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PREFACE

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

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

Thisisaworking document. This document represents the fifth revision since the origina development
of the stock assessment reportsin 1995 (Small and DeMaster 1995). Thefirst through fourth revisions were
entitled the 1996 (Hill et al. 1997), 1998 (Hill and DeMaster 1998), 1999 (Hill and DeMaster 1999), and 2000
(Ferrero et al., 2000) AlaskaMarine Mammal Stock Assessment Reports, respectively. Each stock assessment
report is designed to stand alone and is updated as new information becomes available. The MMPA requires stock
assessment reports to be reviewed annually for stocks designated as strategic, annually for stocks where there are
significant new information available, and at |east once every 3 yearsfor all other stocks. New information for all
strategic stocks was reviewed, along with a portion of the non-strategic stocksin Alaskan waters. Reportsfor the
following stocks were updated with new information: Steller sealions-western and eastern, northern fur seal,
Cook Inlet belugawhale, sperm whale, humpback whale, fin whale, North Pacific right whale, bowhead whale,
Alaskaresident killer whale, bearded seal, ringed seal, and minke whale. The stock assessment reports for all
stocks, however, are included in this document to provide a complete reference. Those sections of each stock
assessment report containing significant changes are listed in Appendix Table 1. The authors solicit any new
information or comments which would improve future stock assessment reports.

The U. S. Fish and Wildlife Service (USFWS) has management authority for polar bears, sea otters and
walrus. Copies of the stock assessments for these species are included in the NMFS SARs for your convenience.

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

Theinformation contained within the individual stock assessment reports stems from avariety of sources.
Where feasible, we have attempted to utilize only published material. When citing information contained in this
document, authors are reminded to cite the original publications, when possible.
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Revised 4/21/01
STELLER SEA LION (Eumetopiasjubatus): Western U. S. Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Steller sea lions range aong the North

Pacific Rim from northern Japan to California . .
(Loughlin et a. 1984), with centers of abundance [J_N¢ v b1 A48\

9 | | DN

and distribution in the Gulf of Alaska and Aleutian D Y I’ A ave ' \
Islands, respectively. The speciesis not known to ’x& fs«yé'll ”!' ,!EQ‘(}‘
migrate, but individuals disperse widely outside of <X Vl’ %5 /‘ “‘
the breeding season (late May-early July), thus | \'4' ‘.{g'l’ ‘
potentialy intermixing with animals from other |/ A 1~/ e g
areas. Despite the wide ranging movements of Y /7 [SErE o j
juveniles and adult males in particular, exchange ~ i '--'-:.q,ﬁ'” ’I. \}g__ ‘
between rookeries by breeding adult females and \\ '.k" AN i\*’
males (other than between adjoining rookeries) ~.&’@ JNRVE; & ‘
appearslow (NMFS 1995); however,resighting data ."i @‘ ‘
from branded animals have not yet been analyzed. '%’g«',-_"
Loughlin (1997) consideredthe following ' '... g“
information when classifying stock structure based “\;——
on the phylogeographic approach of Dizon et al. . -‘
(1992): 1) Distributional data: geographic .. -
u \l
\

distribution continuous, yet a high degree of nata
site fidelity and low (<10%) exchange rate of
breeding animals betweenrookeries; 2) Population

response data: substantial differencesinpopulation
dynamics (York et a. 1996); 3) Phenotypic datac  |Figure 1. Approximatedistribution of Steller sealionsinthe]
unknown; and 4) Genotypic data: substantial |eastern North Pacific (shaded area).
differences in mitochondrial DNA (Bickham et al.
1996). Based on this information, two separate
stocks of Steller sealions arenowrecognizedwithinU. S, waters. an eastern U. S. stock, whichincludesanimal seast
of Cape Suckling, Alaska (144/W), and awestern U. S. stock, which includes animals at and west of Cape Suckling
(Loughlin 1997, Fig. 1).

POPULATION SIZE

The most recent comprehensive estimate (pupsandnon-pups) of Steller sealionabundancein Alaskais based
on aerial surveys and ground based pup countsin June and July 1998 from Southeast Alaskato the western Aleutian
Idands (Sease and Loughlin 1999). Data from these surveys represent actual counts of pups and non-pups at al
rookeriesand major haulout sitesin Alaska. Duringthe 1998 survey, atotal of 28,658 non-pupswere counted; 12,299
in the Gulf of Alaskaand 16,359 in the Bering Sea/Aleutian Idands (Sease and Loughlin 1999). Notethat the 1998
counts for the Gulf of Alaska (12,299) were incomplete because only three of the 25 sitesin the eastern Gulf of
Alaska were surveyed during 1998. These three sites, however, are major rookeries and included a majority of the
animalscountedinthe eastern Gulf subarea during the 1994 and 1996 surveys (52% and 60%, respectively). The22
remaining siteswere surveyedin1999 and 757 animal swere counted (NMFS, unpublished data). The pup countswere
conducted at all known rookeries for this stock during 1998. There were 4,058 pups counted in the Gulf of Alaska
and 5,315 pups countedinthe Bering Sea/Aleutian Idandsfor atotal of 9,373 for the stock. Combining the pup count
datafrom 1998 (9,373), non-pup count datafrom 1998 (28,658), and estimate for unsurveyedsitesfrom 1999 (757)
results in a minimum abundance estimate of 38,788 Steller sealionsin the western U. S. stock in 1998.

Surveysof all non-pup trend sites, haulout sites, and rookeries were conducted during 2000. Duringthe2000
survey, atotal of 25,227 non-pups were counted; 11,562 inthe Gulf of Alaskaand 13,665 in the Bering Seal/Aleutian
Islands. Thebest available popul ation estimatefor thewestern stock of Steller sealionsisthe sum of thetotal number



of non-pups countedin2000 (25,277) and the number of pups countedin1998 (9,373). Thus, thebest available count
is 34,600.

Minimum Population Estimate

The 2000 count of non-pups (25,227) plus the number of pupsin1998 (9,373) is 34,600, whichwill be used
as the minimum populationestimate (Ny,n) for the western U. S. stock of Steller sealion (Wade and Angliss1997).
This is considered a minimum estimate because it has not been corrected to account for animals which were a sea
during the surveys.

Current Population Trend
Thefirst reported trend counts (an index to examine population trends) of Steller sealions in Alaska were
made in 1956-60. Those

counts indicatedthat there
were a least 140,000 (no 35000 ‘
correctionfactorsapplied) A
sea lions in the Gulf of " 30000
AIaskgandAIeutlanlslands 2 55000
(Merrick et al. 1987). o
Subsequent surveys S 20000 _—
indicated a major | S
4
population decrease, first © 15000 P~
detected in the eastern | < Nﬁ\i\ﬁ
i i 10000
Alleutlan Idands in the 8 o— Gulf of Alaska *\.\‘
mid-1970s (Braham et al. .
1980). Counts from 1976 5000 +———®— Aleutian Islands
to 1979 indicated about 0 Western stock total
i&gé)c??on?aitolrlgzg;pl |(Q(§) 1990 1992 1994 1996 1998 2000
Table 1). The decline Year
appears to have spread

eastward to the Kodiak Figure?2. Countsof adult and juvenile Steller sealionsat rookery and haulout trend sites

Island areaduring the late throughout the range of the western U.S. stock, 1990-2000.
1970s and early 1980s,

and then westward to the central and western Aleutian |slands during the early and mid-1980s (Merrick et al. 1987,
Byrd1989). Thegreatest declinessincethe 1970soccurredintheeastern Aleutian | slandsand western Gulf of Alaska,
but declinesalso occurredinthe central Gulf of Alaskaand central AleutianIslands. Morerecently, countsof Steller
sealions at trend sites for the western U. S. stock decreased 40%from 1990 to 2000 (Table1). Countsat trend sites
during 2000 indi cate that the number of sealionsinthe Bering SealAleutian Idands region has declined 9.8% between
1998 and 2000.

Table 1. Counts of adult and juvenile Steller sea lions observed at rookery and haulout trend sites by year and
geographica areaforthe westernU. S. stock fromthe late 1970s through 1998 (NMFS 1995, Stricketal . 1997, Sease
et a. 1999, Sease and Loughlin 1999). Counts from 1976-79 (NMFS 1995) were combined to produce complete
regional counts which are comparable to the 1990-98 data. The asterisk identifies countsin 1998 that include an
estimate of 500 non-pups for 6 unsurveyed trend sitesin the eastern Gulf of Alaska.

Area late 1970s 1990 1991 1992 1994 1996 1998 2000

Gulf of Alaska 65,296 16,409 14,603 13,179 11,871 9,789 8,680* 7,853

Bering 44,584 14,116 14,815 14,107 12,248 12,434 | 11,521 10,340
Sea/Aleutians




Area late1970s | 1990 | 1991 | 1992 | 1994 | 1996 | 1998 | 2000 ||

Tota 109,880 30,525 | 29,418 | 27,286 | 24,119 | 22,223 | 20,201* | 18,193 u

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

There are no estimates of maximum net productivity rate for Steller sealions. Hence, until additional data
become availableg, it isrecommendedthat the theoretical maximum net productivity rate (Ryax) for pinnipeds of 12%
be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized 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 Fs. However, it should be noted that the PBR
management approachwas devel opedwiththe understanding that direct human-rel atedmortalitieswoul dbethe primary
reason for observed declines in abundance for marine mammal stocks in U. S. waters. For at least this stock, this
assumption seems unwarranted. The recovery factor () for thisstock is 0.1, the default value for stocks listed as
“endangered” under the Endangered Species Act (Wade and Angliss1997). Thus, for thewesternU. S. stock of Steller
sealions, PBR = 208 animals (34,600 x 0.06 x 0.1).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

Six different commercial fisheries operating within the range of the westernU. S. stock of Steller sealions
weremonitoredfor incidental take by fishery observersduring 1990-99: Bering Sea(and Aleutian | slands) groundfish
trawl,longline, andpot fisheries,and Gulf of Alaskagroundfishtrawl,longline, and pot fisheries. No sealion mortality
was observed by fishery observersineither pot fishery since 1990, nor inthe BSAI longlinefisheries during the past
5years. For the fisheries with observed takes, the range of observer coverage over the 9-year period, aswell asthe
annual observed and estimated mortalities, are presented in Table 2a. The mean annud (total) mortality for the most
recent 5-year period was 7.0 (CV = 0.21) for the Bering Seagroundfish trawl fishery, 0.6 (CV = 0.6) for the Gulf of
Alaskagroundfishtrawl fishery, and 0.8 (CV = 1.0) for the Gulf of Alaskagroundfishlonglinefishery. In 1996 (66%
observer coverage), only 2 of the 4 observed mortalitiesin the Bering Seatrawl fishery occurred during monitored
hauls, leading to an underestimate (3) of the extrapolated mortality for that fishery. Asaresult, 4 mortalitieswere
usedasboththeobservedandestimatedmortalitiesfor that year (Table2a). Theobserved mortality inthe 1993 Bering
Sealongline fishery (30% observer coverage) also occurred during an unmonitored haul and therefore could not be
used to estimate mortality for the entire fishery. Therefore, 1 mortality was used as both the observed mortality and
estimated mortality in 1993 for that fishery, and should be considered a minimum estimate.

Observersal so monitoredthe Prince William Sound salmondrift gillnet fisheryin1990and 1991, recording
2 mortalities in 1991, extrapolated to 29 (95% CI 1-108) kills for the entire fishery (Wynne et al. 1992). No
mortalitieswere observed during 1990 for thisfishery (Wynne et al. 1991), resulting in amean kill rate of 14.5 (CV
=1.0) animals per year for 1990 and 1991. In 1990, observers boarded 300 (57.3%) of the 524 vessels that fished
in the Prince William Sound salmon drift gillnet fishery, monitoring atotal of 3,166 sets, or roughly 4% of the
estimated number of sets made by the fleet. 1n 1991, observers boarded 531 (86.9%) of the 611 registeredvessels
and monitored atotal of 5,875 sets, or roughly 5% of the estimated sets made by the fleet (Wynneet al.1992). The
Alaska Peninsulaand Aleutian Idands salmon drift gillnet fishery was also monitored during 1990 (roughly 4%
observer coverage) and no Steller sealion mortalities were observed.

An observer program for the Cook Inlet salmonset and drift gillnet fisheries was implemented in 1999 and
2000, inresponseto the concernthat there may be significant numbers of marine mamma injuriesandmortalitiesthat
occur incidental to these fisheries. The observer coverage during both years was approximately 2-5%; precise
coverage figures will be available whenthe contract report isprovidedto NMFSin 2001. There were no mortalities
of marine mammalsobservedineither 1999 or 2000 (NMFS, unpublisheddata). Becauseinformation from observer
programsis substantially more reliable than informationfrom self-reported data, NMFS has removed the reference



to self-reported data for these fisheries from Table 2b and will rely on the 1999/2000 observer program data as an
accurate reflection of the level of Steller sealion mortality in thisfishery.

Combining the mortality estimates from the Bering Sea and Gulf of Alaska groundfish trawl and Gulf of
Alaskalongline fisheries presented above (7.0+0.6+0.8 = 8.4) with the mortality estimate from the Prince William
Sound salmondrift gillnet fishery (14.5) resultsin an estimated mean annual mortality rateinthe observedfisheries
of 22 (CV = 0.6) sealions per year from this stock.

Table2a. Summaryof incidental mortality of Steller sealions (westernU. S. stock) due to commercial fisheriesfrom
1990 through 1998 (1999, when available) and calculation of the mean annual mortality rate. Mean annual mortality
inbracketsrepresentsaminimum estimate from self-reportedfisheriesinformation. Datafrom 1995t0 1999 (or the
most recent 5 years of availabledata) are usedinthe mortality cal culationwhenmorethan5 years of dataare provided
for aparticular fishery. n/aindicatesthat data are not available. * Datafrom the 1999 Cook Inlet observer program
arepreliminary.

Rangeof | Observed Estimated
Fishery Data | observer | mortality | mortality (in Mean
name Years | type | coverage | (ingiven given yrs.) annual
yrs.) mortality
Bering Sea/Aleutian Is. 90-99 obs 53-74% | 13,13,15, | 13,19, 21, 6, 7.0
(BSAL) groundfish trawl data 4,9,2,4, 11, 3, 4, 10, (Cv=0.21)
6,6,8 99
Gulf of Alaska (GOA) 90-99 obs 33-55% | 2,0,0,1, 4,0,0, 3, 0.6
groundfish trawl data 1,0,0,0, | 3,0,0,0,3,0 (CV =0.6)
1,0

GOA groundfish longline | 90-98 obs 8-21% 10,00, 2,0,0,0, 0.8
(incl. misc. finfish and data 0,1,0,0, | 1,4,0,0,0,0 (Cv =10
sablefish fisheries) 0,0
Prince William Sound 90-91 obs 4-5% 0,2 0,29 145
salmon drift gillnet data (Cv =10
Prince William Sound 90 obs 3% 0 0 0
salmon set gillnet data
Alaska 90 obs 4% 0 0 0
Peninsula/Aleutian data
Islands salmon drift
gillnet
Cook Inlet salmon set 99 obs 2-5% 0 0 0
gillnet* data
Cook Inlet salmon drift 99 obs 2-5% 0 0 0
gillnet* data
Observer program total 22.9

(CV =064

Reported
mortalitie
s




Rangeof | Observed Estimated
Fishery Data | observer | mortality | mortality (in Mean
name Years | type | coverage | (ingiven given yrs.) annual
yrs.) mortality
Alaska 90-98 | self n/a 0,111, n/a [$0.75]
Peninsula/Aleutian report n‘a
Islands salmon set gillnet s n/a, n/a, n/a
Bristol Bay salmon drift | 90-98 | self n/a 0,4,2,8, n/a [$3.5]
gillnet report n‘a
S n/a, n/a,
n/a n/a
Prince William Sound set | 90-98 | self n/a 0,0,20, n/a [$0.5]
gillnet report n‘a
S n/a, n/a,
n/a n/a
Alaska miscellaneous 90-98 | self n/a 0,1,0,0, n/a [$0.25]
finfish set gillnet report n‘a
S n/a, n'a,
n/a n/a
Alaska halibut longline 90-98 self n‘a 0,0,0,0,1 n‘a [$0.2]
(state and federal waters) report n/a, n/a,
S n/a n/a
Alaskasport salmontroll | 93-98 | strand n‘a 0,0,0,0, n‘a [$0.2]
(non-commercial) 1,0
Minimum total annual $28.3
mortality (CV =0.64)

An additional source of information on the number of Steller sea lions killed or injured incidental to
commercial fishing operationsisthe self-reportedfisheriesinformationrequired of vessel operators by the MMPA.
Some incidental takesof sealionsreportedinthe Gulf of Alaskafisherieswerelisted as "unknown species’, indicating
theanimalscould have beeneither Steller or Californiasealions. Based onall logbook reportsfor both specieswithin
the Gulf of Alaska, Californiasealions represented only 2.2% of al interactions. Thus, the reports of injured and
killed "unknown" sealions were considered to be Steller sealions. During the period between 1990 and 1998, fisher
self-reportsfrom6 unobservedfisheries(see Table 2a) resultedinan annud mean of 5.7 mortalitiesfrominteractions
with commercial fishing gear. However, becauselogbook records (fisher self-reportsrequiredduring 1990-94) are
most likely negatively biased (Credle et a. 1994), these are considered to be minimum estimates. Thesetotals are
basedonall available self-reportsfor Alaskafisheries, except the groundfishtrawl andlongline fisheriesinthe Bering
Sea, Aleutian|slands,and Gulf of Alaska, and the Prince William Sound salmondrift gillnet fishery for whichobserver
datawere presented above. The Bristol Bay salmon drift gillnet and set gillnet fisheries accounted for the majority
of the reportedincidental take inunobservedfisheries. Logbook dataareavailablefor part of 1989-1994, after which
incidental mortality reporting requirements were modified. Under the new system, logbooks are no longer required;
instead, fishers provide self-reports. Datafor the 1994-95 phase-inperiod is fragmentary. After 1995, the level of
reporting dropped dramatically, suchthat the records are considered incomplete and estimates of mortality basedon
them represent minimums (see Appendix 7 for details).

Strandings of Steller sealions entangled in fishing gear or with injuries caused by interactions withgear are
another sourceof mortalitydata. During the 5-year period from 1993 to 1997 the only fishery-related Steller sealion



stranding was reported in August of 1997 inPrince William Sound. The animal had troll gear in its mouth and down
itsthroat (considered a seriousinjury; see Angliss and DeMaster 1998). Itislikely that thismortality occurredasa
result of a sport fishery, not acommercial fishery (Table2a). There was evidence of incidental fishery interactions
with two stranded Steller sealionsin 1998; there were no such incidences in 1999. Additional information on the
nature of the fishery interactions is not currently available. Fishery-related strandings during 1994-99 result in an
estimated annua mortality of 0.6 animalsfrom thisstock. Thisestimate is considered a minimum because not all
entangled animals strand and not all stranded animals are found or reported.

NMFSstudiesusing satellite tracking devices attached to Stell er sealions suggest that they rarely go beyond
the U.S. Exclusve Economic Zone into international waters. Given that the high-seas gillnet fisheries have been
prohibited and other net fisheriesin international waters are minimal, the probability that Steller sealions are taken
incidentallyincommercial fisheriesininternational watersisvery low. NMFS concludes that the number of Steller
sealionstaken incidental to commercial fisheriesin international watersisinsignificant.

The minimum estimated mortality rate incidental to commercial fisheriesis 28.3 sealions per year, based
onobserver data(22.9) and self-reportedfisheriesinformation (5.2) or stranding data(0.2) where observer datawere
not available. No observers have been assigned to several fisheriesthat are known to interact with this stock (self-
reported data from these fisheries are provided in Table 2a), making the estimated mortality a minimum estimate.

Subsistence/Native Har vest I nfor mation

The 1992-96 subsistence harvest of Steller sealionsin Alaskawas estimated by the Alaska Department of
Fish and Game, under contract with the NMFS (Table2b: Wolfeand Mishler 1993, 1994, 1995, 1996, 1997; Wolfe
and Hutchinson-Scarbrough, 1999). In each year, datawere collected through systematic interviewswith hunters and
users of marine mammalsin approximately 2,100 households in about 60 coastal communitieswithinthe geographic
range of the Steller sealionin Alaska. Approximately 43 of the interviewed communities lie withinthe range of the
western U. S. stock. Themajority (79%) of sealionsweretaken by Aleut huntersinthe Aleutian and Pribilof |slands.
Details concerning the subsistence harvest of Steller sealions from the western U. S. stock are providedin Table 2b.
Thegreat majority (approximately 99%) of the statewide subsistencetake wasfromthe westernU. S. stock. Themean
annual subsistence take from this stock over the 3-year period from 1993 to 1995 was 412 sealions. The reported
average age-composition of the harvest across all years was 31% adults, 62% juveniles, 3% pups, and 4% unknown
age. Thereported average sex compositionof the harvest was approximately 64% males, 19% females, and 17% of
unknown sex. In 1998, an estimate of 171 Steller sealions were taken, of which approximately 128 were harvested
and 43 werestruck andlost. The 1993-95 subsistence harvest datawere averaged with datafrom 1998 because 1996
datafor Steller sealiontakesfor severa communitiesinthe Pribilof Islands are in dispute and the 1997 subsistence
harvest datawere considered preliminary as they have not beenreviewed. However, evidenceindicatesthat theharvest
levelsin 1996 and 1997 were lower than those in 1993-1995. Datawere not collectedin1999; however, funds for
subsistence monitoring in 2001 were recently provided to the Alaska Department of Fish and Game by the NMFS.

Other Mortality

Illega shooting of sealions wasthought to be apotentially significant source of mortality prior to thelisting
of sealions as“threatened” under the U.S. Endangered Species Act (ESA) in 1990. Such shooting has been illegal
since the species was listed as threatened. (Note: the 1994 Amendmentsto the MM PA made intentional lethal take
of any marine mammal illegal except for subsistencetake by AlaskaNatives or whereimminently necessary to protect
human life). Records from NMFS enforcement indicate that there were 2 cases of illegal shootings of Steller sea
lionsinthe Kodiak areain 1998, both of whichwere successfully prosecuted (NMFS, AlaskaEnforcement Division).

Table2b. Summary of the subsistence harvest datafor thewestern U. S. stock of Steller sealions, 1992-98. Brackets
indicate that the 1996 dataremain in dispute and the 1997 data are preliminary. Subsistence harvest datawere not
collected in 1999 or 2000.

Estimated
total number 95% confidence Number Number
Year taken interval harvested struck and lost
1992 549 452-712 370 179




Estimated
total number 95% confidence Number Number
Year taken interval harvested struck and lost
1993 487 390-629 348 139
1994 416 330-554 336 80
1995 339 258-465 307 32
1996 [179] [158-219] [149] [30]
1997 [164] [129-227] [146] [18]
1998 171 130-246 128 43
Mean annual take 353
(1993-95, 1998)

STATUSOF STOCK

Thecurrent annual level of incidental mortality (28.3) exceeds 10% of the PBR (21) and, therefore, cannot
be considered insignificant and approaching a zero mortality and serious injury rate. Based on available data, the
estimated annud level of total human-caused mortality and seriousinjury (28.3+353 = 381.3) isknown to exceed the
PBR (208) for thisstock. Thewestern U. S. stock of Steller sealion isalso currently listed as “endangered” under
the ESA, and therefore designated as “ depleted” under the MMPA. Asaresult, the stock is classified as astrategic
stock. However, giventhat the populationisdeclining for unknown reasonsthat are not explained by thelevel of direct
human-causedmortality, thereisno guaranteethat limiting those mortalities to the level of the PBR will reversethe
decline.

A number of management actions have beenimplemented since 1990 to promote therecovery of thewestern
U. S. stock of Steller sealions including 3 nautical mile (nmi) no-entry zones around rookeries, prohibition of
groundfish trawling within 10-20 nautical miles of certain rookeries, and spatial and temporal allocation of Gulf of
Alaskapollock total allowable catch. More recent modifications beginning in 1999 include reductionsinremovals
of Atkamackerel withinareas designated as critical habitat inthe central andwesternAleutian|slands, greater temporal
dispersion of the Atka mackerel harvest, further temporal and spatial dispersal of the Bering Sea and Gulf of Alaska
pollockfisheries,closure of the Aleutian Iands to pollock trawling, and expansion of the number andextent of buffer
zones around sealion rookeries and haulouts.

Habitat Concerns

The unprecedented declinein the western U. S. stock of Steller sealion has caused arecent changein the
listing status of the stock from “threatened” to” endangered” under the U. S. Endangered Species Act of 1973. There
is currently no sign that the population decline has slowed or stopped. Many theories have been suggested as causes
of the decline, (overfishing, environmental change, disease, killer whale predation, etc.) but itis not clear what factor
or factors are most important in causing the decline. However, competition for food, perhaps in conjunction with
commercial fisheries, isahypothesis currently receiving serious attention.

NMFS developed aBiological Opinion (BO) on the groundfishfisheriesinthe Bering SealAleutian |lands
and Gulf of Alaskaregionsin 2000. InthisBO, NMFS determined that the continued prosecution of the groundfish
fisheries as describedinthe Fishery Management Plan for Bering Sea/Aleutian Idands Groundfishand in the Fishery
Management Plan for Gulf of Alaska Groundfish is likely to jeopardize the continued existence of the western
population of Steller sealion and to adversely modify critical habitat. NMFS also identified several other factors
whichcouldcontribute to the decline of the population, including ashift inalarge scal e weather regime andpredation.
To avoid jeopardy, NMFS identified a Reasonable and Prudent Alternative that included components such as 1)
adoptionof amoreprecautionary rulefor setting “ global” harvest limits, 2) extensionof 3 nmi protective zonesaround
rookeries and haulouts not currently protected, 3) closures of many areas around rookeries and haulouts to 20 nmi,



4) establishment of 4 seasonal catchlimitsinside critical habitat and two seasonal rel eases outside of critical habitat,
and 5) establishment of a procedure for setting limits on removal levelsin critical habitat based on the biomass of
target speciesin critical habitat.

In addition, NMFS completed a draft Supplemental Environmental Impact Statement (SEIS) in September
2000 for the groundfish fisheries in the Bering Sea Aleutian |lands and the Gulf of Alaska. Based on the potential
for indirect interactions between the groundfish fisheries and Steller sealions, northern fur seals, and harbor seals,
NMFSdeterminedthat the current practicesinvolvedinthe management of the groundfishfisheryin Alaska“may have
adverseimpactsonthewesternU. S, stock of Steller sealions, northernfur sealsinthe Bering Sea, and both the GOA
andwesternstocks of harbor seals’. However, the SEIS was determined to beincomplete in aFederal District Court
ruling and remanded back to NMFS for further development. NMFS plansto revise the SEISin 2001.
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STELLER SEA LION (Eumetopiasjubatus): Eastern U. S. Stock
STOCK DEFINITION AND GEOGRAPHIC RANGE
Steller sealions range along the North Pacific

Rim fromnorthern Japan to California (Loughlin et al.
1984), with centers of abundance anddistributioninthe

Gulf of Alaska and Aleutian Ilands, respectively. The [ % 4\& A Ii‘*‘*— /

speciesisnot known to migrate, but individual sdisperse 'X’)* u,’,é Il i
widely outside of the breeding season (late May-early <X N '47 1
July), thus potentially intermixing with animals from | \'4' "g”,g

other areas. Despite the wide ranging movements of i~ hge £204
L5
Lo y \

iy

juveniles and adult males in particular, exchange IS
betweenrookeries by breeding adult femalesand males ~ T 'd
(other than between adjoining rookeries) appears low é".
(NMFS 1995); however, resighting data from branded ..&%’@
animals have not yet been anayzed. '

Loughlin (1997) considered the following "

informati onwhenclassifying stock structurebased upon ' .
the phylogeographic approach of Dizon et al. (1992): '

1) Didtributional data: geographic distribution .
continuous, yet ahigh degree of nata site fidelity and

low (<10%) exchange rateof breedinganimal sbetween

rookeries, 2) Population response data: substantial .
differencesinpopulationdynamics (York et al. 1996);

3) Phenotypic data: unknown; and 4) Genotypic dafa  |Figure 3. Approximatedistribution of Steller sealionsin
substantial differencesinmitochondrial DNA (Bickham  ithe eastern North Pacific (shaded areas)

et a. 1996). Based on this information, two separate
stocksof Steller sealions are nowrecognizedwithinU.

S.waters: an eastern U. S. stock, which includes animals east of Cape Suckling, Alaska (144/W), and awesternU. S.
stock, which includes animals at and west of Cape Suckling (Loughlin 1997, Fig. 3).

POPULATION SIZE

The most recent estimate of Steller sealion abundancein Southeast Alaskais based on comprehensive aeria
surveys performed in June 1996 (Strick et al. 1997; Sease and Loughlin 1999). Datafrom these surveys represent
actual counts of pups and non-pups at all rookeries and major haulout sites in Southeast Alaska. 1n 1996 atotal of
14,621 Steller sealions were countedin Southeast Alaska, including 10,907 non-pupsand 3,714 pups. 1n 1998, aerial
surveys for Steller sea lions were conducted in a portion of Southeast Alaska (Sease and Loughlin 1999). These
surveys resultedin countsof 10,939 non-pups and 4,234 pups, which result in atotal count of 15,173. Although not
al haulout sites and rookeries were surveyed, the count was dlightly larger than that made for the 1996 surveys.

Aerid surveys and ground counts of California, Oregon, and Washington rookeries and major haulout sites
wereal so conductedduringthe summer of 1996 (NMFS unpubl.data, National Marine Mammal L aboratory, 7600 Sand
Point Way NE, Seattle, WA 98115; Southwest FisheriesScienceCenter, P. O. Box 271, LaJolla, CA 90238; ODF&W
unpubl. data, Marine Science Drive, Newport, OR 97365). In 1996 atotal of 6,555 Steller sealions werecountedin
Cdlifornia(2,042), Oregon (3,990), and Washington (523), including 5,464 non-pups and 1,091 pups.

TheeasternU. S. stock of Steller sealionsisatransbhoundary stock, includingsealionsfromBritishColumbia
rookeries (see Wade and Angliss 1997 for discussion of transboundary stocks). Aerial surveyswerelast conducted
in British Columbia during 1994 and produced counts of 8,091 non-pups and 1,186 pups, for atotal count of 9,277
(Dept. Fisheriesand Oceans, unpubl. data, Pacific Biological Station, Nanaimo, BC, VOR5K 6). Compl ete count data
arenot availablefor British Columbiain 1996. However, becausethe number of Steller sealionsin British Columbia
isthought to have increased since 1994 ( P. Olesiuk, pers. comm., Pacific Biological Station, Nanaimo, BC, VIR
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5K 6), the 1994 countsrepresent aconservative estimate for the 1996 counts. Combiningthetotal countsfor thethree
regions resultsinaminimum estimated abundance of 31,005 (15,173 + 6,555 + 9,277) Steller sealionsinthisstock.

Theabundance estimatefor the eastern U. S. stock is based on counts of all animals (pup and non-pup) a all
sites and has not corrected for animals missed because they were at sea. A reliable correctionfactor to account for
theseanimalsiscurrently not available(J. Sease, pers. comm., National Marine Mammal Laboratory, 7600 Sand Point
Way NE, Seattle, WA 98115). Asaresult, thisrepresentsan underestimatefor thetotal abundanceof Steller sealions
in this stock.

Minimum Population Estimate

The minimum populationestimatewill be cal culated by adding 1998 countsfrom Southeast Alaska(15,173),
1996 counts from WA/OR/CA (6,555), and Canadian counts from 1994 (9,277), which results in an Ny, for the
easternU. S. stock of Steller sealions of 31,005. Recall that thiscount hasnot been corrected for animalswhichwere
a sea, and also utilizes the 1994 datafrom British Columbia where Steller sea lion numbers are thought to have
increased since 1994.

Current Population Trend

Trend counts (an index to examine population trends) for Steller sealionsin Oregon were relatively stable
in the 1980s, with uncorrected countsin the range of 2,000-3,000 sealions (NMFS 1992). CountsinOregonhave
shown agradual increase since 1976, as the adult and juvenile state-wide count for that year was 1,486 compared to
3,971 for 1998 (Brown and Reimer 1992; ODF& W unpubl. data, 7118 NE Vandenberg Ave, Corvallis, OR 97330).
Thisincrease may be an artifact of improved surveysin recent years (NMFS 1995).

Steller sealion numbers in California, especialy in southern and central California, have declined from
historic numbers. Countsin California between 1927 and 1947 ranged between 5,000 and 7,000 non-pups with no
gpparent trend, but have subsequently declined by over 50%, remaining between 1,500 to 2,000 non-pups during 1980-
98. Limitedinformation suggeststhat countsin northern Californiaappear to be stable (NMFS1995). At Afio Nuevo,
(central) California, a steady decline in ground counts started around 1970, resulting in an 85% reduction in the
breeding population by 1987 (LeBoeuf et al. 1991). In vertical aerial photographic countsconducteda Afio Nuevo,
pups declined at arate of 9.9% from 1990 to 1993, while non-pups declined at arate of 31.5% over the sametime
period (Westlake et al. 1997). Pup countsat Afio Nuevo have been steadily declining at about 5% annually since 1990
(W. Perryman, pers. comm.,
Southwest Fisheries Science Center,
P. O.Box 271, LaJolla, CA, 92038).
Overall, counts of non-pups a trend 25,000 T Eastern stock

npups
5

o

8

Countsof no

sites in California and Oregon have . Southeest Alaska
beenrelatively stablesincethe 1980s 20,000 f—| —% British Columbia
(Table 3, Fig. 4). r | —®— Cdif./Oregon
(no correction factors applied) of

non-pups at trend sites increased by

28% during 1979-96 from 6,376 to

8,693 (NMFS 1995, Sease and

countsof pups on the threerookeries b —r o o

in Southeast Alaska increased by an i

average of 5.9%per year. Since 1989 0 = = =

pup counts on the three rookeries 1982 1987 1992 1997

year) than for the entire period

(Cakins et al. In press). In British

Columbia, counts (no correction Figure4. Countsof adult andjuvenile Steller sealionsat rookery and haul out
factors applied) of non-pups trendsitesthroughout the range of the easternU.S. stock, 1982-98. Datafrom

In Southeast Alaska, counts
10,000 + /
Loughlin 1999). During 1979-97, 5,000 L
increased a alower rate (+1.7% per Year
throughout the Provinceincreased at British Columbiainclude all sites.
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arate of 2.8% annuallyduring1971-98 (Table3, Fig. 4; P. Olesiuk, pers. comm., Pacific Biological Station, Nanaimo,
BC, VOR 5K 6). Counts of non-pups at trend sites throughout the range of the easternU. S. Steller sealion stock are
shown in Figure 4.

Table 3. Counts of adult and juvenile Steller sea lions observed at rookery and haulout trend sites by year and
geographical areafor the eastern U. S. stock from the 1982 through 1998 (NMFS 1995, Strick et al. 1997, Sease et
al. 1999, Sease and Loughlin 1999; P. Olesiuk, unpubl. data, Pacific Biological Station, Nanaimo, BC, VIR 5K6;
ODF&W unpubl. data, 7118 NE Vandenberg Ave., Corvallis, OR 97330; Point Reyes Bird Observatory, unpubl. data,
4990 Shoreline Hwy., Stinson Beach, CA 94970). Central Californiadataincludeonly Afio Nuevoand Farallonldand.
Trend site counts in northern California/Oregoninclude St. George, Rogue, and Orford Reefs. British Columbiadata
include counts from all sites.

