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PREFACE

On April 30,1994, Public Law 103-238 was enacted alowing significant changes to provisions within the Marine
Mammal Protection Act. 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 Alaskan waters, along the Pecific 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 Nationa 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 datawill be used to evaluate the progress of each fishery
towards achieving its goa of zero mortality and serious injury.

Thisisaworking document. Each stock assessment report is designed to stand alone and will be updated as new
information becomes available. The authors wish to solicit any new data or comments that would serve to improve future

stock assessment reports.
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STELLER SEA LION (Eumetopias jubatus): Western U.S. Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Steher sea lions range along the North Pacific Ocean rim from northern Japan to California (Loughlin et a. 1984),
with centers of abundance and distribution in the Gulf of Alaska and Aleutian Islands, respectively. The species is not known
to migrate, but individuals disperse widely outside of the breeding season (late May-early July), thus potentialy intermixing
with animals from other areas. Loughlin (1994) considered the following information when classifying stock structure based
on 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 (Merrick and York 1993); (3) Phenotypic data: unknown; and
(4) Genotypic data: substantial differences in mitochondrial DNA (Bickham et a. in press). Based on this information, two
separate stocks of Steller sea lions are now recognized within U.S. waters: an Eastern 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.

POPULATION SIZE

The most recent estimate of Steller sea lion abundance in Alaska is based on aerial surveys performed in June 1994
from Southeast Alaska to the western Aleutian Idands. The data from these surveys represent actua 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 sea lions conducted at these same trend sites during June and July 1992 resulted in coefficients of variation
(CV) in counts from 0.025 to 0.12 for 7 distinct subareas of Alaska, with an overall CV of 0.0184 (Sease et d. 1993). An
indication of variance for the 1994 survey is represented by the difference of 5% between the minimum count vs. the mean
counts. The methodology established from the 1989 rangewide survey (Loughlin et a. 1992) produced a correction factor
of 1.331 to be multiplied by the nonpup count to estimate total nonpup abundance, and recommended dividing the nonpup
count by 2.63 to estimate the number of pups. Using these correction factors and the 1994 counts for the Gulf of Alaska,
Aleutian Islands, and the Bering Sea resulted in an estimate of 33,600 nonpups and 9,600 pups, for a total abundance
estimate of 43,200 Steller sealions in the Western U.S. stock (Table 1) (NMFS unpubl. data, National Marine Mammal
Laboratory, 7600 Sand Point Way, NE, Seattle, WA 98115).

TABLE 1. Estimates of the number of Steller sealions by year and geographical area for the Western U.S. stock for the
1960s through 1994. Numbers are adjusted to account for missed sites and animals at-sea by the methods of Loughlin

et a. (1992). The percentage of the U.S. population each area represents is also shown. Estimates from 1960 through 1989
from Loughlin et al. (1992) for the Bering Sea have been adjusted based on new data (NMFS unpubl. data, National Marine
Mammal Laboratory, 7600 Sand Point Way, NE, Seattle, WA 98 115).

Area 1960s % 1970s %o 1985 % 1989 % 1994 %

Gulf of Alaska 88,700 36 70,700 34 48,900 33 40,600 46 22,000 33

Aleutians 127,300 51 115,700 56 78,400 53 24,400 27 19,000 28
Bering Sea 11,600 5 5,200 2 3,800 3 1,200 1 2,200 3
Total 227,600 92 191,600 92 131,100 89 67677,77200 75 43,200 64

Minimum Population Estimate

For the Western U.S. stock of Steller sealions, the minimum population estimate (Ny,) is calculated from
equation 1 from the PBR Guidelines (NMFS in prep): Nyn = N/exp(0.842*[In(I+[CV(N)]?)] ™). Using the population
estimate (N) of 43,200 and an associated CV of 0.0184, N, for the Western U.S. stock is 42,536. Even though CVs are
not currently available for the correction factors, this estimate of Ny, is such that the true number of animals in the
population is very likely to be greater than Ny,y. This approach is consistent with the recommendations of the Alaska
Scientific Review Group (DeMaster 1995: pp. 10).



Current Population Trend

The first reported trend counts (an
index to examine population trends) of Steller
sea lions in Alaska were made in 1956-60
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central Gulf of Alaska and central Aleutian Figure 1. Estimated U.S. population of Steller sealion adults, juveniles,
Islands. Counts from 1976 to 1979 indicated  and pups by stock for 1965-94.
about 104,000 sea lions (no correction factors
applied) (NMFS 1992). Most recently, Steller
sea lions in the Western U.S. stock decreased 37.4% from 1989 to 1994 (NMFS unpubl. data). Population estimates
(correction factors applied) for the Gulf of Alaska, Aleutian Ilands, and the Bering Sea are given in Table 1, and are
compared to the Eastern stock in Figure 1.
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

There are no reliable estimates of maximum net productivity rates for this Steller sea lion. Hence, until additional
data become available, it is recommended that the theoretical maximum net productivity rate (Ryax) for pinnipeds of 12%
be employed for this (NMFSin prep).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological remova (PBR)
is defined as the product of the minimum population estimate, one-half the maximum theoretical net productivity rate, and
a recovery factor: PBR = Ny X 0.5Ryax X Fr. The recovery factor (Fg) for this stock is 0.3, avaue half-way between the
default values for threatened (0.5) and endangered (0.1) stocks (DeMaster 1995: pp. 11), and is supported by the population
decline of 37% over the last 5 years and with the current reevaluation of this species under the Endangered Species Act
(ESA) (NMFS in prep). Thus, for the Western U.S. stock of Steller sea lions, PBR = (42,536 x 0.06 x 0.3), or 766 animals.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information

NMFS observers monitored incidental take on six different fisheries within the range of the Western U.S. stock
of Steller sea lions during 1990-93: Bering Sea (and Aleutian Idlands) groundfish trawl, longline, and pot fisheries, and Gulf
of Alaska groundfish trawl, longline, and pot fisheries. The mean annua (total) mortality was 15 (CV=0.12) for the Bering
Sea groundfish trawl fishery, 2 (CV=0.44) for the Gulf of Alaska groundfish trawl fishery, and 2 (CV=0.93) for the Gulf of
Alaska groundfish longline fishery. No sea lion mortality was observed by NMFS observers in the remaining three fisheries.
Fishing effort (based on total tons of fish caught), observer coverage (defined as the percentage of effort observed), and
incidental catch rate (defmed as the number of observed dead in the catch divided by the observed effort (metric tons)
multiplied by 10%) were also estimated for those fisheries where incidental mortality occurred: Bering Sea groundfish trawl:
effort=1.84 million tons, observer coverage=64%, and catch rate=0.0793 (CV=0.12); Gulf of Alaska groundfish trawl:



effort=212,000 tons, observer coverage=42%, and catch rate=0.0845 (CV=0.44); and Gulf of Alaska groundfish longline:
effort=11,000 tons, observer coverage=13%, and catch rate=1.7415 (CV=0.93).

Observers asomonitored the Prince William Sound driftnet fishery in 1991 and 1992, recording 2 mortalitiesin
1991, extrapolated to 28.7 (95% CI 1-108) kills for the entire fishery (Wynne et al. 1992). No mortalities were observed
during 1990 for this fishery (Wynne et a. 1991), resulting in a mean kill rate of 14.4 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 driftnet fishery,
monitoring a total of 3,090 sets, or 3.9% of the estimated number of sets made by the fleet after 1 July when observers were
fully deployed. The South Unimak driftnet fishery was monitored in 1990 (but not 1991), and observers boarded 59 (38.3%)
of 154 vessels, monitoring a total of 373 or 4.1% of the sets. In 1991, 5.04% of 116,674 sets were observed in Prince
William Sound districts. Based on the observed mortalities in 1991, the estimated mortality rate of Steller sealions was
0.0002 deaths per set. Combining the estimates from the Bering Sea and Gulf of Alaska groundfish trawl and longline
fisheries present above (15+2+2=19) with the estimate from the Prince William sound driftnet fishery (14.4) resultsin an
estimated annual observed incidental kill rate of 33.4 sealions per year.

An additional source of information on the number of Steller sealionskilled or injured incidental to commercial
fishery operations is the logbook reports maintained by boat operators as required by the MMPA interim exemption program.
During the 3-year period between 1990 and 1992, logbook reports included an annual mean of 8 injuries and 2 mortalities
from interactions with fishing operations, with an additional 4 injuries and 2 mortalities due to illegal deterrence. Incidental
takes of additional sea lions were reported in the Gulf of Alaska fisheries, yet were listed as “unknown species’, indicating
the animals could have been either a Steller sea lion or a California Sea lion. Based on dl logbook reports for both species
within the Gulf, California sea lions represented only 2.2% of all interactions. Thus, the reports of injured and killed
"unknown” sea lions were considered to be Steller sealions: 1 injured and 1 killed due to gear interaction, 1 injured and 3
killed due to illegal deterrence annually from 1990 to 1992. The total annual incidenta take reported from logbook records
during 1990-1992 is therefore estimated at 9 injured and 3 killed from gesar interactions, and 5 injured and 5 killed from
illegal deterrence. These totals are based on al available logbook reports for Alaska fisheries, except the groundfish trawl
fisheries in the Bering sea, Aleutian Ilands, and Gulf of Alaska, for which observer data were presented above. The
fisheries for which the mgjority of the incidental take occurred in the Gulf of Alaska were the Copper River salmon drift
gillnet and the Alaska Peninsula salmon set gillnet. In the Bering Sea, the fishery for which the mgjority of the incidental
take occurred was in the Bristol Bay salmon drift gillnet fishery.

The estimated mortality rate incidental to commercia fisheries is 41 sea lions per year, based on observer data (33)
and logbook data (8) where observer data were not available. At present, annual mortality levelslessthan 77 animals per
year (i.e., 10% of PBR) can be considered insignificant. However, because logbook records are most likely negatively biased
(Credle et al. 1994), and the 1992 Recovery Plan (NMFS 1992) recommendation that immediate actions be taken to reduce
human-caused mortality to the ‘lowest level practicable” to safeguard against further population declines, the current annual
level of incidental mortdlity is not considered insignificant.

Subsistence/Native Harvest Information

The 1992 and 1993 subsistence harvest of Steller sea lions in Alaska was estimated by the Alaska Department of
Fish and Game, under contract with the NMFS (Wolfe and Mishler 1993, Wolfe and Mishler 1994). In both years, data were
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 Steller sealion in Alaska; interviews were conducted in
approximately 45 communities in the range of the Western U.S. stock. The great majority (99%) of the statewide subsistence
take was from the Western U.S. stock in both 1992 and 1993: harvest, 541 (95% Cl 452-711) and 486 (95% CI 391-630);
struck and lost, 178 (32.9%) and 138 (28.4%). In both years, the mgjority (79%) of sea lions were taken by Aleut hunters
in the Aleutian and Pribilof Islands. The mean annual subsistence take for this stock during 1992 and 1993 was 514 sea
lions. The age-specific kill of the harvest for both years was approximately 29% adults, 61% juveniles, 7% pups, and 3%
of unknown age: sex-specific kill was approximately 62% males, 16% females, and 22% of unknown sex.

Other Mortality

Shooting of sea lions by commercial fishers was thought to be a potentidly significant source of mortality prior to
the listing of sea lions as threatened under the ESA in 1990, which made such shooting illegal (note: recent regulations
implemented under the authority of the MMPA prohibit commercia fishers from shooting at any marine mammals).



STATUS OF STOCK

The estimated annual level of total human-caused mortality and serious injury (41+514=555) does not exceed the
PBR (766) for this stock. The Steller sea lion is currently listed as threatened under the ESA, but is under consideration for
endangered status. Thus, the Western U.S. stock of Steller sea lions is classified as a strategic stock. A summary of
management actions recently implemented include no-entry buffer zones around rookeries, prohibition of groundfish trawling
within 10-20 nautical miles of certain rookeries, and spatial and temporal alocation of Gulf of Alaska pollock total alowable
catch.
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STELLER SEA LION (Eumetopias jubatus): Eastern Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Steller sea lions range aong the North Pacific Ocean rim from northern Japan to California (Loughlin et a. 1984),
with centers of abundance and distribution in the Gulf of Alaska and Aleutian Islands, respectively. The speciesis not known
to migrate, but individuals disperse widely outside of the breeding season (late May-early July), thus potentialy intermixing
with animals from other areas. Loughlin (1994) considered the following information when classifying stock structure based
on the phylogeographic approach of Dizon et a. (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 (Merrick and York 1993); (3) Phenotypic data: unknown; and
(4) Genotypic data: substantial differences in mitochondrial DNA (Bickham et a. in press). Based on this information, two
separate stocks of Steiler sea lions are now recognized within U.S. waters. an Eastern 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. Steller
sea lions in Canada are considered part of the Eastern stock, but based on the advice of the Alaska Scientific Review Group
(DeMaster 1995: pp. 11), the Canadian animals were not incorporated into the minimum abundance estimate.

