stock is unknown, it is currently not
possibleto determine what annual mortality level is considered to be insignificant and approaching zero mortality and
serious injury rate. However, if there were 50,000 ribbon seals the PBR would equal 1,500 (50,000 x 0.06 x 0.5 =
1,500), and annual mortality levels less than 150 animals (i.e., 10% of PBR) would be considered insignificant.
Currently, there is no reason to believe there are less than 50,000 ribbon sealsin U. S. waters.

Subsistence/Native Harvest | nformation

Ribbon seals are an important species for Alaska Native subsistence hunters, primarily from villages in the
vicinity of the Bering Strait and to a lesser extent at villages along the Chukchi Sea coast (Kelly 1988). The annual
subsistence harvest was estimated to be less than 100 seals annually from 1968 to 1980 (Burns 1981). In the mid-
1980s, the Alaska Eskimo Walrus Commission estimated the subsistence take to still be less than 100 seals annually
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(Kelly 1988). A reliable estimate of the annual number of ribbon seals currently taken by Alaska Natives for
subsistence is unavailable.

STATUSOF STOCK

Ribbon seals are not listed as “ depleted” under the MMPA or listed as “threatened” or “ endangered” under
the Endangered Species Act. Reliable estimates of the minimum population, PBR, and human-caused mortality and
seriousinjury are currently not available. Due to alack of information suggesting subsistence hunting is adversely
affecting this stock and because of the minimal interactions between ribbon seals and any U. S. fishery, the Alaska
stock of ribbon sealsis not classified as a strategic stock. This classification is consistent with the recommendations
of the Alaska Scientific Review Group (DeMaster 1995: pp. 26).
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