Area 1982 1990 1991 1992 1994 1996 1998
Central CA 511* 655 537 276 512 385 208
Northern CA/OR 3,094 2,922 3,180 3,544 2,834 2,988 3,175
British Columbia 4,711 6,109 no data 7,376 8,091 no data 9,818
Southeast Alaska 6,898 7,629 7,715 7,558 8,826 8,231 8,693
Totd 15,214 - -- 18,754 20,263 - 21,864

! This count includes a 1983 count from Afio Nuevo. 2 This count was conducted in 1987.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

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

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized 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 % 0.5Ryax X Fr. Thedefault recovery factor (Fg) for stocks listed
as"“threatened” under the Endangered SpeciesAct (ESA) is0.5 (Wade and Angliss 1997). However, astotal population
estimates for the eastern U. S. stock have remained stable or increased over the last 20 years, the recovery factor is
set at 0.75; midway between 0.5 (recovery factor for a“threatened” stock) and 1.0 (recovery factor for astock within
itsoptimal sustainable populationlevel). Thisapproach is consistent withrecommendations of the AlaskaScientific
ReviewGroup. Thus, for the eastern U. S. stock of Steller sealions, PBR = 1,395 animals (31,005 x 0.06 x 0.75).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

Fishery observers monitored three commercial fisheries during the period from 1990 to 1998 in which
Steller sea lions from this stock were taken incidentally: the California (CA)/Oregon (OR) thresher shark and
swordfish drift gillnet, WA/OR/CA groundfishtrawl, and NorthernWashington (WA) marine set gillnet fisheries. In
1992 and 1994, one Steller sealionmortality wasobservedincidental tothe CA/OR thresher shark and swordfishdrift
gillnet fishery. These mortalities extrapolate to estimated total kills of 7 and 6 animals, respectively (Julian 1997,
Julian and Beeson 1998). During the most recent 5-year period (1995-99), the mean annual mortality is 0 sealions
(Table4). One and two Steller sealion mortalities were observed inthe WA/OR/CA groundfishtrawl fishery during
1994 (53% observer coverage in 1994) and 1997 (65% observer coverage in 1997), respectively. As these
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mortalities occurredinunmonitored hauls, they coul d not be usedto cal cul ate the estimated mortality for the fishery.
Therefore, the observed mortalities were used as both the observed and estimated mortalities for that fishery, and
should be considered minimum estimates (Table 4). Thesemortalitiesresult inamean annud mortality for 1995-99
of 0.4 (CV = 1.0) Steller sealionsfor the WA/OR/CA groundfish trawl fishery. During 1996, one Steller sealion
mortality was observed in the northern Washington marine set gillnet fishery. The mortality was not extrapolated
becausethe coastal portionof the fishery (the portionof the fishery most likely to interact with Steller sealions) was
monitored with 100% observer coverage during 1996. This single observed mortality results in a mean annual
mortality of 0.2 (CV = 1.0) Steller sealions for the Northern Washington marine set gillnet fishery. No observer
program occurred during 1994 for this fishery, and no data are available for 1999. For the fisheries with observed
takes, the ranges of observer coverage since 1990, as well as the annua observed and estimated mortalities, are
presented in Table 4. Averaging the incidental take data from these three observed fisheries resultsin an estimated
incidental mortality rate of 0.6 (CV = 1.0) Steller sealions per year from this stock. No mortalities were reported
by fishery observersmonitoring drift gillnet and set gillnet fisheries in Washington and Oregon this decade; though,
mortalities have been reported in the past.

Table4. Summary of incidental mortality of Steller sealions (eastern U. S. stock) due to commercia and tribal
fisheriesfrom 1990 through 1998 and cal cul ationof the meanannuad mortality rate. Mean annual mortality in brackets
represents a minimum estimate fromself-reported fisheriesinformationor stranding data. Datafrom 1995 to 1999
(or the most recent 5 years of availabledata) are used in the mortality calculation when more than 5 years of dataare
provided for aparticular fishery. n/aindicates that data are not available.

Rangeof | Observed Estimated
Fishery Data | observer mortality mortality Mean
name Years | type | coverage (in given (in given annual
yrs.) yrs.) mortality
CA/OR thresher shark 90-99 obs 4-27% 0,0,1,0, 0,0,7,0, 0
and swordfish drift data 1,0,0,0,0, | 60,0,0,0,
gillnet 0 0
WA/OR/CA groundfish 90-99 obs 44-72% 0,0,0,0, 0,0,0,0, 04
trawl data 1,00,20, | 1,0,0,2,0, (CV =10
(Pacific whiting 0 0
component)
Northern WA marineset | 90-98 obs 47-98% | 0,0,0,0,0, | 0,0,0,0,0, 0.2
gillnet (tribal fishery) data 0,100 0,100 (Cv =10
Observer program total 0.6
(CV=10
Reported
mortalities
Southeast Alaskasalmon | 90-99 | self n/a 0122, n/a [$1.25]
drift gillnet report n/a, na, nfa,
S n/a, n/a, n/a
Alaska salmon troll 92-99 | strand n/a 0,0,0,1, n/a [$0.2]
data 0,0, n/a, n/a
British Columbia 91-98 | permit n‘a 14, 8, 10, n‘a 41.4
aquaculture predator report 11, 6, 13,
control program S 34, 63,91
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Rangeof | Observed Estimated

Fishery Data | observer mortality mortality Mean

name Years | type | coverage (in given (in given annual
yrs.) yrs.) mortality

Minimum total annual $2.65
incidental mortality (Cv =10

(includes an estimate of
0.8 fishery-related
strandings per year; see
text)

Minimum total annual $44.05

mortality (includes (Cv =10
intentional mortalitesin
the BC predator control

program)

An additional source of information on the number of Steller sea lions killed or injured incidental to
commercial fishery operationsisthe self-reportedfisheriesinformationrequired of vessel operatorsby the MMPA.
During the period between 1990 and 1998, fisher self-reportsfromthe Southeast Alaskasalmon drift gillnet fishery
(Table 4) resulted in an annual mean of 1.25 mortalities from interactions with commercial fishing gear. Thistotal
isbasedonall availablefisher self-reportsfor U. S. fisherieswithinthe range of the stock, except the three fisheries
forwhichobserver datawerepresentedabove. However, becauselogbook records (fisher self-reportsrequired during
1990-94) are most likely negatively biased (Credle et al. 1994), these are considered to be minimum estimates.
During 1990, 11 Steller sealioninjuries incidental to the Alaska salmon troll fishery and 1 Steller sealion injury
incidental to the CA/OR/WA salmon troll fishery were reported. Theseinjuries were not deemed serious (Angliss
and DeMaster 1998) andhave not beenincludedinthe Table4. Logbook dataare availablefor part of 1989-1994, after
which incidental mortality reporting requirements were modified. Under the new system, logbooks are no longer
required; instead, fishersprovide self-reports. Datafor the 1994-95 phase-inperiodisfragmentary. After 1995, the
level of reporting dropped dramatically, suchthat the records are considered incomplete and estimates of mortality
based on them represent minimums (see Appendix 7 for details).

Strandings of Steller sealions entangledinfishing gear or with injuries caused by interactions with gear are
another source of mortality data. During the 5-year periodfrom 1995 to 1999 there were 4 fishery-rel ated strandings
in Southeast Alaska. One of these strandings has been attributed to the Alaska salmon troll fishery and has been
included in Table 4. Details regarding which fishery may be responsible for other fishery-related strandingsis not
avalable at thistime. Fishery-related strandings during 1994-1999 result in an estimated annual mortality of 0.8
animals from this stock. Thisestimate is considered a minimum because not all entangledanimalsstrand and not all
stranded animals are found or reported.

Dueto limited observer program coverage, no data exist on the mortality of marine mammalsincidental to
Canadiancommercial fisheries (i.e., those similar to U.S. fisheries known to take Steller sealions). Asaresult,the
number of Steller sealions taken in Canadian watersis not known.

The minimum estimated mortality rate incidental to commercial fisheries(both U.S. and Canadian) is 2.65
sealions per year, based on observer data (0.6), self-reported fisheriesinformation (1.45), and stranding data (0.8).

Subsistence/Native Har vest I nfor mation

The 1992-96 subsistence harvest of Steller sealionsin Alaskawas estimated by the Alaska Department of
Fish and Game, under contract with NMFS (Wolfe and Mishler 1993, 1994, 1995, 1996, 1997). In each year, data
were collected through systematic interviews with hunters and users of marine mammals in approximately 2,100
households in about 60 coastal communities within the geographic range of the Steller sea lion in Alaska.
Approximately 16 of the interviewed communities lie within the range of the eastern U. S. stock. Only avery small
percentage (<1%) of the statewide subsistence take wastypically fromthe easternU. S. stock. The total subsistence
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take of Steller sealionsfromthisstock wasestimateda 6, 1, 5, 0, 0, and 0 animalsin 1992-97, respectively. These
values for total take include 1 anima per year during 1992-94 that was reported struck and lost. The mean annual
subsistence take from this stock over the 3-year period from 1995 to 1997 was zero sealions from this stock.

An unknown number of Steller sealions from this stock are harvested by subsistence huntersin Canada. The
magnitude of the Canadiansubsistenceharvest is believedto be small. AlaskaNativesubsistencehuntershaveinitiated
discussions with Canadian hunters to quantify their respective subsistence harvests, and to identify any effect these
harvests may have on the cooperative management process.

Other Mortality

Illega shooting of sealionswasthought to be apotentially significant source of mortality prior to thelisting
of sealions as “threatened” under the ESA in 1990. Such shooting has beenillegal since the species was listed as
threatened. (Note: the 1994 Amendments to the MMPA made intentional lethal take of any marine mammal illegal
except for subsistence hunting by AlaskaNativesor whereimminently necessaryto protect humanlife). Recordsfrom
NMFS enforcement indicate that there were 2 cases of illegal shootings of Steller sealions in Southeast Alaska
between 1995-99: the casesinvolvedtheillegal shooting of one Steller sealion near Sitkain 1998, and 3 Steller sea
lionsin Petersburg. Both caseswere successfully prosecuted (NMFS, Alaska Enforcement Division).

Steller sealions are taken in British Columbia during commercial salmon farming operations (Table 4).
Preliminary figures from the British Columbia Aquaculture Predator Control Program indicated a mean annual
mortality of 44 Steller sealions fromthisstock over the periodfrom 1995 to 1999 (P. Olesiuk, pers.comm., Pacific
Biological Station, Nanaimo, BC, VIR 5K6). Note that the 1995 estimate includes one animal reported as an
unidentified sealion and the 1996 estimate is based on data from only thefirst three-quarters of 1996. The take of
Steller sealions hasincreased in recent years because of recent changes in sealion distribution which have likely
occurred in response to a shift in herring distribution (P. Olesiuk, pers. comm).

Strandings of Steller sealions withgunshot wounds do still occur, along withstrandings of animalsentangled
ingear that is not fishery-related. During the period from 1996-99 human-rel ated strandings of animal swith gunshot
wounds fromthis stock occurredin Oregon, Washington, and Alaskain 1996 (2 animals), 1997 (3 animals), 1998 (1
animal),and1999 (2 animals), resulting inan estimated annua mortality of 2.0 Steller sealions fromthisstock during
1996-99. Thisestimateis considered a minimum because not all stranded animals are found, reported, or cause of
death determined (vianecropsy by trained personnel). In addition, human-related stranding data are not available for
British Columbia. Reports of stranded animals in Alaska with gunshot wounds have been included in the above
estimates. However, itisnot possibleto tell whether the animal wasillegally shot or if the animal was struck and lost
by subsi stence hunters (inwhich case the mortality woul d have beenlegal andaccountedfor inthe subsistence harvest
estimate). However, one of the two 1996 reports was from Alaska and has been included because there were no
subsistence struck and lost reports during that year.

STATUSOF STOCK

Based oncurrently availabledata, the minimum estimated fishery mortality and serious injury for this stock
(44) isgreater thanthat 10% of the calculated PBR (139) and, therefore, cannot be consideredto be insignificant and
approaching azero mortality and seriousinjury rate. The estimated annual level of total human-caused mortality and
serious injury from fishery interactions, subsistence harvests, and shootings (44 + 0 + 2 = 46) does not exceed the
PBR (1,395) for thisstock. The eastern U. S. stock of Steller sealioniscurrently listed as“threatened” under the
ESA, andtherefore designated as“ depleted” under the MMPA. Asaresult, thisstock isclassified asastrategic stock.
Although the stock size has increased in recent years, the status of this stock relative to its Optimum Sustainable
Population sizeis unknown.

Habitat Concerns

Unlike the observed decline in the western U. S. stock of Steller sealion there has not been a concomitant
declineinthe easternU. S. stock. Concernsregarding the possibleimpactsof commercia groundfish fisheriesinthe
Gulf of Alaskaand Bering Seahave beennoted previously (see Habitat Concerns sectioninassessment report for the
western U. S. stock). However, the eastern U. S. stock is stable or increasing in the northern portion of its range
(Southeast Alaska and BritishColumbia). The stock has been declining in the southern end of its range (see Current
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Popul ation Trend), where habitat concerns include reduced prey availability, contaminants, and di sease (Sydeman and
Allen 1997).
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Revised 4/21/01
NORTHERN FUR SEAL (Callorhinusursinus): Eastern Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Northern fur sealsoccur fromsouthern
Cdlifornia north to the Bering Sea (Fig. 5) and
west to the Okhotsk Sea and Honshu Idand, |-
Japan. During the breeding season, P&,

b A ) s D "!\! o), s
approximately 74% of the worldwide population V" ‘S‘.,,I Ak ,WH‘&"” ﬁ‘-’t
is found on the PriT)ilof Islands in the southern l»’l’?@illll "r “‘3‘"‘{“
.l.

Bering Sea, with the remaining animals spread "l i
throughout the North Pacific Ocean (Lander and 3 J K £ ’!’l
Kajimura1982). Of the sealsin U. S. waters / "‘"[f;' sy ||
outside of the Pribil of Islands, approximately 1% .ﬂ < 4,

of the population isfound on Bogoslof Island in '.j. “
the southernBering Seaand on San Miguel Idand \\ oSy, ” K
off southern California(NMFS1993). Northern ' ~'

fur seals may temporarily haul out onto land at '.

other sites in Alaska, British Columbia, and on
islets aong the coast of the continental United '

States, but generally do so outside of the '... - i\

breeding season (Fiscus 1983). .. P -\ .
Duetodiffering requirementsduringthe "

annua reproductive season, adult males and '. b ‘.. ‘

females typically occur ashore at different, 3 ‘\
though overlapping times. Adult males usually \" Sar) Migue m?‘\‘-—
occur on shore during the 4-month period from
May-August, though some may be present until  Figure5. Approximate distribution of northern fur sealsin the
November (well after givinguptheir territories).  eastern North Pacific (shaded area).

Adult females are found ashore for as long as 6

months (June-November). Followingtheir respectivetimesashore, seal sof both gendersthen migrate south and spend
the next 7-8 months a sea (Roppel 1984). Adult females and pups from the Pribilof 1slands migrate through the
Aleutian Islandsinto the North Pacific Ocean, often to the Oregon and California offshore waters. Many pups may
remainat seafor 22 months before returning to their rookery of birth. Adult malesgenerally migrateonly asfar south
asthe Gulf of Alaska (Kgjimura1984). Thereis considerable interchange of individuals between rookeries.

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution is continuous during feeding, geographic
separationduringthe breeding season, high natal sitefidelity (DelLong 1982); 2) Populationresponsedata: substantial
differencesinpopulation dynamics between Pribilof and San Miguel 1slands (Del.ong 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
Idand stock. The San Miguel 1dand stock is reported separately in the Stock Assessment Reports for the Pacific
Region.

POPULATION SIZE

The population estimate for the Eastern Pacific stock of northern fur seals is calculated as the estimated
number of pups a rookeries multiplied by aseries of different expansionfactorsdeterminedfromalifetableanalysis
to estimate the number of yearlings, 2 year olds, 3 year olds, and animals a least 4 years old (Lander 1981). The
resulting population estimate is equal to the pup count multiplied by 4.475. The expansion factor is based on a sex
andagedistributionestimatedafter the harvest of juvenile maleswasterminated. A preliminary analysisindicated that
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the dynamics of the population have
not changed in the last 15 years, so the
4. 475expangonfactor remainsgppropriate
(J. Baker, pers. comm., Southwest

Table5a. Estimates and/or counts of northern fur seal pups born on the

Pribilof Islands and Bogoslof Island.
___________________________________________________________________________|

Fisheries Science Center, 2570 Dole Haulout location

St., Honolulu, HI 96822; author’ s not:

the expansion is dlightly incorrect and Year | St.Paul SealionRock | St.George | Bogoslof Total
will be updated in the 2002 SARY). 1992" 182437 10217 25160 898 218712
Currently, CV's are unavailablefor the (8919) (568) (707) (N/A) (0041)
expansionfactor. Asthegreat majority

of pups are born on the Pribilof 1994 132115134 129531 221234 1’\'312 228711
Islands, pupestimatesare concentrated (6.180) (%69 (410 (N/A)

on these islands, though additional 1996 170,125 12,891 27,385 1272 211,673
counts are made on Bogoslof Island. (21,244) (989) (299 (N/A) (010
S.' nee 1990, pup counts have occurred 1998° 179,149 12,891 22,090 5,0% 219,226
biennially on St. Paul and St. George (6,193 (989) 22) ) (0.029)

Islands, dthoughlessfrequentlyonSea
Lion Rock and Bogodlof Island (Table
5a). In 1992, 1994, 1996, and 1998
pupcountsonthe Pribilof Idandswere
218,712 (CV=0.041), 228,711 (CV =
0.036),and 211,673 (CV =0.100),and
219,226 respectively (Antonelis et a. 1994,
Antoneliset al. 1996, York et al. 1997,York et al.
1998, Ream et al. 1999). The average mean pup
count for 1994, 1996 and 1998 is 219,870.
Therefore,the most recent estimate for the number
of fur seals in the Eastern Pacific stock is
approximately 983,918 (4.475x219,870).

Minimum Population Estimate

ACV(N) thatincorporatesthe variancedue
to the correction factor is not currently available.
Consistent with a recommendation of the Alaska
Scientific Review Group (SAR)and

1 Incorporates the 1990 est for Sea Lion Rock and the 1993 count for Bogoslof Is.
2 Incorporates the 1994 est. for Sea Lion Rock and the 1995 count for Bogoslof Is.
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recommendti ons contained in Wade and Angliss Figure 6a. Production of northern fur seal pups on St. Paul
Isand, Alaska, 1970-98.

(1997), a default CV(N) of 0.2 was used in the
calculation of the minimum population estimate

(Nmin) for this stock (DeMaster 1998). Ny is

calculated using Equation 1 from the PBR

Guiddines (Wade and Angliss 1997): Nyn =

N/exp(0.842x[In(1+[CV(N)])]*). Using the

populationestimate(N) of 983,918 andthe default

CV (0.2), Ny for the Eastern Pacific stock of

northern fur sealsis 832,798.

Current Population Trend

The Alaska population of northern fur
seals recovered to approximately 1.25 millionin
1974 after the killing of femalesinthe pelagic fur
sead harvest was terminated in 1968. The
population then began to decrease with pup
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productiondeclining a arate of 6.5-7.8% per year into the 1980s (Y ork 1987). By 1983 thetotal stock estimatewas
877,000 (Briggs and Fowler 1984). Annual pup productionon St. Paul |land hasremainedrel atively stablesince 1981
(Fig. 6a), indicating that stock size has not changed muchinrecent years(Y ork and Fowler 1992). The 1996 estimate
of number of pupsbornon St. Paul Idandisnot significantly different fromthe 1990, 1992, or 1994 estimates (Y ork
etal.1997). Althoughtherewasaslight increaseinthe number of pupsborn on St. Georgelsland in 1996, the number
of pups borndeclinedbetween 1996 and 1998, and the 1998 countswere similar to those obtainedin 1990, 1992, and
1994 (Fig.6b). Thenorthernfur seal wasdesignated as* depleted” under theMarineMammal Protection Act (MMPA)
in 1988 because population levels had declined to less than 50% of levels observed in the late 1950s and there was
no compelling evidencethat carrying capacity (K) had changedsubstantially sincethelate 1950s(NMFS1993). Under
the MMPA, this stock will remain listed as depleted until population levels reach at least the lower limit of its
optimum sustainable population (estimated at 60% of K).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Thenorthern fur seal population increased steadily during 1912-24 after the commercia harvest no longer
included pregnant femal es. During this period, therate of popul ation growth was approximately 8.6% (SE = 1.47) per
year (A. Y ork unpubl. data, National Marine Mammal Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115), the
maximum recorded for this species. This growth rate is similar and sightly higher than the 8.12% rate of increase
(approximate SE = 1.29) estimated by Gerrodette et al.(1985). Though not ashighasgrowthratesestimatedfor other
fur seal species, the 8.6% rate of increase isconsideredareliable estimate of Ry,.x given the extremely low density
of the population in the early 1900s.

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized MMPA, the potential biological remova (PBR) isdefined asthe product of the
minimum population estimate, one-half the maximum theoretical net productivity rate, and a recovery factor: PBR
=Nyin X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.5, the value for depleted stocks under the MM PA
(Wade and Angliss1997). Thus, for the Eastern Pacific stock of northern fur seals, PBR = 17,905 animals (832,798
x 0.043 x 0.5).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

The NMFSestimateof thetotal number of northernfur sealskilledincidental to boththe foreign andthe joint
U. S.-foreign commercia groundfishtrawl fisheriesinthe North Pacific from 1978 to 1988 was 246 (95% ClI: 68 -
567), resulting inan estimated mean annud rate of 22 northernfur seals (Perez and Loughlin1991). Theforeign high
seas driftnet fisheriesalsoincidentally killedlarge numbersof northern fur seals, with an estimated 5,200 (95% Cl:
4,500 - 6,000) animals taken during 1991 (Larntz and Garrott 1993). These estimates were not included in the
mortality rate cal cul ation because the fisheries are nolonger operative, athoughsomelowlevel of illegal fishing may
still be occurring. Commercial net fisheries in international waters of the North Pacific Ocean have decreased
significantly in recent years. The assumed level of incidental catch of northern fur sealsin those fisheries, though
unknown, isthought to be minimal (T. Loughlin, pers.comm., National Marine Mammal Laboratory, 7600 Sand Point
Way NE, Seattle, WA, 98115).

Sixdifferent commercial fisheriesinAlaskathat coul dhaveinteracted with northernfur seal sweremonitored
for incidental take by fishery observersduring 1990-99: Bering Sea(and Aleutian |lands) groundfishtrawl, longline,
and pot fisheries, and Gulf of Alaskagroundfishtrawl,longline, and pot fisheries. The only observedfisheryinwhich
incidental mortality occurredwas the Bering Sea and Aleutian |lands groundfish trawl (Table 5), withamean annua
(total) mortality of 0.6 (CV =0.61). In 1990 and 1991, observers monitored the Prince William Sound salmondrift
gillnet fishery and recorded no mortalities of northernfur seals. In 1990, observersboarded 300 (57.3%) of the 524
vessels that fished in the Prince William Sound salmon drift gillnet fishery, monitoring a total of 3,166 sets, or
roughly 4% of the estimated number of sets made by the fleet (Wynne et a. 1991). In 1991, observersboarded 531
(86.9%) of the 611 registeredvesselsand monitored atotal of 5,875 sets, or roughly 5% of the estimated sets made
by the fleet (Wynne et a. 1992). During 1990, observers also boarded 59 (38.3%) of the 154 vessels participating
inthe AlaskaPeninsula/Aleutian I9dands salmondrift gillnet fishery, monitoring atotal of 373 sets, or roughly 4% of
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the estimated number of sets made by the fleet (Wynne et a. 1991). Although no interactionwithnorthernfur seals
was recorded by observers in 1990 and 1991 in these fisheries, due in part to the low level of observer coverage,
mortalities did occur as recorded in fisher self-reports (see Table 5b).

An additional source of information on the number of northern fur seals killed or injured incidental to
commercial fishery operationsisthe self-reportedfisheriesinformationrequired of vessel operatorsby the MMPA.
During the period between 1990 and 1999, fisher sel f-reportsfromthree unobservedfisheries (see Table 5b) resulted
inanannua mean of 14.5 mortalitiesfrominteractions withcommercial fishing gear. Whilelogbook records (fisher
self-reportsrequired during 1990-94) are most likely negatively biased (Credleet al. 1994), thebiasintheseestimates
arehardto quantify because a | east inone area (Prince William Sound), it is unlikely that fur seals occur and reports
of fur seal-fishery interactions arelikely the result of species misidentification. The great majority of the incidental
take infisher self-reportsoccurredinthe Bristol Bay salmondrift net fishery. 1n 1990, self-reportsfrom the Bristol
Bay set and drift gillnet fisheries were combined. Asaresult, some of the northern fur seal mortalities reportedin
1990 may have occurred in the set net fishery. Logbook data are available for part of 1989-1994, after which
incidental mortality reporting requirements were modified. Under the new system, logbooks are no longer required;
instead, fishers provide self-reports. Datafor the 1994-95 phase-in period is fragmentary. After 1995, thelevel of
reporting droppeddramatically, suchthat the records are consideredincomplete and estimates of mortality based on
them represent minimums (see Appendix 7 for details).

Table5b. Summary of incidental mortality of northern fur seals (Eastern Pacific stock) dueto commercial fisheries
from 1990 through 1998 and calculation of the mean annud mortality rate. Mean annual mortality in brackets
representsaminimumestimatefromself-reportedfisheriesinformation. Datafrom 1994 to 1998 (or the most recent
5 years of available data) are used in the mortality calculation when more than 5 years of data are provided for a
particular fishery. n/aindicates that data are not available.

Rangeof | Observed Estimated Mean
Fishery Data | observer mortality mortality annual
name Years | type | coverage (in given (in given mortality
yrs) yrs.)
Bering Sea/Aleutian 90-98 obs 53-74% 0,341, 0,6,5,1, 0.6
Idands groundfish trawl data 2,0,1,0,0, | 3,0,22,0, (CVv =0.61)
0 0
Observer program total 0.6
(CV =0.61)
Reported
mortalities
Prince William Sound 90-98 self n/a 1,1,0,0, n/a [$0.5]
salmon drift gillnet report n/a, nfa, n/a,
S n/a, n/a, n/a
Alaska 90-98 | self 2,0,0,0, n/a [$0.5]
Peninsula/Aleutian report n/a, na, nfa,
Islands salmon drift S n/a, n/a, n/a
gillnet
Bristol Bay salmon drift | 90-98 | self n/a 5,0, 49, 0, n/a [$13.5]
gillnet report n/a, na, nfa,
S n/a, n/a, n/a
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Rangeof | Observed Estimated Mean
Fishery Data | observer mortality mortality annual
name Years | type | coverage (in given (in given mortality
yrs) yrs.)
Minimum total annual $15.1
mortality (CV =0.61)

No observers have beenassignedto several of the gillnet fisheries that are known to interact withthisstock,
makingthe estimated mortality unreliable. However, thelarge stock size makesit unlikely that unreported mortalities
fromthosefisherieswouldbeasignificant source of mortality for the stock. Theestimated minimum annual mortality
rateincidental tocommercial fisheriesis15fur sealsper year based on observer data(0.6), and self-reportedfisheries
information (15) where observer datawere not available.

Subsistence/Native Harvest | nfor mation

AlaskaNativesresiding onthe Pribilof Idandsareall owedanannua subsistenceharvest of northernfur seals,
withatake range determined fromannua househol d surveys. From 1986t0 1996, theannual subsistenceharvest level
averaged 1,412 and 193 for St. Paul and St. George |slands, respectively, for atotal of 1,605. The subsistence harvest
levelsfrom1994-1999 were 1,777,1,525, 1,823, 1,380, 1,558, and 1,193. Theaverage subsistence harvest level for
1995-1999is1,495. Onlyjuvenile malesaretakeninthe subsistence harvest, which likely resultsin amuchsmaller
impact on population growth than a harvest of equal proportions of males and females. Afewfemales (3in 1996, 3
in1997,and5in 1998) were accidentally taken. Subsistence take in areas other than the Pribilof Idandsisknown to
occur, thoughbelievedto beminimal (NMFSunpubl.data, National Marine Mammal Laboratory, 7600 Sand Point Way
NE, Seattle, WA 98115).

Other Mortality

Intentional killing of northern fur seals by commercial fishers, sport fishers, and others may occur, but the
magnitude of this mortality is unknown. Suchshooting has been illegal since the specieswas listed as“ depleted” in
1988. (Note: the 1994 Amendmentsto the MM PA madeintentional |ethal take of any marine mammal illegal except
for subsistence hunting by Alaska Natives or where imminently necessary to protect human life).

Mortality resulting from entanglement in marine debris has been implicated as a contributing factor in the
decline observed in the northernfur seal populationonthe Pribilof Idands duringthe 1970s and early 1980s (Fowler
1987, Swartzman et al. 1990). Surveysconducted from 1995t0 1997 on St. Paul Islandindi catearate of entanglement
among subadult males comparable to the 0.2% rate observedfrom 1988 to 1992 (Fowler and Ragen 1990, Fowler et
al.1994), whichislower than the rate of entanglement (0.4%) observedduring 1976-85 (Fowler et al.1994). During
1995-97,NMFSresearchersinconjunctionwithmembers of the Aleut communitiesof St. Paul andSt. George ldands
captured and removed entangling debris (including trawl net, packing bands, twine, and miscellaneous items) from 88,
146 and 87 northern fur seals, respectively.

STATUSOF STOCK

Based on currently available data, the minimum estimated fishery mortality and serious injury for this stock
(15) is less than 10% of the calculated PBR (1,790) and, therefore, can be considered to be insignificant and
approaching azero mortality and serious injury rate. The estimated annual level of total human-caused mortality and
seriousinjury (15 + 1,495 = 1,510) is not known to exceed the PBR (17,905) for this stock. The Eastern Pacific
stock of northern fur seal is classified as a strategic stock becauseit is designated as “ depleted” under the MMPA.
The Alaska SRG has noted that the multiplier used to convert pup countsto total population sizeislikely negatively
biased and that the estimate of the current popul ationsize usingthe existing multiplierisonly marginallyl essthan 60%
of the best available estimate of K (DeMaster 1996). Therefore, the Alaska SRG has recommended that the NMFS
undertake research to evaluate the degree to which the currently used multiplier may be biased, and if necessary,
consider re-evaluating the status of this stock relative to carrying capacity.



Habitat Concerns

Recent rapiddevel opment onthe Pribilof Idandsincreasesthe potential for negatively affecting habitat used
by northern fur seals. Associated with the development on the islands comes the nearshore discharge of seafood
processing waste, oil and contaminant spills, increased direct human disturbance, and increased levels of noise and
olfactory pollution. Preliminary data suggest that the development on St. Paul Island may be impacting fur seal
rookeries as pup production has declined on two of the three rookeriesin closest proximity to human habitationand
to the sewer and processor outfalls. Studies designed to assess the potential impact of human and industrial
development on the Pribilofs have been planned.
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Revised 12/30/98
HARBOR SEAL (Phoca vitulinarichardsi): Southeast Alaska Stock

NOTE - 12/01: NMFS has new genetic information on harbor seals in Alaska which indicates that the current
boundariesbetweenthe Southeast Alaska, Gulf of Alaska, and Bering Sea stocks of harbor sealsinAlaskaneedto be
reassessed. NMFS, incooperationwithour partnersinthe Alaskan Native community, is evaluating the new genetic
information and hopes to make ajoint recommendation regarding stock structurein 2002. A complete revision of
the harbor seal stock assessments will be postponed until new stocks are defined.

STOCK DEFINITIONAND GEOGRAPHIC
RANGE

Harbor seals inhabit coasta and
estuarinewatersoff BgjaCalifornia, northalong
the western coasts of the United States, British
Columbia, and Southeast Alaska, west through
the Gulf of Alaska and Aleutian Ilands, and in
the Bering Seanorthto Cape Newenhamandthe
Pribilof Islands. They haul out on rocks, reefs,
beaches, and drifting glacia ice, and feed in
marine, estuarine, and occasionaly fresh
waters. Harbor seals generally are non-
migratory, with local movements associated
withsuchfactors astides, weather, season, food
availability, and reproduction (Scheffer and
Sipp 1944; Fisher 1952; Bigg 1969, 1981).
Theresults of recent satellitetagging studiesin
Southeast Alaska, Prince William Sound, and
Kodiak arealso consistent with the conclusion Figure 7. Approximate distribution of harbor seals in Alaska
that harbor sealsare non-migratory (Frostetal. waters (shaded area).

1996, Swainetal. 1996). However, somelong-

distancemovementsof taggedanimalsinAlaska

have beenrecorded (Pitcher and McAllister 1981, Frost et al. 1996). Strong fidelity of individualsfor haulout sites
inJune and August al so hasbeenreported, althoughthesestudiesconsidered only limited areas during arel atively short
period of time (Pitcher and Calkins 1979, Pitcher and McAllister 1981).

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous, natal dispersal characteristics
unknown, breeding dispersal is presumed to be very limited, year-round site fidelity observed, seasonal movements
greater than 300 kmrare (Harvey 1987) except inwesternAlaska(Hoover-Miller 1994); 2) Popul ationresponse data:
substantial differences in population dynamics between Southeast Alaska and the rest of Alaska, and presumed
differencesbetweenGulf of Alaskaand Bering Sea(Hoover 1988, Hoover-Miller 1994, WithrowandL oughlin1996);
3) Phenotypic data: clinal variation in body size and color phase (Shaughnessy and Fay 1977, Kelly 1981); 4)
Genotypic data: undeterminedfor Alaska, mitochondrial DNA analyses currently underway. Preliminary genetic data
indicate substantial variation in mtDNA suggesting at least two genetically distinct stocks in Alaska (Westlake and
O’ Corry-Crowe 1997). However, until additional samples are analyzed the Alaska Scientific Review Group (SRG)
recommended using the same stock boundaries asin the Stock A ssessment Reports for 1996 (Hill et al. 1997).

The Alaska SRG concluded that the scientific dataavailableto support three distinct biological stocks (i.e.,
geneticallyisol atedpopulations) were equivocal . However, the Alaska SRG recommended that the avail able datawere
sufficient tojustify the establishment of three management unitsfor harbor sealsinAlaska(DeMaster 1996). Further,
the SRGrecommendedthat, unlike the stock structure reportedin Small and DeMaster (1995), animalsinthe Aleutian
Idands should be included in the same management unit as animals in the Gulf of Alaska. As noted above, this
recommendation has beenadopted by NMFSwiththe caveat that management units and stocks are equivalent for the
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purposes of managing incidental take under section 118 of the Marine Mammal Protection Act (Wade and Angliss
1997). Therefore, based primarily on the significant population decline of sealsin the Gulf of Alaska, the possible
decline in the Bering Sea, and the stable populationin Southeast Alaska(see Current Population Trend section in the
respective harbor seal report for details), three separate stocks are recognized in Alaska waters: 1) the Southeast
Alaskastock - occurring fromthe Alaska/British Columbia border to Cape Suckling, Alaska (144°W), 2) the Gulf of
Alaska stock - occurring from Cape Suckling to Unimak Pass, including animalsthroughout the Aleutian Islands, and
3) the Bering Seastock - including all watersnorth of Unimak Pass (Fig. 7). Informationconcerning the three harbor
seal stocks recognized along the West Coast of the continental United States can be found in the Stock Assessment
Reports for the Pacific Region.