POPULATION SIZE

The most recent estimate of Steller sea lion abundance in Southeast Alaska is based on aeria surveys performed
in June 1994 (NMFS unpubl. data, National Marine Mammal Laboratory, 7600 Sand Point Way, NE, Seattle, WA 98115).
The data from these surveys represent actual counts of nonpups at ‘trend sites’, where sea lions have been monitored since
the 1970s and a few additional sites. Aerial and ship-based surveys of Steller sealions conducted at these same trend sites
during June and July 1992 resulted in coefficients of variation (CV) in counts from 0.025 to 0.12 for 7 distinct subareas of
Alaska, with an overal CV of 0.0184 (Sease et a. 1993). Counts in California were conducted in 1989 (Loughlin et a.
1992) and 1990-92 (NMFS unpubl. data, National Marine Mammal Laboratory, 7600 Sand Point Way, NE, Sesttle, WA
98115), and in 1992 in Oregon (Brown and Riemer 1992); no comparable data are available for Washington State because
no sea lion rookeries exist there. The methodology established from the 1989 rangewide survey (Loughlin et al. 1992)
produced a correction factor of 1.331 to be multiplied by the nonpup count to estimate total nonpup abundance, and
recommended dividing the nonpup count by 2.63 to estimate the number of pups. Using these correction factors and the
1994 counts for Southeast Alaska, Caifornia, and Oregon resulted in an estimate of 18,600 nonpups and 5,300 pups, for
atotal abundance estimate of 23,900 Steller sealionsin the Eastern stock (Table 1).

Aeria surveys in British Columbia during 1994 produced counts of 8,091 nonpups, and 1,186 pups (P. Olesiuk,
pers. comm., Pacific Biological Station, Nanaimo, BC VIR 5K6). If the same correction factors are applied to the nonpup
count only, the estimated population of Steller sea lions in British Columbiais 13,846 (8.091 x 1.331 + 8,091/2.63) animals.
Because Steller sea lions are considered nonmigratory, the population estimate for Canada is not included in the minimum
population estimate for this stock (see NMFSin prep., DeMaster 1995: pp. 12).

TABLE 1. Estimates of the number of Steller sealions by year and geographical areafor the Eastern stock for the 1960s
through 1994. Numbers are adjusted to account for missed sites and animals at-sea by the methods of Loughlin et a. (1992).
The percentage of the U.S. population each arearepresentsis a'so shown.

Area 1960s % 1970s % 1985 % 1989 % - 1994 %
Oregon and 10,300 4 6,400 3 6,700 4 6,800 8 9,300 14
California

Southeast 9,000 4 10,300 5 10,300 7 15,800 18 14,600 22
Alaska

Total 19,300 8 16,700 8 17,000 11 22,600 26 23,900 36

Minimum Population Estimate
For the Eastern stock of Steller sea lions, the minimum population estimate (Ny,) is calculated from equation 1



from the PBR Guidelines (NMFS in prep.): Ny = N/exp(0.842* [In(1+[CV(N)]%)]"). Using the population estimate (N)
of 23,900 and au associated CV of 0.0184, Ny, for the Eastern stock is 23,533. Even though CV's are not currently
available for the correction factors, the Alaska Scientific Review Group concluded that this estimate is such that the true
number of animals in the population is very likely greater, and so would thus serve as an estimate of Ny, (DeMaster 1995:

pp. 10-11).

Current Population Trend

Trend counts (an index to examine
population trends) for Steller sea lions in
Oregon were relatively stable in the 1980s at
about 2,000-3,000 sea lions (no correction
factors applied) (NMFS 1992). Counts in 2%
Oregon have shown a gradua increase since
1976, as the adult and juvenile count for that
year was 1,486 compared to 3,522 for 1994
(Brown and Riemer 1992). This increase is
likely due to a recovery from reduced numbers
caused by mortality prior to 1972, as
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Cdlifornia declined by over 50% from 5,000
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2,500 between 1980 and 1990; limited Figure 2. Estimated U.S. population of Steller sea lion adults, juveniles,
information suggests that counts in northern ~ and pups by stock for 1965-94.

Cdlifornia have increased from the late 1970s

to the early 1990s (R. Brown unpubl. data, Oregon Dept. Fish & Wildlife, 2040 SE Marine Science Dr., Newport, OR
97365). At Ano 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). In recent vertical aerial photographic counts, from 1990 to 1993,
pups declined at arate of 9.9%, while non-pups declined at arate of 31.5% (Westlake et a. in review). Most recently,

population estimates (correction factors applied) for Steller sea lions in the Eastern stock increased 5.8% from 1989 (22,600)

to 1994 (23,900) (NMFS unpubl. data, National Marine Mammal Laboratory, 7600 Sand Point Way, NE, Sedttle, WA

98115). Population estimates for Oregon and California and Southeast Alaska are given in Table 1 and are compared to

the Western U.S. stock in Figure 1.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

There are no reliable estimates of maximum net productivity rates for this Steller sea lion stock. 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 (NMFS in prep.).

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. The default recovery factor (Fg) for stocks listed as threatened under the
Endangered Species Act (ESA) is 0.5 (NMFS in prep.). However, as total population estimates for the Eastern 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 (OSP) level). This
approach is consistent with the recommendations of the Alaska Scientific Review Group (DeMaster 1995: pp. 11). Thus,
for the Eastern stock of Steller sealions, PBR = (23,533 x 0.06 x 0.75), or 1,059 animals.



ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information

One Steller sealion mortality incidental to the California shark/swordfish driftnet fishery was observed in 1992,
which resulted in an extrapolated estimated total kill of 8 animals (SE=7) per year (Julian 1993). The only available measure
of effort was the number of fishing days, thus kill per unit of effort was estimated at 1.681 x 10 animals killed per day.
There were 4,504 effort days for 1992, and an overall observer coverage rate of 13%, yet some areas had coverage rates less
than 8%. No other observed mortality incidental to commercia fisheries was reported. Averaging the 1992 incidental take
data over the most recent 4-year period between 1990-93 results in an estimated observed annual incidenta kill rate of 2
sea lions per year. No mortalities were reported by NMFS observers monitoring drift and set gillnet fisheries in Washington
and Oregon in the last 5 years: however, mortalities have been reported previously. However, a sealion tagged at Rogue
Reef, Oregon, drowned in a salmon gillnet near Petersburg, Alaska (R. Brown, pers. comm., Oregon Dept. Fish & Wildlife,
2040 SE Marine Science Dr., Newport, OR 97365).

An additional source of information on the number of Steller sealionskilled or injured incidental to commercial
fishery operationsis the logbook reports maintained by boat operators as required by the Marine Mammal Protection Act
(MMPA) interim exemption program. During the 3-year period between 1990-92, logbook reports, where observer data
were not available, included an annual mean of O injuries and 1 mortality from interactions with fishing operations, with an
additional 1 injury and 1 mortality due to illegal deterrence. However, because logbook records are most likely negatively
biased (Credle et al. 1994), these are considered to be minimum estimates. The Southeast Alaska salmon drift gillnet was
the only fishery for which logbook recordsindicated injury or mortality of sealions.

The estimated annua mortality rate incidental to commercial fisheries (4.0; based on observer data (2) and logbook
reports (2) where observer data were not available) is less than 10% of the PBR (106). Therefore, the current annual level
of incidental mortality is considered insignificant and approaching a zero mortality and serious injury rate.

Subsistence/Native Harvest Information

The 1992 and 1993 subsistence harvest of Steller sea lions in Alaska was estimated by the Alaska Department of
Fish and Game, under contract with the NMFS (Wolfe and Mishler 1993, Wolfe and Mishler 1994). In both years, data were
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 Steller sealion in Alaska; interviews were conducted in
18 communities in the range of the Eastern stock. Only a very small percentage (1%) of the statewide subsistence take was
from the Eastern stock, with 5 sea lions harvested in 1992, and 1 sea lion in 1993; 1 anima was struck and lost each year.
Thus, the mean annual subsistence take for this stock during 1992 and 1993 was 4.0 sealions.

Other Mortality

Shooting of sea lions by commercial fishers was thought to be a potentidly significant source of mortality prior to
the listing of sea lions as threatened under the ESA in 1990, which made such shooting illegal (note: recent regulations
implemented under the authority of the MMPA prohibit commercia fishers from shooting at any marine mammals).

STATUS OF STOCK

The estimated annua level of total human-caused mortality and serious injury (4+4=8) does not exceed the PBR
(1,059) for this stock. The Steller sealion is currently listed as threstened under the ESA but is under consideration for
endangered status. Thus, the Eastern stock of Steller sea lions is classified as a strategic stock. However, due to the recent
classification of two stocks, the status of the Eastern stock will likely be re-eval uated.
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NORTHERN FUR SEAL (Callorhinus ursinus): Eastern Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Northern fur seals occur from southern California north to the Bering Sea 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 animals spread throughout the North Pacific Ocean (Lander and Kajimura
1982). Of the sedls in U.S. waters outside of the Pribilofs, approximately 1% of the population is found on Bogoslof Island
in the southern Bering Sea and San Miguel Island off southern California (NMFS 1993). Fur seals may temporarily haul
out onto land a 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).

Adults usually occur on shore during a 6-month period, principally during the reproductive season (June-
November), then migrate south and spend the next 6 months at sea. Adult females and pups from the Pribilof Islands migrate
through the Aleutian Idlands into the North Pacific Ocean, often to the Oregon and California offshore waters. Pups may
remain at sea for 22 months before returning to their rookery of birth. Adult males generally migrate only as far south as
the Gulf of Alaska (Kgimura 1984). The following information was considered in classifying stock structure based on the
Dizon et d. (1992) phylogeographic approach: (1) Distributional data: geographic distribution continuous, geographic
separation during the breeding season, high natal site fidelity (Delong 1982); (2) Population response data: substantial
differences in population dynamics between Pribilofs and San Miguel Island (DeLong 1982, DeLong 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.

POPULATION SIZE

The population estimate for the Eastern Pacific stock of fur seals is calculated as the estimated number of pups at
rookeries multiplied by a series of different expansion factors determined from a life table analysis to estimate the number
of yearlings, 2 year olds, 3 year olds, and animals at least 4 years old (Lander 1981). The resulting population estimate is
equa to the pup count multiplied by approximately 4.475. The expansion factors are based on a sex and age distribution
estimated after the harvest ofjuvenile males was terminated: currently, CVs are unavailable. Asthe great majority of pups
are born on the Pribilof Idlands, pup estimates are concentrated on these idands, though additional counts are made on
Bogoslof Island. Based on the average mean pup count of 226,613 (CV=0.0593) from 1990 (234,919), 1992 (219,151),
and 1994 (225,770) on the Pribilofs and a total population estimate of 5,173 for Bogodof Island in 1994 (NMFS unpubl.
data, National Marine Mammal Laboratory, 7600 Sand Point Way, NE, Seattle, WA 98115), the most recent estimate for
the number of fur sealsin the Northern Pecific stock is approximately 1,019,192 (1,014,019+5,173).

Minimum Population Estimate

The minimum population estimate (N,,n) for this stock is calculated from equation 1 from the PBR Guidelines
(NMFSin prep.): Nyn= N/exp(0.842* [In(1+[CV (N)]%)]"). Using the population estimate (N) of 1,019,192 and the CV
(0.0593) associated with the pup counts, Ny, for the Eastern Pacific stock of northern fur seals is 969,595. Even though
CVsare not currently available for the correction factor, the Alaska Scientific Review Group concluded that this estimate
is such that the true number of animals in the population is very likely greater, and so would thus serve as an estimate of
Nwin (DeMaster 1995: pp. 9).

Current Population Trend

The Alaskan population of northern fur seals recovered to approximately 1.25 million 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 a rate of 6.5-7.8% per year into the 1980s (York 1987); the total stock estimate in 1983 was 877,000 (Briggs
and Fowler 1984). Annua pup production on St. Paul Idland has remained relatively stable since 1981 (Fig. 3), indicating
that stock size has not changed much in recent years (Y ork and Fowler 1992). The most recent stock estimates prior to 1994
were 984,000 in 1992, and 1.01 million in 1990 (NMFS 1993). The northern fur seal was designated as depleted under
the MMPA 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 substantialy since the late 1950s (NMFS 1993). Under



the Marine Mammal Protection Act (MMPA), this stock will
remain listed as depleted until population levels reach at least the 300
lower limit of optimum sustainable population (OSP) (60% of

K)

CURRENT AND MAXIMUM NET PRODUCTIVITY
RATES

The northern fur seal population increased steadily
during 1912-40 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 (York,
unpubl. data, National Marine Mammal Laboratory, 7600 Sand
Point Way, NE, Seattle, WA 98115), the maximum recorded for
this species. Given the extremely low density of the population
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biological remova (PBR) is defined as the product of the

minimum population estimate, one-half the maximum theoretical net productivity rate, and a recovery factor: PBR = Ny

X 0.5Ryax X Fr. Therecovery factor (Fg) for this stock is 0.5, the value for depleted stocks under the MMPA (NMFSin

prep.). Thus, for the Eastern Pacific stock of northern fur seals, PBR = (969,595 x 0.043 x 0.5), or 20,846 animals.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information

The NMFS estimate of the total number of northern fur seals killed incidental to both the foreign and joint U.S.-
foreign commercial groundfish traw! fisheries in the North Pacific from 1978 to 1988 was 246 (95% Confidence Interva:
68 - 567), which results in an estimated mean annua rate of 22 fur seals. High seas driftnet fisheries are no longer operative,
thus information from those fisheries were not included in the calculations of incidental mortdity rates.