POPULATION SIZE

The most recent comprehensive aeria survey of harbor sealsin Southeast Alaskawas conducted during the
autumnmoltin1993. Eleven separate areas, with amean of 39 (21-59) sites each, were surveyed 5-9 times each; the
minimum number of surveysfor each of the 427 siteswasusually 4 or 5. Ten of 11 areas were surveyed during the
thirdweek of September; one areawas surveyedfrom 31 August to 6 September. All known harbor seal haulout sites
in each areawere surveyed, and reconnaissance 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
assumptionthat a locations affected by tides, harbor seals haul out in greatest numbers at and around the time of low
tide (Pitcher and Calkins 1979, Calambokidis et al. 1987). Some of the survey effort was conducted after the molt
peak. If itisassumed that harbor seals decrease their amount of time hauled out after the molt, the countsfrom the
1993 surveys may have underestimatedthe number of seals. Mathewsand Kelly (1996), for instance, suggested more
than half of the estimated 6,000 seals found in Glacier Bay in August were not detected inthe bay, or withina60-km
radius of the bay, during the September 1993 survey.

The sum of al mean counts was 21,523 with a combined CV = 0.026 (Loughlin 1994). This method of
estimating abundance and its CV assumesthat during the survey period no migration occurred between sites and that
there was no trend in the number of animals ashore. The number of seals moving between areas was assumed to be
small considering eacharea'slarge geographic size, though asmall number of seals may have been counted twice, or
not at all. Datacollectedfrom 36 tagged harbor sealsin Southeast Alaskafrom 1 to 11 September 1994 resulted in
acorrection factor of 1.74 (CV = 0.068) to account for animalsin the water which are thus missed during the aerial
surveys (Withrow and Loughlin1995). Although thiscorrection factor (CF) was not derived during the actual survey
in 1993, it was considered conservative because the data used to devel op the CF were collected during atime period
(early September) when seal s are assumedto spend more time on haul outsthan whenthe surveys were flown in 1993
(late September). Utilizing this correction factor results in a population estimate of 37,450 (21,523 x 1.74; CV =
0.073) for the Southeast Alaska stock of harbor seals.

It should be noted that the CF developedfor tidally influenced rocky substrate may not apply to seals hauled
onice fromtidewater glaciers (AlaskaSRG, see DeMaster 1996). Given therelatively small number of harbor seals
counted on glacia haulouts, the magnitude of any bias resulting fromusing an inappropriate CF islikely small. That
is, if no CF were applied to the counts of seals hauled on glacial haulouts during the 1993 surveys, the resulting
abundanceestimatef or Southeast Alaskawoul dbereduced by approximately 3% or 1,000 animals. NMFSwill attempt
to capture and radio-tag seal sthat utilize glacial haulouts prior to the next survey in Southeast Alaska. If such efforts
are unsuccessful, pending recommendations fromthe AlaskaSRG, NMFSwill reconsi der themethods usedto correct
for the number of seals hauled on glacia haulouts.

Minimum Population Estimate

The minimum population estimate (Ny,) for this stock is calculated using Equation 1 from the PBR
Guidelines (Wade and Angliss1997): Ny, = N/exp(0.842x[In(1+[CV(N)]A]*). Using the population estimate (N)
of 37,450 and its associated CV (N) of 0.073, N, for this stock of harbor sealsis 35,226.

Current Population Trend

Population trend data have been collected in the vicinity of Sitkaand Ketchikan since 1983. When counts
from 1993 were compared with those made in the early 1980s, mean counts of harbor seals at both locations were
lower. However, thisisprobably explained by thelate survey datesin 1993. Mean countsfrom both trend routeshave
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increased since 1983. The mean count for the Ketchikan trend route was 2,708 in 1996, an increase of 3.8% from
the 1995 count. The number of harbor sealsat the Ketchikan trend sites hasincreased 9.3% annually (95% Cl: 7.5%-
11.0%) from 1983 to 1996 (Small et al. 1997). The mean count for the Sitka trend route decreased 21.5%fromthe
1995 count of 2,041 to 1,602 in 1996. However, trend estimates based on modeling count data and environmental
covariatesindicatethat the number of harbor sealsat the Sitkatrend sites hasincreased3.0%annually (95%Cl: 2.1%-
3.9%) from 1983101996 (Small et al. 1997). It shouldbe clear that these dataarefrom selected ‘trend’ sites and not
complete census surveys. Further, both of these trend routes are for terrestrial haul outs, which may not be
representative of animalsthat use glacia haul outs.

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

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

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

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized 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 = Nyn X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 1.0
(Wade and Angliss 1997), as population levels have increased or remained stable with a known human take (Pitcher
1990, Small et al. 1997). Thus, for this stock of harbor seals, PBR = 2,114 animals (35,226 x 0.06 x 1.0).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|Information

Some fishing effort by vessels participating inthe Gulf of Alaska(GOA) groundfishlongline fishery occurs
inthe offshore watersof Southeast Alaska. Effort levelsareinsignificant for the portion of the GOA groundfish trawl
and pot fisheries operating inthese waters. During the period from 1990to 1996, 21-31% of the GOA longline catch
occurred within the range of the Southeast Alaska harbor seal stock. Thisfishery has been monitored for incidental
take by fishery observers from1990 to 1996 (8-21% observer coverage), although observer coverage has been very
low in the offshore waters of Southeast Alaska (Table 6a). The only observed harbor seal mortality in this fishery
occurred in 1995, resulting in amean annual (total) mortality of 4 (CV = 1.0).

Anadditional sourceof informationonthe number of harbor sealskilled or injuredincidental to commercial
fishery operations s the self-reportedfisheriesinformationrequired of vessel operatorsby the MMPA. During the
period between 1990 and 1996, fisher self-reports from 2 unobserved fisheries (see Table 6a) resulted in an annual
meanof 31.25 mortalitiesfrominteractionswithcommercial fishing gear. However, becauselogbook records(fisher
self-reportsrequired during 1990-94) are most likely negatively biased (Credleet al. 1994), these are considered to
be minimum estimates. Asrecommended by the Alaska SRG, given that harbor seals are the only common phocidin
Southeast Alaska, fisher sel f-reportsof unidentifiedphocidmortalitieshave beenincluded asincidental takesof harbor
sealsin Table 6a(DeMaster 1996: p. 8). The majority of self-reported incidental takes were reported inthe Y akutat
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salmon set gillnet fishery. Self-reported fisheries data are incomplete for 1994, not available for 1995, and
considered unreliable for 1996 (see Appendix 7).

Table6a. Summary of incidental mortality of harbor seals(Southeast Alaskastock) dueto commercia fisheriesfrom
1990 through 1996 and cal culation of the mean annual mortality rate. Mean annual mortality inbrackets represents
aminimum estimate from self-reported fisheries information. Datafrom 1992 to 1996 (or the most recent 5 years
of available data) are used in the mortality calculation when more than 5 years of data are provided for a particular
fishery. n/aindicatesthat dataare not available.

Range of Observed Estimated Mean
Fishery Data | observer mortality mortality annual
name Years | type | coverage (in given (in given mortality
yrs.) yrs.)
Gulf of Alaska 90-96 obs <1-5% 0,0,0,0, 0,0,0,0, 4
groundfish longline (incl. data 0,10 0,20,0 (Cv =10
misc. finfish and
sablefish fisheries)
Observer program total 4
(CV =10
Reported
mortalities
Southeast Alaskasalmon | 90-96 self n/a 8,1,4, 2, n‘a [$3.75]
drift gillnet report n/a, na, n/a
s
Y akutat salmon set 90-96 | self n/a 0, 18, 31, 61, n/a [$27.5]
gillnet report n/a, n/a, n/a
s
Minimum total annual $35.25
mortality (Cv=1.0)

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

Subsistence/Native Harvest | nfor mation

The 1992-96 subsistence harvest of harbor seals in Alaskawas estimated by the Alaska Department of Fish
and Game, under contract with NMFS (Table 6b: Wolfe and Mishler 1993, 1994, 1995, 1996, 1997). In each year,
datawere collected through systematic interviews with hunters and users of marine mammalsinapproximately 2,100
households inabout 60 coastal communitieswithinthe geographic range of the harbor seal in Alaska. Interviewswere
conducted in 18 communities in Southeast Alaska. The statewide total subsistence take of harbor sealsin 1992 was
estimated at 2,888 (95% CI 2,320-3,741), with 2,535 harvested and 353 struck and lost. The total subsistence take
in 1993 was estimated at 2,736 (95% CI 2,334-3,471), with 2,365 harvested and 371 struck and lost. The total
subsistencetakein 1994 was estimateda 2,621 (95%Cl 2,110-3,457), with 2,313 harvestedand 308 struck and | ost.
Thetotal subsistencetakein1995wasestimatedat 2,742 (95%Cl 2,184-3,679), with2,499 harvestedand243 struck
and lost. Thetotal subsistencetakein1996 wasestimatedat 2,741 (95% Cl 2,378-3,479), with 2,415 harvested and
327 struck and lost.
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Table 6bprovidesasummary of the subsistenceharvestinformationfor the Southeast Alaskastock. Themean
annual subsistence take from this stock of harbor seals, including struck and lost, over the 3-year period from 1994
to 1996 was 1,749 animals. Thereported average age-specific kill of the harvest from the Southeast Alaska stock
since 1992 was 85% adults, 7% juveniles, 1% pups, and 7% of unknown age. The reported average sex-specific kill
of the harvest was 49% males, 24% females, and 27% of unknown sex.

Table6b. Summary of the subsistence harvest data for the Southeast Alaska stock of harbor seals, 1992-96.

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

Other Mortality

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

STATUSOF STOCK

Harbor sealsarenot listed as* depleted” under the MM PAor listed as“threatened” or “endangered” under the
Endangered Species Act. A reliable estimate of the annual rate of mortality incidental to commercial fisheriesis
unavailable. Therefore, itisunknownwhether thekill rateisinsignificant. At present, annual mortality levelslessthan
211 animalsper year (i.e., 10% of PBR) can be considered insignificant and approaching zero mortality and serious
injury rate. Based on currently available data, the estimated annual level of total human-caused mortality is 1,785 (36
+1,749) harbor seals. Although considered unlikely dueto stableor increasing trends, it isunknown if the estimated
annua level of total human-caused mortality and serious injury exceeds the PBR (2,114) for this stock. Until
additional informationonmortality incidental tocommercial fisheriesbecomes available, the Southeast Alaskastock
of harbor sealsisnot classified as strategic. Thisclassificationisconsistent with therecommendations of the Alaska
Scientific Review Group (DeMaster 1995: p. 14). The status of this stock relative to its Optimum Sustainable
Population size is unknown.
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Revised 12/30/98; minor editorial revisions on 9/23/00
HARBOR SEAL (Phoca vitulinarichardsi): Gulf of Alaska Stock

NOTE - 12/01: NMFS has new genetic information on harbor seals in Alaska which indicates that the current
boundariesbetweenthe Southeast Alaska, Gulf of Alaska, and Bering Sea stocks of harbor sealsinAlaskaneedto be
reassessed. NMFS, incooperationwithour partnersinthe Alaskan Native community, is evaluating the new genetic
information and hopes to make ajoint recommendation regarding stock structurein 2002. A complete revision of
the harbor seal stock assessments will be postponed until new stocks are defined.

STOCK DEFINITION AND GEOGRAPHIC RANGE

Harbor seals inhabit coastal and
estuarinewatersoff BajaCalifornia, northalong
the western coasts of the United States, British
Columbia, and Southeast Alaska, west through
the Gulf of Alaska and Aleutian Islands, and in
the Bering Sea northward to Cape Newenham
andthe Pribilof Islands. They haul out onrocks,
reefs, beaches, and drifting glacia ice, and feed
in marine, estuarine, and occasionally fresh
waters. Harbor seals generally are non-
migraory, with local movements associated
withsuchfactorsastides, weather, season, food
availability, and reproduction (Scheffer and
Slipp 1944; Fisher 1952; Bigg 1969, 1981).
The resultsof recent satellitetagging studiesin
Southeast Alaska, Prince William Sound, and
Kodiak are also consistent with the conclusion
that harbor seals are non-migratory (Frost et al.
1996, Swainet al. 1996). However, some long-
distancemovementsof taggedanimalsinAlaska
have been recorded (Pitcher and McAllister
1981, Frost et al. 1996). Strong fidelity of individuals for haulout sitesin June and August also has been reported,
athoughthesestudiesconsideredonlylimitedareasduringarel atively short period of time (Pitcher and Calkins1979,
Pitcher and McAllister 1981).

The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous, natal dispersal characteristics
unknown, breeding dispersal is presumed to be very limited, year-round site fidelity observed, seasonal movements
greater than 300 kmrare (Harvey 1987) except inwesternAlaska(Hoover-Miller 1994); 2) Popul ationresponse data:
substantial differences in population dynamics between Southeast Alaska and the rest of Alaska, and presumed
differencesbetweenGulf of Alaskaand Bering Sea(Hoover 1988, Hoover-Miller 1994, WithrowandL oughlin1996);
3) Phenotypic data: clinal variation in body size and color phase (Shaughnessy and Fay 1977, Kelly 1981); 4)
Genotypic data: undeterminedfor Alaska, mitochondrial DNA analyses currently underway. Preliminary genetic data
indicate substantial variation in mtDNA suggesting at least two genetically distinct stocks in Alaska (Westlake and
O’ Corry-Crowe 1997). However, until additional samples are analyzed the Alaska Scientific Review Group (SRG)
recommended using the same stock boundaries asin the Stock A ssessment Reports for 1996 (Hill et al. 1997).

The Alaska SRG concluded that the scientific dataavailableto support three distinct biological stocks (i.e.,
geneticallyisol atedpopulations) were equivocal . However, the Alaska SRG recommended that the avail abledatawere
sufficient tojustify the establishment of three management unitsfor harbor sealsinAlaska(DeMaster 1996). Further,
the SRGrecommendedthat, unlikethe stock structure reportedin Small and DeMaster (1995), animalsintheAleutian
Idands should be included in the same management unit as animals in the Gulf of Alaska. As noted above, this
recommendation has beenadopted by NMFSwiththe caveat that management units and stocks are equivalent for the

Figure 8. Approximate distribution of harbor seals in Alaska
waters (shaded ared).
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purposes of managing incidental take under section 118 of the Marine Mammal Protection Act (Wade and Angliss
1997). Therefore, based primarily on the significant population decline of sealsin the Gulf of Alaska, the possible
decline in the Bering Sea, and the stable populationin Southeast Alaska(see Current Population Trend section in the
respective harbor seal report for details), three separate stocks are recognized in Alaska waters: 1) the Southeast
Alaskastock - occurring fromthe Alaska/British Columbia border to Cape Suckling, Alaska (144°W), 2) the Gulf of
Alaska stock - occurring from Cape Suckling to Unimak Pass, including animalsthroughout the Aleutian Islands, and
3) the Bering Seastock - including all watersnorth of Unimak Pass (Fig. 8). Informationconcerning the three harbor
seal stocks recognized along the West Coast of the continental United States can be found in the Stock Assessment
Reports for the Pacific Region.

POPULATION SIZE

Extensive photographic aerial surveys of harbor seals from the Gulf of Alaskastock were conductedduring
1994 and 1996. The Aleutian Islandswere surveyed from 29 August to 8 September of 1994 (Withrow and Loughlin
1995a). Between 25 August and 3 September of 1996 the south side of the Alaska Peninsula, Cook Inlet, Kenal
Peninsula, Kodiak Archipelago, and Copper River Deltawere surveyed (Withrow and Loughlin 1997). All known
harbor seal haulout sitesin each areawere surveyed, and reconnai ssance surveys were flown prior to photographic
surveysto establish the location of additional sites. Aeria surveyswere flown within 2 hours on either side of low
tide, basedonthe assumptionthat a locations aff ected by tides, harbor seals haul out in greatest numbersat andaround
the time of low tide (Pitcher and Calkins 1979, Calambokidis et al. 1987). One to seven repetitive photographic
counts were obtained for each mgjor haulout site within each study area. Coefficients of variation (CV) were
determinedfor multiple surveys and found to be <0.19 in al cases. This method of estimating abundanceandits CV
assumes that during the survey period no migration occurred between sites and that there was no trend i nthe number
of animalsashore. The number of seals moving between areas was assumed to be small considering each area'slarge
geographic size, though asmall number of seals may have been counted twice or not at al.

During summer of 1996, two different aeria surveys covered portions of Prince William Sound. During
August 17-26, surveys of trend route A in Prince William Sound resulted in an adjusted mean count of 984 (CV =
0.045) seals(Frost et al. 1997). Between August 27 and September 6, surveys of trend route B, excluding Columbia
Bay (atidewater glacia haulout system), in Prince William Sound resulted in amean count of 1,261 (CV = 0.044)
seals (unpubl. data, J. Burns, Living Resources Inc., P. O. Box 83570, Fairbanks, AK, 99708). During the route B
surveys, the count datafrom ColumbiaBay were considered unreliable due to difficult ice conditions and the widely
scattered distributionof seals. Instead, areasonabl e minimum estimatefor the number of harbor seal susing Columbia
Bay a the time of the surveys (1,000 seals) will be added below (see Minimum Population Estimate section).
Combining the countsfromtrend routes A and B resultsinamean count of 2,245 (CV = 0.032) harbor sealsinPrince
William Sound, excluding Columbia Bay.

Due to the extreme difficulty in censusing harbor seals during the 1994 Aleutian Islands survey, it is
recommended that the maximum count of 3,437 be used for an abundance estimate for that region (Withrow and
Loughlin 1995a). The coefficient of variation for the mean count (CV = 0.059) should be usedfor the 1994 survey
databecause an estimate for the CVis not availablefor the maximum count. The mean count for the 1996 surveyswas
16,013 (CV = 0.025) harbor seals, with the following mean counts for the major survey areas. Copper River Delta
3,174 (CV =0.078); Prince William Sound 2,245; Kenai Peninsula713(CV=0.072); CooklInlet 2,244 (CV=0.105);
Kodiak Archipelago 4,437 (CV = 0.035); and the south side of the AlaskaPeninsula3,200 (CV = 0.034). Therefore,
for the Gulf of Alaska stock of harbor seals, the total combined count from the 1994 and 1996 aerial surveys was
19,450 (CV =0.023) animals.

Data collected from 36 tagged harbor sealsin Southeast Alaska during 1994 resultedinacorrectionfactor
of 1.74 (CV = 0.068) to account for animals in the water which are thus missed during the aeria surveys (Withrow
and Loughlin1995b). In 1995, 25 harbor seals were tagged at a sand bar haulout near Cordova, AK (note: within the
Gulf of Alaska). The haulout behavior of these sealswas monitored from August 12 to 23, and a correction factor of
1.50(CV=0.047) wasdevel opedfor the 1995 aerial surveyinthisarea(Withrowand Loughlin1996). Althoughmuch
of the haulout substrateinthe Gulf of Alaskaareaisrocky, the 1.50 CF (correction factor) from 1995 isconsidered
to be the best availableandmost conservative CF for the 1996 survey data because the data used to estimate the CF
were1) collectedinthe survey areg, 2) collected during acomparabl e low-tide survey window, and 3) collected more
closely tothe peak haul out time period (i.e., CF data collected from 12 August to 23 August versus the survey data
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from 23 August to 9 September). The Southeast Alaska correction factor of 1.74 was not employed for this stock
becausethe datausedto cal culatethe CFwere 1) not collected from the Gulf of Alaskaareaand 2) collected to some
extent after the survey period was completed (i.e., CF datafrom SE Alaska were collected from 1 September to 11
September)(Alaska SRG, see DeMaster 1996). Therefore, using the Gulf of Alaska correction factor resultsin an
abundance estimate of 29,175 (19,450 x 1.50, CV = 0.052) for the Gulf of Alaska stock of harbor seals.

The next round of aerial surveysto assess the abundance of thisstock will occur during the summersof 1999
(Aleutian Idands) and 2001 (Gulf of Alaska). Preliminary results of these surveyswill be availableinautumn of the
respective survey year.

Minimum Population Estimate

The minimum population estimate (Ny,) for this stock is calculated using Equation 1 from the PBR
Guidelines (Wadeand Angliss1997): Ny, = N/exp(0.842x[In(1+[CV (N)]?)]”). Usingthe populationestimate (N)
of 29,175 and its associated CV (N) of 0.052, N, for this stock of harbor sealsis27,917. Including the minimum
populationestimate for ColumbiaBay (1,000animals) resultsinan N, of 28,917 harbor sealsfor the Gulf of Alaska
stock.

Current Population Trend

The populationtrendinthe Aleutian Idlandsisunclear because the 1994 survey was the most compl ete census
to datefor that region. Previousharbor seal countsinthat areaare not comparableto the 1994 data becausethey were
conducted incidental to surveys designed to assess other species (i.e., seaotters or Steller sealions). However, a
subset of the 1994 survey in the eastern Aleutian Idands indicated a count of 1,600 in an area that had counts of
approximately 1,000-2,500 seals during 1975-77 (Small 1996).

InPrince William Sound, harbor seal numbersdeclinedby 57%from 1984 to 1992 (Pitcher 1989, Frostand
Lowry 1993). The decline began before the 1989 Exxon Valdez il spill, was greatest inthe year of the spill, and may
have lessenedthereafter. Between 1989 and 1995, aerial survey counts of 25 haulout sitesin Prince William Sound
(trend route A) showed significant declinesin the number of seals during the molt (19%) and during pupping (31%)
(Frostetal.1996). Adjusted molt period countsfor 1996 were 15% lower than the 1995 counts, indicating that harbor
seal numbersin Prince William Sound have not yet recovered from the spill or whatever was causing the decline and
that the long-term decline has not ended (Frost et al. 1997).

A steady decreaseinnumbersof harbor seal s has beenreported throughout the Kodiak Archipelago fromthe
mid-1970sto the 1990s. On southwestern Tugidak Island, formally one of the largest concentrations of harbor seals
in the world, counts declined 85% from 1976 (6,919) to 1988 (1,014) (Pitcher 1990). More recently, the Tugidak
Island count has increased from 769 in 1992 to 1,420 in 1996 (Small 1996, Withrowand L oughlin1997), although
this still only represents a fraction of its historical size. The population around Kodiak Island, based on an aerid
photographic route established in 1992, is estimated to have increased at 7.2% annually from 1992-96 (Small et al.
1997). Despite some positive signs of growth in certain areas, the overall Gulf of Alaska stock size remains small
compared to its size in the 1970s and 1980s.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Reliable rates of maximum net productivity have not been estimated for the Gulf of Alaska or Bering Sea
harbor seal stock. Population growth rates were estimated at 6% and 8% between 1991 and 1992 in Oregon and
Washington, respectively (Huber et al. 1994). Harbor seals have been protected in British Columbiasince 1970, and
the popul ationhasrespondedwithanannua rate of increase of approximately 12.5%since 1973 (Olesiuk etal.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 (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized 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 = Ny,n X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.5,
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the value for pinniped stocks with unknown status (Wade and Angliss 1997). Thus, for the Gulf of Alaska stock of
harbor seals, PBR = 868 animals (28,917 x 0.06 x 0.5).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|Information

Three different commercial fisheries operating within the range of the Gulf of Alaskastock of harbor seals
were monitored for incidental take by fishery observers during 1990-96: Gulf of Alaska groundfish trawl, longline,
and pot fisheries. For thefisherieswith observed takes, the range of observer coverage over the 7-year period, aswell
asthe annua observed and estimated mortalitiesare presentedin Table 7a. The mean annual (total) mortality rate was
0.4 (CV =1.0) for the Gulf of Alaskagroundfishtrawl fishery andwas 0.2 (CV = 1.0) Gulf of Alaska pot fishery. The
harbor seal takeninthe pot fishery in 1995 (7%observer coverage) occurredduringanunmonitoredhaul andtherefore
could not be used to estimate mortality for the entire fishery. Therefore, 1 mortality was used as both the observed
mortality and estimated mortality in 1995 for that fishery, and should be considered a minimum estimate.

Table7a. Summary of incidental mortality of harbor seals (Gulf of Alaskastock) dueto commercial fisheriesfrom
1990 through 1996 and cal culation of the mean annual mortality rate. Mean annual mortality inbracketsrepresents
aminimum estimatefromself-reportedfisheriesinformationor stranding data. Datafrom 1992 to 1996 (or the most
recent 5 years of available data) are usedinthe mortality cal culationwhenmorethan 5 yearsof data are provided for
aparticular fishery. n/aindicatesthat dataare not available.

Range of Observed Estimated Mean
Fishery Data | observer mortality mortality annual
name Years | type | coverage (in given (in given mortality
yrs.) yrs.)
Gulf of Alaska (GOA) 90-96 obs 33-55% 0,1,1,0, 0,320, 0.4
groundfish trawl data 0,0,0 0,0,0 (Cv =10
GOA finfish pot 90-96 obs 5-13% 0,0,0,0, 0,0,0,0, 0.2
data 0,1,0 0,1,0 (CV=10
Prince William Sound 90-91 obs 4-5% 2,1 36, 12 24
salmon drift gillnet data (CV =0.50)
Alaska 90 obs 4% 0 0 0
Peninsula/Aleutian data
Islands salmon drift
gillnet
Observer program total 24.6
(CV =0.49)
Reported
mortalities
Cook Inlet salmon set 90-96 self n/a 6,0,1,0, n‘a [$1.75]
gillnet report n/a, na, n‘a
s
Prince William Sound set | 90-96 | self n/a 0,0,0,1, n/a [$0.25]
gillnet report n/a, n/a, n/a
s




Range of Observed Estimated Mean
Fishery Data | observer mortality mortality annual
name Years | type | coverage (in given (in given mortality
yrs.) yrs.)
Kodiak salmon set gillnet | 90-96 self n‘a 3,0,0,0, n‘a [$0.75]
report n/a, n/a, n/a
s
Alaska salmon purse 90-96 | self n/a 0,0,0,2, n/a [$0.5]
seine (except for report n/a, na, n/a
Southeast) S
Alaska 90-96 | self n/a 9,212,5, n/a [$7.0]
Peninsula/Aleutian report n/a, n/a, n/a
Islands salmon drift S
gillnet
unknown Gulf of Alaska 92-96 | strand n/a 0,0,0,0,1 n‘a [$0.2]
fishery data
Minimum total annual $35.05
mortality (CV =0.49)

Inthe PrinceWilliam Soundsalmondrift gillnet fishery, observersrecorded2 incidental mortalitiesof harbor
sealsin1990 (Wynneetal.1991),and1in1991 (Wynneet a. 1992). The extrapolated kill estimateswere 36 (95%
Cl 2-74) in 1990 and 12 (95% CI 1-44) in 1991, resulting in amean kill rate of 24 (CV = 0.5) animals per year for
thisfishery. 1n 1990, observers boarded 300 (57.3%) of the 524 vessels that fished in the Prince William Sound
salmon drift gillnet fishery, monitoring atotal of 3,166 sets, or roughly 4% of the estimated number of sets made by
thefleet. In 1991, observersboarded531 (86.9%) of the 611 registered vesselsand monitoredatotal of 5,875 sets,
or roughly 5% of the estimated sets made by the fleet. The estimated mortality rate of harbor seal s based on the 1990
and 1991 observed mortalities for this fishery is 0.0002 kills per set. Fisher self-reports of harbor seal mortalities
due to this fishery detail 19, 4, 7, 24, and 0 mortalities in 1990, 1991, 1992, 1993, and 1996, respectively. The
extrapolated (estimated) mortality from the 1990-91 observer program (24 seals per year) accounts for these
mortalities, so they do not appear in Table 7a. Combining the estimatesfrom the groundfish trawl and pot fisheries
presented above (0.4 + 0.2 = 0.6) with the estimate from the Prince William Sound salmondrift gillnet fishery (24)
resultsin an estimated annual incidental kill rateinobservedfisheriesof 24.6 (CV = 0.49) harbor seals per year from
thisstock. It should be noted that in 1990, observers also boarded 59 (38.3%) of the 154 vessels participating in the
Alaska Peninsula/Aleutian 1dand salmon drift gillnet fishery, monitoring atotal of 373 sets, or roughly 4% of the
estimated number of sets made by the fleet (Wynne et al. 1991). Although no interaction with harbor seals was
recorded by observersin 1990, due in part to the low level of observer coverage, mortalities did occur as recorded
in fisher self-reports (see Table 7a).

An additional source of informationonthe number of harbor sealskilled or injuredincidental to commercial
fishery operations isthe self-reportedfisheriesinformationrequired of vessel operators by the MMPA. During the
period between 1990 and 1996, fisher self-reports from 5 unobserved fisheries (see Table 7a) resulted in an annual
mean of 10.25 mortalitiesfrominteractionswithcommercial fishinggear. However, becausel ogbook records(fisher
self-reportsrequired during 1990-94) are most likely negatively biased (Credle et al. 1994), these are consideredto
be minimum estimates. Thesetotalsare based on all available self-reported fisheriesinformation for Gulf of Alaska
fisheries, except the Prince William Sound salmon drift gillnet fishery and the Gulf of Alaska groundfish trawl and
pot fisheries for which observer datawere presented above. 1n 1990, fisher self-reportsfrom the Cook Inlet set and
drift gillnet fisheries were combined. Asaresult, some of the harbor seal mortalities reported in 1990 may have
occurred in the drift net fishery. Self-reported fisheries data are incomplete for 1994, not available for 1995, and
considered unreliable for 1996 (see Appendix 7).



Strandings of harbor seals entangled in fishing gear or with injuries caused by interactions with gear are
another source of mortality data. During the 5-year period from 1992 to 1996 the only fishery-related harbor seal
stranding wasreportedin June of 1996 on Middleton Island. The entanglement could not be attributedto aparticular
fishery and as aresult has been included in Table 7a as occurring in an unknown fishery. Fishery-related strandings
during1992-96 result in an estimated annua mortality of 0.2 harbor sealsfromthisstock. Thisestimateisconsidered
aminimum because not al entangled animals strand and not al stranded animals are found or reported.

The estimated minimum annual mortality rate incidental to commercial fisheriesis 36 (roundedup), based
on observer data (24.6) and self-reported fisheries information (10.25) or stranding data (0.2) where observer data
werenot available. However, areliable estimate of the mortality rateincidental to commercial fisheriesiscurrently
unavailable because of the absence of observer placementsin several fisheries mentioned above.

Subsistence/Native Har vest I nfor mation

The 1992-96 subsistence harvest of harbor sealsin Alaska was estimated by the Alaska Department of Fish
andGame, under contract withthe NMFS (Table 7b: WolfeandMishler 1993, 1994, 1995, 1996, 1997). Ineachyear,
datawere coll ected through systemati ¢ interviews with hunters and users of marine mammalsin approximately 2,100
households inabout 60 coastal communitieswithinthe geographic range of the harbor seal inAlaska. Between 1992-
96, interviews were conductedinapproximately 29 communitiesthat lie withinthe range of the Gulf of Alaskaharbor
seal stock. Thestatewidetotal subsistencetake of harbor sealsin 1992 wasestimated at 2,888 (95% Cl 2,320-3,741),
with 2,535 harvested and 353 struck and lost. The total subsistence take in 1993 was estimated at 2,736 (95% CI
2,334-3,471),with 2,365 harvestedand 371 struck and | ost. Thetotal subsistencetakein 1994 wasestimated at 2,621
(95%Cl 2,110-3,457), with 2,313 harvested and 308 struck and | ost. Thetotal subsistencetakein 1995 wasestimated
a 2,742 (95%Cl 2,184-3,679), with 2,499 harvested and 243 struck and lost. The total subsistencetakein1996 was
estimated at 2,741 (95% CI 2,378-3,479), with 2,415 harvested and 327 struck and lost.

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

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

Estimated Per centage of Number
Y ear total number statewidetotal Number struck and lost
taken harvested

1992 967 33.7% 884 83

1993 914 33.5% 812 102
1994 913 34.9% 819 94

1995 724 26.4% 683 41

1996 735 26.8% 679 56

Mean annua )take (1994- 791
96

Other Mortality

Illegal intentional killing of harbor seals occurs, but the magnitude of this mortality is unknown (Note: the
1994 Amendmentsto theMM PAmadeintentional lethal take of any marine mammal illegal except whereimminently
necessary to protect human life).
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STATUSOF STOCK

Sustainable harvest level sfor this stock will be determinedfromthe analysisof informati on gatheredthrough
the cooperative management process, and will reflect the degree of uncertainty associated with the information
obtained for thisstock. Effortswere initiated in 1995 and 1996 to devel opa cooperative approach for management
of this stock; afinal agreement was approved in 1999.

Harbor sealsarenot listed as“ depleted” under the MM PA or listed as“threatened” or “endangered” underthe
Endangered Species Act. A reliable estimate of the annual rate of mortality incidental to commercial fisheriesis
unavailable. Therefore, it is unknown whether the kill rate due to commercia fishing isinsignificant. At present,
annud fishery-related mortality level slessthan 87 animal s per year (i.e., 10%of PBR) canbe consideredinsignificant
and approaching zero mortality and seriousinjury rate. Based on currently available data, the estimated annual level
of total human-causedmortality is827 (36 + 791) harbor seals which does not exceed the PBR (868) for thisstock.
Until additional information on mortality incidental to commercial fisheries becomes available, the Gulf of Alaska
stock of harbor sealsisnot classifiedasstrategic. Thisclassification isconsistent with the recommendations of the
AlaskaSRG (DeMaster 1998). Thestatusof thisstock relativetoitsOptimum Sustai nable Popul ation sizeisunknown.
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Revised 12/30/98; minor editorial revision 9/23/00
HARBOR SEAL (Phoca vitulinarichardsi): Bering Sea Stock

NOTE - 12/01: NMFS has new genetic information on harbor seals in Alaska which indicates that the current
boundariesbetweenthe Southeast Alaska, Gulf of Alaska, and Bering Sea stocks of harbor sealsinAlaskaneedto be
reassessed. NMFS, incooperationwithour partnersinthe Alaskan Native community, is evaluating the new genetic
information and hopes to make ajoint recommendation regarding stock structurein 2002. A complete revision of
the harbor seal stock assessments will be postponed until new stocks are defined.

STOCK DEFINITIONAND GEOGRAPHIC
RANGE

Harbor seals inhabit coasta and
estuarinewatersoff BgjaCalifornia, northalong
the western coasts of the United States, British
Columbia, and Southeast Alaska, west through
the Gulf of Alaska and Aleutian Ilands, and in
the Bering Seanorthto Cape Newenhamandthe
Pribilof Islands. They haul out on rocks, reefs,
beaches, and drifting glacia ice, and feed in
marine, estuarine, and occasionaly fresh
waters. Harbor seals generally are non-
migratory, with local movements associated
withsuchfactors astides, weather, season, food
availability, and reproduction (Scheffer and
Sipp 1944; Fisher 1952; Bigg 1969, 1981).
Theresults of recent satellitetagging studiesin
Southeast Alaska, Prince William Sound, and
Kodiak arealso consistent with the conclusion  Figure 9. Approximate distribution of harbor seals in Alaska
that harbor sealsare non-migratory (Frostetal. waters (shaded area).

1996, Swainetal. 1996). However, somelong-

distancemovementsof taggedanimalsinAlaska

have beenrecorded (Pitcher and McAllister 1981, Frost et al. 1996). Strong fidelity of individualsfor haulout sites
inJune and August al so hasbeenreported, althoughthesestudiesconsidered only limited areas during arel atively short
period of time (Pitcher and Calkins 1979, Pitcher and McAllister 1981).