NMFS observers monitored incidental take on 6 different fisheries during 1990-93 that could have interacted with
northern fur seals: Bering Sea (and Aleutian Idands) groundfish trawl, longline, and pot fisheries, and Gulf of Alaska
groundfish trawl, longline, and pot fisheries. The only fishery for which observed incidental mortality occurred was the Gulf
of Alaska groundfish trawl, with a mean annual (total) mortality of 2.4 (CV=0.54). Fishing effort (based on total metric tons
of fish caught) was 1.84 million tons, observer coverage (defined as the percentage of effort observed) was 64%, and
incidental catch rate (defined as the number of observed dead in the catch divided by the observed effort (tons) multiplied
by 10') was 0.0129 (CV=0.25).

An additional source of information on the number of northern fur seals killed or injured incidental to commercia
fishery operations is the logbook reports maintained by boat operators as required by the MMPA interim exemption program.
During the 3-year period between 1990-92, logbook reports, where observer data were not available, included an annual
mean of 18 injured and 2 mortalities from interactions with fishing operations, with an additional 18 injured and 2 mortalities
duetoillegal deterrence. However, because logbook records are most likely negatively biased (Credie et al. 1994), these
are considered to be minimum estimates. the great majority of the logbook incidental take occurred in the Bristol Bay
salmon drift gillnet fishery.

The estimated annual mortality rate incidental to commercia fisheries (6.4; based on observer data (2.4) and
logbook reports (4) where observer data were not available) is less than 10% of the PBR (2,085) and, therefore, is
considered insignificant and approaching a zero mortality and seriousinjury rate.

Subsistence/Native Harvest Information

Alaskan natives residing on the Pribilof Islands are allowed an annual subsistence harvest of northern fur seals, with
a take range determined from annual household surveys. During 1985 to 1993 the annual subsistence harvest level averaged
1,622 and 200 for St. Paul and St. George Idlands, respectively. The subsistence harvest in 1994 was 1,616 and 161 on St.
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Paul and St. George, respectively, for atotal of 1,777. only juvenile maes are taken in the subsistence harvest, which likely
results in a much smaller impact on population growth than a harvest of equa proportions of males and females. Subsistence
take in areas other than the Pribilof Islands is not unknown, but believed to be minimal (NMFS unpubl. data, National
Marine Mammal Laboratory, 7600 Sand Point Way, NE, Seattle, WA 98115).

STATUS OF STOCK

The estimated annual level of total human-caused mortality and serious injury (6+1,777 = 1,783) does not exceed
the PBR (20,846) for this stock. The Eastern Pacific stock of the northern fur sed is classified as a strategic stock because
it is designated as depleted under the MMPA.
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HARBOR SEAL (Phoca vitulina richardsi): Southeast Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Harbor seals inhabit coastal and estuarine waters off Bgja Caifornia, north along the western coasts of the U.S.,
British Columbia, and Southeast Alaska, and west through the Gulf of Alaskaand Aleutian Ilands, 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 occasionaly fresh waters. Harbor seals generally are non-migratory, with local movements
associated with such factors as tides, weather, season, food availability, and reproduction (Scheffer and Slipp 1944; Fisher
1952; Bigg 1969,1981), athough some long-distance movement (174 km) of tagged animals in Alaska has been recorded
(Pitcher and McAllister 1981). Strong fidelity of individuals for haul out sites also has been recorded (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 very limited, year-round site fidelity observed, seasonal movements greater than 300 km rare
(Harvey 1987) except in western Alaska (Hoover-Miller 1994); (2) Population response data: substantial differencesin
population dynamics between Southeast Alaska, Gulf of Alaska, and Bering Sea (Hoover-Miller 1994); (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. Based on this information, harbor seal stock structure is
equivoca. Preliminary mtDNA results show no evidence of geographical separation of populations; however, until
additional samples are analyzed (projected for June 1995) preliminary conclusions regarding Alaskan harbor seal stock
structure based on genetic analyses are premature (Westlake et al. unpubl. report). Specifically, the small number of samples
analyzed to date (31) does not provide sufficient statistical power to accept the conclusion of a single stock. Therefore, based
primarily on the significant population decline of seds in the Gulf of Alaska versus the stable population in Southeast Alaska
and the apparent stability of the population in the Bering Sea, three separate stocks are recognized in Alaskan waters:
Southeast Alaska, Gulf of Alaska, and Bering Sea. The Alaska Scientific Review Group concluded that the scientific data
available to determine stock structure were equivocal, and thus stock structure of harbor seals could not be defined.

POPULATION SIZE

The most recent aerial survey of harbor seals in Southeast Alaska was conducted during the autumn molt in 1993.
Eleven separate areas, with a mean of 39 (21-59) sites each, were surveyed 5-9 times each: the minimum number of surveys
for each of the 427 sites was usualy 4 or 5. Ten of 11 areas were surveyed during the 3rd week of September: one area was
surveyed from 31 August to 6 September. Some of the survey effort was therefore after the molt pesk, and if it is assumed
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. All known harbor seal haul out sites in each area were surveyed, and reconnai ssance
surveys were flown prior to photographic surveys to establish the location of additional sites. Aeria 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, Caambokidis et a. 1987). Glacial
haul-outs were flown as close to noon as possible because haul out behavior is thought to be mostly diurnal rather than
affected by tide (Hoover 1988).

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 assumes that during the survey period no migration occurs 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
areas large geographic size, though a small number of seals may have been counted twice. A correction factor to account
for animals in the water is currently unavailable for this stock, but it is under investigation. Thus, the correction factor
developed for harbor seals in the state of Washington (1.61, CV=0.062) was utilized, resulting in a population estimate of
34,652 (21,523 x 1.61; CV=0.0673) for the Southeast Alaska stock of harbor seals. This correction factor is based on the
proportion of seals hauled during the pupping season, which in Alaska is higher than the proportion hauled during the molt.
Consequently, the correction factor is considered conservative.

Minimum Population Estimate
The minimum population estimate (N,,n) for this stock is calculated from equation 1 from the PBR Guidelines
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(NMFS in prep.): Nyw= N/exp(0.842* [In(1+[CV(N)]?)]™). Using the population estimate (N) of 34,652 and its associated
CV of 0.0673, Ny for this stock of harbor sedls is 32,745.

Current Population Trend

Population trend data are available from 2 sites for the Southeast Alaska stock: Sitka and Ketchikan. When counts
from 1993 were compared with those made in the 1980s, mean counts of harbor seals were lower, but were not significantly
different at Sitka trend sites whereas counts decreased significantly at the Ketchikan sites (Loughlin 1994). Prior to the 1993
surveys, Pitcher (1990) reported that harbor seal numbersin Southeast Alaska appeared relatively stable.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Reliable rates of maximum net productivity have not been estimated for the Southeast Alaska stock of harbor seal.
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 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, itis
recommended that the pinniped maximum theoretical net productivity rate (Ryax) of 12% be employed for this stock (NMFS

in prep.).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological remova (PBR)
is defined as the product of the minimum population estimate, one-half the maximum theoretical net productivity rate, and
a recovery factor: PBR = Ny X 0.5Ryax X Fg. The recovery factor (Fg) for this stock is 1.0 (NMFS in prep.), as population
levels have remained stable with a known human take (Pitcher 1990, J. Lewis unpubl. data, Alaska Dep. Fish and Game,
333 Raspberry Rd., Anchorage, AK 995 18). Thus, for this stock of harbor seals, PBR = (32,746 x 0.06 x 1.0), or 1,965
animals.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information

NMFS observers have not been assigned to fisheries in Southeast Alaska: thus, no mortalities of harbor seals
incidenta to commercia fisheries has been observed. The only source of information on the number of harbor seals killed
or injured incidental to commercial fishery operationsis the logbook reports maintained by boat operators as required by
the Marine Mammal Protection Act (MMPA) interim exemption program. During the 3-year period between 1990-92,
logbook reports, where observer data were not available, included an annual mean of 8 injured and 6 mortalities from
interactions with fishing operations, with an additional 32 injured and 28 mortalities due to legal deterrence. However,
because logbook records are most likely negatively biased (Credle et al. 1994), these are considered to be minimum
estimates. These data are from the Southeast Alaska salmon drift gillnet and Y akutat salmon set gillnet fisheries. Injuries
and mortalities due to gear interaction were 2-3 times greater in the set gillnet fishery. The magjority (82%) of the injuries
and mortalities from legal deterrence occurred in 1990.

The estimated annual mortality rate incidental to commercial fisheries recently monitored is 6, based entirely on
logbook data because no observer data were available. At present, annual mortality levels less than 196 animals per year
(i.e., 10% of PBR) can be considered insignificant. However, a reliable estimate of the mortality rate incidental to
commercia fisheries is currently unavailable because of the absence of observer placements in the gillnet fisheries mentioned
above. Therefore, it is unknown whether the kill rate is insignificant.

Subsistence/Native Harvest Information

The 1992 and 1993 subsistence harvest of harbor seds in Alaska was estimated by the Alaska Department of Fish
and Game, under contract with the NMFS (Wolfe and Mishler 1993, Wolfe and Mishler 1994). In both years, data were
collected through systematic interviews with hunters and users of marine mammals in approximately 2,100 householdsin
about 60 coastal communities within the geographic range of the harbor seal in Alaska: interviews were conducted in 18
communities in Southeast Alaska. The subsistence take for the entire state of Alaskawas similar for 1992 and 1993: total
take, 2,867 (95% Cl 2,317-3,677) and 2,729 (95% Cl 2,513-3,464); struck and lost, 342 (11.9%) and 369 (13.5%). In both
years, the majority of the seals were taken in Southeast Alaska: 1,671(58.3%) and 1,615 (59.2%), with a mean annua take
of 1,643. In 1992, the number of seals harvested (i.e., landed) from this stock was 1,481, while 190 were struck and lost.
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In 1993, the number of seals harvested was 1,425, while 190 were struck and lost.  The age-specific kill of the harvest for
this stock during 1992 and 1993 was approximately 81.3% adults, 7.8% juveniles, 0.7% pups, and 10.2% of unknown age:
sex-specific kill was approximately 46.9% males, 21.0% females, and 32.1% of unknown sex.

Other Mortality
lllegal intentional killing of harbor seals by commercia fishers, sport fishers, and others may occur, but the
magnitude of this mortality is unknown.

STATUS OF STOCK

A reliable estimate of the annual rate of mortality incidental to commercia fisheriesis unavailable. Therefore, it
is unknown if the estimated annua level of total human-caused mortality and serious injury exceeds the PBR (1,965) for this
stock. Until additional information on mortality incidental to commercia fisheries becomes available, the Southeast Alaska
stock of harbor sealsis not classified as strategic based on stable population levels recently observed. This classification
is consistent with the recommendations of the Alaska Scientific Review Group (DeMaster 1995: pp. 14).
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HARBOR SEAL (Phoca vitulina richardsi): Gulf of Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Harbor seals inhabit coastal and estuarine waters off Bgja California, north along the western coasts of the U.S.,
British Columbia, and Southeast Alaska, and west through the Gulf of Alaskaand 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 sedls generaly are non-migratory, with loca movements
associated with such factors as tides, weather, season, food availability, and reproduction (Scheffer and Slipp 1944; Fisher
1952; Bigg 1969,1981), athough some long-distance movement (174 km) of tagged animals in Alaska has been recorded
(Pitcher and McAllister 1981). Strong fiddlity of individuals for haul out sites also has been recorded (Pitcher and Catkins
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 very limited, year-round site fidelity observed, seasonal movements greater than 300 km rare
(Harvey 1987) except in western Alaska (Hoover-Miller 1994); (2) Population response data: substantial differencesin
population dynamics between Southeast Alaska Gulf of Alaska, and Bering Sea (Hoover-Miller 1994); (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. Based on this information, harbor seal stock structure is
equivocal. Preliminary mtDNA results show no evidence of geographical separation of populations; however, until
additional samples are analyzed (projected for June 1995) preliminary conclusions regarding Alaskan harbor seal stock
structure based on genetic analyses are premature (Westlake et a. unpubl. report). Specifically, the small number of samples
analyzed to date (31) does not provide sufficient statistical power to accept the conclusion of a single stock. Therefore, based
primarily on the significant population decline of seals in the Gulf of Alaska versus the stable population in Southeast Alaska
and the apparent stability of the population in the Bering Sea, three separate stocks are recognized in Alaskan waters:
Southeast Alaska, Gulf of Alaska, and Bering Sea. The Alaska Scientific Review Group concluded that the scientific data
available to determine stock structure were equivocal, and thus stock structure of harbor seals could not be defined.

POPULATION SIZE

Extensive photographic aerial surveys of harbor seals in the Gulf of Alaska were conducted during the autumn molt
in 1991 (23 August - 29 August): Prince William Sound and the Copper River Delta; and 1992 (25 August - 9 September):
south side of the Alaska Peninsula, Cook Inlet, Kenai Peninsula, the Kodiak Archipelago, and Prince William Sound. All
known harbor seal haul out 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). Glacia haul-outs were flown as close to noon as possible because
haul out behavior is thought to be mostly diurnal rather than affected by tide (Hoover 1988). At least four repetitive
photographic counts were obtained for each major rookery and haul out site within each study area. Coefficients of variation
(CV) were determined for multiple surveys and found to be <0.19 in all cases. This method of estimating abundance and
its CV assumes that during the survey period no migration occurs 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 ared's large
geographic size, though a small number of seals may have been counted twice.

The total count for the 1991 and 1992 surveys was 12,232 (CV=0.030) harbor seals, with the following mean
counts for the mgjor survey areas: Copper River Delta 3,491; Prince William Sound 2,394: Kenal Peninsula 695; Cook Inlet
1,105; Kodiak Archipelago 2,422: south side of the Alaska Peninsula 2,125 (Loughlin 1992, 1993). A correction factor for
this stock is currently unavailable: yet, a correction factor study was performed during autumn 1994 in Southeast Alaska and
analyses are nearly complete. Instead, the correction factor developed for harbor seals in the state of Washington (1.61,
CV=0.062; Huber et al. 1993) was utilized. This correction factor is based on the proportion of seals hauled during the
pupping season, which in Alaskais higher than the proportion hauled during the molt; consequently, the correction factor
is considered conservative. Thus, the estimated abundance for the Gulf of Alaska stock of harbor sealsis 19,694 (12,232
x 1.61; CV=0.0689).
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Minimum Population Estimate
Not determined, see “ Status of Stock” section below.

Current Population Trend

In Prince William Sound, harbor seal numbers have declined by as much as 57% from 1984 to 1992 (Pitcher 1989,
Frost and Lowry 1993); the decline appears to have begun before the 1989 Exxon Valdez oil spill, yet may have accelerated
thereafter. A steady decrease in numbers of harbor seals has been reported throughout the Kodiak Archipelago since 1976.
On southwestern Tugidak Iland, 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); the 1994 count (678) represents a 33% decline since 1988. Overall
counts for Kodiak Island, based on an aerial photographic route established in 1992, increased dlightly (11%) from 1993
(1,424) to 1994 (1,604) (J. Lewis unpubl. data, Alaska Dep. Fish and Game, 333 Raspberry Rd., Anchorage, AK 99518);
however, the overall population remains low compared to 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 and Bering Sea stock
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 al. 1990). However, until
additional data become available from which more reliable estimates of population growth can be determined, it is
recommended that the pinniped maximum theoretical net productivity rate (Ryax) Of 12% be employed for this stock (NMFS

in prep.).

POTENTIAL BIOLOGICAL REMOVAL
Not determined, see “ Status of Stock” section bel ow.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information

NMFS observers monitored incidental take on 3 different fisheries within the range of the Gulf of Alaska stock of
harbor seals during 1990-93: Gulf of Alaska groundfish trawl, longline, and pot fisheries. The only fishery for which
observed incidental mortality occurred was the Gulf of Alaska groundfish trawl, with amean annual (total) mortality of 1
(CVv=0.54). Fishing effort (based on total metric tons of fish caught) was 212,000 tons, observer coverage (defined as the
percentage of effort observed) was 42%, and the incidental catch rate (defined as the number of observed dead in the catch
divided by the observed effort (tons) multiplied by 10™) was 0.0563 (CV=0.54).

In the Prince William Sound driftnet fishery, observers recorded 2 incidental mortalities of harbor sealsin 1990
(Wynneet al. 1991), and 1 in 1991 (Wynne et al. 1992). The extrapolated kill estimates were 36 (95% CI 2-74) in 1990
and 12 (95% ClI 1-44) in 1991, resulting in an extrapolated mean kill of 24 animals per year for this fishery. Combining the
estimate from the Gulf of Alaska groundfish trawl fishery presented above (1) with the estimate from the Prince William
Sound driftnet fishery (24) results in an estimated annual observed incidental kill rate of 25 harbor seals per year. In 1990,
observers boarded 300 (57.3%) of the 524 vessels that fished in the Prince William Sound driftnet fishery, monitoring a total
of 3,090 sets, or 3.9% of the estimated number of sets made by the fleet after 1 July when observers were fully deployed.
The South Unimak driftnet fishery was monitored in 1990 (but not 1991), and observers boarded 59 (38.3%) of 154 vessels,
monitoring a total of 373 or 4.1% of the sets. In 1991, 116,674 or 5.04% of the sets were observed in Prince William Sound
districts. The estimated mortality rate of harbor seals based on me 1990 and 1991 observed mortdities is 0.0002 kills per
Set.

An additional source of information on the number of harbor seals killed or injured incidental to commercial fishery
operations is the logbook reports maintained by boat operators as required by the Marine Mammal Protection Act (MMPA)
interim exemption program. During the 3-year period between 1990-92, logbook reports, where observer data were not
available, from the Gulf of Alaska indicated an annual mean of 10 injuries and 10 mortalities from interactions with fishing
operations, with an additional 7 injuries and 7 mortalities dueto legal deterrence. However, because logbook records are
most likely negatively biased (Credle et a. 1994), these are considered to be minimum estimates. These estimates are based
on al available logbook reports for Gulf of Alaska fisheries, except the groundfish fisheries, for which observer data were

17



presented above. The fishery for which the mgjority of the incidental take occurred was the Copper River and Bering River
salmon drift gillnet fishery.

The estimated annual mortality rate incidental to commercial fisheries is 35, based on observer data (25) and
logbook reports (10) where observer data were not available. However, areliable estimate of the mortality rate incidental
to commercid fisheriesis currently unavailable because of the absence of observer placementsin the fisheries mentioned
above. Further, at present, a protocol for estimating a PBR for this stock has not been developed. Therefore, it is unknown
whether the kill rate due to commercia fishing isinsignificant.

Subsistence/Native Harvest Information

The 1992 and 1993 subsistence harvest of harbor seds in Alaska was estimated by the Alaska Department of Fish
and Game, under contract with the NMFS (Wolfe and Mishler 1993, Wolfe and Mishler 1994). In both years, data were
collected through systematic interviews with hunters and users of marine mammals in approximately 2,100 householdsin
about 60 coastal communities within the geographic range of the harbor seal in Alaska; interviews were conducted in 27
communities in the Gulf of Alaska. The subsistence take for the entire state of Alaska was similar for 1992 and 1993: total
take, 2,867 (95% Cl 2,317-3,677) and 2,729 (95% CI 2,513-3,464); struck and lost, 342 (11.9%) and 369 (13.5%). For
1992 and 1993, the number of seals taken in the Gulf of Alaskawas 852 (29.7%) and 814 (29.8%), respectively, with a
mean annual take of 833. The number of seals harvested for this stock was 790 and 728, whereas the number struck and
lost was 62 (7.8%) and 86 (11.8%) for 1992 and 1993, respectively. The age-specific kill of the harvest for this stock during
1992 and 1993 was approximately 62.6% adults, 20.6% juveniles, 1.9% pups, and 14.9% of unknown age: sex-specific kill
was approximately 40.6% males, 15.6% females, and 43.8% of unknown sex.

Other Mortality
Illega intentiona killing of harbor seals by commercial fishers, sport fishers, and others may occur, but the
magnitude of this mortality is unknown.

STATUS OF STOCK

Estimates of Potential Biological Removal and status under the Marine Mammal Protection Act (MMPA) have not
been determined because this marine mammal stock is (1) not listed under the Endangered Species Act or MMPA, (2)
subject to Alaska Native subsistence harvests, and (3) fisheries-related mortality and serious injury incidental to commercial
fishing is absent or is a relatively minor contribution to total human-related mortality and injury. Sustainable harvest levels
and status determination for this stock will be determined from the analysis of information gathered through the co-
management process, and will reflect me degree of uncertainty associated with the information obtained for this stock.
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HARBOR SEAL (Phoca vitulina richardsi): Bering Sea Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Harbor seals inhabit coastal and estuarine waters off Bgja California, norm along the western coasts of me U.S.,
British Columbia, and Southeast Alaska, and west through me Gulf of Alaska and Aleutian Islands, and in me Bering Sea
norm to Cape Newenham and the Pribilof Islands. They haul out on rocks, reefs, beaches, and drifting glacid ice, and feed
in marine, estuarine, and occasionaly fresh waters. Harbor seals generally are non-migratory, with local movements
associated with such factors as tides, weather, season, food availability, and reproduction (Scheffer and Slipp 1944; Fisher
1952; Bigg 1969,1981), athough some long-distance movement (174 km) of tagged animals in Alaska has been recorded
(Pitcher and McAllister 1981). Strong fiddlity of individuals for haul out sites also has been recorded (Pitcher and Calkins
1979, Pitcher and McAllister 1981).

The following information was considered in classifying stock structure based on the Dizon et a. (1992)
phylogeographic approach: (1) Distributional data: geographic distribution continuous, natal dispersal characteristics
unknown breeding dispersal very limited, year-round site fidelity observed, seasonal movements greater than 300 km rare
(Harvey 1987) except in western Alaska (Hoover-Miller 1994); (2) Population response data: substantial differencesin
population dynamics between Southeast Alaska, Gulf of Alaska, and Bering Sea (Hoover-Miller 1994); (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. Based on this information, harbor seal stock structure is
equivoca. Preliminary mtDNA results show no evidence of geographical separation of populations:. however, until
additional samples are analyzed (projected for June 1995) preliminary conclusions regarding Alaskan harbor seal stock
structure based on genetic analyses are premature (Westlake et al. unpubl. report). Specifically, the small number of samples
analyzed to date (31) does not provide sufficient statistical power to accept the conclusion of a single stock. Therefore, based
primarily on the significant population decline of seds in the Gulf of Alaska versus the stable population in Southeast Alaska
and the apparent stability of the population in the Bering Sea, three separate stocks are recognized in Alaskan waters:
Southeast Alaska, Gulf of Alaska, and Bering Sea. The Alaska Scientific Review Group concluded that the scientific data
available to determine stock structure were equivocal, and thus stock structure of harbor seals could not be defined.

POPULATION SIZE

Extensive photographic aerial surveys of harbor seals in the Bering Sea were conducted during the autumn molt
in 1991(26 August - 5 September): Eastern Bristol Bay and the north side of the Alaska Peninsula: and 1994 (29 August -
8 September): Aleutian Islands. All known harbor seal haul out 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). At least four repetitive
photographic counts were obtained for each major rookery and haul out site within each study area. Coefficients of variation
were determined for multiple surveys and found to be 4.19 in all cases. This method of estimating abundance and its CV
assumes that during the survey period no migration occurs 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.

The total mean count for the 1991 survey was 9,324 harbor seals, with mean counts of 797 for Bristol Bay and
8,527 for the north side of the Alaska Peninsula (Loughlin 1992), whereas the sum of mean counts from the 1994 Aleutian
Idands surveywas 2,056 (NMFS unpubl. data, Nationd Marine Mammal Laboratory, 7600 Sand Point Way, NE, Sedttle,
WA 98115). A reliable estimate of the number of seals on Otter Island (Pribilof Islands) is currently not available; a
minimum count in July 1978 was 707 (Kelly unpubl. report). Thus, the population estimate for the Bering Sea stock of
harbor sealsis 11,380 (9,324 + 2,056; CV=0.057). A correction factor for this stock is currently unavailable: athough a
correction factor study was performed during autumn 1994 in Southeast Alaska, and analyses are nearly complete. Instead,
the correction factor developed for harbor seals in the state of Washington (1.61, CV=0.062; Huber et al. 1993) was utilized.
This correction factor is based on the proportion of seals hauled during the pupping season, which in Alaska is higher than
the proportion hauled during the molt; consequently, the correction factor is considered conservative. Thus, the estimated
abundance for the Bering Sea stock of harbor sealsis 18,322 (11,380 x 1.61; CV=0.0722).
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Minimum Population Estimate

The minimum population estimate (N,) for this stock is calculated from equation 1 from the PBR Guidelines
(NMFS in prep.): Ny = N/exp(0.842*[In(1+[CV (N)]3)] ). Using the population estimate (N) of 18,322 and a CV of
0.0722, N,y for this stock of harbor seals is 17,243.