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

The Alaska SRG concluded that the scientific dataavailableto support three distinct biological stocks (i.e.,
geneticallyisol atedpopulations) were equivocal . However, the Alaska SRG recommended that the avail abledatawere
sufficient tojustify the establishment of three management unitsfor harbor sealsinAlaska(DeMaster 1996). Further,
the SRGrecommendedthat, unlikethe stock structure reportedin Small and DeMaster (1995), animalsintheAleutian
Idands should be included in the same management unit as animals in the Gulf of Alaska. As noted above, this
recommendation has beenadopted by NMFSwiththe caveat that management units and stocks are equivalent for the
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purposes of managing incidental take under section 118 of the Marine Mammal Protection Act (Wade and Angliss
1997). Therefore, based primarily on the significant population decline of sealsin the Gulf of Alaska, the possible
decline in the Bering Sea, and the stable populationin Southeast Alaska(see Current Population Trend section in the
respective harbor seal report for details), three separate stocks are recognized in Alaska waters: 1) the Southeast
Alaskastock - occurring fromthe Alaska/British Columbia border to Cape Suckling, Alaska (144°W), 2) the Gulf of
Alaska stock - occurring from Cape Suckling to Unimak Pass, including animalsthroughout the Aleutian Islands, and
3) the Bering Seastock - including all watersnorth of Unimak Pass (Fig. 9). Informationconcerning the three harbor
seal stocks recognized along the West Coast of the continental United States can be found in the Stock Assessment
Reports for the Pacific Region.

POPULATION SIZE

Extensive photographic aeria surveys of harbor sealsin the Bering Seawere conducted during the autumn
molt in 1995 (28 August - 10 September), throughout northern Bristol Bay and along the north side of the Alaska
Peninsula (Withrow and Loughlin 1996a). All known harbor seal haulout sites in each area were surveyed, and
reconnaissance surveyswere flown prior to photographic surveys to establishthe location of additiona sites. Aeriad
surveys were flown within 2 hours on either side of low tide, based on the assumption that a 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
haulout site within each study area. Coefficients of variation were determined for multiple surveys and found to be
<0.19inadl cases. Thismethod of estimating abundanceand its CV assumesthat during the survey period no migration
occurred between sites and that there was no trend in the number of animals ashore. The number of seals moving
between areas was assumedto be small considering each area's large geographic size, though asmall number of seals
may have been counted twice or not at all.

The total mean count for the 1995 surveyswas 8,740 (CV = 0.040) harbor seals, with mean counts of 955
(CV =0.071) for northern Bristol Bay and 7,785 (CV = 0.044) for the north side of the AlaskaPeninsula (Withrow
and Loughlin 1996a). A correction factor based on data from animals from this stock is currently unavailable. A
tagging experiment conducted from 17 to 23 August 1995 collected data from 25 harbor seals using asand bar haull
out near Cordova, Alaska(withinthe Gulf of Alaska), resultinginacorrectionfactor of 1.50 (CV =0.047) to account
for animals in the water which are thus missed during the aerial surveys (Withrow and Loughlin 1996b). This
correctionfactor was usedfor the Bering Seastock due to the similarity in haulout habitat type (sandbar) toamajority
of harbor seal haulout sitesfoundinthe Bering Sea. Further, this CF was considered conservative by the AlaskaSRG
(DeMaster 1996) becausethe timing of the aerial survey was later than the timing of the CF study anditislikely that
the fraction of seals hauled out during the surveys was smaller. Multiplying these aerial survey counts by the
correction factor resultsin an estimated abundance of 13,110 (8,740 x 1.50; CV = 0.062) harbor seals.

IN1995, daily land counts of harbor seal swere conducted on Otter Island (one of the Pribilof I1slands) from
July 2 through August 8. Themaximum count during this study was 202 seals (Withrow and Loughlin 1996a). Adding
this count to the corrected estimated abundance fromthe aerial surveysresultsinan estimated abundance of 13,312
(13,110 + 202) harbor seals for the Bering Sea stock.

Minimum Population Estimate

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

Current Population Trend

The number of harbor sealsinthe Bering Seastock isthought to have declined betweenthe 1980s and 1990s
(Alaska SRG, see DeMaster 1996); however, published datato support this conclusion are unavailable. Specificaly,
in1974 therewere 1,175 sealsreported on Otter Idand. The maximum count in 1995 (202 seal s) represents an 83%
decline (Withrow and Loughlin 1996a). However, as noted by the Alaska SRG (DeMaster 1996), the reason(s) for
this decline is(are) confounded by the recolonization of Otter Island by northern fur seals since 1974, which has
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caused aloss of available habitet for harbor seals. Further, counts of harbor seals on the north side of the Alaska
Peninsulain 1995 were less than 42% of the 1975 counts, representing a decline of 3.5% per year. The number of
harbor seals in northern Bristol Bay are also lower, but have remained stabl e since 1990 (Withrow and Loughlin
19963).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Reliable rates of maximum net productivity have not been estimated for the Gulf of Alaska or 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 al. 1994). Harbor seals have beenprotectedin British Columbiasince 1970, and
the population has responded withanannua rateof increaseof 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 (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized Marine Mamma Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,y X 0.5Ryax X Fr. Therecovery factor () for this stockis0.5,
the vaue for pinniped stocks with unknown population status (Wade and Angliss 1997). Thus, for the Bering Sea
harbor seal stock, PBR =379 animals (12,648 x 0.06 x 0.5).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

Threedifferent commercial fisheriesoperating withinthe range of the Bering Seastock of harbor sealswere
monitoredfor incidental take by fishery observersduring 1990-96: Bering Sea(and Aleutianslands) groundfishtrawl,
longline, and pot fisheries. Harbor seal mortality was observed in all three fisheries at low levels. The range of
observer coverage over the period, aswell asthe annud observed and estimated mortalitiesare presentedin Table 8a.
Themean annud (total) mortality ratewas 2.2 (CV = 0.44) for the Bering Seagroundfishtrawl fishery, 0.6 (CV =1.0)
for the Bering Sealongline fishery, and 1.2 (CV = 0.81) for the Bering Sea pot fishery. The harbor seal taken in the
pot fishery in 1992 (34% observer coverage) occurred during an unmonitored haul and therefore could not be used
to estimate mortality for the entire fishery. Therefore, 1 mortality was used as both the observed mortality and
estimated mortality in1992 for that fishery, and shoul d be considered aminimumestimate. Combining the estimates
from the Bering Sea groundfish trawl, longline, and pot fisheries presented above (2.2 + 0.6 + 1.2 = 4.0) resultsin
an estimated annud incidental kill ratein observedfisheriesof 4.0 (CV = 0.37) harbor seals per year fromthe Bering
Sea stock.

Anadditional sourceof informationonthe number of harbor sealskilled or injuredincidental to commercial
fishery operations s the self-reportedfisheriesinformationrequired of vessel operatorsby the MMPA. During the
period between 1990 and 1996, fisher self-reports from the Bristol Bay salmon drift and set gillnet fisheries (see
Table8a) resultedinanannua mean of 26.75 mortalities from interactions with commercial fishing gear. However,
because logbook records (fisher self-reports required during 1990-94) are most likely negatively biased (Credle et
al.1994),theseareconsideredto beminimumestimates. Thesetotalsarebased on all availableself-reportedfisheries
information for Bering Sea fisheries, except the groundfish trawl, longline and pot fisheriesfor which observer data
were presented above. 1n 1990, fisher self-reportsfrom the Bristol Bay set and drift gillnet fisherieswere combined.
As aresult, some of the harbor seal mortalities reported in 1990 may have occurred in the set net fishery. Self-
reported fisheries dataare incomplete for 1994, not available for 1995, and considered unreliable for 1996 (see
Appendix 7).

Theestimatedminimumannua mortality rateincidental to commercial fisheriesis 31, basedonobserver data
(4) and self-reportedfisheriesinformation (27) where observer datawere not available. However, areliable estimate
of the mortality rate incidental to commercial fisheriesis currently unavailable because of the absence of observer
placements in the gillnet fisheries mentioned above. The Bristol Bay salmon set and drift gillnet fisheries are
scheduled to be observed in 2005 and 2006.



Table8a. Summary of incidental mortality of harbor seals(Bering Seastock) dueto commercial fisheriesfrom 1990
through 1996 and calculation of the mean annua mortality rate. Mean annual mortality in brackets represents a
minimum estimate from self-reportedfisheries information. Data from 1992 to 1996 (or the most recent 5 yearsof

availabledata) areusedinthe mortality cal culationwhenmorethan 5 years of dataare providedfor aparticular fishery.

n/aindicates that data are not available.

Range of Observed Estimated Mean
Fishery Data | observer mortality mortality annual
name Years | type | coverage (in given (in given mortality
yrs.) yrs.)
Bering Sea/Aleutian Is. 90-96 obs 53-74% 1,1,20, 1,1,30, 2.2
(BSAL) groundfish trawl data 3,02 50,3 (CV =0.44)
BSAI groundfish longline | 90-96 obs 27-80% 0,0,0,1, 0,0,0,3, 0.6
(incl. misc. finfish and data 0,0,0 0,0,0 (Cv =10
sablefish fisheries)
BSAI finfish pot 90-96 obs 17-43% 0,010, 0,010, 12
data 0,1,0 0,50 (Cv =0.81)
Observer program total 4.0
(CV =037
Reported
mortalities
Bristol Bay salmon drift 90-96 self n/a 38,23, 2,42, n/a [$26.25]
gillnet report n/a, n/a, n/a
s
Bristol Bay salmon set 90-96 | self n/a 0,011, n/a [$0.5]
gillnet report n/a, na, n‘a
s
Minimum total annual $30.75
mortality (CVv =0.37)

Subsistence/Native Harvest | nfor mation

The 1992-96 subsistence harvest of harbor sealsin Alaskawas estimated by the Alaska Department of Fish
and Game, under contract withthe NMFS (Table 8b: WolfeandMishler 1993,1994,1995, 1996, 1997). Ineachyear,
datawere collected through systematic interviews with hunters and users of marine mammalsin approximately 2,100
households inabout 60 coastal communitieswithinthe geographic range of the harbor seal in Alaska. Between 1992-
96, interviews were conductedinapproximately 14 communitiesthat liewithintherange of the Bering Seaharbor seal
stock. Thestatewidetotal subsistencetake of harbor sealsin 1992 wasestimated at 2,888 (95% Cl 2,320-3,741), with
2,535 harvested and 353 struck and lost. Thetotal subsistencetake in1993 was estimated at 2,736 (95% Cl 2,334-
3,471),with2,365 harvestedand 371 struck and lost. Thetotal subsistencetakein 1994 wasestimated at 2,621 (95%
Cl 2,110-3,457), with 2,313 harvested and 308 struck and lost. Thetotal subsistence takein 1995 was estimated at
2,742 (95% CI 2,184-3,679), with 2,499 harvested and 243 struck and lost. Thetotal subsistence take in 1996 was
estimated at 2,741 (95% Cl 2,378-3,479), with 2,415 harvested and 327 struck and lost.

Table 8b provides asummary of the subsistence harvest information for the Bering Sea stock. The mean
annual subsistence take from this stock of harbor seal's, including struck and lost, over the 3-year period from 1994
t0 1996 was 161 animals. Thereported average age-specific kill of the harvest from the Bering Seastock since 1992
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was 69% adults, 14% juveniles, 4% pups, and 13% of unknown age. The reported average sex-specific kill of the
harvest was 25% males, 8% females, and 67% of unknown sex.

Other Mortality

I1legal intentional killing of harbor seals occurs, but the magnitude of this mortality is unknown (Note: the
1994 Amendmentsto the MM PAmadeintentional lethal take of any marine mammal illegal except whereimminently
necessary to protect human life).

Table8b. Summary of the subsistence harvest data for the Bering Sea stock of harbor seals, 1992-96.

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

Harbor sealsarenot listed as“ depleted” under the MM PA or listed as“threatened” or “ endangered” under the
Endangered Species Act. A reliable estimate of the annual rate of mortality incidental to commercial fisheriesis
unavailable. Therefore,itis unknown whether the kill rate duetocommercial fishingisinsignificant. At present, annual
mortality levelslessthan 38 animalsper year (i.e., 10% of PBR) canbeconsideredinsignificant and approaching zero
mortality and seriousinjury rate. Based on the best scientific information available, the estimated level of human-
causedmortality and seriousinjury (31 + 161 = 192) is not known to exceed the PBR (379). Therefore, the Bering
Sea stock of harbor seals is not classified as a strategic stock. The status of this stock relative to its Optimum
Sustainable Population size is unknown.
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Revised 4/8/01
SPOTTED SEAL (Phocalargha): Alaska Stock

STOCKDEFINITIONANDGEOGRAPHIC
RANGE

Spotted sealsaredistributed a ong the
continenta shelf of the Beaufort, Chukchi,
Bering, and Okhotsk Seas southto the northern
Yellow Sea and western Sea of Japan
(Shaughnessy and Fay 1977, Fig. 10). Satellite
tagging studies have recently provided
considerable insight into the seasonal
movementsof spottedseals(Lowry et al. 1998,
Lowry etal.2000). These studiesindicate that
spotted seals migrate south from the Chukchi
Sea in October and pass through the Bering
Strait in November (Lowry et a. 1998). Sed
overwinter inthe Bering Seaaongtheice edge
and make rapid east-west movementsaong the
edge (Lowry et al. 1998). During spring they
inhabit mainly the southern margin of the ice,
with movement to coastal habitats after the
retreat of the seaice (Fay 1974, Shaughnessy  Figyre 10. Approximate distribution of spotted seals in Alaska
and Fay 1977). In summer and fall, spotted \yaters (shaded area).
sealsusecoastal hauloutsregularly, and may be
found as far north as 69-72/N in the Chukchi
and Beaufort Seas (Porsild 1945, Shaughnessy and Fay 1977). 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 Islands. Of 8 known
breeding areas, 3 occur in the Bering Sea, with the remaining 5 in the Okhotsk Seaand Sea of Japan. Thereislittle
morphologica difference betweensealsfromthese areas. Spotted sealsare closely related to and often mistaken for
North Pacific harbor seals(Phocavitulina). The 2 speciesare often seen together and are partially sympatric, astheir
rangesoverlap inthe southern part of the Bering Sea(Quakenbush 1988). Y et, spotted sealsbreed earlier and areless
social during the breeding season, and only spotted sealsareregularly 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
distributionof spotted seal sinto morethan one stock. Therefore, only the Alaskastock isrecognizedin U. S. waters.

POPULATION SIZE

A reliable estimate of spotted seal population abundance is currently not available (Rugh et al. 1995).
However, early estimates of the world populationwere in the range of 335,000-450,000 animals (Burns 1973). The
populationof the Bering Sea, including Russianwaters, wasestimatedto be 200,000-250,000 basedonthedistribution
of family groups on ice during the mating season (Burns 1973). Fedoseev (1971) estimated 168,000 seals in the
Okhotsk Sea. Aeria surveyswereflownin 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 aong the western Alaska coast during summer (Rugh et al. 1993). In 1993, the survey effort
concentrated on known haul out sites in summer (Rugh et al. 1994). The sum of maximum counts of hauled out
animals were 4,145 and 2,951 in 1992 and 1993, respectively. Using mean counts from days with the highest
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estimates for all sitesvisitedineither 1992 or 1993, therewere 3,570 seal s seen, of which 3,356 (CV = 0.06) were
hauled out (Rugh et al. 1995).

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 AlaskaDepartment of Fish and Game placed
satelliteradio transmitters on four spotted sealsin Kasegaluk Lagoon to estimate the ratio of time hauled out versus
timeat sea. Preliminary resultsindicate that the proportion hauled out averages about 6.8% (CV = 0.85) (Lowry et
al.1994). Using thiscorrection factor with the maximum count of 4,145 from 1992 resultsin an estimate of 59,214.
However, the estimate must be consideredequivocal becauseit resulted from asurvey whichcovered only the eastern
portion of the spotted seal's geographic range and may have included harbor seals. |n addition, the correction factor
data have not been stratified by season, tide, and time of day.

Minimum Population Estimate
A reliableminimum popul ationestimate (Ny,y) for thisstock cannot presently be determinedbecause current
reliable estimates of abundance are not available.

Current Population Trend

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

An element of concern isthe potential for Arctic climate change, which will probably affect high northern
latitudes more than elsewhere. There is evidence that over the last 10-15 years, there has been a shift in regional
weather patternsin the Arctic region (Tynan and DeMaster 1996). |ce-associated seal s, such asthe spotted seal, are
particularly sensitive to changesinweather and sea-surface temperaturesinthat thesestrongly affect their i ce habitats.
Thereareinsufficient datato make reliable predictions of the effects of Arctic climate change onthe Alaskaspotted
seal stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

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

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized 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 = N,,,X0.5Ryax X Fgr. Therecoveryfactor (Fg) for thisstockis0.5, the
vaue for pinniped stocks with unknown population status (Wade and Angliss 1997). However, because areliable
estimate of Ny, is currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

Three different commercial fisheries operating within the range of the Alaska stock of spotted seals were
monitored for incidental take by NMFS observers during 1990-95: Bering Sea/Aleutian I1slands groundfish trawl,
longline,andpot fisheries. Theonly fishery for whichincidenta kill wasreported wasthe Bering Sea/Aleutian |slands
groundfishfishery, with3 mortalities reported during 1996. These mortalities resulted inan estimated 5 mortalities
during that year, and an average of 1 (CV = 1.0) mortality per year over the 1995-99 period.

Anadditional source of informationonthe number of spottedseal skilledor injuredincidental tocommercial
fishing operationsisthe logbook reports maintained by vessel operators as required by the MM PAinterimexemption
program. During the 4-year period between 1990 and 1993, logbook reportsfrom the Bristol Bay salmon drift gillnet
and set gillnet fisheries (see Table 9) resultedinan annud mean of 1.5 mortalitiesfrominteractions withcommercial
fishing gear. However, because logbook records are most likely negatively biased (Credle et al. 1994), these are
considered to be minimum estimates. These totals are based on all available logbook reports for Alaska fisheries
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through 1993. In 1990, logbook records from the Bristol Bay set and drift gillnet fisheries were combined. Asa
result, some of the spotted seal mortalities reported in 1990 may have occurred in the set net fishery. Logbook data
are available for part of 1989-1994, after which incidental mortality reporting requirements were modified. Under
the newsystem, logbooks are no longer required; instead, fishers provide self-reports. Datafor the 1994-95 phase-in
periodarefragmentary. After 1995, thelevel of reporting dropped dramatically, such that the records are considered
incomplete and estimates of mortality based on them represent minimums (see Appendix 4 for details).

The estimated minimum mortality rate incidental to commercial fisheriesis 2.5 animals per year based on
logbook and observer data. Y e, it should be noted that most interactions with these fisheries arelikely to be harbor
sealsrather than spotted seals, and that due to the difficulty of distinguishing between spotted and harbor seals, the
reliability of these reportsisquestionable. Further, no observers have been assigned to the Bristol Bay drift gillnet
fisheries that are known to interact withthis stock, making the estimated mortality unreliable. Because the PBR for
this stock is unknown, it is currently not possible to determine what annud mortality level is considered to be
insignificant and approaching zero mortality and serious injury rate. However, if there were 50,000 spotted sealsthe
PBR would equal 1,500 (50,000 x 0.06 x 0.5 = 1,500), and annual mortality levelslessthan 150 animals(i.e., 10%
of PBR) wouldbe consideredinsignificant. Currently, thereisno reason to believethere arelessthan 50,000 spotted
sedlsinU. S. waters.

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

Range of Reported Estimated Mean
Fishery Data obser ver mortality mortality annual
name Years type coverage (in given (in given mortality
yrs.) yrs.)
Bering Sea/Aleutian Is. 90-99 | obsdata | 31-74% 0,0,0,0,0, | 0,0,0,0,0, 1
(BSA) groundfish trawl 0,3,0,0,0 0,50,0,0 (Cv =10
Bristol Bay salmon drift | 90-93 | logboo n/a 5100 n/a [$1.5]
gillnet k
Minimum total annual $25
mortality (Cv=1.0)

Subsistence/Native Harvest | nfor mation

Spotted seals are an important species for Alaskan subsistence hunters, primarily in the Bering Strait and
Y ukon-K uskokwim regions, with estimated annual harvests ranging from 850 to 3,600 seals (averaging about 2,400
annually) taken during 1966-76 (Lowry 1984). From September 1985 to June 1986 the combined harvest fromfive
Alaskavillageswas 986 (Quakenbush 1988). In astudy designedto assessthe subsistence harvest of harbor sealsand
Steller sealionsinAlaska, Wolfeand Mishler (1993, 1994, 1995, 1996) estimated subsistence takes of spottedseal s
inthe northernpart of Bristol Bay. The spotted seal take (including struck and lost) was estimated to be 437 in 1992,
265in1993, 270in 1994, and 197 in 1995. Variance estimates for these values are not available. The mean annua
subsistencetake of spotted sealsinthisregionduringthe 3-year periodfrom 1993 to 1995was244 animals. Reliable
information on subsistence harvests from the remainder of Alaska during the 1993-95 period are not available.
Therefore, 244 is considered an underestimate for the statewide total of the annual subsistence take.

STATUSOF STOCK

Spotted seals are not listed as“ depleted” under the MMPA or listed as“threatened” or “endangered” under
the Endangered Species Act. Reliable estimates of the minimum population, PBR, and human-caused mortality and
serious injury are currently not available. However, dueto alack of information suggesting subsistence hunting is
adversely affecting this stock and because of the minimal interactions between spotted sealsand any U. S. fishery, the
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Alaska stock of spotted seals is not classified as a strategic stock. This classification is consistent with the
recommendations of the Alaska Scientific Review Group (DeMaster 1995: pp. 26).
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Revised 4/21/01
BEARDED SEAL (Erignathus barbatus): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Beardedseal sarecircumpolar intheir
distribution, extending fromthe Arctic Ocean
(85/N) south to Hokkaido (45/N) in the
western Pacific. They generaly inhabit areas
of shallow water (lessthan 200 m) that are at
least seasonally ice covered. During winter
they are most common in broken pack ice
(Burns 1967) and in some areas also inhabit
shorefast ice (Smith and Hammill 1981). In
Alaska waters, bearded seals are distributed
over the continental shelf of the Bering,
Chukchi, and Beaufort Seas (Ognev 1935,
Johnson et al. 1966, Burns 1981, Fig. 11).
Bearded seal sareevidently most concentrated
from January to April over the northernpart of
the Bering Seashelf (Burns 1981, Braham et
a. 1984). Recent spring surveys along the
Alaskan coast indicate that bearded seals are | .,

typically more abundant 20-100 nm from — - LT :
shore than within 20 nm of shore, with the Figure 11. Approximate distribution of bearded seals in Alaska

exceptionof high concentrations nearshoreto  Waters (shaded area).  The combined summer and winter

the south of Kivalina (Bengtson et al., 2000). distributions are depicted.

Many of the seals that winter inthe Bering Sea

migrate norththrough the Bering Strait from late April through June, and spend the summer along the iceedgeinthe
Chukchi Sea (Burns 1967, Burns 1981). The overall summer distributionis quite broad, withseal srarely hauled out
onland, and some seals do hot 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 Seainlatefall andwinter,and Burns (1967) noted a movement of bearded seals away fromshore during that
season aswell.

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) Popul ationresponse 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
distributionof bearded seal sinto morethan one stock. Therefore, only the Alaskastock isrecognizedinU. S. waters.

POPULATION SIZE

Early estimates of the Bering-Chukchi Seapopulation range from 250,000 to 300,000 (Popov 1976, Burns
1981). Surveys flown from Shismaref to Barrow during May-June 1999 provided preliminary results indicating
densities up to 0.149 bearded seal s’km? and an estimated abundance of 4,862 in the eastern Chukchi Sea (NMML,
unpublished data). However, preliminary results of surveys flown in 2000 indicate that the abundance may be much
greater. Until this discrepancy is addressed and additional surveys are conducted, areliable estimate of abundance
for the Alaska stock of bearded sealsis considered unavailable.

Minimum Population Estimate
Areliableminimum popul ationestimate (N, for thisstock cannot presently be determinedbecausecurrent
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 seals are
unavailable, though there is no evidence that population levels are declining.

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

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Alaska stock of
beardedseals. Hence, until additional databecomeavailable, itisrecommended that the pinni ped maximumtheoretical
net productivity rate (Ryax) of 12% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized 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 = Ny,n X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstockis 0.5,
the value for pinniped stocks with unknown populationstatus (Wade and Angliss1997). However, becauseareliable
estimate of minimum abundance N, is currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|Information

Three different commercial fisheries operating within the range of the Alaska stock of bearded seals were
monitoredfor incidental takeby NMFSobserversduring 1990-99: Bering Sea(and Aleutian |slands) groundfishtrawl,
longline,andpotfisheries. Theonly fishery for whichincidental kill wasobserved wasthe Bering Seagroundfishtrawl
fishery, with 3 mortalities reported in 1991, 4 mortalities reported in 1994, 1 mortality reported in 1998, and 2
mortalities reported in 1999. These mortalities resulted in a mean annual (total) mortality rate of 0.6 (CV = 0.7)
bearded seals per year. Therange of observer coverage over the 5-year period from 1995-99, as well as the annua
observed and estimated mortalities are presented in Table 10. It should be noted that one of the 1991 observedkills
was later identified as ajuvenile elephant seal (K. Wynne, pers. comm., Univ. AK, 900 Trident Way, Kodiak, AK
99615). Further, only 1 mortality was reported during monitored haulsin 1994, which extrapolated to 2 mortalities
for theentire fishery. Because NMFSobserversrecorded 3 additional bearded seal mortalitiesin unmonitored hauls,
the estimated mortality in 1994 (2 seals) was known to be an underestimate. Accordingly, 4 was used as both the
observed and estimated mortality for 1994 (Table 10). Similarly, while 2 mortalities were observed in 1999, the
estimated mortality was calculated as 1; since thisis clearly an underestimate, Table 10 incorporatesthe 2 observed
mortalities as estimated mortalities for that year.

Tablel10. Summary of incidental mortality of bearded seals (Alaska stock) due to commercial fisheriesfrom 1990
through 1999 and cal culation of the mean annual mortality rate. Datafrom 1995 to 1999 are used in the mortality

calculation when more than 5 years of data are provided for a particular fishery.
Range of Observed Estimated Mean
Fishery Data | observer mortality mortality (in annual
name Years | type | coverage (in given givenyrs.) mortality
yrs.)
Bering Sea/Aleutian Is. 90-99 obs 31-74% 0,30,0, 0,6,0,0, 0.6
(BSA) groundfish trawl data 4,0,0,0,1, | 40,0,0,1,2 (CV =0.67)
2




Range of Observed Estimated Mean
Fishery Data | observer mortality mortality (in annual
name Years | type | coverage (in given givenyrs.) mortality
yrs.)
Observer program total 0.67
Totdl estimated annual 0.67
mortality

Anadditional sourceof informationonthe number of bearded seal skilled or injuredincidental tocommercial
fishing operationsisthe logbook reports maintained by vessel operators as required by the MM PA interimexemption
program. During the 4-year period between 1990 and 1993, the only logbook reports for bearded seals detailed 14
mortalities and 31 injuriesin the Bristol Bay salmondrift gillnet fisheryin1991. Thesereports are suspect because
itishighly unlikely that bearded seals would have beeninthe Bristol Bay vicinity during the summer salmon fishing
months. Theselogbook mortalities have not been included in Table 10. However, because logbook records are most
likely negatively biased (Credle et al. 1994), the absence of mortality reports does not assure bearded seal mortality
didnot occur. Theselogbook totals (0 animals) arebased on all availablelogbook reportsfor Alaskafisheriesthrough
1993. Logbook dataareavailablefor part of 1989-1994, after whichincidental mortality reporting requirementswere
modified. Under the new system, logbooksare no longer required; instead, fishers provide self-reports. Datafor the
1994-95 phase-in period are fragmentary. After 1995, the level of reporting dropped dramatically, such that the
records are considered incomplete and estimates of mortality based on them represent minimums (see Appendix 4
for details).

The estimated minimum mortality rate incidental to commercial fisheriesis 0.67 bearded seals per year,
based exclusively on observer data. Because the PBR for this stock is unknown, it is currently not possible to
determinewhat annua mortality level isinsignificant and approachingzeromortality andseriousinjuryrate. However,
if therewere 50,000 bearded seals the PBR would equal 1,500 (50,000 x 0.06 x 0.5 = 1,500), and annua mortality
levelslessthan 150 animals (i.e., 10% of PBR) would be considered insignificant. Currently, thereis no reason to
believe there are less than 50,000 bearded sealsin U. S. waters.

Subsistence/Native Har vest I nfor mation

Beardedseal sareanimportant speciesfor Alaskasubsi stencehunters,withestimatedannua harvestsof 1,784
(SD=941)from1966t01977 (Burns1981). Between August 1985 and June 1986, 791 bearded seal swere harvested
infive villagesinthe Bering Strait regionbasedonreportsfromthe AlaskaEskimo Walrus Commission (K elly 1988).
A reliable estimate of the annua number of bearded seals currently taken by Alaska Natives for subsistence is
unavailable.

STATUSOF STOCK

Bearded seals are not listed as “depleted” under the MM PA or listed as “threatened” or “endangered” under
the Endangered Species Act. Reliable estimates of the minimum population, PBR, and human-caused mortality and
seriousinjury are currently not available. Dueto alack of information suggesting subsistence hunting is adversely
affecting this stock and because of the minimal interactions between bearded seals and any U. S. fishery, the Alaska
stock of beardedseal sisnot classifiedasastrategicstock. Thisclassificationisconsistent with the recommendations
of the Alaska Scientific Review Group (DeMaster 1995: pp. 26).
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Revised 4/21/01
RINGED SEAL (Phoca hispida): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Ringed seals hawe a circumpolar
distribution from approximately 35/N to the
North Pole, occurring in al seas of the Arctic
Ocean (King 1983). Inthe North Pacific, they
are found in the southern Bering Seaand range
as far south as the Seas of Okhotsk and Japan.
Throughout their range, ringed seals have an
affinity for ice-covered waters and are well
adapted to occupying seasonal and permanent
ice. They remainin contact withicemost of the
year and pup on the ice in late winter-early
spring. Ringed seals are found throughout the
Beaufort, Chukchi, andBering Seas, as far south
as Bristol Bay in years of extensive ice
coverage (Fig. 12). During late April through
June, ringed seals are distributed throughout S hEN

their range from the southern ice edge i T
northward (Burns and Harbo 1972, Burnsetal. Figure 12. Approximate distribution of ringed seadls in Alaska

1981, Brahamet al. 1984). Preliminary results waters (shaded area). The combined summer and winter
from recent surveys conducted in the Chukchi  distribution is depicted.

Seain May-June 1999 and 2000 indicate that

ringed seal density is higher within 20 nm from shore than 20-100 nm from shore (Bengtson et al. 2000; NMML
unpublisheddata). Resultsof surveysconductedin May and reported by Frost et al. (1999) indicatethat, inthe Alaskan
Beaufort Sea, the density of ringed sealsis higher to the east than to the west of Flaxman Iland. The overall winter
distributionisprobably similar, anditisbelievedthereis anet movement of seals northward with theiceedgeinlate
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 following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous, 2) Popul ation 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 sealsinto more than one stock. Therefore, only the Alaskaringed seal stock isrecognizedin
U. S waters.

POPULATION SIZE

A reliable abundance estimate for the entire Alaska stock of ringed sealsis currently not available. Crude
estimates of the abundance of ringed sealsin Alaskainclude 1-1.5 million (Frost 1985) or 3.3-3.6 million (Frost et
al.1988). One estimate of ringed sealsis based on aerial surveys conducted in 1985, 1986, and 1987 by Frost et al.
(1988). Survey effort was directed towards shorefast ice within 20 nm of shore, though some areas of adjacent pack
ice were also surveyed, inthe Chukchi and Beaufort Seas from southern K otzebue Sound north and east tothe U. S. -
Canada border. The abundance estimate from 1987 was 44,360+9,130 (95% CI). Morerecently, surveyswereflown
perpendicular to the Alaskan coast from Shishmaref to Barrowduring May-June 1999 and 2000 (Bengtsonet al. 2000;
NMML unpublished data). Preliminary results from the 1999 survey indicatethat the density of ringed sealsin this
arearangedfrom0.39 - 3.67 seals’km?; the total abundance in the areasurveyedwas estimated a 245,048 (Bengston
et a. 2000). Although the analysis of datafrom 2000 is not yet compl ete, the abundance estimate is unlikely to be
substantially different (Personal communication, L. Hiruki-Raring, National Marine Mammal Laboratory, 7600 Sand
Point Way NE, Seattle, WA 98125). Densities of ringed seals in the Alaska Beaufort Seain 1998 averaged 0.93
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seals/km?; seal densities were higher to the east of Flaxman Isthan to the west of Flaxman Idand (1.19 seals’km2 and
0.81 seals/km2, respectively). No population estimates have been cal culated for the AlaskaBeaufort Sea. Whilethe
preliminary estimate of 245,048 representsonly aportion of the geographic range of the stock, as many ringed seals
occur in the Beaufort Sea, in the pack ice, and along the coast of Russia, and has not been corrected for the numbers
of ringed seals not hauled out at the time of the survey, it provides an update to the estimate from 1987.

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

Current Population Trend

At present, reliabl edataontrendsinpopul ationabundancef or the Alaskastock of ringed sealsare unavailable,
though there is no evidence population levels are declining.

An element of concern is the potentia for Arctic climate change, which will probably affect high northern
latitudes more than elsewhere. There is evidence that over the last 10-15 years, there has been a shift in regional
weather patternsin the Arctic region (Tynan and DeMaster 1996). |ce-associated seals, such astheringed sedl, are
particularly sensitive to changesi nweather and sea-surfacetemperaturesinthat these strongly affect their ice habitats.
There are insufficient datato make reliable predictions of the effects of Arctic climate change on the Alaskaringed
seal stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

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

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized 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,n X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.5,
the value for pinniped stocks with unknown popul ation status (Wade and Angliss1997). However, because areliable
estimate of minimum abundance (Ny,) is currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

Three different commercia fisheries operating within the range of the Alaska stock of ringed seals were
monitoredfor incidental takeby NMFSobserversduring1990-99: Bering Sea(and Aleutian Idands) groundfishtrawl,
longline, and pot fisheries. Theonly fishery for whichincidental kill wasobserved wasthe Bering Seagroundfishtrawl
fishery, with2 mortalitiesreportedin1992. Because no mortalities have beenobservedsince 1992, the mean annud
mortality rate is 0. The range of observer coverage over the 10-year period, as well as the annual observed and
estimated mortalities are presented in Table 11.

An additional source of informationonthe number of ringed sealskilled or injuredincidental to commercial
fishing operationsisthe logbook reports maintai ned by vessel operatorsasrequired by the MM PA interimexemption
program. During the 4-year period between 1990 and 1993, logbook reports from all Alaska fisheriesindicated no
mortalities of ringed seals. Logbook data are available for part of 1989-1994, after which incidental mortality
reporting requirements were modified. Under the new system, logbooks are no longer required; instead, fishers
provide self-reports. Data for the 1994-95 phase-in period are fragmentary. After 1995, the level of reporting
dropped dramatically, such that the records are considered incomplete and estimates of mortality based on them
represent minimums (see Appendix 7 for details). There have beenno logbook reportsof ringed seal mortalities or
injuries.