Current Population Trend

The population on the north side of the Alaska Peninsula appears to have remained relatively stable from 1975 to
1991, fluctuating around 9,000 animals. However, an increase of about 5,600 seals was observed from 1975 to 1976, an
increase which Loughlin (1992) considered unlikely to be due from an addition of new pups. During 1975 to 1991 the
combined counts a Bristol Bay sites declined: however, Loughlin (1992) stated that if the high count in 1976 was excluded
as anomalous, the decline becomes equivocal.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Reliable rates of maximum net productivity have not been estimated for the Gulf of Alaska and Bering Sea stock
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 al. 1990). However, until
additional data become available from which more reliable estimates of population growth can be determined, it is
recommended that the pinniped maximum theoretical net productivity rate (R,) of 12% be employed for this stock (NMFS

in prep.).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mamma Protection Act (MMPA), me potential biological remova (PBR)
is defined as the product of the minimum population estimate, one-half the maximum theoretical net productivity rate, and
arecovery factor: PBR = Ny,y X 0.5Ryax X Fg. The recovery factor (Fg) for this stock is 1.0, the value for pinniped stocks
with stable population status (NMFS in prep,). Thus, for this stock of harbor seals, PBR = (17,243 x 0.06 x 1.0), or 1,035
animals.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information

NMFS observers monitored incidental take on 3 different fisheries within the range of the Bering Sea stock of
harbor seals during 1990-93: Bering Sea (and Aleutian 1slands) groundfish trawl, longline, and pot fisheries. The mean
annual (total) mortality was 1 (CV=0.35) for the Bering Sea groundfish trawl fishery, and 1 (CV=0.75) for the Bering Sea
groundfish longline fishery. No harbor seal mortality was observed by NMFS observersin the pot fishery. Fishing effort
(based on total metric tons of fish caught), observer coverage (defined as the percentage of effort observed), and incidental
catch rate (defined as the number of observed dead in the catch divided by the observed effort (tons) multiplied by 10") was
also estimated for the 2 fisheries where incidental mortality occurred: Bering Sea groundfish trawl, effort=1.84 million tons,
observer coverage=64%, and catch rate=0.0064 (CV=0.34); and Bering Sea groundfish longline: effort=95,000 tons,
observer coverag=44%, and catch rate=0.0598 (CV=0.75).

An additional source of information on the number of harbor seals killed or injured incidental to commercia fishery
operations is the logbook reports maintained by boat operators as required by the Marine Mammal Protection Act (MMPA)
interim exemption program. During the 3-year period between 1990-92, logbook reports, where observer data were not
available, from the Bering Sea indicated an annual mean of 12 injuries and 10 mortdlities from interactions with fishing
operations, with an additional 12 injuries and 24 mortalities due to legal deterrence. However, because logbook records are
most likely negatively biased (Credle et al. 1994), these are considered to be minimum estimates. These estimates are based
on dl available logbook reports for the Bering Sea fisheries, except those fisheries for which observer data were presented
above. The fisheries for which the majority of theincidental take occurred in the Bering Sea was the Bristol Bay salmon
set and drift gillnet fisheries.

The estimated annua mortality rate incidental to commercial fisheries (12; based on observer data (2) and logbook
reports (10) where observer data were not available) is less than 10% of the PBR (110). However, areliable estimate of
the mortalityrate incidental to commercia fisheries is currently unavailable because of the absence of observer placements
in the gillnet fisheries mentioned above. Therefore, it is unknown whether the kill rate isinsignificant.
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Subsistence/Native Harvest Information

The 1992 and 1993 subsistence harvest of harbor seals in Alaska was estimated by the Alaska Department of Fish
and Game, under contract with me NMFS (Wolfe and Mishler 1993, Wolfe and Mishler 1994). In both years, data were
collected through systematic interviews with hunters and users of marine mammals in approximately 2,100 households in
about 60 coastal communities within me geographic range of me harbor seal in Alaska; interviews were conducted in 15
communities in the Bering Sea and Aleutian Iands. The subsistence take for the entire state of Alaska was similar for 1992
and 1993: total take, 2,867 (95% Cl 2,317-3,677) and 2,729 (95% Cl 2,513-3,464); struck and lost, 342 (11.9%) and 369
(13.5%). For 1992 and 1993, the number of seals taken from the Bering Sea stock was 344 (12.1%) and 300 (11.0%),
respectively, with a mean annua take of 322. The number of seals harvested was 253 and 207, whereas the number struck
and lost was 91 (36.0%) and 93 (44.9%) for 1992 and 1993, respectively. The age-specific kill of the harvest for this stock
during 1992 and 1993 was approximately 60.3% adults, 25.4% juveniles, 4.7% pups, and 9.6% of unknown age; sex-
specific kill was approximately 29.8% males, 16.5% females, and 53.7% of unknown sex.

Other Mortality
[llegdl intentional killing of harbor seals by commercia fishers, sport fishers, and others may occur, but the
magnitude of this mortality is unknown.

STATUS OF STOCK
The estimated annual rate of human-caused mortaity and serious injury (12 + 322=334) does not exceed the PBR
(1,035), thus the Bering Sea stock of harbor sealsis not classified as a strategic stock.
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SPOTTED SEAL (Phoca largha): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Spotted seals are distributed along me continental shelf of me Beaufort, Chukchi, Bering, and Okhotsk Seas south
to the northern Yellow Sea and western Sea of Japan (Shaughnessy and Fay 1977). Little is known of their winter
distribution and migration routes. During spring they inhabit mainly the southern margin of the ice, with movement to
coastal habitats after me retreat of the seaice (Fay 1974, Shaughnessy and Fay 1977). In summer, spotted seals may be
found as far north as 69-72°N in the Chukchi and Beaufort Seas (Shaughnessy and Fay 1977, Porsild 1945). To the south,
along the west coast of Alaska, spotted seals are known to occur around the Pribilof Islands, Bristol Bay, and the eastern
Aleutian Idlands. Of 8 known breeding areas, 3 occur in the Bering Sea, the remaining 5 are in the Okhotsk Seaand Sea
of Japan. Thereislittle morphological difference between seals from these areas. Spotted sedls are closely related to and
often mistaken for North Pacific harbor seals (Phoca vituling). The two species are often seen together and are partialy
sympatric, as their ranges overlap in the southern part of the Bering Sea (Quakenbush 1988). Y et, spotted seals breed earlier
and are less socia 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, there is currently no strong evidence to suggest splitting the distribution of spotted seals
into more than one stock, therefore only the Alaska stock is recognized in U.S. waters.

POPULATION SIZE

A reliable estimate of spotted seal population abundance is currently not available. However, early estimates of
the world population were in the range of 335,000-450,000 animals (Bums 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 (Bums 1973). Fedoseev (1971) estimated 168,000 seals in the Okhotsk Sea. Aerid surveys were flown
in 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 Alaskan coast during
summer (Rugh et a. 1993). In 1993, the survey effort concentrated on known haul sites in autumn (Rugh et . 1994). The
sum of maximum counts of hauled out animals were 4,145 and 2,951 in 1992 and 1993, respectively.

Studies to determine a correction factor for the number of spotted seals at sea missed during surveys have 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 a sea. Preliminary
results indicate that the proportion hauled out averages about 6.8% (CV=0.85) (Lowry et a. 1994). Using this correction
factor with the maximum count of 4,145 from 1992 resultsin an estimate of 59,214. However, the count is from a survey
that covered only the eastern portion of the spotted seal’s geographic range and may have included harbor seals, and therefore
must be considered equivoca. 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 (Ny,y) 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 spotted sedls are unavailable.
However, Frost et al. (1993) report that counts of spotted seals have been relatively stable at Kasegaluk Lagoon since the
late 1970s.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rateis currently unavailable for the Alaska stock of spotted
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 (NMFSin prep.).
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POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological remova (PBR)
is defined as the product of the minimum population estimate, one-half the maximum theoretica net productivity rate, and
a recovery factor:
PBR = Nyn X 0.5Ryax X Fr. The recovery factor (Fg) for this stock is 0.5, the value for pinniped stocks with unknown
population status (NMFS in prep.). However, because a reliable estimate of Ny, is currently not available, the PBR for this
stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information

NMFS observers monitored incidental take on 3 different fisheries that could have interacted with spotted seals
during 1990-93: Bering Sea (and Aleutian Idands) groundfish trawl, longline, and pot fisheries. Observers did not report
anymortality or serious injury of spotted seals incidental to these groundfish fisheries. An additional source of information
on the number of spotted seals killed or injured incidental to commercial fishery operations is the logbook reports maintained
by boat operators required by the Marine Mammal Protection Act (MMPA) interim exemption program. During the 3-year
period between 1990-92, logbook reports, where observer data were not available, indicated an annual mean of 1 injury and
1 mortality from gear interactions, and 1 injury and 0.7 mortalities from legal deterrence. However, because logbook records
are most likely negatively biased (Credle et a. 1994), these are considered to be minimum estimates. The fisheries involved
were the Alaska Peninsula salmon drift gillnet and the Bristol Bay salmon set and drift gillnet fisheries.

The estimated mortality rate incidental to commercia fisheries recently monitored is 1 animal per year, based on
logbook data. Yet, 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 datais
questionable. Because the PBR for this stock is unknown, it is currently not possible to determine what annual mortality
level is insignificant. However, if there were 50,000 spotted 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 spotted sealsin U.S. waters.

Subsistence/Native Harvest Information

Spotted seals are an important species for Alaskan subsistence hunters with estimated annual harvests of 850-3,600
seals taken during 1966-76 (Quakenbush 1988), primarily in the Bering Strait and Y ukon-Kuskokwim regions (Lowry
1984). From September 1985 to June 1986 the combined harvest from 5 villages was 986. Wolfe and Mischler (1993)
estimated the 1992 subsistence harvest of spotted seals at 437, al of which were killed in the northern part of Bristol Bay:
an estimate of variance for the harvest was not available. Reliable information on subsistence harvests from the remainder
of Alaska during 1992 is not available, thus 437 should be considered an underestimate of unknown magnitude.

STATUS OF STOCK

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 spotted seals and any U.S. fishery, the Alaska stock of spotted sedls 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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BEARDED SEAL (Erignathus barbatus): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bearded sedls are circumpolar in their distribution, extending from the Arctic Ocean (85°N) south to Hokkaido
(45°N) in the Pecific. They generdly 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 Alaskan waters, bearded seals are distributed over the continental shelves of the Bering, Chukchi,
and Beaufort Seas (Ognev 1935, Johnson et a. 1966, Burns 1981). They are evidently most concentrated from January to
April over the northern part of the Bering Sea shelf (Burns 1981, Braham et a. 1984). Many of the sedls that winter in the
Bering Sea migrate north through the Bering Strait from late April through June, and spend the summer along the ice edge
in the Chukchi Sea (Burns 1967 and 1981). The overal 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). An unknown 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 at 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, there is currently no strong evidence to suggest splitting the distribution of bearded
sealsinto more than one stock: therefore, only the Alaska stock isrecognized in U.S. waters.

POPULATION SIZE

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

Minimum Population Estimate
A reliable minimum population estimate (Nyn) 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 bearded sedls are unavailable,
though there is no evidence that population levels are declining.

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 (NMFS in prep.).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biologica remova (PBR)
is defined as the product of the minimum population estimate, one-half the maximum theoretical net productivity rate, and
arecovery factor: PBR = Ny X 0.5Ryax X F,. The recovery factor (Fg) for this stock is 0.5, the value for pinniped stocks
with unknown population status (NMFS in prep.). However, because a reliable estimate of minimum abundance Ny, is
currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS IN JURY

Fisheries Information

NMFS observers monitored incidental take on 3 different fisheries that could have interacted with bearded seals
during 1990-93: 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 fishery, with reports of 3 mortalitiesin 1991, although one of
these observed killswas later identified as a juvenile elephant seal (K. Wynne, pers. comm., Univ. AK, 900 Trident Way,
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Kodiak, AK 99615). These mortalities resulted in amean annual (total) mortality of 1.2 (CV=0.35). Fishing effort (based
on total metric tons of fish caught) was 1.84 million tons, observer coverage (defined as the percentage of effort observed)
was 64%, and incidental catch rate (defined as the number of observed dead in the catch divided by the observed effort [tons]
multiplied by 10 was 0.0064 (CV=0.34).

An additional source of information on the number of bearded seats killed or injured incidental to commercial
fishery operations is the logbook reports maintained by boat operators required by the Marine Mammal Protection Act
(MMPA) interim exemption program. During the 3-year period between 1990-92, logbook reports, where observer data
were not available, indicated an annual mean of 10 injuries and 5 mortalities from gear interactions, and 13 injuriesand 6
mortalities from legal deterrence. However, because logbook records are most likely negatively biased (Credle et a. 1994),
these are considered to be minimum estimates. The only fishery involved was the Bristol Bay salmon drift gillnet. Anecdotal
reports indicate small numbers are taken in bottom trawl fisheries.

The estimated mortality rate incidental to commercial fisheries recently monitored is 6.2 animals per year, based
on observer data (1.2) and logbook data (5) where observer data were not available. Because the PBR for this stock is
unknown it is currently not possible to determine what annual mortality level isinsignificant. 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 annua 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
bearded sealsin U.S. waters.

Subsistence/Native Harvest Information

Bearded seals are an important species for Alaskan subsistence hunters, with estimated annua harvests of 1,784
(SD=941) from 1966 to 1977 (Burns 1981). Between August 1985 and June 1986,791 bearded seals were harvested in
5 villages based on reports from the Eskimo Walrus Commission (Kelly 1988). A current reliable estimate of the annual
number of bearded seals taken by Alaskan Natives for subsistence is currently unavailable.

STATUS OF STOCK

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 sedls and any U.S. fishery, the Alaska stock of bearded 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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RINGED SEAL (Phoca hispida): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Ringed sedls have a circumpolar distribution from approximately 35°N to the North Pole, occurring in al seas of
the Arctic Ocean (King 1983). In the eastern North Pecific, they are found in the southern Bering Sea and range as far south
as the Seas of Okhotsk and Japan. Throughout their range, ringed seats 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 theicein
late winter-early spring. Ringed seals are found throughout the Beaufort, Chukchi, and Bering Seas, as far south as Bristol
Bay in years of extensiveice coverage. During late April through June, ringed seals are distributed throughout their range
from the southern ice edge northward (Bums and Harbo 1972, Burns et al. 1981, Braham et al. 1984). The overall 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 Seas in winter 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 a. (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, there is currently no strong evidence to suggest splitting the distribution of ringed sedls
into more than one stock, therefore only the Alaska stock isrecognized in U.S. waters.

POPULATION SIZE

A reliable abundance estimate for the Alaska stock of ringed sedls is currently not available. Crude estimates of
the world population have ranged from 2.3 to 7 million, with 1 to 1.5 million in Alaskan waters (Kelly 1988). The most
recent abundance estimates of ringed seals are based on aeria surveys conducted in 1985,1986, and 1987 by Frost et al.
(1988). Survey effort was directed towards shorefast ice, though some areas of adjacent pack ice were aso surveyed, in the
Chukchi and Beaufort Seas from southern Kotzebue Sound north and east to the U.S.-Canada border. The abundance
estimate from 1987 was 44,360 + 9,130 (95% CI); however, it represents only a portion of the geographic range of the stock,
as many seals occur in the pack ice and along the Russian coast.

Minimum Population Estimate
A reliable minimum population estimate Ny, 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..

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 data become available, it is recommended that the pinniped maximum theoretical net
productivity rate (Ryax) of 12% be employed for this stock (NMFS in prep.).

POTENTIAL BIOLOGICAL REMOVAL

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

30



ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information

NMFS observers monitored incidental take on 3 different fisheries that could have interacted with ringed seals
during 1990-93: 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 fishery, with 2 mortalitiesin 1992. These mortdities resulted
in an estimated annual mortality of 0.8. Fishing effort (based on total metric tons of fish caught) was 1.84 million tons,
observer coverage (defined as the percentage of effort observed) was 64%, and incidental catch rate (defined as the number
of observed dead in the catch divided by the observed effort (tons) multiplied by 10") was 0.0043 (CV=0.42). An additional
source of information on the number of ringed seals killed or injured incidental to commercial fishery operations is the
logbook reports maintained by boat operators required by the Marine Mamma Protection Act (MMPA) interim exemption
program. During the 3-year period between 1990-92, logbook reports, where observer data were not available, indicated
no injuries or mortalities from either gear interactions or legal deterrence.

The estimated average mortality rate incidental to commercial fisheries recently monitored is 0.8 animals per year,
based on observer data (0.8) and logbook data (0) where observer data were not available. Because the PBR for this stock
is unknown, it is currently not possible to determine what annual mortdlity level is insignificant. 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 levelslessthan 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 seals in U.S. waters.

Subsistence/Native Harvest Information

Ringed seals are an important species for Alaskan subsistence hunters. The annua subsistence harvest in Alaska
dropped from 7,000-15,000 in 1962-72 to an estimated 2,000-3,000 in 1979 (Frost unpubl. report). Based on data from
St. Lawrence Idand, the current total annual take in Alaska likely exceeds 3,000 seals (Kelly 1988), but reliable estimates
are currently not available.

STATUS OF STOCK

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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RIBBON SEAL (Phoca fasciata): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Ribbon sedls inhabit the North Pacific Ocean and adjacent fringes of the Arctic Ocean. In Alaskan waters, ribbon
sedls 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. From late March to early May, ribbon sedls
inhabit the Bering Sea ice front (Burns 1970,1981; Braham et a. 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, Burns et al. 1981). As the ice recedes in May
to mid-July the seds move farther to the north in the Bering Sea, where they haul out on the receding ice edge and remnant
ice (Bums 1970, 1981; Burns et a. 1981). There has been little agreement on the range of ribbon seals during the rest of
the par. Recent sightings and a review of the literature suggest that many ribbon seals migrate into the Chukchi Sea for the
summer (Kelly 1988).

The following information was considered in classifying stock structure based on the Dizon et a. (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, there is currently no strong evidence to suggest splitting the distribution of ribbon seals
into more than one stock, therefore only the Alaska stock isrecognized in U.S. waters.

POPULATION SIZE

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

Minimum Population Estimate
A reliable minimum population estimate (Ny,,) 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 ribbon seals are unavailable,

though there is no evidence population levels are declining.

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 data become available, it is recommended that the pinniped maximum theoretica net
productivity rate (Ryax) of 12% be employed for this stock (NMFS in prep.).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biological remova (PBR)
is defined as the product of the minimum population estimate, one-haf the maximum theoretical net productivity rate, and
arecovery factor: PBR = Ny X 0.5Ryax X Fyax The recovery factor (Fg) for this stock is 0.5, the value for pinniped stocks
with unknown population status (NMFS in prep.). However, because a reliable estimate of minimum abundance Ny, is
currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information

NMFS observers monitored incidental take on 3 different fisheries that could have interacted with ribbon seals
during 1990-93: Bering Sea (and Aleutian Idands) groundfish trawl, longline, and pot fisheries. The only fishery for which
incidental kill was observed was the Bering Sea groundfish fishery, with 1 mortality in 1990. This mortality resulted in a
mean annual mortality rate of 0.4. Fishing effort (based on total metric tons of fish caught) was 1.84 million tons, observer
coverage (defined as the percentage of effort observed) was 64%, and incidental catch rate (defined as the number of
observed dead in the catch divided by the observed effort (tons) multiplied by 10”) was 0.0021 (CV=0.62). An additiona
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source of information on the number of ribbon seals killed or injured incidental to commercia fishery operations is the
logbook reports maintained by boat operators required by the Marine Mammal Protection Act (MMPA) interim exemption
program. During the 3-year period between 1990-92, logbook reports, where observer data were not available, indicated
no injuries or mortalities from either gear interactions or legal deterrence.

The estimated mortality rate incidental to commercia fisheries recently monitored is 0.4 animals per year, based
on observer data (0.4) and logbook data (0) where observer data were not available. Because the PBR for this stock is
unknown, it is currently not possible to determine what annual mortality level isinsignificant. 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 annua mortality levels less than 150 animas
(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 Information

Ribbon seals are an important species for Alaskan subsistence hunters. The annua subsistence harvest was
estimated to be less than 100 sedls annualy from 1968 to 1980 (Burns 1981). Currently, the Eskimo Walrus Commission
estimates the subsistence take is less than 100 seals annually (Kelly 1988), yet reliable estimates are not available.

STATUS OF STOCK

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 minima interactions between ribbon seals and any U.S. fishery, the Alaska stock of ribbon 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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BELUGA WHALE (Delphinapterus leucas): Beaufort Sea Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Beluga whales are distributed throughout seasonally ice-covered arctic and subarctic waters of the Northern
Hemisphere (Gurevich 1980), and are closely associated with open leads and polynya in ice-covered regions (Hazard 1988).
Depending on season and region, beluga whales may occur in both offshore and coastal waters, with concentrations in Cook
Inlet, Bristol Bay, Norton Sound Kasegaluk Lagoon, and the Mackenzie Delta (Hazard 1988). It is assumed that most
beluga whales from these summering areas overwinter in the Bering Sea, excluding those found in the northern Gulf of
Alaska (Shelden 1994). Seasonal distribution is affected by ice cover, tidal conditions, access to prey, temperature, and
human interaction (Lowry 1985). During the winter, beluga whales occur in offshore waters associated with pack ice. In
the spring, they migrate to warmer coastal estuaries, bays, and rivers for molting (Finley 1982) and calving (Sergeant and
Brodie 1969). Annual migrations may cover thousands of kilometers (Reeves 1990).

The following information was considered in classifying beluga whale stock structure based on the Dizon et al.

(1992) phylogeographic approach: (1) Distributional data: geographic distribution discontinuous in summer (Frost and
Lowry 1990), distribution unknown outside of summer: (2) Population response data: possible extirpation of local
populations; distinct population trends between regions occupied in summer; (3) Phenotypic data: unknown; and (4)
Genotypic data: preliminary mitochondrial DNA analyses indicate distinct differences among summering areas, except
between Norton Sound and Bristol Bay (G. O’ Corry-Crowe, unpubl. data, Southwest Fisheries Science Center, P.O. Box
271, La Jolla, CA 92038); however, the number of samples collected from Bristol Bay was too small (n=5) to provide
sufficient statistical power to delineate between these two areas. Based on this information, 5 putative stocks of beluga
whales are recognized within U.S. waters: 1) Cook Inlet, 2) Bristol Bay, 3) Norton Sound, 4) Eastern-Chukchi Sea, and 5)
Beaufort Sea. The Alaska Scientific Review Group concluded that the scientific data available to determine stock structure
in Bristol Bay and Norton Sound were equivocal, and thus stock structure of beluga whales could not be defined for these
areas (DeMaster 1995a: pp. 4).

POPULATION SIZE

The sources of information to estimate abundance for belugas in the waters of northern Alaska and western Canada
have included both opportunistic and systematic observations. Duval(1993) reported an estimate of 21,000 for the Beaufort
Sea stock, similar to that reported by Seaman et al. (1985). The most recent survey was conducted in 1992, when
approximately 20,805 CV=0.102) belugas were counted (Dep. Fisheries and Oceans, unpub. data, 501 University Crescent,
Winnipeg, Canada R3T 2N6). A correction factor of 2 has been recommended for the Beaufort Sea stock (Duval 1993),
resulting in a population estimate of 41,610 (20,805 x 2).

Minimum Population Estimate

For the Beaufort Sea stock of belugas, the minimum population estimate (Ny,y) is calculated from equation 1 from
the PBR Guidelines (NMFS in prep.). Thus, Ny = N/exp(0.842* [In(1+[CV/(N)]%)]"). Using the population estimate (N)
of 41,610 and an associated CV of 0.102, Ny, for this stock is 38,194. The Alaska Scientific Review Group considered
this estimate of abundance to be conservative because not al of the range of this stock was surveyed and because the applied
correction factor is likely to be negatively biased.

Current Population Trend
The Beaufort Sea stock of beluga whales is considered to be stable or increasing (DeMaster 1995h: pp. 16).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Beaufort Sea stock of
belugawhales. Hence, until additional data become available, it is recommended that the cetacean maximum theoretical
net productivity rate (Ryax) of 4% be employed for this stock (NMFS in prep.).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 m-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 = Ny X 0.5Ryax X Fr Asthis stock is stable or increasing (DeMaster 1995b: pp. 16), the recovery
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factor (Fg) for this stock is 1.0 (NMFSin prep.). Thus, for the Beaufort Sea stock of belugawhales, PBR = (38,194 x 0.02
x 1.0), or 764 animals.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information
There are no reports of mortality incidental to commercial fisheries for this stock in recent years. At present, annual
mortality levels less than 76 animals per year (i.e., 10% of PBR) are considered insignificant.

Subsistence/Native Harvest Information

The subsistence take of belugawhaes within U.S. waters of the Beaufort Seais reported by the Alaska Beluga
Whale Committee (ABWC), who repotted that the number of whales harvested for subsistence has averaged approximately
47 during the 5-year period from 1990-94 (Frost and Suydam 1995); the 1994 estimate is not currently available. Estimates
from the Canadian harvest for this stock over the same 5-year period have averaged 113 whaes. Thus, the mean estimated
subsistence kill for the Beaufort Sea stock is 160 (47 + 113). This estimate is based on household surveys and on-site
harvest monitoring, but is negatively biased because it has not been corrected for hunters that did not respond, and there is
not areliable estimate for the percent struck and lost.