Table 11. Summary of incidental mortality of ringed seals (Alaska stock) due to commercial fisheriesfrom 1990
through 1999 and cal culation of the mean annual mortality rate. Datafrom 1995 to 1999 are used in the mortality

calculation when more than 5 years of data are provided for a particular fishery.
Range of Observed Estimated Mean
Fishery Data observer mortality (in morality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Bering Sea/Aleutian Is. (BSAI) 90-99 obs 9.7-74% 0,0,2,0, 0,0,3,0, 0
groundfish trawl data 0,0,0,0,0,0 0,0,0,0,0,0
Total estimated annual mortality 0

Based on datafrom 1995-1999, there have been no mortalities of ringed seals incidental to commercial
fishing operations. Becausethe PBR for thisstock isunknown, it is currently not possible to determine what annual
mortality level considered to be insignificant and approaching zero mortality and serious injury rate. However, based
onrecent surveys,it seems likely that there are over 250,000 ringedseal sinU.S.waters. If therewere 250,000 ringed
sealsthe PBR would equal 7,500 (250,000 x 0.06 x 0.5 = 7,500), and annual mortality levelslessthan 750 animas
(i.e., 10% of PBR) would be considered insignificant. Currently, there is no reason to believe there are less than
250,000 ringed sealsin U. S. waters.

Subsistence/Native Har vest I nfor mation

Ringed seal sareanimportant speciesfor AlaskaNative subsistence hunters. Theannua subsistence harvest
inAlaskadroppedfrom 7,000 to 15,000 inthe periodfrom 1962 to 1972 to an estimated 2,000-3,000in 1979 (Frost
unpubl. report). Based on data from two villages on St. Lawrence Island, the annual take in Alaska during the mid-
1980slikely exceeded 3,000 seals (Kelly 1988). A reliable estimate of the annual number of ringed sealscurrently
taken by Alaska Natives for subsistence is unavailable.

STATUSOF STOCK

Ringedsealsarenot listed as“ depleted” under the MM PA or listed as“threatened” or “endangered” under the
EndangeredSpeciesAct. Reliabl e estimatesof the minimum popul ation, PBR, andhuman-causedmortal ity andserious
injury are currently not available. Due to alack of information suggesting subsistence hunting i s adversely affecting
this stock and because of the minimal interactions between ringed seals and any U. S. fishery, the Alaska stock of
ringed sealsisnot classifiedasastrategic stock. This classification is consistent with the recommendations of the
Alaska Scientific Review Group (DeMaster 1995: p. 26).
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Revised 4/21/01
RIBBON SEAL (Phocafasciata): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

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

the rest of the year. Recent sightings and a Figure 13. Approximate distribution of ribbon seals in Alaska

review of the literature suggest that many . .
ribbon seals migrate into the Chukchi Seafor g?tﬁrk?utfjsﬁdsegepi?:()j The combined summer and winter

the summer (Kelly 1988).

The following information was
consideredinclassifying stock structure basedonthe Dizonet al . (1992) phylogeographicapproach: 1) Distributional
data geographic distribution continuous, 2) Population response data: unknown; 3) Phenotypic data: unknown; 4)
Genotypic data: unknown. Based on thislimited information, and the absence of any significant fishery interactions,
there is currently no strong evidence to suggest splitting the distribution of ribbon sealsinto more than one stock.
Therefore, only the Alaska stock of ribbon seal isrecognized in U. S. waters.

POPULATION SIZE

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

Minimum Population Estimate
Areliableminimum popul ationestimate (N, for thisstock cannot presently bedeterminedbecausecurrent
reliable estimates of abundance are not available.

Current Population Trend

At present, reliabledataontrendsinpopul ationabundancef or the Alaskastock of ribbon sealsare unavailable,
though there is no evidence population levels are declining.

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

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

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

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized Marine Mamma 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 = Ny,n X 0.5Ryax X Fr. Therecovery factor (Fg) for this stock is 0.5,
the value for pinnipedstocks withunknown popul ation status (Wade and Angliss1997). However, because areliable
estimate of minimum abundance N, is currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

Three different commercial fisheries operating within the range of the Alaska stock of ribbon seals were
monitoredfor incidental takeby NMFSobservers during 1990-99: Bering Sea(and Aleutian|lands) groundfishtrawl,
longline, and pot fisheries. Theonly fishery for whichincidenta kill wasobserved wasthe Bering Seagroundfishtrawl
fishery, with 1 mortality reported in 1990, 1991, and 1997. Averaging the estimated mortalities over the 1995-99
period resultsin amean annual (total) mortality rate of 0.2 (CV = 1.0) ribbonseals per year. The range of observer
coverage over the 10-year period, aswell asthe annual observed and estimated mortalities arepresentedin Table 12.

Anadditional sourceof informationonthe number of ribbonsealskilled or injuredincidental to commercial
fishing operationsisthe logbook reportsmaintai nedby vessel operators as required by the MM PA interimexemption
program. During the 4-year period between 1990 and 1993, logbook reports from all Alaska fisheriesindicated no
mortalities of ribbon seals. Logbook data are available for part of 1989-1994, after which incidental mortality
reporting requirements were modified. Under the new system, logbooks are no longer required; instead, fishers
provide self-reports. Data for the 1994-95 phase-in period are fragmentary. After 1995, the level of reporting
dropped dramatically, such that the records are considered incomplete and estimates of mortality based on them
represent minimums (see Appendix 7 for details). There have been no logbook reports of ribbonseal mortalities or
injuries.

Table 12. Summary of incidental mortality of ribbon seals (Alaska stock) due to commercial fisheries from 1990
through 1995 and calculation of the mean annual mortality rate. Datafrom 1991 to 1995 are used in the mortality

calculation when more than 5 years of data are provided for a particular fishery.
Range of Observed Estimated Mean
Fishery Data observer mortality (in mortality (in annual mortality
name Years type coverage given yrs.) given yrs.)
Bering Sea/Aleutian Is. (BSAI) 90-99 obs data 53-74% 1,1,0,0, 1,1,0,0, 0.2
groundfish trawl 0,0,0,1,0,0 0,0,0,2,0,0 (Cv =10
Total estimated annual mortality 0.2

The estimated minimum mortality rateincidental to commercial fisheriesis 1 ribbonsed per year (rounded
up from 0.2), based exclusively on observer data. Because the PBR for this stock is unknown, it is currently not
possibleto determine what annud mortality level isconsideredto beinsignificant andapproaching zero mortality and
seriousinjury rate. However, if there were 50,000 ribbon seals the PBR would equal 1,500 (50,000 x 0.06 x 0.5 =
1,500), and annual mortality levels less than 150 animals (i.e., 10% of PBR) would be considered insignificant.
Currently, thereis no reason to believe there are less than 50,000 ribbon sealsin U. S. waters.
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Subsistence/Native Har vest I nfor mation

Ribbon seals are an important species for AlaskaNative subsistence hunters, primarily from villagesin the
vicinity of the Bering Strait and to alesser extent at villages along the Chukchi Sea coast (Kelly 1988). The annual
subsistence harvest was estimated to be less than 100 seals annually from 1968 to 1980 (Burns 1981). In the mid-
1980s, the AlaskaEskimo Wa rus Commissi on estimated the subsistence take to still be lessthan 100 sealsannualy
(Kelly 1988). A reliable estimate of the annual number of ribbon seals currently taken by Alaska Natives for
subsistence is unavailable.

STATUSOF STOCK

Ribbon seals are not listed as “depleted” under the MMPA or listed as “threatened” or “endangered” under
the Endangered Species Act. Reliable estimates of the minimum population, PBR, and human-caused mortality and
seriousinjury are currently not available. Dueto alack of information suggesting subsistence hunting is adversely
affecting this stock and because of the minimal interactions between ribbon seals and any U. S. fishery, the Alaska
stock of ribbonsealsisnot classified asastrategic stock. Thisclassificationisconsistent with the recommendations
of the Alaska Scientific Review Group (DeMaster 1995: p. 26).
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Revised 6/25/99
BELUGA WHALE (Delphinapterusleucas): Beaufort Sea Stock

STOCK DEFINITIONANDGEOGRAPHIC
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 polynyas 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, Kasegauk Lagoon, and the
Mackenzie Delta (Hazard 1988). Itisassumed
that most beluga whaesfromthese 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 Figure ale L PO
whalesoccur inoffshorewatersassociatedwith ~ Waters. The dark shading displays the summer distributions of the

pack ice. Inthe Spring, they migra[e towarmer five stocks. Winter distributionsare depl ctedwith |Ighter shadi ng.
coastal estuaries, bays, and rivers for molting

(Finley1982) and calving (Sergeant and Brodie 1969). Annual migrationsmay cover thousandsof kilometers(Reeves
1990).

The following information was considered in classifying belugawhale 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) Populationresponse data: possible extirpation
of local populations; distinct population trends between regions occupied in summer; 3) Phenotypic data: unknown;
and4) Genotypicdata: mitochondrial DNA analysesindicatedistinct differencesamong summeringareas (G. O'Corry-
Crowe et al. 1997). Based on thisinformation, 5 stocks of belugawhalesarerecognized within U. S. waters: 1) Cook
Inlet, 2) Bristol Bay, 3) eastern Bering Sea, 4) eastern Chukchi Sea, and 5) Beaufort Sea (Fig. 14).

POPULATION SIZE

The sources of information to estimate abundance for belugas inthe watersof northern Alaska and western
Canada have includedboth 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 aeria survey was
conducted in July of 1992, when stock size was estimated to include 19,629 (CV = 0.229) belugawhales (Harwood
et al. 1996). To account for availability bias a correction factor (CF), which was not data-based, has been
recommended for the Beaufort Sea belugawhale stock (Duval 1993), resulting in a population estimate of 39,258
(19,629 x 2) animals. A CV for the CF is hot available; however, this CF was considered negatively biased by the
Alaska SRG considering that CFsfor this species typically range between 2.5 and 3.27 (Frost and Lowry 1995).

Minimum Population Estimate

For the Beaufort Seastock of bel ugawhal es, the minimum population estimate (Ny,) is cal cul ated according
to Equation 1 from the PBR Guidelines (Wade and Angliss 1997). Thus, Ny, = N/exp(0.842x[In(1+[CV (N)]D)]™).
Using the population estimate (N) of 39,258 and an associated CV (N) of 0.229, Ny, for this stock is 32,453.



Current Population Trend
The Beaufort Sea stock of belugawhalesis considered to be stable or increasing (DeMaster 1995: p. 16).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Areliable estimate of the maximum net productivity rateis 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 (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized Marine Mamma 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 = Nyn X 0.5Ryax X Fr. Asthisstockisstableor increasing (DeMaster
1995: p. 16), the recovery factor (Fg) for thisstockis 1.0 (Wade andAngliss1997). Thus, for the Beaufort Seastock
of belugawhales, PBR = 649 animals (32,453 x 0.02 x 1.0).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation
Thetotal fishery mortality and seriousinjury for this stock is estimated to be zero as there are no reports of
mortality incidental to commercial fisheriesin recent years.

Subsistence/Native Har vest I nfor mation

The subsistence take of belugawhales from this stock within U. S. waters is reported by the Alaska Beluga
WhaeCommittee(ABWC). Themost recent AlaskaNative subsistence harvest estimatesfor the Beaufort Seabeluga
stock are provided in Table 13a (Frost and Suydam 1995, Frost 1998). Given these data, the annud subsistencetake
by Alaska Natives averaged 61 belugas during the 5-year period from 1993 to 1997. Recent harvest reports are not
considered negatively biased because they are based on on-site harvest monitoring and harvest reports from well
established ABWC representatives. The 1993-97 average is negatively biased because reliable estimates for the
number of animals struck and lost are not available prior to 1996.

Tablel3a. Summary of the AlaskaNative subsistence harvest from the Beaufort Seastock of belugawhal es, 1993-97.
Canadian subsistence takes are provided in Table 13b. n/aindicatesthe data are not available.

Reported total Estimated range of total Reported Estimated number

Year number taken take number harvested struck and lost
1993 852 n/a 852 n/a

1994 63 n/a 62 12

1995 a4t n/a 44 n/a

1996 42 n/a 24 18

1997 71 69-73 43 26-30

Mean annual take (1993-97) 61

! Does not include the number of struck and lost; 2 Indicates alower bound.

Thesubsi stencetake of belugawhal eswithin Canadian waters of the Beaufort Seaisreported by the Fisheries
Joint Management Committee (FIMC). The dataare collected by on-site harvest monitoring conducted by the FIMC
at Inuvialuit communitiesin the Mackenzie River delta, Northwest Territories. The most recent Canadian Inuvialuit
subsistenceharvest estimatesfor the Beaufort Seabel ugastock are providedin Table 13b (Nortoneta .inpress, FIMC
unpubl. data, FIMC, Box 2120, Inuvik, NT, Canada, XOEQT0). Giventhesedata, theannual subsistencetakein Canada



averaged 123 belugas during the 5-year period from 1993 to 1997. Therefore, the mean estimated subsistence take
in Canadian and U. S. waters from the Beaufort Sea beluga stock during 1993-97 is 184 (61 + 123) whales.

Table 13b. Summary of the Canadian subsistence harvest from the Beaufort Sea stock of belugawhales, 1993-97.
Alaska Native subsistence takes are provided in Table 13a. n/aindicates the data are not available.

Reported total Estimated range of total Reported Reported number
Year number taken take number harvested struck and lost
1993 117 n/a 107 10
1994 140 n/a 133 7
1995 132 n/a 118 14
1996 106 n/a 9%5 11
1997 119 n/a 114 5
Mean annual take (1993-97) 123

STATUSOF STOCK

Belugawhales are not listed as “ depleted” under the MM PA or listed as “ threatened” or “endangered” under
the Endangered Species Act. Based on alack of reported mortalities, the estimated annud fishery-related mortality
(0) isnot known to exceed 10% of the PBR (65) and, therefore,isconsideredto beinsignificant and approaching zero
mortality and serious injury rate. Based on currently available data, the estimated annual level of human-caused
mortality and seriousinjury (184) is not known to exceedthe PBR (649). Therefore, the Beaufort Seastock of beluga
whalesis not classified as a strategic stock. The population sizeis considered stable or increasing, however, at this
timeit is not possible to assess the status of this stock relative to its Optimum Sustainable Popul ation size.
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Revised 6/25/99
BELUGA WHALE (Delphinapterusleucas): Eastern Chukchi Sea Stock

STOCKDEFINITIONANDGEOGRAPHIC
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 polynyas 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 isassumed
that most belugawhal esfrom 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 migrationsmay cover thousandsof 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) Populationresponse data: possible extirpation
of local populations; distinct population trends between regions occupied in summer; 3) Phenotypic data: unknown;
and4) Genotypicdata: mitochondrial DNA analysesindicatedistinct differencesamong summeringareas (G. O'Corry-
Crowe et al. 1997). Based on thisinformation, 5 stocks of belugawhales arerecognized within U. S. waters: 1) Cook
Inlet, 2) Bristol Bay, 3) eastern Bering Sea, 4) eastern Chukchi Sea, and 5) Beaufort Sea (Fig. 15).
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Figure 15. Approximate distribution of belugawhalesin Alaska
waters. The dark shading displays the summer distributions of the
five stocks. Winter distributions are depictedwithlighter shading.

POPULATION SIZE

Frost et a. (1993) estimated the minimum size of the eastern Chukchi stock of belugas at 1,200, based on
countsof animalsfromaerial surveys conductedduring 1989-91. Survey effort was concentrated onthe 170 kmlong
Kasegaluk Lagoon, an area known to be regularly used by belugas during the open-water season. Other areas that
belugas fromthis stock are known to frequent (e.g., Kotzebue Sound) were not surveyed. Therefore, the survey effort
resultedinaminimum count. If thiscount is corrected, using radio telemetry data, for the proportion of animalsthat
werediving andthus not visible at the surface (2.62, Frost and Lowry 1995), and for the proportion of hewborns 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).

During 25 June to 6 July, 1998, aerial surveyswere conducted in the eastern Chukchi Sea (DeMaster et a.
1998). The maximum single day count (1,172 whales) was derivedfrom aphotographic count of alarge aggregation
near Icy Cape (1,018), plus animals(154) counted aong anice edge transect. Thiscount isan underestimate because
it was clear to the observersthat many more whaleswere present along and in the ice than they were ableto count and
onlyasmall portionof theice edge habitat was surveyed. Furthermore, only oneof five belugasequipped with satellite
tags afew days earlier remained within the survey area on the day the peak count occurred (DeMaster et al. 1998).
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It is not possible to estimate the abundance for this stock from the 1998 survey. Not only were alarge
number of whales unavailable for counting, but the large | cy Cape aggregationwasin shallow, clear water (DeM aster
etal.1998). Currently, a correction factor (to account for missedwhales) does not exist for belugas encounteredin
such conditions. Asaresult, the abundance estimate from the 1989-91 surveys (3,710 whales) isstill consideredto
be the most reliable for the eastern Chukchi Sea beluga whal e stock.

Minimum Population Estimate

The survey technique utilized for estimating the abundance of beluga whales is a direct count which
incorporatescorrectionfactors. Although CV sof thecorrectionfactorsarenot available, the AlaskaScientific Review
Group concludedthat the populationestimate of 3,710 can serve as an estimate of minimum popul ation size because
the survey did not include areas where beluga are known to occur (Small and DeMaster 1995). That is, if the
distribution of belugawha esinthe eastern Chukchi Seaissimilar to the distribution of belugawhalesin the Beaufort
Sea, whichislikely, thenasubstantial fraction of the population was likely to have been inoffshore watersduring the
survey period (DeMaster 1997).

Current Population Trend

The maximum 1998 count (1,172 animals) issimilar to counts of beluga whales conducted in the same area
during the summers of 1989-91 (1,200 animals) and counts of 1,104 and 1,601 in the summer of 1979 (Frost et al.
1993, DeMaster et al. 1998). Based onthese data, thereisno evidencethat the eastern Chukchi Sea stock of beluga
whalesis declining.

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 databecome available, it isrecommended that the cetacean maximum theoretical net
productivity rate (Ryax) of 4% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized Marine Mamma 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 = Ny,n X 0.5Ryax X Fr. Thisstock isconsidered relatively stable and
not declininginthe presence of known take, thus the recovery factor (Fg) for this stock is1.0 (DeMaster 1995: p. 17,
WadeandAngliss1997). For the eastern Chukchi Seastock of belugawhales, PBR =74 animals(3,710 x 0.02 x 1.0).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

Three different commercia fisheries that could have interacted with beluga whaes from this stock were
monitoredfor incidental take by fishery observersduring1990-97: Bering Sea(and Aleutianslands) groundfishtrawl,
longline, and pot fisheries. Observersdid not report any mortality or serious injury of beluga whalesincidental 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 self-reported fisheries information required of vessel operators
by the MMPA. During the period between 1990 and 1997, fisher self-reports did not include any mortality to beluga
whaesfromthisstock asaresult of interactionswithcommercial fishing operations. Self-reported fisheriesdataare
incomplete for 1994, not available for 1995, and considered unreliable after 1995 (see Appendix 7).

In the near shorewatersof the eastern Chukchi Sea, substantial effort occursingillnet (mostly set nets), and
personal-usefisheries. Although apotential source of mortality, there have been no reported takes of belugawhales
as aresult of these fisheries.

Based on alack of reported mortalities, the estimated minimum mortality rate incidental to commercial
fisheriesis zero belugas per year from this stock.

69



Subsistence/Native Har vest I nfor mation

The subsistence take of belugawhaesfromthe eastern Chukchi Sea stock is provided by the Alaska Beluga
Whale Committee (ABWC). The most recent subsistence harvest estimates for the stock are provided in Table 14
(Frost and Suydam 1995, Frost 1998). Given these data, the annual subsistence take by Alaska Natives averaged 68
belugas during the 5-year period 1993-97. Thisestimateisbased on reportsfrom ABWC representatives and on-site
harvest monitoring. The 1993-97 averageisnegatively biased becausethereare not reliabl e estimatesfor the number
of struck and lost prior to 1995.

Table 14. Summary of the Alaska Native subsistence harvest from the eastern Chukchi Sea stock of belugawhales,
1993-97. n/aindicatesthe data are not available.

Reported total Estimated range of total Reported Estimated number

Year number taken take number harvested struck and lost
1993 83" n/a 80-83 n/a

1994 66> n/a 63 ¥

1995 42 n/a 36 6

1996 126 n/a 116 10

1997 19 n/a 16 3

Mean annual take (1993-97) 68

! Does not include the number struck and lost; 2 Indicates alower bound.

STATUSOF STOCK

The estimated minimum annua mortality rateincidental to commercial fisheries(0) isnot known to exceed
10% of the PBR (7) and, therefore, is consideredto beinsignificant and approaching zero mortality andseriousinjury
rate. Based on currently available data, the estimated annual rate of human-caused mortality and seriousinjury (68)
is not known to exceed the PBR (74). Beluga whales are not listed as “depleted” under the MMPA or listed as
“threatened” or “endangered” under the Endangered Species Act. Therefore, the eastern Chukchi Sea stock of beluga
whalesis not classified as a strategic stock. The population size is considered stable, however, at thistimeit is not
possible to assess the status of this stock relative to its Optimum Sustainable Population size.
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Revised 6/25/99
BELUGA WHALE (Delphinapterusleucas): Eastern Bering 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 polynyas 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). Itisassumed
that most belugawhal esfromthese 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
whades occur in offshore waters associated Figure
with pack ice. In the spring, they migrateto waters. The dark shading displays the summer distributions of the
warmer coastal estuaries, bays, and riversfor  five stocks. Winter distributions are depicted withlighter shading.
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 a. (1992) phylogeographic approach: 1) Distributional data: geographic distribution discontinuous in summer
(Frost and Lowry 1990), distribution unknown outside of summer; 2) Populationresponse data: possible extirpation
of local populations; distinct population trends between regions occupied in summer; 3) Phenotypic data: unknown;
and4) Genotypicdata: mitochondrial DNA analysesindicatedistinct differencesamong summeringareas (G. O'Corry-
Crowe et al. 1997). Based on thisinformation, 5 stocks of belugawhales arerecognized within U. S. waters: 1) Cook
Inlet, 2) Bristol Bay, 3) eastern Bering Sea, 4) eastern Chukchi Sea, and 5) Beaufort Sea (Fig. 16).

POPULATION SIZE

DeMaster et al. (1994) estimated the minimum abundance (e.g., uncorrectedfor probability of sighting) of
belugasfromaeria surveys over Norton Soundin1992, 1993, and 1994 a 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 animalsinto the Sound. As aresult the 1993 and 1994 estimates were considered to be negatively
biased. Due to the disparity of estimates, the Norton Sound aerial surveyswere repeated in June of 1995 leadingto
the highest abundance estimate of any year, but not significantly different thanin 1992. An aerial survey conducted
June 22 of 1995 resulted in an uncorrected estimate of 2,583 belugawhales (Lowry and DeMaster 1996). It should
be notedthat aslightly higher estimate (2,666) occurred during the 1995 survey over three day period from June 6-8.
The single day estimate of (2,583), instead of the 3-day estimate was used to minimize the potential for double
counting of whales. Correction factors (CF) recommended from studies of belugasrangefrom 2.5t0 3.27 (Frost and
Lowry 1995). For Norton Sound, the correction factor of 2.62 (CV [CF] not available) is recommended for the
proportionof animalsthat werediving andthus not visibleat the surface (based on methods of Frost andLowry1995),
giventhe particular atitude andspeedof thesurveyaircraft. If thiscorrection factor isapplied tothe June 22 estimate
of 2,583 (CV = 0.26) along with the additional correction factor for the proportion of newborns and yearlings not
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observed dueto their small size and dark coloration (1.18; Brodie 1971), the total corrected abundance estimate for
the eastern Bering Sea stock is 7,986 (2,583 x 2.62 x 1.18) belugawhales.

Anaerial survey of Norton Sound is scheduledto occur duringthe summer of 1999. Preliminary resultsfrom
this survey are expected to be available in 2000.

Minimum Population Estimate

For the eastern Bering Sea stock of beluga whales, the minimum population estimate (Ny,) is calculated
according to Equation 1 from the PBR Guidelines (Wade and Angliss 1997). Therefore, Nyn =
N/exp(0.842x[In(1+[CV (N)]?)]”). Using the popul ation estimate (N) of 7,986 and an associated CV (N) of 0.26, Ny,n
for this stock is 6,439 belugawhales. A CV(N) that incorporates variance due to al of the correction factorsis
currently not availeble. However, the Alaska Scientific Review Group (SRG) considers the CV derived from the
abundance estimate (CV = 0.26) as adequate in cal culating a minimum population estimate (DeM aster 1996, 1997;
see discussionof Ny, for the eastern Chukchi stock of belugawhales). Dueto foggy conditions encountered during
the 1995 surveys, it was hot possibleto survey the entire Norton Sound areaoccupi ed by belugas during a continuous
time period. Asaresult, the 1995 abundance estimateis considered to be conservative (Lowry and DeMaster 1996).

The Alaska SRG recommended using the abundance estimate (7,986 whales) as N, for this stock. They
considered the estimate to be adequately conservative because 1) the June 22 survey covered only the Y ukon Delta
area, 2) fog precluded surveying the entire areawherewhal esmay have beenencountered, and 3) the Beaufort seastate
during the survey waslessthanideal (DeMaster et a. In review). However, pending completion of ananaysisonthe
effectsof Beaufort seastate on belugawhaesighting rate, NM FS has decidedto continue to usethe N,y ascal culated
according to the PBR Guidelines above (6,439 whales).

Current Population Trend

Surveys to estimate population abundance in Norton Sound were not conducted prior to 1992. However,
between 1992 and 1995, survey dataindicate that the population islesslikely to be decliningthanit isto be stable or
increasing.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Areliable estimate of the maximum net productivity rateis currently unavailable for the eastern Bering Sea
stock of belugawhales. Hence, until additional databecomeavailable, it isrecommended that the cetacean maximum
theoretical net productivity rate (Ryax) of 4% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized Marine Mamma 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 = Ny,n X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 1.0,
the vaue for cetacean stocks that are thought to be stable in the presence of a subsistence harvest (Wade and Angliss
1997). The Alaska SRG recommended using a F; of 1.0 for this stock as the Alaska Beluga Whale Committee
(ABWC) intends to continue regular surveys (i.e., 3-5 years) to estimate abundance for this stock and to annualy
monitor levels of subsistence harvest (DeMaster 1997). For the eastern Bering Sea stock of belugawhales, PBR =
129 animals (6,439 x 0.02 x 1.0).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

Three different commercial fisheriesthat could have interactedwithbelugawhaesinthe eastern Bering Sea
weremonitoredfor incidental take by fishery observers during 1990-97: Bering Sea(and Aleutianslands) groundfish
trawl,longline, and pot fisheries. Observersdid not report any mortality or seriousinjury of belugawhalesincidental
to these groundfish fisheries. An additional source of information onthe number of belugawhales killed or injured
incidental to commercial fishery operationsisthe self-reported fisheries information required of vessel operators
by the MMPA. During the period between 1990 and 1997, fisher self-reportsdid not include any mortality to beluga
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whaesfromthisstock asaresult of interactions withcommercial fishing operations. Self-reported fisheriesdataare
incomplete for 1994, not available for 1995, and considered unreliable after 1995 (see Appendix 7).

Based on alack of reported mortalities, the estimated minimum mortality rate incidental to commercial
fisheriesiszero belugas per year fromthisstock. The estimated mortality is considered a minimum due to alack of
observer programsinfisherieslikely to take bel ugawhal esand because logbook records (fisher self-reportsrequired
during 1990-94) are most likely negatively biased (Credle et al. 1994).

In the near shore waters of the eastern Bering Sea, substantial effort occurs in gillnet (mostly set nets),
herring, and personal -usefisheries. Theonly reported belugamortality occurredin apersonal -use king salmon gillnet
near Cape Nome in1996. Thismortality resultsin an annual estimated mortality of 0.2 whalesfrom thisstock during
1993-97. Note that thisis not acommercial fishery. Asaresult, this estimate is considered a minimum because
personal-usefishersare not aware of areporting requirement andthereisno establishedprotocol for non-commercial
takes to be reported to NMFS. It should also be noted that in this region of western Alaska any whales taken
incidentally to the personal-use fishery are utilized by Alaska Native subsistence users. It is not clear whether the
1996 entanglement was accounted for in the 1996 Alaska Native subsistence harvest report. If so, this particular
mortality may have been double-counted.

Subsistence/Native Har vest I nfor mation

The subsistencetake of belugawha esfromthe easternBering Seastockis provided by the ABWC. Themost
recent subsistence harvest estimates for the stock are provided in Table 15 (Frost and Suydam 1995, Frost 1998).
Giventhese data, the annua subsistence take by AlaskaNativesaveraged121 belugasfromthe easternBering Seastock
during the 5-year period 1993-97. These estimates are based onreportsfrom ABWC representatives. The 1993-97
average is considered negatively biased due to alack of reporting in several villages prior to 1996. In addition, there
isnot areliable estimatefor the number of struck andlost prior to 1996. Furthermore, an unknown proportion of the
animals harvested each year by Alaska Native hunters in this region may belong to other beluga stocks migrating
through Norton Sound in both the fall and spring (DeMaster 1995: p. 4).

Table 15. Summary of the Alaska Native subsistence harvest from the eastern Bering Sea stock of belugawhales,
1993-97. n/aindicatesthe data are not available.

Reported total Estimated range of total Reported Estimated number

Year number taken take number harvested struck and lost
1993 1367 121-136" 121-136 n/a

1994 1327 126-137 116122 10°

1995 56° 51-61° 4555 6’

1996 120 113-126 97-108 16-18

1997 160 146-173 127-141 19-32

Mean annual take (1993-97) 121

! Does not include the number struck and lost; 2 Indicates alower bound.

STATUSOF STOCK

The estimated minimum annua mortality rateincidental to commercial fisheries(0) isnot known to exceed
10%of the PBR (16) and, therefore,isconsideredto beinsignificant and approaching zero mortality andseriousinjury
rate. Based on currently availabledata, the estimated annual rate, over the 5-year period from 1993 to 1997, of human-
caused mortality andseriousinjury (122, includingthe estimated mortality in non-commercial fisheries) isnot known
to exceed the PBR (129) for this stock. Belugawhales are not listed as “depleted’ under the MMPA or listed as
“threatened” or “endangered” under the EndangeredSpeciesAct. Therefore, theeastern Bering Seabel ugawhal estock
isnot classifiedas strategic. No decreasing trend has been detected for this stock in the presence of aknown harvest,
athough at thistime it is not possibl e to assess the status of thisstock relative to its Optimum Sustai nable Popul ation
size.
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Revised 6/25/99
BELUGA WHALE (Delphinapterusleucas): 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 polynyas 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). Itisassumed
that most belugawhal esfromthese summering
areas overwi nter 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 | ™=sls L B
whalesoccur inoffshorewatersassociatedwith  Figure 17. Approximate distribution of beluga whales in Alaska
packice. Inthespring, they migratetowarmer  waters. The dark shading displays the summer distributions of the
coastal estuaries, bays, and rivers for molting  five stocks. Winter distributions are depictedwithlighter shading.
(Finley 1982) and calving (Sergeant and Brodie
1969). Annua migrationsmay 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) Populationresponse data: possible extirpation
of local populations; distinct population trends between regions occupied in summer; 3) Phenotypic data: unknown;
and4) Genotypicdata: mitochondrial DNA analysesindicatedistinct differencesamong summeringareas (G. O'Corry-
Crowe et al. 1997). Based on thisinformation, 5 stocks of belugawhalesarerecognized within U. S. waters: 1) Cook
Inlet, 2) Bristol Bay, 3) eastern Bering Sea, 4) eastern Chukchi Sea, and 5) Beaufort Sea (Fig. 17).

POPULATION SIZE

The sources of information to estimate abundance for belugas inthe waters of western and northern Alaska
have included both opportunistic and systematic observations. Frost and Lowry (1990) compiled datacollected from
aerial surveys conducted between 1978 and 1987 that were designed to specifically estimate the number of beluga
whales. Surveysdid not cover the entire habitat of belugas, but were directed to specific areas at the times of year
whenbelugas 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 belugawhalesin Bristol Bay was
estimated at 1,5551n1994 (Lowry and Frost 1998). This estimate was based on a count of 503 animals, which was
corrected using radio-telemetry data for the proportionof animalsthat 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 their small size
and dark coloration (1.18; Brodie 1971).

Anaeria survey of Bristol Bay is scheduled to occur during the summer of 1999. Preliminary resultsfrom
this survey are expected to be available in 2000.



Minimum Population Estimate

The survey technique utilized for estimating the abundance of beluga whalesin this stock isadirect count
which incorporates correction factors. Given this survey methodology, an estimate of the variance of abundanceis
unavailable. Inaddition, theabundance estimateisthought to be conservative because: 1) somewhalesmay have been
outside the survey area(i.e., KuskokwimBay), 2) no correction has been made for whales that wereat the surface but
were missed by the observers, and 3) the dive correctionfactor is probably negatively biased (L owry and Frost 1998).
Consistent withthe recommendations of the Alaska Scientific Review Group (DeMaster 1997), adefault CV(N) of
0.2 was used in the calculation of the minimum population estimate (Nyn). Ny for this belugawhale stock is
calculated using Equation 1 from the PBR Guidelines (Wade and Angliss 1997): Nyn =
N/exp(0.842x[In(1+[CV(N)]?)]*). Using the populationestimate (N) of 1,555 andthe default CV (0.2), N, for the
Bristol Bay stock of belugawhalesis 1,316.

Current Population Trend

Popul ationestimatesfromthe 1950s (Brooks 1955, Lensink 1961) suggestedtherewereabout 1,000-1,500
belugasinBristol Bay. Thefirst abundance estimate (1,250) from aerial surveyswasconductedin1983. Consistency
incount dataand abundance estimates between 1993, 1994, and earlier surveys suggests that the Bristol Bay stockis
stable, and at or near its historic size (Frost and Lowry 1990, 1995a, L owry and Frost 1998).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rateis currently unavailable for the Bristol Bay 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 (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized Marine Mamma 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 = Ny, X 0.5Ryax X Fr. Asthisstock is considered stable (Frost and
Lowry 1990) and because of the regular surveysto estimate abundance and the annua harvest monitoring program
supported by the Alaska Beluga Whale Committee (ABWC), the recovery factor (Fg) for thisstockis 1.0 (Wade and
Angliss1997, DeMaster 1997; see discussionunder PBR for the eastern Bering Seastock). Thus, for the Bristol Bay
stock of belugawhales, PBR = 26 animals (1,316 x 0.02 x 1.0).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

Three different commercia fisheries that could have interacted with beluga whales in Bristol Bay were
monitoredfor incidental take by fishery observersduring 1990-97: Bering Sea(and Aleutian | slands) groundfishtrawl,
longline, and pot fisheries. Observersdid not report any mortality or serious injury of belugawhalesincidental to
these groundfish fisheries (Table 16a).

An additional source of information on the number of beluga whales killed or injured incidental to
commercial fishery operationsisthe self-reported fisheriesinformationrequired of vessel operators by the MMPA.
Observers have never monitoredthe Bristol Bay salmonset gillnet and drift gillnet fisherieswhichcombined had over
2,900 active permitsin1996. During the period between 1990 and 1997, fisher self-reportsincluded 1 mortality in
both 1990 and 1991 from these fisheries (see Table 16a) resulting in an annual mean of 0.5 mortalities from
interactions withcommercial gear. However, becauselogbook records (fisher self-reportsrequired during 1990-94)
are most likely negatively biased (Credle et al. 1994), these are considered to be minimum estimates. The 1990
logbook records from the Bristol Bay set and drift gillnet fisheries were combined. Asaresult, the 1990 mortality
may have occurred in the drift net fishery. Self-reported fisheries data are incomplete for 1994, not available for
1995, andconsideredunreliable after 1995 (see Appendix 7). Larger fishery-related mortalitiesresulting from these
fisheries have been recorded in the past. During the summer of 1983 the Alaska Department of Fish and Game
documented 12 belugawhale mortalitiesin Bristol Bay related to drift and set gillnet fishing (Frost et al. 1984).
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Table 16a. Summary of incidental mortality of belugawhales (Bristol Bay stock) dueto commercial fisheriesfrom
1990 through 1997 and cal culation of the mean annual mortality rate. Mean annual mortality in brackets represents
aminimum estimate from self-reported fisheriesinformation. Datafrom 1993 to 1997 (or the most recent 5 years
of available data) are used in the mortality calculation when more than 5 years of data are provided for a particular
fishery. n/aindicatesthat dataare not available.

Range of Reported Estimated Mean
Fishery Data | observer mortality mortality annual
name Years | type | coverage (in given (in given mortality
yrs.) yrs.)
Observer program total 90-97 0
Bristol Bay salmon drift | 90-97 | self n/a 0,1,0,0, n/a [$0.25]
gillnet report n/a, nfa, n/a,
S n/a
Bristol Bay salmon set 90-97 | self n/a 1,0,0,0, n/a [$0.25]
gillnet report n/a, na, nfa,
S n/a
Minimum total annual $0.5
mortality

The estimated minimum mortality rate incidental to commercial fisheriesis 1 animal per year (rounded up
from0.5), basedentirely onlogbook data. However, areliable estimate of the mortality rateincidental tocommercial
fisheriesis currently unavailable because of the absence of observer placementsin the Bristol Bay gillnet fisheries
that are known to interact with this stock.

Subsistence/Native Har vest I nfor mation

The subsistencetake of belugawhaesfromthe Bristol Bay stock is provided by the ABWC. Themost recent
subsistence harvest estimates for the stock are provided in Table 16b (Frost and Suydam 1995, Frost 1998). Given
these data, the annual subsistence take by Alaska Natives averaged 19 belugas from the Bristol Bay stock during the
5-year period 1993-97. This estimateis based on reporting by ABWC representatives and is considered negatively
biased because there is not areliable estimate for the number of struck and lost prior to 1994.

Tablel6b. Summary of the AlaskaNative subsistence harvest from the Bristol Bay stock of belugawhales, 1993-97.
n/aindicates the data are not available.

Reported Estimated range Reported Estimated number
Year total number of total take number struck and lost
taken harvested

1993 35t 33-35¢ 33-35 n/a

1994 18 n/a 16 2

1995 10 n/a 6 4

1996 19 n/a 18 1

1997 11 n/a 11 0
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Reported Estimated range Reported Estimated number
Year total number of total take number struck and lost
taken harvested
Mean annual take (1993- 19
97)

! Does not include the number struck and lost.

STATUSOF STOCK

At present, annual mortality levelslessthan 2.6 per year (i.e., 10% of PBR) can be considered insignificant
and approaching zero mortality and serious injury rate. However, it is unknown whether the mortality rate is
insignificant because a reliable estimate of the mortality rate incidental to commercial fisheries is currently
unavailable.Belugawha esarenot listedas" depleted” under the MM PA or listedas” threatened” or “ endangered” under
the Endangered Species Act. Based on currently available data, the estimated annual rate of human-caused mortality
and serious injury (20, including subsi stence harvests and fishery-rel ated mortality) is not known to exceed the PBR
(26). Therefore, the Bristol Bay stock of beluga whales is not classified as a strategic stock. However, as noted
previously, the estimate of fisheries-related mortality is unreliable and, therefore, likely to be underestimated. The
population sizeis considered stable, however, a thistimeit is not possible to assess the status of this stock relative
to its Optimum Sustainable Population size.
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Revised 10/18/00
BELUGA WHALE (Delphinapterusleucas): 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 polynyas 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). Itisassumed
that most belugawhal esfromthese summering
areas overwi nter 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 % AT
to prey, temperature, and human interaction : oy
(Lowry 1985). During the winter, beluga |} %es./o [ o Y /| . g
whalesoccur inoffshorewatersassociatedwith  pigure 18. Approximate distribution of belugawhalesin Alaska
packice. Inthespring, they migratetowarmer  \yqters, The dark shading displays the summer distributions of the

coastal estuaries, bays, and rivers for molting  fjye stocks, Winter distributions are depictedwithlighter shading.
(Finley 1982) and calving (Sergeant and Brodie

1969). Annua migrationsmay cover thousands
of kilometers (Reeves 1990).

During spring and summer months, belugawhalesin Cook Inlet are typically concentrated near river mouths
in northern Cook Inlet (Rugh et al. in press). Although the exact winter distribution of this stock is unknown, there
is evidence that some--if not all--of this population may inhabit Cook Inlet year-round (Hansenand Hubbard 1999).
Satellitetags were attached to two belugas in September 2000 inorder to determine their distributionthrough the fall
andearlywinter. A review of al cetacean surveys conducted in the Gulf of Alaskafrom 1936-99 discovered only 31
sightings of belugas among 23,000 sightings of other cetaceans, indicating that very few belugas occur in the Gulf of
Alaska outside of Cook Inlet (Laidre et al. in press).

The following informationwas consideredin classifying belugawhal e stock structure based on the Dizon et
al. (1992) phylogeographic approach: 1) Distributional data: geographic distribution discontinuousin summer (Frost
and Lowry 1990), distributi on unknown outside of summer; 2) Populationresponsedata: possibleextirpationof local
populations; distinct population trends between regions occupied in summer; 3) Phenotypic data: unknown; and 4)
Genotypic data: mitochondrial DNA analysesindicate distinct differences among summering areas (O'Corry-Crowe
et a. 1997). Based on thisinformation, 5 stocks of belugawhalesarerecognized within U. S. waters: 1) Cook Inlet,
2) Bristol Bay, 3) eastern Bering Sea, 4) eastern Chukchi Sea, and 5) Beaufort Sea (Fig. 18).

POPULATION SIZE

Aerid surveysfor belugawhalesin Cook I nlet have beenconductedby the National Marine Fisheries Service
eachyear since 1993. Starting in 1994, the survey protocol included paired, independent observers so that the number
of whalegroups missed can be estimated. When groups were seen, aseries of aerial passes were madeto allow each
observer to make independent counts at the same time that a video camera was documenting the wha e group (Hobbs
etal.inpress). Uncorrected aerial counts (using the sum of mediansfor each group) for 1993-99 were 304, 281, 324,
307, 264,193, and 217, respectively (Rugh et al. in press), and in June 2000, the count was 184 (Rugh et a. 2000).

82



Median countsareappropriatef or comparisons betweensurveys since the effects of outliers (extremesinhighor low
counts) arereduced, they can be comparedto other surveys whichlack multiplepassesover whaegroups,andaremore
appropriate than maximums corrected for missed whales (Rugh et al. in press).

Theannud abundances of belugawhaesin Cook Inlet are estimatedfromcountsby aerial observersandaerial
videogroupcounts. Each group size estimateiscorrected for subsurface animals (availability correction) and animal's
a the surfacethat weremi ssed(sightability correction) based onananaysisof the videotapes. Each observer’ scounts
are corrected for availability and sightability using a regression of counts and an interaction term of counts with
encounter rate against the video group size estimates (Hobbs et al. in press). The most recent abundance estimate of
belugawhalesin Cook Inlet, resulting from the June 2000 aerial survey is435 (CV =0.23) animas(Hobbset a. in
press).

Minimum Population Estimate

The minimum population size (N,y) for this stock is calculated according to Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): Ny, = N/exp(0.842x[In(1+[CV(N)]?)]*). Using the populationestimate (N)
of 435 anditsassociatedCV(N) of 0.23,
Nwin for the Cook Inlet stock of beluga
whalesis 360. 1500

Current Population Trend

In general, uncorrected counts
have ranged from 300 to 500 beluga
whales within Cook Inlet between 1970
and 1996 (Rugh et a. in press).
However, median counts since 1996
have been below 300 animals (264 in g
1997, 193 in 1998, 217 in 1999, and 500 | | ‘
184 in 2000). The abundance estimates t } } T
for the period 1994-00 are shown in
Figure 19. A datigtically significant
trend in abundance has been detected,
although the power was low due to the 0 ; ; ; ; ; ;
short time series. However, the 2000
abundance estimate (435) is 1994 1995 1996 1997 1998 1999 2000

approximately 33%lower than the 1994
abundance estimate (653). Inaddition,a Figure 19. Abundance of beluga whales in Cook Inlet, Alaska 1994-00

review of beluga distribution data (adapted from Hobbs et al. 2000). Error bars depict 95% confidence
suggest there has been a reduction in intervals

offshore sightings in upper Cook Inlet

and adramatic reduction in sightingsin lower Cook Inlet (Rugh et al. in press).

3
o

Number of Beluga Whales

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 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 (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized Marine Mammal Protection Act (MMPA), the potentia 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 F; and PBR for the Cook Inlet stock of
belugawhaewereboth undeterminedin Small and DeMaster (1995), 1.0 and 15 in Hill et a. (1997), and 1.0 and 14
in Hill and DeMaster (1998). However, based on the recent information on stock size, trendsin abundance, and level
of thesubsistenceharvest, the Alaska Scientific Review Group (ASRG) (Ferrero 1999) has recommendedthat NMFS
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reducethe F to the lowest vaue possible (0.1). Further, the ASRG noted the resulting PBR would be 0.61 (assuming
an Ny, of 303 as the 1999 population size and an Ry« Of 0.04) and recommended that the agency use thisvaluein
managing interactions between Cook Inlet belugas and commercial fisheriesin Cook Inlet.

NMFS has chosen not to accept the recommendation of the ASRG a thistime. Rather, NMFS has selected
an F of 0.3 based on the following: this stock has been listed as “ depleted” under the MM PA (65 Federal Register
34590, 31 May 2000; whichtypically is associated withaFg of 0.5); and NMFShas not listed this stock asendangered
under the Endangered Species Act (65 Federal Register 38778, 22 June 2000; alisting of endangered istypically
associated with aFg of 0.1, whilealisting of depleted or threatenedisassociatedwithaF; of 0.5). Furthermore, the
major mortalityfactor for thisstock, subsistence harvest, has beenreduced through| egi sl ationand cooperative efforts
by Alaskan Natives. Thus, the PBR = 2.2 animals (360 x 0.02 x 0.3) for the Cook Inlet stock of belugawhale.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

Threetypes of commercial fishing gear; (purse seine, drift gillnet, and set gillnet) could possibly entangle
belugawhaesin Cook Inlet. These netsare usedto catch each of the five species of Pacific salmon, aswell as Pacific
herring. There areno observer dataprior to 1998, asfishery observers had not monitored any of thesefisherieswithin
Cook Inlet. However, in 1999, observerswere placed on Cook Inlet set and drift gillnet vessels. No mortalitieswere
observed. An additional source of information on the number of beluga whales killed or injured incidental to
commercial fishery operationsisthe self-reportedfisheriesinformationrequired of vessel operators by the MMPA.
During the period between 1990 and 1999, fisher self-reports indicated no mortalities of beluga whales from
interactions withcommercial fishing operations (Table17a). Logbook dataareavailablefor part of 1989-1994, after
which incidental mortality reporting requirements were modified. Under the new system, logbooks are no longer
required; instead, fishers provide self-reports. Datafor the 1994-95 phase-inperiodisfragmentary. After 1995, the
level of reporting dropped dramatically, such that the records are considered incomplete and estimates of mortality
based on them represent minimums (see Appendix 7 for details).

Tablel7a. Summaryof incidental mortality of belugawhales(Cook Inlet stock) dueto commercial fisheriesfor 1990
-98. Mean annual mortality inbracketsrepresentsaminimum estimatefrom self-reported fisheriesinformation. Data
from 1994-98 (or the most recent 5 years of availabledata) are usedinthe final mortality cal culationwhenmorethan
5 years of data are provided for a particular fishery. n/aindicatesthat dataare not available.

Range of Reported Estimated Mean
Fishery Data observer mortality mortality annual
name Years type coverage | (ingiven (in given mortality
yrs.) yrs.)
Cook Inlet salmon drift 1999- | obsdata 0,0 0 0
gillnet 00
Cook Inlet salmon set 1999- | obsdata 0,0 0 0
gillnet 00
Observer program total 93-99 0
Cook Inlet salmon drift 90-99 | logbook n‘a 0,0,0,0, n‘a [Q]
gillnet s/ n‘an/a, n/a,
self n/a, n/a, n/a
reports




Range of Reported Estimated Mean
Fishery Data observer mortality mortality annual
name Years type coverage | (ingiven (in given mortality
yrs.) yrs)
Cook Inlet salmon set 90-99 | logbook n‘a 0,0,0,0, n‘a [Q]
gillnet s/ n/an/a n/a,
self n/a n/a, n/a
reports
Minimum total annual 0
mortality

In the past, beluga mortalities have beenattributedto Cook Inlet fisheries with the fishing-related mortality
during the 3-year period from 1981-83 estimated at 3-6 animals per year (Burns and Seaman 1986). Accordingly,
though there were no self-reported fishery mortalities of beluga whales, the Cook Inlet gillnet fisheries (having a
combinedtotal of over 1,325 active permitsin1997) have beenincludedin Table 17abecauselogbook records (fisher
self-reports required during 1990-94) are most likely negatively biased (Credle et al. 1994).

Based on alack of reported mortalities, the estimated minimum mortality rate incidental to commercial
fisheries is zero belugas per year from this stock. However, areliable estimate of the mortality rate incidental to
commercial fisheries is currently unavailable because of the absence of observer placements in the Cook Inlet
fisheries mentioned above. Preliminary resultsfromthe 2000 Cook Inlet observer program indicates that no beluga
whales were injured or killed incidental to fishing operations (B. Fadely, pers. comm., National Marine Mammal
Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115).

Subsistence/Native Har vest I nfor mation

A study conducted by the Alaska Department of Fish and Game (ADF&G), in cooperation with the Alaska
Beluga Whale Committee (ABWC) and the Indigenous People’s Council for Marine Mammals, estimated the
subsistence take of belugasinCook Inletin1993 at 17 whalesbased on surveys of 16 of 19 households known to have
hunted in 1993 (Table 17b: Stanek 1994). Thiswas considered aminimum estimate, and wasincreased by adding the
estimated number of whal estakenfrom households not surveyed (3) and by huntersfrom areas outside of Cook Inlet
(20) resulting inan estimatedtotal take of 30 (17 + 3 + 10) whales. However, in consultation with native eldersfrom
the Cook I nletregion, the Cook I nlet Marine Mammal Council (CIMMC) estimated the annud number of belugastaken
by subsistence hunters to be greater (DeMaster 1995).

Therewas no systematic Cook Inlet belugaharvest surveyin 1994. Instead, harvest datawere compiled at the
November 1994 ABWC meeting. Representatives of the CIMMC, ADF& G Division of Subsistence, and an active
Cook Inlet hunter each presented harvest information they knew about. They discussed the information among
themselves to eliminate redundancy, and agreed upon afinal 1994 harvest estimate of 19 retrieved and 2 struck and
lost. Thisincluded 2 belugas taken in Cook Inlet by hunters from Kotzebue Sound. The ADF& G representative
estimated that there were 35-50 active beluga hunting households in the Cook Inlet region.

Tablel7b. Summary of the AlaskaNative subsistence harvest from the Cook Inlet stock of belugawhales, 1993-99.
n/aindicates the data are not available.

Reported Estimated range Reported Estimated number
Year total number of total take number struck and lost
taken harvested
1993 30t n/a n/a n/a
1994 21t n/a 19! 2!
1995 70 n/a 42 26
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Reported Estimated range Reported Estimated number
Year total number of total take number struck and lost
taken harvested
1996 123 98-147 49 49-98
1997 70? n/a 35° 35°
1998 50 n/a 25 25
1999 0 0 0 0
Mean annua take (based 65
on 1996, 1997, and
1999)

! Estimated val ue (see text); 2 Represents a minimum val ue.

A summary of Cook Inlet beluga whale subsistence harvest data for 1993-99 is provided in Table 17b
(ABWC unpubl. data, ABWC, P.O. Box 69, Barrow, AK, 99723; CIMMC unpubl. data, 26339 Eklutna Village Rd.,
Chugiak, AK,99567). The most thorough subsistence harvest surveys were completed inCook Inlet by the CIMMC
during 1995-97. While some of thelocal hunters believe the 1996 estimate of struck and lost is positively biased,
the 1995-97 CIMMC take estimates are considered reliable. The annua subsistence take by Alaska Natives during
thisperiod averaged 87 whales. Becausereliabledatathroughout thetime seriesfrom 1993t0 1998 arenot available,
itis not possible to determine the trend in subsistence take. Congressimposed a moratorium on beluga harvest in
Cook Inlet because of the declineinthe Cook Inlet belugawhal e stock until NMFS developed a cooperative plan for
harvest management with the local Alaska Native organizations. Thus, the best estimate of subsistence takeis O for
1999 and 2000.

OTHER MORTALITY

Mortalities related to stranding events have been reported inCook Inlet. In August 1996, 60 belugawhales
stranded in Turnagin Arm and four of theﬂ%% animals are known to have died as a result of the stranding event (B.
Mahoney, pers. comm., NMFS, 222 W 7 Ave, Anchorage, AK, 99513). August 1999, at |east 60 belugawhales
stranded in Turnagain Arm, of which, five were subsequently found dead (NMFS, unpublished data). There were no
indications that either stranding event had resulted from human interactions.

STATUSOF STOCK

An anaysis of available data on the population size and dynamics of the Cook Inlet belugawhale stock led
NMFSto conclude that thisstock is currently below it’s Optimum Sustainable Populationlevel. Thus, thisstock was
designated as“ depleted” under the MM PA (65 FR 34590; May 31, 2000). NMFS aso made adeterminationthat this
stock shouldnot be listed under the ESA at thistime (65 FR 38778; June 22, 2000) primarily because the subsistence
harvest, whichappears to have been responsible for the majority of the decline in this stock, was prohibited in1999
through an act of Congress. Preliminary resultsindicate that, once the subsistence harvest ceased, the declinein the
stock ceased (65 FR 38778; June 22, 2000). In addition, NMFS and local subsistence organizations are actively
pursuing the development of a comanagement agreement which would allow subsistence harvest, but a aleve far
below historical levels.

Two fisheriessuspectedof possiblyincurringincidental seriousinjuriesor mortalitiesof belugawhaeswere
observed in 1999 and 2000, but no takes of beluga whales were observed. At present, annual commercia fishery-
related mortality levels, lessthan 0.18 per year (i.e., 10% of PBR), can be considered insignificant and approaching
zero mortality and seriousinjury rate. Inaddition, basedonthelevel of subsistence harvest in 1999 and the fact that
there is currently a moratorium on the harvest, the total level of human-caused mortality does not exceed the PBR
(1.8) level for thisstock. However, becausethe Cook Inlet bel ugawhal e stock hasbeen designated as* depleted” under
the MMPA, the Cook Inlet belugawhale stock is classified asstrategic.



Effortsto devel op co-management agreementswith Native organizations for several marine mammal stocks
harvested by Native subsistence huntersacrossAlaska, includingbelugasinCook Inlet, have beenunderway for several
years. In 1995, development of anumbrellaagreement among the I ndigenous Peopl €' sCouncil for MarineMammals,
U.S.Fishand Wildlife Service,and NMFSwasinitiated. Theagreement wasultimately signedin August, 1997. During
1998, efforts were initiated to formalize a specific agreement with local Alaska Native organizations and NMFS
regarding the management of Cook Inlet belugas, but without success. Inthe absence of aco-management agreement,
Federal legislationwasimplemented in May 1999, placing amoratorium on beluga hunting in Cook Inlet until aco-
management agreement iscompleted. A co-management agreement wassignedin 2000; in that agreement, the number
of strikeswas limited to one.

Habitat Concerns

NMFSrecognizesthat municipal,commercial, andindustrial activites may be of concernand may affect the
water quality and substrate in Cook Inlet. This includes commercial fishing, oil and gas development, municipal
discharges, noisefor aircraft and ships, shipping traffic, and tourism (Moore et a.inpress). However, noindication
currently exists that these activities have had a quantifiable adverse impact on the beluga whale population. Thebest
available information indicates that these activities, alone or cumulatively, have not caused the stock to be in danger
of extinction (June 22, 2000, 65 FR 38778; Draft Environmental Impact Statement on Federal Actions Associated
withManagement and Recovery of Cook Inlet BelugaWhales, October 2000, AlaskaRegiona Office, National Marine
Fisheries Service, P.O. Box 21668, Juneau, AK 99802). Protection from industrial development is being provided
a most locations where beluga whal es commonly occur. However, susceptibility to adverseimpacts may be greater
now than previously because the stock, in its currently reduced state, occupies a more restricted portion of its prior
range in Cook Inlet.
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KILLER WHALE (Orcinusorca): Eastern North Pacific
Northern Resident Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Killerwhaleshave beenobservedinall
oceans and seas of the world (L eatherwoodand
Dahlheim 1978). Although reported from
tropicd and offshore waters, killer whales
prefer the colder waters of both hemispheres,
with greatest abundances found within 800 km
of major continents (Mitchell 1975). InAlaska
waters, killer whales occur aong the entire
Alaska coast from the Chukchi Sea, into the
Bering Sea, along the Aleutian I1slands, Gulf of
Alaska, and into Southeast Alaska (Braham and
Dahlheim 1982; Fig. 20). Their occurrence has
been well documented throughout British
Columbia and the inland waterways of
Washington State (Bigg et a. 1990), aswell as
along the outer coasts of Washington, Oregon,
andCalifornia(Greenet al.1992, Barlow1995,
Forney et al. 1995). Seasona and year-round \&a/
occurrence has been noted for killer whales ~ KA sto
throughout Alaska (Braham and Dahlheim
1982) and in the intracoastal waterways of
BritishColumbiaandWashingtonState (Bigg et
al.1990). Through examination of photographs
of recognizable individuals and pods,
movements of whaes between geographical
areas have been documented. For example, whal esidentifiedin Prince William Sound have been observed near Kodiak
Idand (Heise et al. 1991) and whales identified in Southeast Alaska have been observed in Prince William Sound,
British Columbia, and Puget Sound (Leatherwood et al. 1990, Dahlheim et al. 1997).

Killer whales along British Columbia and Washington State have been labeled as ‘resident’, ‘transient’, and
‘offshore’ (Bigg et a. 1990, Ford et al. 1994). Whales of aparticular type have not been observed to associate with
members of the other group types (Ford et al. 1994). Although lessisknown about killer whalesin Alaska, it appears
that all threetypesoccur inAlaskawaters(Dahlheim et al. 1997). The ‘resident’ and ‘transient’ typesarebelievedto
differ in several aspects of morphology, ecology, and behavior; that is, dorsal finshape, saddle patch shape, podsize,
home range size, diet, travel routes, dive duration, and socia integrity of pods. For example, in Pacific Northwest
waters, significant differencesoccur incall repertoires (Ford and Fisher 1982), saddle patch pigmentation (Bairdand
Stacey 1988), anddiet (Bairdet al. 1992). Studieson mtDNA restriction patterns provide evidencethat the ‘ resident’
and‘transient’ types are genetically distinct (Stevens et al. 1989, Hoelzel 1991, Hoelzel and Dover 1991, Hoel zel et
al. 1998).

Lessisknown about the ‘ offshore’ type killer whales, whichtypically travel in pods of 25-75 individualsand
have beenencountered primarily of f the coastsof California, Oregon, BritishColumbiaand, rarely, inSoutheast Alaska
(Ford et al. 1994, Black et al. 1997, Dahlheim et al. 1997). Studies indicate the ‘ offshore’ group type, although
distinct from the other types (‘resident’ and ‘transient’), appears to be more closely related geneticaly,
morphologically, behaviorally, andvocallyto the ‘resident’ type killer whales (Black et al. 1997, Hoel zel et al. 1998;
J. Ford, pers. comm., Vancouver Aquarium, P. O. Box 3232, Vancouver, B.C. V6B3X8; L. Barrett-Lennard, pers.
comm., Univ. of British Columbia, 6270 University Blvd., Vancouver, B.C. V6T1Z4).

Sou
Resident

%‘ stock

Figure20. Approximatedistribution of killer whalesintheeastern
North Pacific (shaded ared). The distributionof the EasternNorth
Pacific Northern Resident and Transient stocks are largely
overlapping (seetext).



Based primarily on data regarding association patterns, acoustics, movements, genetic differences and
potential fishery interactions, five killer whale stocks are recognized aong the west coast of North Americafrom
Cdiforniato Alaska: 1) the EasternNorth Pacific NorthernResident stock - occurring fromBritishColumbiathrough
Alaska, 2) the Eastern North Pacific Southern Resident stock - occurringwithinthe inland waters of Washingtonstate
and southern British Columbia, 3) the Eastern North Pacific Transient stock - occurring fromAlaskato Cape Flattery,
WA, 4) the California/Oregon/Washington Pacific Coast stock - occurringfrom CapeFlattery through California(Fig.
20), and 5) the Eastern North Pacific Offshore stock - occurring from Southeast Alaskathrough California. Because
the stock areafor the Eastern North Pacific Northern Resident stock is defined as the waters from British Columbia
through Alaska, ‘resident’ whales in Canadian waters are considered part of the Eastern North Pacific Northern
Resident stock. The Stock Assessment Reports for the Pacific Region contain information concerning the Eastern
North Pacific Southern Resident stock, the EasternNorthPacific Transient stock, the EasternNorth Pacific Offshore
stock, and the Hawaiian stock. The stock structure recommended in this report should be considered preliminary
pending ajoint review by the Alaska and Pacific Scientific Review Groups.

POPULATION SIZE

The Eastern North Pacific Northern Resident stock is atransboundary stock, including killer whales from
British Columbia. Preliminary analysisof photographic dataresulted in the following minimum countsfor ‘ resident’
killer whales belonging to the Eastern North Pacific Northern Resident stock (Note: individual whales have been
matched between geographical regions and missing animals likely to be dead have been subtracted). In British
Columbia, 216 ‘resident’ whaleshave beenidentified as of 1998 (Ford et al. 2000; Table 1). InSoutheast Alaska, 99
‘resident’ whaleshave beenidentifiedas of 1999 (M. Dahlheim, pers. comm., National Marine Mamma Laboratory,
Seattle, WA 98125). In Prince William Sound and Kenai Fjords, another 362 ‘ resident’ whaleshave beenidentified
asof 1998 (Matkinet al. 1999). Based on datacollected from all Alaskawaterswest of Seward (Dahlheim and Waite
1993, Dahlheim 1994, Dahlheim 1997), 68 wha esare considered ‘ residents’ asthey have beenlinked by association
to ‘resident’” whales from Prince William Sound (M. Dahlheim, pers. comm., National Marine Mammal Laboratory,
Seattle, WA, 98125; G. Ellis, pers. comm., Pacific Biological Station, Nanaimo, BC, VIR 5K 6).

In addition to “known” resident pods, there are some animals which have been identified as “provisional”
resident killer whales. Dahlheim (1997) documented 174 animalsin Alaskawaterswest of Seward. Recent analyses
of photographs collected by observers on commercial fishing vesselsin the Bering Sea has resulted in an additional
67 animals which have beenclassifiedas“provisiona” resident (M. Dahlheim and D. Ellifrit, pers. comm., National
Marine Mamma Laboratory, Seattle, WA 98125). Provisional classificationswerebased primarily on morphol ogical
differencesidentified fromthe photographs. Accordingly, thenumbersof ‘residents' and‘transients’ in Alaskawaters
west of Seward are considered preliminary at thistime.

Combining the counts of known ‘resident’ whal es gives a minimum number of 723 (BC + SEAK + PWS +
Western; 216 + 99 + 341 + 68) killer whalesbelonging to the Eastern North Pacific Northern Resident stock (Table
184).

Table18a. Numbersof animal sineach pod of killer whal esbel onging to the Eastern North Pacific Northern Resident
stock of killer whales. A number followed by a“+” indicates a minimum count for that pod. Pods identified as
“probable residents’ by the authors are not included in the table.

PreviousEstimate | 1999/00 Estimate (and
Pod ID inthe SARs Sour ce)
Southeast Dahlheim et al.,
Alaska 1997
AF 42 49 (Matkin et a., 1999)
AG 24 27 (Matkin et al., 1999)




Previous Estimate

1999/00 Estimate (and

Pod ID inthe SARs Sour ce)

AZ 23+ 23+ (Dahlheim, pers.
comm.)

Total 89+ 99+

Prince

William Matkin et al., 1998 | Matkin et al., 1999

Sound

AB 24 25

AD16 7 7

AD5 13 17

AE 15 16

Al 8 7

Al 38 38

AK 10 12

AN10 19 20

AN20 9+ assume 9

AS 20 assume 20

AX 20-70 21

AY 11 assume 11

Unassignedto | 88 138 (C. Matkin, pers.

pods comm)
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PreviousEstimate | 1999/00 Estimate (and
Pod ID inthe SARs Sour ce)
Total 354+ 341
British Ford et al., 1994 Ford et al., 2000
Columbia
Al 15 16
A4 11 11
A5 12 13
Bl 9 7
C1 13 14
D1 7 12
H1 8 7
11 10 10
12 7 2
118 19 16
Gl 28 37
G12 11 5
111 18 22
131 10 12
R1 23 29
w1l 3 3
Total 204 216
Unassigned | 68 68
to pods
Totalall | 647 123
areas

Minimum Population Estimate

The survey technique utilized for obtaining the abundance estimate of killer whales is a direct count of
individually identifiable animals. Given that researchers continue to identify new whales, the estimate of abundance
based on the number of uniquelyidentifiedindividuasknownto bedive islikely conservative. However, the rate of
discovering newwhaleswithinSoutheast Alaskaand Prince William Soundisrelatively low. Inaddition, theabundance
estimate does not include 241 unclassified whaes from western Alaska that have been provisionally classified as
‘residents’.
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Other estimates of the overall populationsize (i.e., Ngesr) and associated CV(N) are not currently available.
Thus, the minimum populationestimate (N,,,x) for the Eastern North Pacific Northern Resident stock of killer whales
is723 animals,whichincludes animal sfound i nCanadianwaters(see PBR Guidelinesregarding the status of migratory
transboundary stocks, Wade and Angliss 1997). Information on the percentage of time animal stypically encountered
inCanadian waters spend in U. S. watersis unknown. However, as noted above, this minimum populationestimateis
consideredconservative. Thisapproachisconsistent withtherecommendationsof the AlaskaScientific Review Group
(DeMaster 1996).

Current Population Trend

Mortality and recruitment rates for six ‘resident’ killer whale podsin Prince William Sound from 1985 to
1991 andfor 16 podsinnorthernBritish Columbiafrom 1981 to 1986 indicate a 2% annud rate of increasefor each
regionover the yearsexamined (M atkinand Saulitis 1994). Although the current minimum population count of 723
is dslightly higher than the last population count of 717, examination of only count data does not provide a direct
indication of the net recruitment into the population. At present, reliable dataontrends i n populationabundance for
the entire Eastern North Pecific Northern Resident stock of killer whales are unavailable.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for this stock of killer
whales. Studiesof ‘resident’ killer whale podsin the Pacific Northwest resulted in estimated popul ation growth rates
of 2.92% and 2.54% over the period from 1973 to 1987 (Olesiuk et al. 1990, Brault and Caswell 1993). Recent
analyses indicate that some pods in the Eastern North Pacific Northern Resident population had increased at
approximately 3% per year; one hypothesis for the reduction in the rate of increase is that the population may be
apparently approaching carrying capacity (P. Olesiuk asreported in Dahlheim et a., 2000). However, a population
increases a the maximum growth rate (Ryax) only when the population is at extremely lowlevels; thus, the estimate
of 2.92%isnot areliable estimate of Ry,,x. Hence, until additional databecome available, it isrecommended that the
cetacean maximum theoretical net productivity rate (Ryax) of 4% be employed for this stock (Wade and Angliss
1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized Marine Mammal Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,,y X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.5,
the vauefor cetacean stocks with unknown population status (Wade and Angliss 1997). Thus, for the EasternNorth
Pacific Northern Resident killer whale stock, PBR = 7.2 animals (723 x 0.02 x 0.5).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

Sixdifferent commercial fisheriesinAlaskathat could have interactedwithkiller whalesweremonitoredfor
incidental take by fishery observers from 1990 to 1999: Bering Sea (and Aleutian Ilands) and Gulf of Alaska
groundfishtrawl, longline, and pot fisheries. Of the 6 observed fisheries, killer whalemortalitiesoccurred only inthe
Bering Sea groundfish trawl and longline fisheries (Table 18b). For the fisheries with observed takes, the range of
observer coverage over the 10-year period, aswell asthe annua observed and estimated mortalities are presented in
Table 15. Both the 1991 and 1995 mortalities in the longline fishery occurred during unmonitored hauls and could
not be used to estimate total mortality for the fishery in those years (80% and 28% observer coverage in 1991 and
1995, respectively). For computational purposes, the estimated mortality in 1991 and 1995 was set at 1, because at
aminimum, one whale is known to have perished in each of those years. The 1993 mortality in the trawl fishery
occurredunder similar circumstances and wastreated i n the same manner (66%o0bserver coveragein1993). Themean
annud (total) mortalityfor themost recent 5 yearsof observer coverage (1995-99) was 0.6 (CV =0.67) for theBering
Seagroundfish trawl fishery and 0.8 (CV = 0.73) for the combined Bering Sealongline fishery, resulting in amean
annual mortality rate of 1.4 (CV = 0.51) killer whales per year from observed fisheries.

93



Table18b. Summary of incidental mortality of killer whales (Eastern North Pacific Northern Resident stock) due to
commercial fisheries from 1990 through 1999 and cal cul ation of the mean annua mortality rate. Datafrom 1995 to

1999 are used in the mortality cal culation when more than 5 years of data are provided for a particular fishery.

Range of Observed Estimated Mean
Fishery Data | observer mortality mortality annual
name Years | type | coverage (in given (in given mortality
yrs.) yrs.)
Bering Sea/Aleutian Is. 90-99 obs 53-75% 0,111, 1,221, 0.6
(BSAL) groundfish trawl data 0,0,0,1,0, | 0,0,0,2,0, (CV =0.67)
1 1
BSAI groundfish longline | 90-99 obs 27-80% 0,1,0,0, 0,1,0,0, 0.8
(incl. misc. finfish and data 0,1,0,0,0, 0,1,0,0,0, (CVv =0.73)
sablefish fisheries) 1 3
Estimated total annual 14
mortality (CV =0.51)

Anadditional sourceof informationonthe number of killer whaleskilledor injuredincidental tocommercial
fishery operations isthe self-reportedfisheriesinformation required of vessel operators by the MMPA. Duringthe
period between 1990 and 1999, fisher self-reportsfromall Alaskafisheriesindicated only one killer whalemortality,
which occurred in the Bering Sea groundfish trawl fishery in 1990. That mortality has beenincludedas an estimated
mortalityinTable18beventhoughan observer program wasinoperationfor that fishery (with74%observer coverage)
anddidnot report anykiller whalemortalitiesduringthat year. However, becauselogbook records (fisher self-reports
required during 1990-94) aremost likely negatively biased (Credle et al. 1994), these are considered to be minimum
estimates. Self-reported fisheriesdataareincompletefor 1994, not availablefor 1995, and considered unreliablefor
1996 to the present (see Appendix 7).