STATUS OF STOCK
Theleve of human-caused mortality and seriousinjury (160) does not exceed the PBR (764), thus the Beaufort
Sea stock of belugawhalesis not classified as a strategic stock.
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BELUGA WHALE (Delphinapterus leucas): Eastern Chukchi Sea Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Beluga whales are distributed throughout seasonally ice-covered arctic and subarctic waters of the Northern
Hemisphere (Gurevich 1980), and are closely associated with open leads and polynya in ice-covered regions (Hazard 1988).
Depending on season and region, beluga whales may occur in both offshore and coastal waters, with concentrations in Cook
Inlet, Bristol Bay, Norton Sound, Kasegaluk Lagoon, and the Mackenzie Delta (Hazard 1988). It is assumed that most
beluga whales from these summering areas overwinter in the Bering Sea, excluding those found in the northern Gulf of
Alaska (Shelden 1994). Seasonal distribution is affected by ice cover, tidal conditions, access to prey, temperature, and
human interaction (Lowry 1985). During the winter, beluga whales occur in offshore waters associated with pack ice. In
the spring, they migrate to warmer coastal estuaries, bays, and rivers for molting (Finley 1982) and calving (Sergeant and
Brodie 1969). Annua migrations may cover thousands of kilometers (Reeves 1990).

The following information was considered in classifying beluga whale stock structure based on the Dizon et al.
(1992) phylogeographic approach: (1) Distributional data: geographic distribution discontinuous in summer (Frost and
Lowry 1990), distribution unknown outside of summer: (2) Population response data: possible extirpation of local
populations; distinct population trends between regions occupied in summer; (3) Phenotypic data: unknown: and (4)
Genotypic data: preliminary mitochondrial DNA analyses indicate distinct differences among summering aress, except
between Norton Sound and Bristol Bay (G. O'Corry-Crowe, unpubl. data, Southwest Fisheries Science Center, P.O. Box
271, La Jolla, CA 92038); however, the number of samples collected from Bristol Bay was too small (n=5) to provide
sufficient statistical power to delineate between these two areas. Based on this information, 5 putative stocks of beluga
whales are recognized within U.S. waters: 1) Cook Inlet, 2) Bristol Bay, 3) Norton Sound, 4) Eastern Chukchi Sea, and 5)
Beaufort Sea. The Alaska Scientific Review Group concluded that the scientific data available to determine stock structure
in Bristol Bay and Norton Sound were equivocal, and thus stock structure of beluga whales could not be defined for these
areas (DeMaster 1995a: pp. 4).

POPULATION SIZE

Frost et al. (1993) estimated the minimum size of the eastern Chukchi stock of belugas at 1,200, based on counts
of animals from aerial surveys conducted during 1989-91. Survey effort was concentrated on the 170 km long Kasegal uk
Lagoon, an area known to be regularly used by belugas during the open-water season. Other areas belugas are known to
frequent (e.g., Kotezbue Sound) were not surveyed, thus the survey effort resulted in a minimum count. If this count is
corrected for the proportion of animals that were diving and thus not visible at the surface (2.62, Frost and Lowry 1995),
and for the proportion of newborns and yearlings not observed due to small size and dark coloration (1.18; Brodie 1971),
the total corrected abundance estimate for the eastern Chukchi stock is 3,710 (1,200 x 2.62 x 1.18).

Minimum Population Estimate

The survey technique utilized for estimating the abundance of beluga whales is a direct count which incorporates
correction factors. Although CVs of the correction factors are not available, the Alaska Scientific Review Group concluded
that the population estimate of 3,710 can serve as an estimate of minimum population size because the survey did not include
areas where beluga are known to occur.

Current Population Trend
Based on similar counts of belugas in Kasegaluk Lagoon since 1978, the Eastern Chukchi Sea stock of beluga
whales should be considered stable (Frost et al. 1993).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for this stock of beluga whales.
Hence, until additional data become available, it is recommended that the cetacean maximum theoretical net productivity
rate (Ryax) of 4% be employed for this stock (NMFS in prep.).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potential biologica removal (PBR)
is defined as the product of the minimum population estimate, one-half the maximum theoretical net productivity rate, and
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a recovery factor: PBR = Ny X 0.5Ryax X Fr. This stock is relatively stable and not declining in the presence of known
take, thus the recovery factor (Fg) for this stock is 1.0, (DeMaster 1995b: pp. 17, NMFSin prep.). Thus, for the eastern
Chukchi Sea stock of beluga whale PBR = (3,7 10 x 0.02 x 1.0), or 74 animals.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information

NMFS observers monitored incidental take on 3 different fisheries that could have interacted with beluga whales
in the Chukchi Sea during 1990-93: Bering Sea (and Aleutian Islands) groundfish trawl, longline, and pot fisheries.
Observers did not report any mortality or serious injury of beluga whales incidental to these groundfish fisheries. An
additional source of information on the number of beluga whales killed or injured incidental to commercial fishery operations
is the logbook reports maintained by boat operators required by the Marine Mammal Protection Act (MMPA) interim
exemption program. During the 3-year period between 1990-92, logbook reports, where observer data were not available,
did not include any mortality or injury to beluga whales from this stock.

The estimated annual mortality rate incidental to commercial fisheries (0) is less than 10% of the PBR (7) and,
therefore, is considered insignificant and approaching a zero mortality and seriousinjury rate.

Subsistence/Native Harvest Information

The subsistence take of beluga whales within the eastern Chukchi Seais reported by the Alaska Beluga Whale
Committee (ABWC), who reported that the number of whales harvested for subsistence has averaged approximately 65
during the 5-year period from 1990-94 (Frost and Suydam 1995). This estimate is based on household surveys and on-site
monitoring, but is negatively biased because there is not a reliable estimate for the percent struck and lost.

STATUS OF STOCK
The estimated annual rate of human-caused mortality and serious injury (65) does not exceed the PBR (74), thus
the Eastern Chukchi Sea stock of belugawhalesis not classified as a strategic stock.
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BELUGA WHALE (Delphinapterus leucas): Norton Sound Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Beluga whales are distributed throughout seasonally ice-covered arctic and subarctic waters of the Northern
Hemisphere (Gurevich 1980), and are closely associated with open leads and polynya in ice-covered regions (Hazard 1988).
Depending on season and region, beluga whales may occur in both offshore and coastal waters, with concentrations in Cook
Inlet, Bristol Bay, Norton Sound, Kasegaluk Lagoon, and the Mackenzie Delta (Hazard 1988). It is assumed that most
beluga whales from these summering areas overwinter in the Bering Sea, excluding those found in the northern Gulf of
Alaska (Shelden 1994). Seasona distribution is affected by ice cover, tidal conditions, access to prey, temperature, and
human interaction (Lowry 1985). During the winter, beluga whales occur in offshore waters associated with pack ice. In
the spring, they migrate to warmer coastal estuaries, bays, and rivers for molting (Finley 1982) and calving (Sergeant and
Brodie 1969). Annual migrations may cover thousands of kilometers (Reeves 1990).

The following information was considered in classifying belugawhale stock structure based on the Dizon et d.
(1992) phylogeographic approach: (1) Distributional data: geographic distribution discontinuous in summer (Frost and
Lowry 1990), distribution unknown outside of summer; (2) Population response data: possible extirpation of loca
populations; distinct population trends between regions occupied in summer; (3) Phenotypic data: unknown: and (4)
Genotypic data: preliminary mitochondrial DNA analyses indicate distinct differences among summering areas, except
between Norton Sound and Bristol Bay (G. O’ Corry-Crowe, unpubl. data, Southwest Fisheries Science Center, P.O. Box
271, La Jolla, CA 92038); however, the number of samples collected from Bristol Bay was too small (n=5) to provide
sufficient statistical power to delineate between these two areas. Based on this information, 5 putative stocks of beluga
whales are recognized within U.S. waters. 1) Cook Inlet, 2) Bristol Bay, 3) Norton Sound, 4) Eastern Chukchi Sea, and 5)
Beaufort Sea. The Alaska Scientific Review Group concluded that the scientific data available to determine stock structure
in Bristol Bay and Norton Sound were equivocal, and thus stock structure of beluga whales could not be defined for these
areas (DeMaster 1995: pp. 4).

POPULATION SIZE

A reliable abundance estimate for this stock is currently unavailable (DeMaster 1995: pp. 4). DeMaster et al.
(1994) estimated the minimum abundance of belugas from aerial surveys over Norton Sound in 1992,1993, and 1994 at
2,095,620, and 695, respectively (see also Lowry et a. 1995). The variation between years was due, in part, to variability
in the timing of the migration and movement of animals into the sound, and thus the 1993 and 1994 estimates were
considered to be negatively biased. Correction factors recommended from studies of belugas range from 2 to 3.27. For
Norton Sound, the correction factor of 2.98 (CV[CF] not availabl€e) has been recommended for the proportion of animals
that were diving and thus not visible at the surface (DeMaster et al. 1994, based on methods of Frost and Lowry 1995). If
this correction factor is applied to the 1992 count (2,095, CW=0.32) along with the additional correction factor for the
proportion of newborns and yearlings not observed due to small size and dark coloration (1.18; Brodie 1971), the tota
corrected abundance estimate for Norton Sound is 7,367 (2,095 x 2.98 x 1.18). A CV(N) that incorporates variance due
to all of the correction factorsis currently not available.

Minimum Population Estimate
Not determined, see “ Status of Stock” section below.

Current Population Trend
Surveys to estimate population abundance in Norton Sound were not conducted prior to 1992-94. Thus, reliable
information on population trends is currently not available (Frost and Lowry 1990).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Norton Sound stock of
belugawhales. Hence, until additional data become available, it is recommended that the cetacean maximum theoretical
net productivity rate (Ryax) Of 4% be employed for this stock (NMFS in prep.).

POTENTIAL BIOLOGICAL REMOVAL
Not determined, see “ Status of Stock” section below.
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ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information

NMFS observers monitored incidental take on 3 different fisheries that could have interacted with beluga whales
in Norton Sound during 1990-93: Bering Sea (and Aleutian Islands) groundfish trawl, longline, and pot fisheries. Observers
did not report any mortality or serious injury of beluga whales incidental to these groundfish fisheries. An additional source
of information on the number of beluga whales killed or injured incidental to commercial fishery operations is the logbook
reports maintained by boat operators as required by the Marine Mammal Protection Act (MMPA) interim exemption
program. During the 3-year period between 1990-92, logbook reports, where observer data were not available, did not
include any mortality or injury to beluga whales from this stock.

The estimated annual mortality rate incidental to commercial fisheries recently monitored is zero, and athough the
PBR for this stock is currently unknown this mortality rate is considered to be insignificant and approaching a zero mortality
and serious injury rate.

Subsistence/Native Harvest Information

The subsistence take of beluga whales within Norton Sound is reported by the Alaska Beluga Whale Committee
(ABWC), who reported that the number of whales harvested for subsistence has averaged approximately 147 during the 5
year period from 1990-94 (Frost and Suydam 1995). This estimate is based on household surveys, but is negatively biased
because it has not been corrected for hunters that did not respond, and there is not a reliable estimate for the percent struck
and lost. In addition, an unknown proportion of the animals harvested each year may belong to other beluga stocks migrating
through Norton Sound in both the fall and spring.

STATUS OF STOCK

Estimates of PBR and status under the MMPA have not been determined because this marine mammal stock is (1)
not listed under the ESA or MMPA, (2) subject to Alaska Native subsistence harvests, and (3) fisheries-related mortality
and serious injury incidental to commercial fishing is absent or is a relatively minor contribution to total human-related
mortaity and injury. Sustainable harvest levels and status determination for this stock will be determined from the anaysis
of information gathered through the co-management process, and will reflect the degree of uncertainty associated with the
information obtained for this stock.
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BELUGA WHALE (Delphinapterus leucas): Bristol Bay Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Beluga whales are distributed throughout seasonally ice-covered arctic and subarctic waters of the Northern
Hemisphere (Gurevich 1980), and are closely associated with open leads and polynya in ice-covered regions (Hazard 1988).
Depending on season and region, beluga whales may occur in both offshore and coastal waters, with concentrations in Cook
Inlet, Bristol Bay, Norton Sound, Kasegaluk Lagoon, and the Mackenzie Delta (Hazard 1988). It is assumed that most
beluga whales from these summering areas over-winter in the Bering Sea, excluding those found in the northern Gulf of
Alaska (Shelden 1994). Seasonal distribution is affected by ice cover, tidal conditions, access to prey, temperature, and
human interaction (Lowry 1985). During the winter, beluga whales occur in offshore waters associated with pack ice. In
the spring, they migrate to warmer coastal estuaries, bays, and rivers for molting (Finley 1982) and calving (Sergeant and
Brodie 1969). Annual migrations may cover thousands of kilometers (Reeves 1990).

The following information was considered in classifying beluga whale stock structure based on the Dizon et a.
(1992) phylogeographic approach: (1)Distributional data: geographic distribution discontinuous in summer (Frost and
Lowry 1990), distribution unknown outside of summer: (2) Population response data: possible extirpation of local
populations; distinct population trends between regions occupied in summer; (3) Phenotypic data: unknown; and (4)
Genotypic data: preliminary mitochondrial DNA analyses indicate distinct differences among summering areas, except
between Norton Sound and Bristol Bay (G. O’ Corry-Crowe, unpubl. report, Southwest Fisheries Science Center, P.O. Box
271, La Jolla, CA 92038); however, the number of samples collected from Bristol Bay was too small (n=5) to provide
sufficient statistical power to delineate between these two areas. Based on this information, 5 putative stocks of beluga
whales are recognized within U.S. waters. 1) Cook Inlet, 2) Bristol Bay, 3) Norton Sound, 4) Eastern Chukchi Sea, and 5)
Beaufort Sea. The Alaska Scientific Review Group concluded that the scientific data available to determine stock structure
in Bristol Bay and Norton Sound were equivocal, and thus stock structure of beluga whales could not be defined for these
areas (DeMaster 1995: pp. 4).