The estimated minimum mortality rate incidental to U. S. commercial fisheries recently monitoredis 1.4
animals per year, based exclusively on observer data. As the animals which were taken incidental to commercial
fisheries have not been identified genetically, it is not possible to determine whether they belonged to the Eastern
North Pacific Northern Resident or the Eastern North Pacific Transient killer whale stock. Accordingly, these same
mortalities can be found in the stock assessment report for the transient stock (Forney et a., 2000).

Dueto limited Canadian observer program coverage, there are few dataon the mortality of marine mammals
incidenta to Canadian commercial fisheries(i.e., thosesimilar to U.S. fisheriesknown to interact withkiller whales).
Thesablefish longline fishery accountsfor alarge proportion of the commercial fishing/killer whale interactionsin
Alaskawaters. Suchinteractionshave not been reported in Canadian waterswhere sabl efish aretaken viaapot fishery.
Since 1990, there have been no reported fishery-related strandings of killer whaesin Canadianwaters. However, in
1994, one killer whale was reported to have contacted a salmon gillnet but did not entangle (Guenther et al. 1995).
Dataregarding the level of killer whalemortality related to commercial fisheriesin Canadian waters, though thought
tobe small, arenot readily availableor reliable whichresultsinanunderestimate of theannua mortalityfor thisstock.

Subsistence/Native Harvest | nfor mation
There are no reports of a subsistence harvest of killer whalesin Alaska or Canada.

Other Mortality

Since 1986, research efforts have been made to assess the nature and magnitude of killer whale/blackcod
(sablefish; Anoplopoma fimbria) interactions (Dahlheim 1988; Y ano and Dahlheim 1995). Fishery interactionshave
occurred each year in the Bering Sea and Prince William Sound, with the number of annual reports varying
considerably. Data collectedfromthe Japan/U. S. cooperative longline research surveys operating in the Bering Sea
indicatethat interactions may be increasing and expandingintothe Aleutiandandsregion (Y ano and Dahlheim 1995).
Interactions betweenkiller whalesand commercial fisheries remain prevalent in the Bering Sea and Aleutian Ilands
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(M. Dahlheim, pers.comm., National Marine Mammal Laboratory, Seattle, WA). During the 1992 surveys conducted
inthe Bering Seaand western Gulf of Alaska, 9 of 182 (4.9%) individua whalesin7 of the 12 (58%) pods encountered
had evidence of bullet wounds (Dahlheim and Waite 1993). The relationship between wounding due to shooting and
surviva isunknown. In Prince William Sound, the pod responsiblefor most of thefishery interactionshasexperienced
ahighlevel of mortality: between1986 and 1991, 22 whalesout of apod of 37 (59%) are missing and considered dead
(Matkin et al. 1994). The cause of deathfor thesewhalesisunknown, but it may related to gunshot wounds or effects
of the Exxon Valdez oil spill (Dahlheim and Matkin 1994).

Theshooting of killer whaesin Canadian waters has al so beenaconcerninthe past. However, inrecent years
the Canadian portionof the stock has beenresearched so extensively that evidence of bullet wounds would have been
noticed if shooting was prevalent (G. Ellis, pers. comm., Pacific Biological Station, Nanaimo, BC, VIR 5K 6).

Other Issues

Although only small numbers of killer whales are taken in the Bering Sea fisheries, there is considerable
interaction between the whales and the fisheries. Interactions between killer whales and longline vessels have been
well documented (Dahlheim 1988, Yano and Dahlheim 1995). However, less has been documented regarding
interactionswiththetrawl fishery. Recently several observersreported that large groupsof killer whalesintheBering
Sea have followed vessels for days at atime, actively consuming the processing waste (Fishery Observer Program,
unpubl. data, NMFS, AFSC, 7600 Sand Point Way NE, Seattle, WA 98115).

STATUSOF STOCK

Killer whales are not listed as “ depleted” under the MM PA or listed as “threatened” or “endangered” under
the Endangered Species Act. In April 1999, the Committee on the Status of EndangeredWildlifein Canada voted to
designateall resident killer whalesin Briti sh Columbiaas “ threatened” , and the desi gnation appearsto have beenbased
on the fact that the resident population’s small size and low potential growth rate makes it potentially & risk from
immunotoxic effects of persistent toxic chemicals and areduction in prey availability (Baird, 1999). Baird (1999)
alsoindicatesthat the commercial and recreational whale watching industry may be having an impact. Itislikely that
both the human-caused mortality level and the population size for thisstock are underestimated. The human-caused
mortality has been underestimated due primarily to alack of information on Canadian fisheries; however, areviewof
the status of killer whalesin Canadaindicates that the available evidence in Canada suggests that mortality incidental
to commercial fisheriesisrare and doesnot have the potential to cause substantial populationreductions inthe future
(Baird, 1999). Theminimum abundance estimateislikely underestimated because researchers continue to encounter
newwhal es and because unclassifiedwhal esfrom western Alaskawere not included. Becausethepopul ation estimate
islikely to be conservative, the PBR is also conservative.

Based on currently available data, the estimatedannual fishery-related mortality level (1.4) exceeds 10% of
the PBR, (i.e.,0.72) andtherefore cannot be consideredto be insignificant and approaching zero mortality and serious
injury rate. The estimated annua level of human-caused mortality and serious injury (1.4 animals per year) is not
known to exceedthe PBR (7.2). Therefore, the EasternNorth Pacific Northern Resident stock of killer whalesis not
classified as a strategic stock. Population trends and status of this stock relative to its Optimum Sustainable
Population size are currently unknown.
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Revised 9/23/00, minor editorial changes made 4/8/01

PACIFIC WHITE-SIDED DOLPHIN (Lagenorhynchus obliquidens):
North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The Pacific white-sided dolphin is
found throughout the temperate North Pacific
Ocean, north of the coasts of Japan and Baja
Cdlifornia, Mexico. In the eastern North
Pacific the species occurs from the southern
Gulf of California, northto the Gulf of Alaska,
west to Amchitkainthe Aleutian Islands, andis
rarely encounteredinthe southern Bering Sea.
The species is common both on the high seas
and a ong the continental margins, and animals
are known to enter the inshore passes of
Alaska, British Columbia, and Washington
(Ferrero and Walker 1996)

The following information was

considered in classifying Pacific white-sided
dolphin stock structure based on the Dizon et
a. (1992) phylogeographic approach: 1)
Distributional data: geographic distribution is
continuous, 2) Population response data: Figure 21. Approximate distribution of Pacific white-sided
unknown; 3) Phenotypic data: two dolphinsinthe eastern North Pacific (shaded ared).
morphological forms are recognized (Walker
et al. 1986, Chivers et al. 1993); and 4)
Genotypic data: preliminary genetic analyses on 116 Pacific white-sided dolphin collected in four areas (Baja
Cdlifornia, the U.S. west coast, British Columbia/southeast Alaska, and offshore) were not statistically significant to
support phylogeographic partitioning, though they support the hypothesisthat animalsfrom the different regions are
sufficiently isolated to treat them as separate management units (Lux et al. 1997). Given this limited information,
stock structure throughout the North Pacificispoorly defined, but a northern form occurs north of about 33°N from
southern Californiaal ong the coast to Alaska, asouthernform rangesfrom about 36°N southward along the coasts of
Cdiforniaand Baja Californiawhile the core of the population ranges across the North Pacific to Japan at latitudes
southof 45°N. Dataare lacking to determinewhether thislatter group might include animalsfrom one or both of the
coastal forms. However, because the Californiaand Oregon thresher shark/swordfish drift gillnet fishery (operating
between 33°N and approximately 47°N) and, to alesser extent, the groundfish and salmon fisheries in Alaska are
known to interact with Pacific white-sided dolphins, two management stocks are recognized: 1) the
California/Oregon/Washingtonstock, and 2) the North Pacific stock (Fig. 21). The California/Oregon/ Washington
stock is reported separately in the Stock Assessment Reports for the Pacific Region.

POPULATION SIZE

Themost compl ete popul ation abundance estimate for Pacific white-sided dol phins was cal culated fromline
transect analyses appliedto the 1987-90 central North Pacific marine mammal sightings survey data (Buckland et al.
1993). The Buckland et al. (1993) abundanceestimate, 931,000 (CV = 0.90) animals, more closely reflectsarange-
wide estimate rather than one that can be applied to either of thetwo management stocks off thewest coast of North
America. Furthermore, Buckland et al. (1993) suggested that Pacific white-sided dolphins show strong vessel
attraction but that a correction factor was not available to apply to the estimate. While the Buckland et al. (1993)
abundanceestimateis not considered appropriate to apply to the management stock in Alaskan waters, the portion of
the estimate derivedfrom sightings north of 45°N inthe Gulf of Alaskacan be used asthe populationestimatefor this
area(26,880). For comparison, Hobbsand L erczak (1993) estimated 15,200 Pacific white-sided dol phinsinthe Gulf

98



of Alaskabased on asingle sighting of 20 animals. Small cetacean aeria surveysin the Gulf of Alaska during 1997
sighted one group of 164 Pacific white-sideddolphins of f Dixonentrance, whilesimilar surveysinBristol Bayin1999
made 18 sightings of a school or partsthereof off Port Moller (R. Hobbs, pers. comm., NMML, NMFS, 7600 Sand
Point Way, NE, Bldg. 4, Seattle, WA 98115).

Minimum Population Estimate

The minimum popul ation estimate (N,) for this stock is26,880, based onthe sum of abundance estimates
for 4 separate 5 x 5° blocks north of 45°N (1,970+6,427+6,101+12,382 = 26,880) reported in Buckland et al.
(1993).
Thisis considered a minimum estimate because the abundance of animalsin afifth 5° by 5° block (53,885) which
straddled the boundary of the two coastal management stocks were not includedinthe estimate for the North Pacific
stock and because much of the potential habitat for this stock was not surveyed between 1987 - 1990.

Current Population Trend
At present, there is no reliable information on trends in abundance for this stock of Pacific white-sided
dolphin.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is not currently available for the Central North
Pacific stock of Pacific white-sided dolphin. Recent life history analyses by Ferrero and Walker (1996) suggest a
reproductive strategy consistent with the delphinid pattern on which the 4% cetacean maximum net productivity rate
(Ruax) Was based. Thus, it is recommended that the cetacean maximum net productivity rate (Ryax) of 4% be
employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized 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 = Ny,n X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.5,
thevauefor cetacean stocks of unknown status (Wade and Angliss1997). Thus, for theNorthPacific stock of Pacific
white-sided dolphin, PBR = 269 animals (26,880 x 0.02 x 0.5).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|Information

Between 1978 and 1991, thousands of Pacific white-sided dol phins were killed annually incidental to high
seas fisheries. However, these fisheries have not operated in the central North Pacific since 1991.

Sixdifferent commercial fisheriesinAlaskathat coul dhaveinteracted withPacificwhite-sideddol phinswere
monitoredfor incidental take by NMFS observers from 1990to 1998: Bering Sea(and Aleutian Islands) and Gulf of
Alaska groundfish trawl, longline, and pot fisheries. For the fisheries with observed takes, the range of observer
coverage over the 9-year period, aswell asthe annual observed and estimated mortalitiesare presented in Table 19.
The mean annual (total) mortality was 0 in the Bering Sea groundfish trawl fishery and 0.8 (CV = 1.0) in the Bering
Seagroundfishlongline fishery. Combining the estimatesresultsin amean annual (total) mortality rateof 1 (rounded
up from 0.8) Pacific white-sided dolphin in observed fisheries.

The Prince William Sound salmon drift gillnet fishery was also monitored by observersin 1990 and 1991.
In 1990, observersboarded 300 (57.3%) of the 524 vessel s participating in that fishery, monitoring atotal of 3,166
sets, or roughly 4% of the estimated number of sets made by the fleet (Wynne et al. 1991). In 1991, observers
boarded 531 (86.9%) of the 611 registered vessels and monitored a total of 5,875 sets, or roughly 5% of the
estimated sets made by the fleet (Wynne et al. 1992). Thelow level of observer coverage for thisfishery apparently
missed i nteractionwithPacific-whitesi deddol phinswhichhad occurred, aslogbook mortalitieswerereportedinboth
years (see Table 19) which were not recorded by the observer program.

Anadditional sourceof informationonthe number of Pacific white-sided dolphinskilledor injuredincidental
to commercial fishery operations is the self-reported fisheries information required of vessel operators by the

9



MMPA. During the period from 1990 to 1998, fisher self- reports from 3 unobserved fisheries (see Table 19)
resulted in an annual mean of 2.25 mortalitiesfrom interactions with commercial fishing gear. It isunclear exactly
whichBristol Bay fishery causedthe 1990 mortalities because the logbook records fromthe Bristol Bay set and drift
gillnet fisheries were combined. They have been attributed to the Bristol Bay drift gillnet fishery due to the more
pelagic nature of the fishery. However, because logbook records (i.e., the self-reports required during 1990-94) are
most likely negatively biased (Credle et al. 1994), these are considered to be minimum estimates. Thesetotals are
basedonall availablelogbook reportsfor all Alaskafisheries. Logbook dataareavailablefor part of 1989-1994, after
which incidental mortality reporting requirements were modified. Under the new system, logbooks are no longer
required; instead, fishers provide self-reports. Datafor the 1994-95 phase-inperiodisfragmentary. After 1995, the
level of reporting dropped dramatically, such that the records are considered incomplete and estimates of mortality
based on them represent minimums (see Appendix 7 for details).

Note that no observers have been assigned to several of the gillnet fisheries that are known to interact with
this stock, making the estimated mortality unreliable. However, becausethe stock size is large, it is unlikely that
unreported mortalities from those fisheries would be significant. The estimated minimum annual mortality rate
incidental to commercial fisheries (4; based on observer data (rounded up to 1) and fisher self-reports (rounded up
to 3) where observer datawere not available) is lessthan 10% of the PBR (269). The estimated annud mortality,
therefore, can be considered insignificant and approaching zero.

Table 19. Summary of incidental mortality of Pacific white-sided dolphins (North Pacific stock) due to commercial

fisheriesfrom 1990 through 1998 and cal cul ationof the meanannua mortalityrate. Meanannua mortality inbrackets
represents aminimum estimate fromfisher self-reports. Datafrom 1994 to 1998 areused inthemortality calculation
when more than 5 years of data are provided for aparticular fishery. n/aindicates that dataare not available.

Range of Observed Estimated Mean
Fishery Data obser ver mortality mortality annual
name Years type coverage (in given (in given mortality
yrs.) yrs.)
Bering Sea/Aleutianls. | 90-98 | obsdata | 53-74% 0,010, 0,010, 0
(BSA) groundfish trawl 0,0,0,0,0 0,0,0,0,0
BSA groundfish 90-98 | obsdata | 27-80% 0,0,0,0 0,0,0,0 0.8
longline (incl. misc. 0,1,0,0,0 0,4,0,0,0 (Cv =10
finfish and sablefish
fisheries
Observer program total 0.8
Reported
mortalities
Prince William Sound | 90-98 | logbook n/a 1,4,0,0,n/a, n‘a [$1.25]
salmon drift gillnet s/ n/a, na, n'a,
self- n/a
reports
Southeast Alaska 90-98 | logbook n‘a 0,0,1,0n/a, n‘a [$.25]
salmon drift gillnet s/ n/a, na, nfa,
self- n/a
reports
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Range of Observed Estimated Mean
Fishery Data obser ver mortality mortality annual
name Years type coverage (in given (in given mortality
yrs.) yrs.)
Bristol Bay salmon 90-98 | logbook n‘a 3,0,0,0n/a, n‘a [$.75]
drift gillnet s/ n/a, na, nfa,
self n/a
reports
Minimum total annual 3.05
mortality

Subsistence/Native Har vest I nfor mation
There are no reports of subsistence take of Pacific white-sided dolphinsin Alaska.

STATUSOF STOCK

Pacific white-sided dolphins are not listed as “depleted” under the MMPA or listed as “threatened” or
“endangered” under the Endangered Species Act. Based on currently available data, the level of human-caused
mortality and seriousinjury (4) does not exceedthe PBR (269). Therefore, the North Pacific stock of Pacific white-
sided dolphins is not classified as a strategic stock. Population trends and status of this stock relative to OSP are
currently unknown.
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Revised 9/23/00

HARBOR PORPOI SE (Phocoena phocoena): Southeast Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

In the eastern North Pacific Ocean, the
harbor porpoiserangesfromPoint Barrow, along
the Alaska coast, and down the west coast of
North Americato Point Conception, California
(Gaskin 1984). The harbor porpoise primarily
frequents coastal waters. Relatively high
densitiesof harbor porpoise have beenrecorded
along the coasts of Washington and northern
Oregonand California. Relativetothewatersoff
the west coast of the continental U. S., harbor
porpoisedo not occur inhigh densitiesin Alaska
waters (Dahlheim et al. submitted). Stock
discreteness in the eastern North Pacific was
analyzedusingmitochondrial DNA fromsamples
collected along the west coast (Rosel 1992) and
is summarized in Osmek et d. (1994). Two
distinct mitochondrial DNA groupings or clades
exist. One clade is present in California,
Washington, British Columbia and Alaska (no  Figure22. Approximatedistributionof harbor porpoiseinAlaska
samples were available from Oregon), whilethe ~ waters (shaded area). Thedistributions of all three stocks foundin
other isfoundonlyinCaliforniaand Washington. ~ Alaskawaters are shown.
Althoughthese two cladesarenot geographically
distinct by latitude, the results may indicate alow mixing rate for harbor porpoise along the west coast of North
America. Investigation of pollutant loads in harbor porpoise ranging from California to the Canadian border aso
suggestsrestrictedharbor porpoi se movements (Calambokidisand Barlow1991). Further genetictesting of thesame
data mentioned above aong with additional samples found significant genetic differences for 4 of the 6 pair-wise
comparisons betweenthe four areasinvestigated: California, Washington, British Columbia, and Alaska(Rosel et al.
1995). These results demonstrate that harbor porpoise along the west coast of North America are not panmictic or
migratory, and that movement is sufficiently restricted to evolve genetic differences. Thisis consistent with low
movement suggested by genetic analysisof harbor porpoi se specimenfromthe NorthAtlantic. Numerousstockshave
beendelineatedwith clinal differences over areas as small asthe waters surrounding the Britishisles. Unfortunately,
no conclusions can be drawn about the genetic structure of harbor porpoise within Alaska because of insufficient
samples. Only 19 samplesareavailablefrom Alaskaporpoise and 12 of these comefrom asingle area(Copper River
Delta). Accordingly, harbor porpoise stock structure in Alaska remains unknown at thistime.

Althoughitisdifficult to determine the true stock structure of harbor porpoise populations inthe northeast
Pacific, from amanagement standpoint, it would be prudent to assume that regional populations exist and that they
should be managed independently (Rosel et al. 1995, Taylor et al. 1996). The Alaska SRG concurredthat whilethe
available data were insufficient to justify recognizing three biological stocks of harbor porpoiseinAlaska, it did not
recommend against the establishment of three management unitsin Alaska (DeMaster 1996, 1997). Accordingly,
fromthe above information, three separate harbor porpoise stocks in Alaska are recommended, recognizing that the
boundarieswereset arbitrarily: 1) the Southeast Alaskastock - occurring fromthe northernborder of British Columbia
border to Cape Suckling, Alaska, 2) the Gulf of Alaska stock - occurring from Cape Suckling to Unimak Pass, and 3)
the Bering Sea stock - occurring throughout the Aleutian Idands and all waters north of Unimak Pass (Fig. 22).
Information concerning the 4 harbor porpoi se stocks occurring along the west coast of the continental United States
(Centra California, Northern California, Oregon/Washington Coast, and Inland Washington) canbefoundinthe Stock
Assessment Reports for the Pacific Region.
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POPULATION SIZE

In June and July of 1997, an aeria survey covering the waters of the eastern Gulf of Alaska from Dixon
Entrance to Cape Suckling and offshore to the 1000 fathom depth contour resulted in an uncorrected abundance
estimate of 3,550 (CV = 0.207) animals. Included were the inside watersof Southeast Alaska, Y akutat Bay, and Icy
Bay. Thetotal areasurveyedacrossinside waters, within the range of the Southeast Alaskastock, was 3,826 km?. The
areas surveyed previoudy were stratifiedinto high and low density areas using the datafromthe 1991-1993 aerid and
vessel surveys. Areas that were not surveyed previously were assigned the average density and stratified accordingly.
However, only afraction of the small bays andinlets (<5.5 km wide) of Southeast Alaska were surveyedandincluded
in this abundance estimate, although the areas omitted represent only a small fraction of the total survey area.
Correction factors for availability biasinaeria surveys of harbor porpoise have beenestimatedat 2.96 (CV = 0.180)
(Laskeetal.1997) from Puget Sound, Washington, and 3.2 (Barlowet al. 1988) fromthe west coast of the continental
U.S. A correction factor for both perception and availability bias has been estimated at 3.1 (CV = 0.171)
(Cdambokidiset al. 1993) from Puget Sound, Washington. Perception bias was estimated within the survey, so only
acorrectionfor availabilitybiasisnecessary thus the correction of Calambokidiset al. (1993) isnot appropriate. The
correction factor of 3.2 of Barlow et al. (1988) includes untested assumptions regarding observer behavior and
visibility of harbor porpoise during surfacing interval s which though reasonable are not necessary inthe treatment of
Lagkeet al.(1997). The correction of 2.96 for availability bias should then be used for thisharbor porpoise stock, as
it is theresult of an empirical estimate of thisfactor. Thus, the estimated corrected abundance from this survey is
10,508 (3550 x 2.96; CV = 0.274) harbor porpoise for all waters surveyed.

Minimum Population Estimate

For the Southeast Alaska stock of harbor porpoise, the minimum population estimates (N,,y) for the aerial
and vessel surveys are calculated separately, using Equation 1 from the PBR Guidelines (Wade and Angliss 1997):
Nuin = N/exp(0.842*[In(1+[CV(N)]A]*). Using the population estimates (N) of 10,058 and its associated CV
(0.274), Ny, for this stock is 8,376.

Current Population Trend
At present, thereis no reliable information on trends in abundance for the Southeast Alaskastock of harbor
porpoise.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Areliableestimate of the maximum net productivity rate (Ryax) is not currently availablefor the Southeast
Alaskastock of harbor porpoise. Hence, until additional data become available, itisrecommendedthat the cetacean
maximum theoretical net productivity rate of 4% be employed (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized Marine Mamma 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 arecoveryfactor: PBR=N,,y X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.5,
the vaue for cetacean stocks with unknown popul ation status (Wade and Angliss1997). Thus, for the Southeast Alaska
stock of harbor porpoise, PBR =83 animals (8,376 x 0.02 x 0.5).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|Information

Some fishing effort by vessels participating inthe Gulf of Alaska(GOA) groundfishlongline fishery occurs
inthe offshorewatersof Southeast Alaska. Thelevels of fishing effort levels areinsignificant for the portion of the
GOA groundfish trawl and pot fisheries operating in these waters. However, during the period from 1990 to 1998,
21-31% of the GOA longline catch occurred within the range of the Southeast Alaska harbor porpoise stock. This
fishery has been monitored for incidental take by NMFS observers from 1990 to 1998 (8-21% observer coverage),
although observer coverage has beenvery lowinthe of f shore waters of Southeast Alaska(<1-5% observer coverage).
No mortalitiesfromthisstock of harbor porpoiseincidental to commercial groundfishfisheries have beenobserved.
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Theonly source of informationonthe number of harbor porpoisekilledor injuredincidental to commercial
fishery operations i sthe self-reportedfisheriesinformationrequiredby the MMPA. During the period between 1990
and 1998, fisher self-reports from the Southeast Alaskasalmondrift gillnet fishery (Table 20) resulted in an annual
mean of 3.25 mortalities from interactions with commercial fishing gear. However, because logbook records (i.e.,
fisher self-reportsrequired during 1990-94) are most likely negatively biased (Credle et al. 1994), thisis considered
to beaminimum estimate. There were no other fisher self-report mortalities for any other fishery within the range
of the Southeast Alaska harbor porpoise stock. Logbook data are available for part of 1989-1994, after which
incidental mortality reporting requirements were modified. Under the new system, logbooks are no longer required;
instead, fishers provide self-reports. Datafor the 1994-95 phase-in period isfragmentary. After 1995, the level of
reporting droppeddramatically, suchthat the records are consideredincomplete and estimates of mortality based on
them represent minimums (see Appendix 7 for details).

Table20. Summary of incidental mortality of harbor porpoise (Southeast Alaskastock) dueto commercial fisheries
from 1990 through 1998 and calculation of the mean annud mortality rate. Mean annual mortality in brackets
representsaminimum estimate from fisher self-reports. Mean annud mortality was based onthe fisher self-reports
from 1991-1998 where more than 5 years of datawere available. n/aindicatesthat dataare not available.

Reported Estimated
Range of mortality | mortality Mean
Fishery Data obser ver (in given (in given annual
name Years type cover age yrs.) yrs.) mortality
Observer program total 90-98 0
Southeast Alaskasalmon | 90-98 | logbook n/a 2,2,7,2, n/a [$2.9]
drift gillnet s/ n/a n/a, 2,
self- na 1
reports

Minimum total annual $2.8
mortality

For this stock of harbor porpoise, the estimated minimum annua mortality rate incidental to commercial
fisheriesis 3 animals (rounded up from 2.8), based entirely on fisher self-report data. However, areliable estimate
of the mortality rate incidental to commercial fisheriesis currently unavailable because of the absence of observer
placementsin Southeast Alaskafisheries. Therefore, it is unknown whether the kill rate isinsignificant. At present,
annual mortality levelslessthan 8.3 animals per year (i.e., 10% of PBR) can be considered to be insignificant and
approaching a zero mortality and seriousinjury rate.

Subsistence/Native Harvest | nfor mation
Subsistence huntersin Alaska have not been reported to take from this stock of harbor porpoise.

STATUSOF STOCK

Harbor porpoisearenot listed as“ depleted” undertheMMPA or listedas“ threatened” or “endangered” under
the Endangered Species Act. Logbook records are most likely negatively biased (Credle et a. 1994) resulting inan
underestimate of incidental kill. However, based on the best scientific information available, the estimatedlevel of
human-caused mortality and serious injury (3) isnot known to exceedthe PBR (83). Therefore, the Southeast Alaska
stock of harbor porpoiseis not classified as a strategic stock. Population trends and status of this stock relativeto
OSP are currently unknown.
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Revised 9/23/00
HARBOR PORPOI SE (Phocoena phocoena): Gulf of Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

In the eastern North Pacific Ocean,
the harbor porpoi se rangesfrom Point Barrow,
aong the Alaska coast, and down the west
coast of North Americato Point Conception,
California (Gaskin 1984). The harbor
porpoise primarily frequents coastal waters.
Relatively high densities of harbor porpoise
have been recorded along the coasts of
Washington and northern Oregon and
Cdlifornia. Relative to the waters off the west
coast of the continental U. S., harbor porpoise
do not occur inhighdensitiesin Alaskawaters
(Dahlheim et al. submitted). Stock
discreteness in the eastern North Pacific wes
analyzed using mitochondrial DNA from
samples collected along the west coast (Rosel
1992) and is summarized in Osmek et al.
(1994). Two distinct mitochondrial DNA
groupings or cladesexist. Onecladeispresent
in Cdifornia, Washington, British Columbia
and Alaska (no samples were available from
Oregon), while the other is found only in
Californiaand Washington. Although these two clades are not geographically distinct by latitude, the results may
indicateal owmixing ratefor harbor porpoise a ong the west coast of North America. Investigation of pollutant loads
inharbor porpoiserangingfromCaliforniato the Canadian border al so suggestsrestrictedharbor porpoi semovements
(Calambokidis and Barlow 1991). Further genetic testing of the same data mentioned above along with additional
sampl esfoundsignificant genetic differencesfor 4 of the 6 pair-wisecomparisons betweenthefour areasinvestigated:
Cdlifornia, Washington, British Columbia, and Alaska (Rosel et a. 1995). These results demonstrate that harbor
porpoise along the west coast of North Americaare not panmictic or migratory, and that movement is sufficiently
restrictedto evolve geneticdifferences. Thisisconsistent withlow movement suggested by genetic analysisof harbor
porpoise specimenfromthe North Atlantic. Numerous stocks have been delineated with clinal differencesover areas
as small asthe waters surrounding the British Isles. Unfortunately, no conclusions can be drawn about the genetic
structureof harbor porpoisewithin Alaskabecause of insufficient samples. Only 19 samplesareavailablefrom Alaska
porpoise and 12 of these come from asingle area(Copper River Delta). Accordingly, harbor porpoise stock structure
in Alaskaremains unknown at thistime.

Although itisdifficult to determine the true stock structure of harbor porpoise populations in the northeast
Pacific, from a management standpoint, it would be prudent to assume that regiona populations exist and that they
should be managed independently (Rosel et al. 1995, Taylor et al. 1996). The Alaska SRG concurredthat whilethe
availabledata were insufficient to justify recognizing three biological stocks of harbor porpoiseinAlaska, it didnot
recommend against the establishment of three management units in Alaska (DeMaster 1996, 1997). Accordingly,
from the above information, three separate harbor porpoise stocks in Alaska are recommended, recognizing that the
boundaries were set arbitrarily: 1) the Southeast Alaska stock - occurring from the northern border of British
Columbia border to Cape Suckling, Alaska, 2) the Gulf of Alaska stock - occurring from Cape Suckling to Unimak
Pass, and 3) the Bering Seastock - occurring throughout the Aleutian Idands and al waters north of Unimak Pass(Fig.
23). Information concerning the 4 harbor porpoise stocks occurring along the west coast of the continental United
States (Central California, Northern Caifornia, Oregon/Washington Coast, and Inland Washington) can befoundin
the Stock Assessment Reports for the Pacific Region.

Figure23. Approximatedistribution of harbor porpoisein Alaska
waters (shaded area). Thedistributions of all three stocks foundin
Alaska waters are shown.
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POPULATION SIZE

In June and July of 1998 an aerial survey covering the waters of the western Gulf of Alaska from Cape
Sucklingto Sutwik Island, offshore to the 1000 fathom depth contour resultedinacorrected abundance estimate for
the Gulf of Alaska harbor porpoise stock of 21,451 (CV =0.309) animals. The uncorrected abundance estimate
(7,247 CV = 0.252) was adjusted for availability biasusing the Laake et al. (1997) value of 2.96 (CV = 0.180) (i.e,
7,247 x 2.96 = 21,451). The previous SAR for this stock used the Calambokidis et al. (1993) 3. 1 (CV = 0.171)
correctionfactor for both perception and availability bias, based on work in Puget Sound, Washington. A perception
bias was estimated withinthe most recent survey, however, so only a correction for availability biaswas necessary.
The Barlow et al. (1988) correction factor of 3.2 was not used because it includes untested assumptions regarding
observer behavior and visibility of harbor porpoise during surfacing intervals which though reasonable are not
necessary in the treatment of Laake et a. (1997).

The latest estimate of abundance (21,451; CV = 0.309) is based on surveys conducted in 1998, and is
considerably higher than the previous estimate in the 1999 SAR (8,271; CV = 0.309). This disparity largely stems
from changesinthe area covered by the two surveys and differences in harbor porpoise density encounteredin areas
addedto, or droppedfrom, the 1998 survey, relative to the 1991-93 surveys. Thesurvey areain 1998 (119,183 km?)
was greater than the areacovered inthe composited portions of the 1991,1992 and 1993 surveys (106,600 km?). The
1998 survey included the waters of Prince William Sound, the bays, channels, andinlets of the Kenai Peninsula, the
Alaska Peninsulaand Kodiak Archipelago whereas the earlier survey included only open water areas. Severd of the
bays and inlets covered by the 1998 survey had higher harbor porpoise densities than observed in the open waters.
The earlier survey also included Cook Inlet, alow density harbor porpoise area, which was not included in the 1998
survey. The 1998 aerial survey resulted in an uncorrected abundance estimate of 7,247 (CV = 0.252) compared to
2,741 (CV =0.134) in1993. The 1998 survey result i s probably more representative of the size of the Gulf of Alaska
harbor porpoise stock sinceit included more of the inshore habitat commonly used by harbor porpoise.

Minimum Population Estimate

The minimum population estimate (Ny,,) for this stock is calculated using Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): Ny, = N/exp(0.842* [In(1+[CV(N)])]®. Using the populationestimate (N)
of 21,451 and its associated CV of 0.309, N, for the Gulf of Alaska stock of harbor porpoiseis 16,630.

Current Population Trend
At present, there is no reliableinformation on trends in abundance for the Gulf of Alaska stock of harbor
porpoise.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate (Ryax) is not currently available for the Gulf of
Alaska stock of harbor porpoise. Hence, until additiona databecome available,itisrecommended that the cetacean
maximum theoretical net productivity rate of 4% be employed (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized 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 = Ny,n X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.5,
the vaue for cetacean stocks with unknown population status (Wade and Angliss 1997). Thus, for the Gulf of Alaska
stock of harbor porpoise, PBR = 166 animals (16,630 x 0.02 x 0.5).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fisheries|Information
Three different commercial fisheries operating within the range of the Gulf of Alaska stock of harbor

porpoise were monitored for incidental take by NMFS observers during 1990-95: Gulf of Alaska groundfish trawl,
longline,andpotfisheries. Noincidental mortality of harbor porpoisewasobserved inthesefisheries. Observersalso
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monitoredthe Prince William Sound salmondrift gillnet fishery in 1990 and 1991, recording 1 mortality in 1990 and
3 mortalitiesin 1991. These mortalities extrapolated to 8 (95% CI 1-23) and 32 (95% CI 3-103) killsfor theentire
fishery, resultinginameankill rate of 20 (CV =0.60) animalsper year for 1990and 1991. In 1990, observersboarded
300 (57.3%) of the 524 vessel sthat fishedinthe Prince William Sound salmondrift gillnet fishery, monitoring atotal
of 3,166 sets, or roughly 4% of the estimated number of sets made by the fleet (Wynne et a. 1991). In 1991,
observers boarded 531 (86.9%) of the 611 registered vessels and monitored atotal of 5,875 sets, or roughly 5% of
the estimated sets made by the fleet (Wynne et al. 1992). Logbook reportsfromthisfishery detail 6, 5, 6, and 1 harbor
porpoise mortalitiesin 1990, 1991, 1992, and 1993, respectively. The extrapolated (estimated) observer mortality
accounts for these mortalities, so they do not appear in Table 21. The Prince William Sound salmon drift gillnet
fishery has not been observed since 1991; therefore, no additional data are available for that fishery.