POPULATION SIZE

The sources of information to estimate abundance for belugas in the waters of western and northern Alaska have
included both opportunistic and systematic observations. Frost and Lowry (1990) compiled data collected from aerial
surveys conducted between 1978 and 1987 that were designed to specifically estimate the number of beluga whales. Surveys
did not cover the entire habitat of belugas, but were directed to specific areas at the times of year when belugas were
expected to concentrate. Frost and Lowry (1990) reported an estimate of 1,000-1,500 for Bristol Bay, similar to that
reported by Seaman et al. (1985). Most recently, the number of beluga whales in Bristol Bay was estimated at 1,555 in 1994
(Frost and Lowry 1995a), based on a count of 503 animals, which was corrected for the proportion of animals that were
diving and thus not visible at the surface (2.62, Frost and Lowry 1995b), and for the proportion of newborns and yearlings
not observed due to small size and dark coloration (1.18; Brodie 1971).

Minimum Population Estimate

The survey technique utilized for estimating the abundance of beluga whales in this stock is a direct count which
incorporates correction factors. For the Bristol Bay stock of belugas, the minimum population estimate (Nyn) is 1526,
which isfrom Frost and Lowry (19954). Equation 1 from the PBR Guidelines (NMFS in prep.) was not used because of
the unavailability of a CV(N). Because an estimate of the variance of abundance is currently not available, the estimate of
Nmin should be considered preliminary. This approach is consistent with the recommendations of the Alaska Scientific
Review Group.

Current Population Trend
Abundance estimates from surveys conducted in 1983, 1993, and 1994 are similar to estimates from the 1950s,
suggesting this stock of beluga whales should be considered stable (Frost and Lowry 1990).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Bristol Bay stock of beluga
whales. Hence, until additional data become available, it is recommended that the cetacean maximum theoretical net
productivity rate (Ryax) of 4% be employed for this stock (NMFS in prep.).

44



POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 re-authorized Marine Mammal Protection Act (MMPA), the potentid biological remova (PBR)
is defined as the product of the minimum population estimate, one-half the maximum theoretical net productivity rate, and
arecovery factor: PBR = Ny n X 0.5Ryax X Fr. Asthis stock is considered stable (Frost and Lowry 1990), the recovery
factor (Fg) for this stock is 1.0 (NMFS in prep.). Thus, for the Bristol Bay stock of beluga whales, PBR = (1,529 x 0.02 x
LO), or 31 animals.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Fisheries Information

NMFS observers monitored incidental take on 3 different fisheries that could have interacted with beluga whaes
in Bristol Bay during 1990-93: Bering Sea (and Aleutian Islands) groundfish trawl, longline, and pot fisheries. Observers
have not monitored the Bristol Bay salmon set and drift gillnet fisheries, the largest commercia fishing fleet affecting belugas
in western Alaska. Observers did not report any mortality or seriousinjury of belugawhales incidenta to the groundfish
fisheries. An additiona source of information on the number of belugawhaleskilled or injured incidental to commercial
fishery operations is the logbook reports maintained by boat operators as required by the MMPA interim exemption program.
During the 3-year period between 1990-92, logbook reports, where observer data were not available, included 1 mortaity
and 1 injury due to gear interaction in the Bristol Bay salmon set and drift gillnet fishery. Thus, logbook records indicate
an annual mean of 0.3 injuries and 0.3 mortalities from interactions with fishing operations, with no additional injuries or
mortalities due to illegal deterrence. However, because logbook records are most likely negatively biased (Credle et a.
1994), these are considered to be minimum estimates. In 1983, the Alaska Department of Fish and Game documented 12
beluga whale mortalitiesin Bristol Bay related to fishing.

The current estimated mortality rate incidental to commercial fisheriesis 0.3 animals per year, based entirely on
logbook data. It should be noted that no observers have been assigned to those fisheries that are known to interact with this
stock of belugas. Therefore, it is unknown whether the kill rate can be considered insignificant and approaching a zero
mortality and serious injury rate.

Subsistence/Native Harvest Information

The subsistence take of beluga whales within Bristol Bay is reported by the Alaska Beluga Whale Committee
(ABWC), who reported that the number of whales harvested for subsistence has averaged approximately 13 during the 5-
year period from 1990-94 (Frost and Suydam 1995); estimates are not available for 1992. This estimate is based on
household surveys, but is negatively biased because it has not been corrected for hunters that did not respond, and there is
not areliable estimate for the percent struck and lost. A study conducted by the Alaska Department of Fish and Game, in
cooperation with the ABWC and the Indigenous People’s Council for Marine Mammals, estimated the subsistence take in
1993 at 39 whales based on surveys of 42 hunters from 10 different communities in Bristol Bay (Chythlook and Coiley
1994). Replacing this 1993 estimate with the estimate from Frost and Suydam (1995) and using the other 3-years of data
from the ABWC results in an estimated subsistence take of 22 belugas each year.

STATUS OF STOCK

The estimated annual rate of human-caused mortality and serious injury (22) that can be estimated does not exceed
the PBR (31), thus the Bristol Bay stock of beluga whales is not classified as a strategic stock. However, as noted, fisheries-
related mortality is undetermined and, therefore, may be underestimated.
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BELUGA WHALE (Delphinapterus leucas): Cook Inlet Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Beluga whales are distributed throughout seasonally ice-covered arctic and subarctic waters of the Northern
Hemisphere (Gurevich 1980), and are closely associated with open leads and polynya in ice-covered regions (Hazard 1988).
Depending on season and region, beluga whales may occur in both offshore and coastal waters, with concentrations in Cook
Inlet, Bristol Bay, Norton Sound, Kasegaluk Lagoon, and the Mackenzie Delta (Hazard 1988). It is assumed that most
beluga whales from these summering areas overwinter in the Bering Sea, excluding those found in the northern Gulf of
Alaska (Shelden 1994). Seasonal distribution is affected by ice cover, tidal conditions, access to prey, temperature, and
human interaction (Lowry 1985). During the winter, beluga whales occur in offshore waters associated with pack ice. In
the spring, they migrate to warmer coastal estuaries, bays, and rivers for molting (Finley 1982) and calving (Sergeant and
Brodie 1969). Annual migrations may cover thousands of kilometers (Reeves 1990).

The following information was considered in classifying beluga whale stock structure based on the Dizon et al.
(1992) phylogeographic approach: (1) Distributional data: geographic distribution discontinuous in summer (Frost and
Lowry 1990), distribution unknown outside of summer: (2) Population response data: possible extirpation of local
populations; distinct population trends between regions occupied in summer; (3) Phenotypic data: unknown: and (4)
Genotypic data: preliminary mitochondrial DNA analyses indicate distinct differences among summering areas, except
between Norton Sound and Bristol Bay (G. O’ Corry-Crowe, unpubl. report, Southwest Fisheries Science Center, P.O. Box
271, La Jolla, CA 92038); however, the number of samples collected from Bristol Bay was too small (n=5) to provide
sufficient statistical power to delineate between these two areas. Based on this information, 5 putative stocks of beluga
whales arerecognized within U.S. waters: 1) Cook Inlet, 2) Bristol Bay, 3) Norton Sound, 4) Eastern Chukchi Sea, and 5)
Beaufort Sea The Alaska Scientific Review Group concluded that the scientific data available to determine stock structure
in Bristol Bay and Norton Sound were equivocal, and thus stock structure of beluga whales could not be defined for these
areas (DeMaster 1995: pp. 4).

POPULATION SIZE

Aerid surveys for beluga whales in Cook Inlet were conducted in June 1994 using an ‘approach’ survey technique
that involves repeated circling of observed groups, and videotape recording. The approach technique differs from ‘passing
mode’ surveys performed for belugasin other stocks, in that during passing surveys the aircraft maintains a straight flight
path. The approach technique alows each group of whales observed and recorded on video to be corrected for 1) animals
that were under the surface, and 2) animals missed by observers yet recorded on video. The sum of corrected counts for all
groups observed in the 1994 survey has not yet been determined. The maximum single day count from the 1994 survey was
431 (CV=0.14) belugas. Based on information collected during the 1994 survey on mean surface time and mean time
between surfacings, and the methodology of Frost and Lowry (1995), a correction factor of 2.46 (CV not available) was
estimated for this stock. As recommended by the Alaska Scientific Review Group (DeMaster 1995: pp. 5), if this correction
factor is applied to the 1994 count along with the additional correction factor for the proportion of newborns and yearlings
not observed due to small size and dark coloration (1.18; Brodie 1971), the tota corrected abundance estimate for Cook Inlet
Sound is 1,251 (431 x 2.46 x 1.18). A CV(N) that incorporates variance associated with the correction factors is currently
not available.

Minimum Population Estimate
Not determined, see “ Status of Stock” section below.

Current Population Trend
In general, population estimates have ranged from 300 to 500 beluga whales (uncorrected counts) within Cook
Inlet since the early 1960s. Based on these surveys, this population is considered to be stable (Shelden 1994).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently not available for the Cook Inlet stock of beluga
whales. Hence, until additional data become available, it is recommended that the cetacean maximum theoretical net
productivity rate (Ryax) of 4% be employed for this stock (NMFS in prep.).
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POTENTIAL BIOLOGICAL REMOVAL
Not determined, see “ Status of Stock” section below.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS IN JURY

Fisheries Information

Three types of fishing gear occur in Cook Inlet: purse seing, drift-net, and set-net, which are used to catch each of
the five species of Pacific salmon as well as Pecific herring. NMFS observers have not monitored any of these fisheries
within Cook Inlet. An additional source of information on the number of beluga whales killed or injured incidental to
commercia fishery operations is the logbook reports maintained by boat operators through the Marine Mammal Protection
Act (MMPA) interim exemption program. During the 3-year period between 1990-92, logbook reports, where observer
data were not available, indicated no injuries or mortalities from either interactions with fishing operations or illega
deterrence. Unsubstantiated information obtained by the NMFS Anchorage Field Office includes net entanglement, which
occurred when fisheries were active between May and August.

‘The estimated mortality rate incidental to commercial fisheries recently monitored is zero. At present, a PBR for
this stock can not be determined (see “ Status of Stock” section below). Further, areliable estimate of the mortality rate
incidental to commercial fisheriesis currently unavailable because of the absence of observer placements in the fisheries
mentioned above. Therefore, it is unknown whether the kill rate is insignificant.

Subsistence/Native Harvest Information

The only documented human-caused mortdity of beluga whales within the Cook Inlet stock is that reported by the
Alaska Beluga Whale Committee (ABWC), who reported that the number of whales harvested for subsistence has averaged
approximately 13 during the 5-year period from 1990-94 (Frost and Suydam 1995); estimates are not available for 1991.
This estimate is based on household surveys, and has been corrected for hunters that did not respond. However, this estimate
is negatively biased because there is not a reliable estimate for the percent struck and lost, and it does not include the number
of animals killed by residents from outside Cook Inlet. A study conducted by the Alaska Department of Fish and Game, in
cooperation with the ABWC and the Indigenous People’'s Council for Marine Mammals, estimated the subsistence take in
1993 at 17 whales based on surveys of 16 of 19 households known to have hunted in 1993 Stanek (1994). This was
considered a minimum estimate, and was increased by adding the estimated number of whales taken from households not
surveyed (3) and by hunters from areas outside of Cook Inlet (10) resulting in an estimated total take of 30 (17 + 3 + 10)
whales. Using this 1993 estimate of 30 belugas from Stanek (1994), because it was a more comprehensive survey, and the
estimates from 1990, 1992, and 1994 from the ABWC resultsin an estimated average subsistence take of 17 belugas per
year. However, in consultation with native elders from the Cook Inlet region, the Cook Inlet Marine Mammal Council has
estimated the number of belugas taken by subsistence huntersto be significantly greater than 17. Thus, the estimate of 17
belugas taken each year is considered to be an underestimate, and until additional comprehensive surveys are conducted,
areliable estimate of the annual subsistence take of belugasin this stock is considered unavailable.

STATUS OF STOCK

Estimates of PBR and status under the MMPA have not been determined because this marine mammal stock is (1)
not listed under the ESA or MMPA, (2) subject to Alaska Native subsistence harvests, and (3) fisheries-related mortality
and serious injury incidental to commercial fishing is absent or is a relatively minor contribution to total human-related
mortality and injury. Sustainable harvest levels and status determination for this stock will be determined from the anaysis
of information gathered through the co-management process, and will reflect the degree of uncertainty associated with the
information obtained for this stock.
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