An additional source of information on the number of harbor porpoise mortalitiesincidental to commercial
fishing operationsis the self-reported fisheries information required of vessel operators by the MMPA. Duringthe
period between 1990 and 1998, fisher self-reportsfrom 2 unobserved fisheries (see Table 21) resulted in an annual
meanof 4.5 mortalitiesfrominteractionswithcommercial fishing gear. I1n 1990, logbook recordsfromthe Cook Inlet
set and drift gillnet fisherieswerecombined. Asitisnot possibleto determinewhich fishery wasresponsiblefor the
harbor porpoise mortalitiesreportedin 1990, bothfisheries have been included in Table 18. 1n 1990, observersalso
boarded 59 (38.3%) of the 154 vessels participating in the Alaska Peninsula/Aleutian 1sland salmon drift gillnet
fishery, monitoring atotal of 373 sets, or roughly 4% of the estimated number of sets made by the fleet (Wynne et
al. 1991). Thelow level of observer coverage for thisfishery apparently missed interactions with harbor porpoise
which had occurred, as logbook mortalities were reported in 1990 (see Table 21) which were not recorded by the
observer program. Note that this fishery operates south of the Aleutian Islands, but had bee incorrectly addressed in
earlier versions of the SAR as an interaction with the Bering Seastock of harbor porpoise. Becauselogbook records
(i.e., fisher self-reports required during 1990-94) are most likely negatively biased (Credle et a. 1994), these are
considered to be minimum estimates. These totals are based on all available fisher self- reportsfor Gulf of Alaska
fisheries,except the Prince William Sound salmondrift gillnet fishery for which observer datawere presented above.
Logbook data are available for part of 1989-1994, after which incidental mortality reporting requirements were
modified. Under the newsystem, logbooks are no longer required; instead, fishers provide self-reports. Datafor the
1994-95 phase-inperiodisfragmentary. After 1995, thelevel of reporting dropped dramatically, such that therecords
areconsideredincompl eteandestimatesof mortality basedonthemrepresent minimums (see Appendix 7 for details).

Table 21. Summary of incidental mortality of harbor porpoise (Gulf of Alaska stock) due to commercial fisheries
from 1990 through 1998 and calculation of the mean annud mortality rate. Mean annual mortality in brackets

represents a minimum estimate from fisher self-reports or stranding data. n/aindicates that data were not available.
Estimated
Range of Observed mortality Mean
Fishery observer mortality (in given annual
name Years Datatype coverage (in given yrs.) mortality
yrs,)
Prince William Sound 90-91 obs data 4-5% 13 8,32 20
salmon drift gillnet (CV =.60)
Cook Inlet salmon drift 1999 obs data 0 0 0
gillnet
Cook Inlet salmon set 1999 obs data 0 0 0
gillnet
Observer program total 20
Reported
mortalities
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Estimated
Range of Observed mortality Mean
Fishery observer mortality (in given annual
name Years Datatype coverage (in given yrs.) mortality
yrs,)
Cook Inlet salmon drift | 90-98 logbooks/ n‘a 3,0,0,0, n/a, n‘a [$0.75]
and set gillnet fisheries self-reports n/a, n/a, n/a,
n/a
AK Peninsula/Aleutian 90-98 logbooks/ n‘a 2,0,1,0,n/a n/a [$0.75]
Island salmon drift self-reports n/a, n/a, nla,
gillnet n/a
Kodiak salmon set 90-98 logbooks/ n‘a 8,4,2,1,nla n‘a [$3.2]
gillnet self-reports n/a, n/a. n/a,
1
Minimum total annual $24.7
mortality

Strandings of marine mammalswithfishing gear attached or with injuries caused by interactions withfishing
gear are afinal source of mortality data. In the period from 1990 to 1994, 12 harbor porpoise scarred with gillnet
marks were discovered stranded in Prince William Sound (Copper River Delta). These stranding reportswerelikely
the result of operations in the Prince William Sound salmon drift gillnet fishery. The extrapolated (estimated)
observer mortality for this fishery accounts for these mortalities, so they do not appear in Table 21.

Areliableestimate of the mortality rateincidental tocommercial fisheriesisconsideredunavailable because
of the absence of observer placementsinsevera gillnet fisheries mentionedabove. However, theestimated minimum
annud mortality rate incidental to commercia fisheries is 25 based on observer data (20), and logbook reports
(roundedto 5) where observer datawere not available. Thisestimated annud mortality rateisgreater than 10% of the
PBR (16.6) and, therefore, cannot be considered to be insignificant and approaching a zero mortality and serious
injury rate.

Subsistence/Native Har vest I nfor mation
Subsistence hunters in Alaska have not been reported to take from this stock of harbor porpoise.

Other Mortality
In 1995, 2 harbor porpoise were taken incidentally in subsistence gillnets, one near Homer Spit and the
other near Port Graham.

STATUSOF STOCK

Harbor porpoisearenotlistedas” depleted” underthe MM PA or listed as “ threatened” or “endangered” under
the Endangered Species Act. Thelack of surveysinasignificant portion of the Gulf of Alaskaresultsinaconservative
PBR for this stock. Logbook records are most likely negatively biased (Credle et al. 1994) resulting in an
underestimateof incidental mortality. However, based onthebest scientificinformation available, the estimated level
of human-caused mortality and serious injury (27; 25 mortalities in commercial fisheries plus 2 in subsistence
gillnets) is not known to exceed the PBR (166). Therefore, the Gulf of Alaska stock of harbor porpoise is not
classified as a strategic stock. Population trends and status of this stock relative to OSP are currently unknown.
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Revised 9/24/00
HARBOR PORPOI SE (Phocoena phocoena): Bering Sea Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

In the eastern North Pacific Ocean,
the harbor porpoi se rangesfrom Point Barrow,
aong the Alaska coast, and down the west
coast of North Americato Point Conception,
California(Gaskin1984). Theharbor porpoise
primarily frequents coastal waters. Relatively
high densities of harbor porpoise have been
recorded along the coasts of Washington and
northern Oregon and California. Relative to
the waters of f the west coast of the continental
U. S., harbor porpoise do not occur in high
densities in Alaska waters (Dahlheim et al.
submitted). Stock discreteness in the eastern
North Pacific was analyzed using
mitochondrial DNA from samples collected
aong the west coast (Rosel 1992) and is
summarized in Osmek et al. (1994). Two
distinct mitochondrial DNA groupings or
clades exist. One clade is present in Figure?24. Approximatedistributionof harbor porpoisein Alaska
California, Washington, British Columbiaand waters (shaded area). Thedistributions of all three stocks foundin
Alaska (no samples were available from Alaskawaters are shown.
Oregon), while the other is found only in
Californiaand Washington. Although these two clades are not geographically distinct by latitude, the results may
indicateal owmixing ratefor harbor porpoise a ong the west coast of North America. Investigation of pollutant loads
inharbor porpoiserangingfromCaliforniato the Canadian border al so suggestsrestrictedharbor porpoi semovements
(Calambokidis and Barlow 1991). Further genetic testing of the same data mentioned aove along with additional
sampl esfound significant genetic differencesfor 4 of the 6 pair-wisecomparisons betweenthefour areasinvestigated:
Cdlifornia, Washington, British Columbia, and Alaska (Rosel et a. 1995). These results demonstrate that harbor
porpoise along the west coast of North Americaare not panmictic or migratory, and that movement is sufficiently
restrictedto evolve geneticdifferences. Thisisconsistent withlow movement suggested by genetic analysisof harbor
porpoise specimenfromthe North Atlantic. Numerous stocks have been delineated with clinal differencesover areas
as small asthe waters surrounding the British Isles. Unfortunately, no conclusions can be drawn about the genetic
structureof harbor porpoisewithin Alaskabecause of insufficient samples. Only 19 samplesareavailablefromAlaska
porpoise and 12 of these come from asingle area(Copper River Delta). Accordingly, harbor porpoise stock structure
in Alaskaremains unknown at thistime,

Although itisdifficult to determine the true stock structure of harbor porpoise populations in the northeast
Pacific, from a management standpoint, it would be prudent to assume that regiona populations exist and that they
should be managed independently (Rosel et al. 1995, Taylor et al. 1996). The Alaska SRG concurredthat whilethe
availabledata were insufficient to justify recognizing three biological stocks of harbor porpoisein Alaska, it didnot
recommend against the establishment of three management units in Alaska (DeMaster 1996, 1997). Accordingly,
from the above information, three separate harbor porpoise stocks in Alaska are recommended, recognizing that the
boundaries were set arbitrarily: 1) the Southeast Alaska stock - occurring from the northern border of British
Columbia border to Cape Suckling, Alaska, 2) the Gulf of Alaska stock - occurring from Cape Suckling to Unimak
Pass, and 3) the Bering Seastock - occurring throughout the Aleutian Idands and all waters north of Unimak Pass(Fig.
24). Information concerning the 4 harbor porpoise stocks occurring along the west coast of the continental United
States (Central California, Northern Caifornia, Oregon/Washington Coast, and I nland Washington) can befoundin
the Stock Assessment Reports for the Pacific Region.
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POPULATION SIZE

In the summer of 1991, an aerial survey covering the Bristol Bay region was conducted resulting in a
corrected abundance estimate of 10,946 (CV = 0.300). Theuncorrected abundanceestimate(3,531 (CV =0.243) was
adjusted for availability bias using the Calambokidis et al. (1993) 3.1 (CV = 0.171) correction factor for both
perceptionand availability bias based on work in Puget Sound, Washington. TheBarlow et al. (1988) correctionfactor
of 3.2 was not used because it includes untested assumptions regarding observer behavior and visibility of harbor
porpoiseduring surfacing intervals. No survey effort was conducted in thevicinity of the Pribilof Islands or along the
Aleutian Idands because of the lack of commercial fisheriesthat could potentially affect harbor porpoise in those
areas (Dahlheim et al. 1992). In addition, no survey effort was conducted north of Cape Newenham (approximately
59°N), whenharbor porpoiseareregular visitorsasfar northas Point Barrow during the summer months (Suydam and
George 1992). The 1991 survey, therefore, covered lessthan onetenth of the range occupied by the Bering Sea stock
of harbor porpoise.

Minimum Population Estimate

The minimum population estimate (Ny,,) for this stock is calculated using Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): Ny, = N/exp(0.842* [In(1+[CV(N)])]®. Usingthe population estimate (N)
of 10,946 and its associated CV of 0.300, N, for the Bering Sea stock of harbor porpoiseis 8,549.

Current Population Trend
At present, there is no reliable information on trends in abundance for the Bering Sea stock of harbor
porpoise.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate (Ryax) iShot currently available for this stock of
harbor porpoise. Hence, until additional data become available, it is recommended that the cetacean maximum
theoretical net productivity rate of 4% be employed (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized 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,, % 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.5,
the vaue for cetacean stocks withunknown popul ationstatus (Wade and Angliss 1997). Thus, for the Bering Sea stock
of harbor porpoise, PBR =86 animals (8,549 x 0.02 x 0.5).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|Information

Three different commercial fisheries operating within the range of the Bering Seastock of harbor porpoise
weremonitoredfor incidental take by NMFS observers during 1990-98: Bering Sea(and Aleutian | slands) groundfish
trawl,longline, and pot fisheries. The harbor porpoise mortality was observed only in the Bering Seagroundfish trawl
fishery. The range of observer coverage over the 9-year period, as well as the annual observed and estimated
mortalitiesare presented in Table 22. Themean annual (total) mortality rate resulting from observed mortalitieswas
1.2(CVv =0.31).

An additional source of informationonthe number of harbor porpoise mortalitiesincidental to commercial
fishery operations isthe self-reportedfisheriesinformationrequired of vessel operators by the MMPA. During the
period from 1990 to 1998, fisher self-reportsfrom 2 unobservedfisheries (see Table 22) resultedinanannual mean
of 0.5 mortalities from interactions with commercial fishing gear. However, because logbook records (i.e., fisher
self-reportsrequired during 1990-94)are most likely negatively biased (Credle et al. 1994), these are consideredto
be minimum estimates. These totals are based on all available fisher self-reports for fisheries occurring within the
range of the Bering Seaharbor porpoise stock, except the Bering Seagroundfishfisheriesfor whichobserver datawere
presented above. Logbook data are available for part of 1989-1994, after which incidental mortality reporting
requirements were modified. Under the new system, logbooks are no longer required; instead, fishers provide self-
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reports. Datafor the1994-95 phase-in periodisfragmentary. After 1995, thelevel of reporting dropped dramatically,
such that the records are consideredincompl ete and estimates of mortality based on them represent minimums (see
Appendix 7 for details).

Fisher self-reportsfor threefisherieslistedin Table 22 didnot report any harbor porpoise mortality over the
1990-93 period. These fisheries have been included above because of the large number of participants and the
significant potential for interaction with harbor porpoise.

Table 22. Summary of incidental mortality of harbor porpoise (Bering Seastock) due to commercial fisheriesfrom
1990 through 1998 and cal culation of the mean annua mortality rate. Mean annual mortality in brackets represents
aminimum estimate fromlogbook reports. Datafrom 1994 to 1998 are used in the mortality cal culation when more
than 5 years of data are provided for aparticular fishery. n/aindicates that data were not available.

Rangeof | Observed Estimated
Fishery Data obser ver mortality mortality Mean
name Years type coverage | (ingiven (in given annual
yrs.) yrs.) mortality
Bering Sea/Aleutian Is. 90-98 | obsdata | 53-74% 0,0,0,0, 0,0,0,0, 12
(BSA) groundfish trawl 1,1,01,1 2,1,021 (Cv=.31
Observer program total 12
Reported
mortalities
AK Peninsula/Aleutian 90-98 | logbook n‘a 0,020, n/a [$0.5]
Island salmon set gillnet s/ n/a, n/a, nfa,
self- n/a, nfa
reports
Bristol Bay salmon drift 90-98 | logbook n/a 0,0,0,0, n/a [Q]
gillnet s/ n/a, n/a, n/a,
self- n/a, na
reports
Bristol Bay salmon set 90-98 | logbook n/a 0,0,0,0, n/a [Q]
gillnet s/ n/a, n/a, n/a,
self- n/a, n‘a
reports
AK Kuskokwim, Y ukon, 90-98 | logbook n‘a 0,0,0,0, n‘a [Q]
Norton Sound, Kotzebue s/ n/a, n/a, n/a,
salmon gillnet self- n/a, n/a
reports
Minimum total annual $1.7
mortality

The estimated minimum annua mortality rateincidental to commercial fisheriesisroundedup to 2 animals,
based on observer data (1.2) and logbook reports ( 0.5) where observer datawere not available. However, areliable
estimate of the mortality rate incidental to commercial fisheriesis currently unavailable because of the absence of
observer placements in the gillnet fisheries discussed above. Therefore, it is unknown whether the kill rate is
insignificant. At present, annual mortality levels, lessthan 8.6 animalsper year (i.e., 10% of PBR), can be considered
to be insignificant and approaching zero.
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Subsistence/Native Har vest I nfor mation
Subsistence hunters in Alaska have not been reported to take from this stock of harbor porpoise.

Other Mortality

During the periodfrom 1981 to 1987, 7 harbor porpoise mortalities have resulted from gill net entanglement
in the areafrom Nome to Unalakleet, 3 were reported near Kotzebue from 1989 to 1990, and some take of harbor
porpoiseislikelyinthe Bristol Bay gillnet fisheries (Barlow et al. 1994). A similar set gillnet fishery conducted by
subsistencefishersincidentallytook 6 harbor porpoisein 1991 near Point Barrow, Alaska(SuydamandGeorge 1992).
Whenaveragedover the periodfrom 1981 to 1990, the resulting annual mortality attributable to subsistence gillnets
is1.4 porpoise ((7 +3+6)/11=1.4)

STATUSOF STOCK

Harbor porpoisearenot listedas" depleted” under the MM PA or listed as “threatened” or “endangered” under
the Endangered Species Act. Thelack of surveysinasignificant portion of thisstock’ srangeresultsin aconservative
PBR for this stock. Logbook records are most likely negatively biased (Credle et a. 1994) resulting in an
underestimate of incidental kill. However, based on the best scientific information available, the estimated level of
human-causedmortality andseriousinjury (4, basedon2 mortalitiesincommercia fisheriesplus 2 (roundedupfrom
1.4) insubsistence gillnets) is not known to exceedthe PBR (86). Therefore, the Bering Seastock of harbor porpoise
isnot classifiedasastrategic stock. Population trendsand status of this stock relativeto OSP are currently unknown.
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Revised 9/24/00
DALL'SPORPOISE (Phocoenoides dalli): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Dall'sporpoisearewideydistributed
across the entire North Pacific Ocean (Fig.
25). They arefound over the continental shelf
adjacent to the slope andover deep (2,500+m)
oceanic waters (Hall 1979). They have been
sighted throughout the North Pacific as far
north as 65/N (Buckland et al. 1993), and as
far southas 28/N in the eastern North Pacific
(Leatherwood and Fielding 1974). The only
apparent distributiongapsin Alaskawatersare
upper Cook Inlet and the shalloweastern flats
of the Bering Sea.  Throughout most of the
eastern North Pacific they are present during
al months of the year, athough there may be
seasonal onshore-offshore movements aong
the west coast of the continental UnitedStates
(Loeb1972, LeatherwoodandFielding1974),
and winter movements of populations out of
Prince William Sound (Hall 1979) and areas
inthe Gulf of Alaska and Bering Sea (NMFS
unpubl. data, Nationa Marine Mammad
Laboratory, 7600 Sand Point Way, NE,
Seattle, WA 98115).

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) Popul ationresponse data:
differential timing of reproduction betweenthe Bering Seaand western North Pacific; 3) Phenotypic data: unknown;
and 4) Genotypic data: unknown. The stock structure of eastern North Pacific Dall’s porpoise is not adequately
understood at this time, but based on patterns of stock differentiation in the western North Pacific, where they have
beenmoreintensively studied, it isexpectedthat separate stocks will emerge whendatabecome available (Perrinand
Brownell 1994). Based primarily on the population response data (Jones et al. 1986) and preliminary genetics
anayses Winans and Jones (1988), a delineation between Bering Sea and western North Pacific stocks has been
recognized. However, similar data are not availablefor the eastern North Pacific, thus one stock of Dall’ s porpoise
is recognized in Alaskawaters. Dall’s porpoise along the west coast of the continental U. S. from California to
Washington comprise a separate stock and are reported separately in the Stock Assessment Reports for the Pacific
Region.

Figure 25. Approximate distribution of Dall’s porpoise in the
eastern North Pacific (shaded area).

POPULATION SIZE

Data collected from vessel surveys, performed by both U. S. fishery observers and U. S. researchers from
1987 to 1991, were analyzedto provide popul ation estimates of Dall's porpoise throughout the North Pacific and the
Bering Sea (Hobbs and Lerczak 1993). The quality of data used in analyses was determined by the procedures
recommended by Boucher and Boaz (1989). Survey effort was not well distributed throughout the U. S. Exclusive
Economic Zone (EEZ) in Alaska, and as aresult, Bristol Bay and the north Bering Seareceived little survey effort.
Only 3 sightings were reported in this area by Hobbs and Lerczak (1993), resulting in an estimate of 9,000 (CV =
0.91). Inthe U. S. EEZ north and south of the Aleutian Islands, Hobbs and Lerczak (1993) reported an estimated
abundance of 302,000 (CV = 0.11), whereas for the Gulf of Alaska EEZ, they reported 106,000 (CV = 0.20) .
Combining thesethree estimates (9,000 + 302,000 + 106,000) resultsinatotal abundance estimate of 417,000 (CV
= 0.097) for the Alaska stock of Dall's porpoise. Turnock and Quinn (1991) estimate that abundance estimates of
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Dall's porpoise are inflated by as much as 5 times because of vessel attraction behavior. Therefore, a corrected
population estimate is 83,400 (417,000 x 0.2) for thisstock. No reliable abundance estimatesfor British Columbia
are currently available.

Minimum Population Estimate

The minimum population estimate (Ny,) for this stock is calculated using Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): Ny, = N/exp(0.842* [In(1+[CV(N)])]®. Using the populationestimate (N)
of 83,400 and its associated CV of 0.097, N, for the Alaska stock of Dall's porpoiseis 76,874.

Current Population Trend
At present, thereis no reliable information on trends in abundance for the Alaska stock of Dall's porpoise.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is not currently available for the Alaska stock of
Dall’'s porpoise. Hence, until additional data become available, it is recommended that the cetacean maximum
theoretical net productivity rate (Ryax) of 4% be employedfor the Alaskastock of Dall'sporpoise (Wadeand Angliss
1997). However, based on life history analysesin Ferrero and Walker (1999), Dall’ s porpoi se reproductive strategy
is not consistent with the delphinid pattern on which the default Ry« for cetaceans is based. In contrast to the
delphinids, Dal’ s porpoise mature earlier and reproduce annually which suggest that ahigher Ry, .x may be warranted,
pending further analyses.

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized 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
productivityrate, andarecoveryfactor: PBR=N,,y %X 0.5Ryax X Fr. Asthisstock isconsidered to bewithin optimum
sustainable population (Buckland et al. 1993), the recovery factor (Fg) for thisstockis 1.0 (Wade and Angliss 1997).
Thus, for the Alaska stock of Dall's porpoise, PBR = 1,537 animals (76,874 x 0.02 x 1.0).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

FisheriesInformation

Six different commercial fisheries operating within the range of the Alaska stock of Dall’ s porpoise were
monitoredfor incidental take by NMFS observers during 1990-98: Bering Sea(and Aleutian|slands) groundfishtrawl,
longline, and pot fisheries, and Gulf of Alaska groundfish trawl, longline, and pot fisheries. No mortalitiesof Dall’s
porpoise were observed by NMFS observers in either pot fishery or the Gulf of Alaskalongline fishery. For the
fisheries with observed takes, the range of observer coverage over the 9-year period, as well as the annual observed
and estimated mortalities are presented in Table 20. The mean annual (total) mortality was 6.0 (CV = 0.17) for the
Bering Sea groundfish trawl fishery, 1.2 (CV = 0.61) for the Gulf of Alaska groundfish trawl fishery,and 1.6 (CV =
.61) for the Bering Sea groundfish longline fishery.

The AlaskaPeninsulaand Aleutian |dland sal mon driftnet fishery was monitoredin 1990. Observersboarded
59 (38.3%) of the 154 vessels participating in the fishery, monitoring a total of 373 sets, or less than 4% of the
estimated number of sets made by the fleet (Wynne et a. 1991). One Dall’ s porpoise mortality was observed which
extrapolated to an annual (total) incidental mortality rate of 28 Ddl’s porpoise. Combining the estimates from the
Bering Seaand Gulf of Alaska fisheries presented above (6.0 + 1.2 + 1.6 = 8.8) with the estimate from the Alaska
Peninsulaand Aleutian Idand salmon drift gillnet fishery (28) results in an estimated annual incidental kill rate in
observed fisheries of 36.8 porpoise per year from this stock.

The Prince William Sound salmon drift gillnet fishery was also monitored by observers during 1990 and
1991, withno incidental mortality of Dall’s porpoisereported. 1n 1990, observers boarded 300 (57.3%) of the 524
vessels that fished in the Prince William Sound salmon drift gillnet fishery, monitoring a total of 3,166 sets, or
roughly 4% of the estimated number of sets made by the fleet (Wynne et al. 1991). In 1991, observersboarded 531
(86.9%) of the 611 registeredvesselsand monitored atotal of 5,875 sets, or roughly 5% of the estimated sets made
by the fleet (Wynne et al. 1992). Thelow level of observer coverage for this fishery apparently missed interaction
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withDall’ s porpoise whichhadoccurred, aslogbook mortalitieswerereportedin 1991 (see Table 23) whichwere not
recorded by the observer program.

An additional source of information on the number of Dall’s porpoise killed or injured incidental to
commercial fisheryoperationsisthe self-reportedfisheriesinformationrequired of vessel operatorsby the MMPA.
During the period between 1990 and 1998, fisher self-reports from 4 unobserved fisheries (see Table 23) resulted
in an estimated annua mean of 5.6 mortalities from interactions with commercial fishing gear. 1n 1990, logbook
records from the Cook Inlet set and drift gillnet fisheries were combined. Asaresult, the Dall’s porpoise mortality
reportedin 1990 may have occurredinthe Cook Inlet set gillnet fishery and not in the drift gillnet fishery asreported
in Table 23. 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 all available fisher self-reports for Alaska
fisheries, except for those fisheries which observer data were presented above. The Southeast Alaska salmon drift
gillnet fishery accounted for the majority of the reported incidental take in unobserved fisheries. Logbook data are
availablefor part of 1989-1994, after which incidental mortality reporting requirements were modified. Under the
new system, logbooks are no longer required; instead, fishers provide self-reports. Datafor the 1994-95 phase-in
period isfragmentary. After 1995, the level of reporting droppeddramatically, suchthat the records are considered
incomplete and estimates of mortality based on them represent minimums (see Appendix 7 for details).

Table23. Summary of incidental mortality of Dall’ sporpoise (Alaskastock) dueto commercial fisheriesfrom 1990
through 1998 and calculation of the mean annua mortality rate. Mean annual mortality in brackets represents a
minimum estimate from logbook reports. Datafrom 1994 to 1998 are used in the mortality calculation when more
than 5 years of dataare provided for a particular fishery. n/aindicatesthat data were not available.

Observed Estimated
Range of mortality mor ality
Fishery Data observer (in given (in given Mean
name Years type coverage yrs.) yrs.) annual
mortality
Bering Sea/Aleutian Is. 90-98 | obsdata | 53-74% 6,1,5,4, 7,2,6,5, 6.0
(BSA) groundfish trawl 4,2,553 | 7,3,8,8,4 (Cv=17)
Gulf of Alaska (GOA) 90-98 | obsdata | 33-55% 0,0,0,1, 0,0,0,3, 12
groundfish trawl 0,0,1,0,1 | 0,0,3,0,3 (Cv =0.61)
BSA groundfish 90-98 | obsdata | 27-80% 0,0,0,0, 0,0,0,0, 16
longline (incl. misc 1,1 4,4 (Cv =.61)
finfish and sablefish
fisheries)
AK Peninsula/ Aleutian 90 obs data 1% 1 28 28
Island salmon drift (Cl 1-81)
gillnet
Observer program total 36.8
Reported
mortalities
Prince William Sound 90-98 | logbook n/a 0,2,0,0, n/a [$0.5]
salmon drift gillnet g/ n/a, n/a, na,
self- n/a, na
reports




Observed Estimated
Range of mortality mor ality
Fishery Data observer (in given (in given Mean
name Years type coverage yrs.) yrs.) annual
mortality
Southeast Alaska 90-98 | logbook na 6, 6, 4, 6, n/a [$4.6]
salmon drift gillnet s/ n/a, n/a, n/a,
self- 1,n/a
reports
Cook Inlet set and drift | 90-98 | logbook n/a 1,0,1,0, n/a [$0.5]
gillnet fisheries g/ n/a, n/a, nfa,
self- n/a, n/a
reports
Minimum total annual $41.9
mortality

Note that no observers have beenassigned to several of the gillnet fisheries that are known to interact with
this stock, making the estimated mortality unreliable. However, due to the large stock size it is unlikely that
unreported mortalities from those fisheries are a significant source of mortality. The estimated minimum annual
mortality rateincidental to commercial fisheries (roundedto 42 animals; based on observer data (rounded to 37) and
logbook reports (roundedto 6) where observer datawere not available) i s not known to exceed10% of the PBR (154)
and, therefore can be considered to be insignificant and approaching zero mortality and seriousinjury rate.

Subsistence/Native Harvest | nfor mation
There are no reports of subsistence take of Dall's porpoise in Alaska.

STATUSOF STOCK

Dall’sporpoisearenot listed as* depleted” under the MM PA or listed as “threatened” or “endangered” under
the Endangered Species Act. Based on currently available data, thelevel of human-caused mortality and seriousinjury
(42) doesnot exceedthe PBR (1,537). Therefore, the Alaska stock of Dall's porpoiseisnot classified asastrategic
stock. Population trends and status of this stock relative to OSP are currently unknown.
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Revised 4/21/01
SPERM WHALE (Physeter macrocephalus): North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The sperm whale is one of the most

widely distributed of any marine mammal

species, perhaps only exceeded by the killer

whale (Rice 1989). They feed primarily on “

medium-sized to large-sized squids but may

also feed on large demersal and mesopelagic X %

sharks, skates, and fishes (Gosho et al. 1984). ‘
In the North Pacific, sperm whales are
distributed widely (Fig. 26), with the

northernmost boundary extending from Cape
Navarin (62°N) to the Pribilof 1slands (Omura
1955). The shallow continental shelf
apparently bars their movement into the north- ~
eastern Bering Sea and Arctic Ocean (Rice =
1989). Femaes and young sperm whales .
usually remainintropical andtemperatewaters |~
year-round, while males are thought to move
north in the summer to feed in the Gulf of
Alaska, Bering Sea, and waters around the - - — -
Aleutian Islands. In the winter, sperm whales Figure 26. Apprp>_<|mate distribution of sperm whales in the
are typically distributed southof 40°N (Gosho ~ €astern North Pacific (shaded area).
et al. 1984). However, discovery tag datafrom
the days of commercial whaling revealed agreat deal of east-west movement between Alaska waters and the western
North Pacific (Japanandthe Boninlslands), withlittl eevidence of north-southmovement inthe easternNorth Pacific.
For example, of several hundred sperm whales tagged off San Francisco (CA), none were recovered north of 53° in
the Gulf of Alaska despite large takes there (B. Taylor, pers. comm., Southwest Fisheries Science Center, P. O. Box
271,LaJolla, CA92038). Therefore, seasonal movement of spermwhalesinthe North Pacificisunclear at thistime.
The following information was considered in classifying stock structure based on the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous though indicates three
“somewhat” discrete population centers (i.e., Hawaii, west coast of the continental United States, and Alaska); 2)
Populationresponse data: unknown; 3) Phenotypic data: unknown; and 4) Genotypic data: unknown. For management
purposes, the International Whaling Commission (IWC) recognizes two management units of sperm whales in the
North Pacific (eastern and western). However, the IWC has hot reviewedits spermwhalestock boundariesin recent
years(Donovan1991). Based onthislimitedinformation, and lacking additional dataconcerning population structure,
spermwhales of the eastern North Pacific have beendividedinto three separate stocks as dictated by the U. S. waters
inwhich they are found: 1) Alaska (North Pacific stock), 2) California/Oregon/Washington, and 3) Hawaii. The
California/Oregon/Washington and Hawaii sperm whale stocks are reported separately in the Stock Assessment
Reports for the Pacific Region.

POPULATION SIZE

Current and historic estimates for the abundance of sperm whales in the North Pacific are considered
unreliable. Therefore, caution should be exercised ininterpreting published estimates of abundance. The abundance
of spermwhalesinthe North Pacific wasreportedto be 1,260,000 prior to exploitation, which by the late 1970swas
estimated to have been reduced to 930,000 whales (Rice 1989). Confidence intervals for these estimates were not
provided. These estimates include whales from the California/Oregon/Washington stock, for which a separate
abundance estimate is currently available (see Stock Assessment Reports for the Pacific Region).



Although Kato and Miyashita (1998) believe their estimate to be upwardly biased, preliminary analysis
indicates 102,112 (CV = 0.155) sperm whalesinthe western North Pacific. In the eastern temperate North Pacific
apreliminary estimateindicates 39,200 (CV = 0.60) spermwhales (Barlowand Taylor, 1998). The number of sperm
whalesof the North Pacific occurring within Alaskawatersis unknown. As the datausedin estimating the abundance
of sperm whalesin the entire North Pacific arewell over 5 yearsoldat thistime and there are no available estimates
for numbers of sperm whales in Alaska waters, areliable estimate of abundance for the North Pacific stock is not
available.

Minimum Population Estimate
Atthistime,itisnot possibleto produce areliabl e estimate of minimum abundancefor thisstock, asacurrent
estimate of abundanceis not available.

Current Population Trend
Reliable information on trends in abundance for this stock are currently not available (Braham 1992).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Areliableestimateof the maximum net productivity rateis not currently availablefor the NorthPacific stock
of sperm whale. Hence, until additional data become available, it is recommended that the cetacean maximum net
productivity rate (Ryax) of 4% be employed for this stock at thistime (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized 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 arecoveryfactor: PBR =N,y X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is0.1,
the vdue for cetacean stocks which are classified as endangered (Wade and Angliss 1997). 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 SERIOUSINJURY

Fisheries|nformation

Six different commercial fisheries operating withinthe range of the NorthPacific stock of spermwhaewere
monitoredfor incidental take by fishery observersduring 1990-99: Bering Sea(and Aleutian| slands) groundfishtrawil,
longline, and pot fisheries, and Gulf of Alaska groundfish trawl, longline, and pot fisheries. No mortalitiesof sperm
whalewere observed by NMFS observersinany observed fishery. However, it appears that spermwhaeinteractions
with longline fisheries operating in the Gulf of Alaska are known to occur and may be increasing in frequency (Hill
and Mitchell 1998). NMFS observers aboard longline vessel s targeting both sablefish and halibut have documented
spermwhalesfeeding of f thelongline gear inthe Gulf of Alaska. Fishery observersrecorded several instancesduring
1995-97 in which sperm whales were deterred by fishermen(i.e., yelling a the whaesor throwing seal bombsin the
water). Thefirst entanglement (not classified asaseriousinjury according to Anglissand DeMaster 1998) of asperm
whaleinaGulf of Alaskalongline was documented in June of 1997 (Fishery Observer Program, unpubl. data, NMFS,
AFSC, 7600 Sand Point Way NE, Seattle, WA 98115).

Anadditional source of informationonthe number of spermwhaleskilledor injuredincidental tocommercial
fishery operationsis the self-reported fisheries information required of vessel operatorsby the MMPA. Duringthe
period between 1990 and 1999, fisher self-reportsfromall Alaskafisheriesindicated nomortalities of spermwhales
frominteractions with commercial fishing gear. Self-reported fisheries data are incompletefor 1994, not available
for 1995, and considered unreliable or a minimum estimate after 1996 (see Appendix 7).

Therefore, based on the lack of reported mortalities, the estimated annual mortality rate incidental to
commercia fisheriesiszero. Asaresult,the annual human-caused mortality level is considered to be insignificant
and approaching azero mortality and seriousinjury rate.

Subsistence/Native Har vest I nfor mation
Sperm whales have never been reported to be taken by subsistence hunters (Rice 1989).
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Other Mortality

Thepopulationof spermwhalesinthe Pacificwaslikelywell bel owpre-whalinglevel sbeforemodernwhaling
for thembecame especially intenseinthe late 1940s (Reeves and Whitehead 1997). A total of 258,000 spermwhales
were reported to have been taken by commercial whalers operating inthe North Pacific between 1947 and 1987 (C.
Allison, pers. comm., International Whaling Commission, The Red House, Station Road, Histon, Cambridge, UK).
Thisvaue underestimatesthe actud kill inthe North Pacific asaresult of under-reportingby U.S.S.R. pelagicwhaling
operations, which are estimated to have under-reported catches during 1949-71 by 60% (Brownell et al. 1998). In
addition, new information suggests that Japanese land based whaling operations also under-reported sperm whale
catches during the post-World War 11 era (Kasuya 1998). The Japanese officially stopped catching sperm whalesin
the North Pacific in 1988 (Reeves and Whitehead 1997).

STATUSOF STOCK

Spermwhalesarelistedas" endangered” under the Endangered Species Act of 1973, and therefore designated
as“ depleted” under the MMPA. Asaresult, thisstock isclassified asastrategic stock. However, onthe basisof total
abundance, current distribution, and regulatory measures that are currently in place, it isunlikely that thisstockisin
danger of extinction or threatened with becoming endangered in the foreseeable future (Braham 1992). Reliable
estimates of the minimum population, population trends, PBR, and status of the stock relative to its Optimum
Sustainable Populationsize are currently not available, although the estimated annud rate of human-caused mortality
and serious injury seems minimal for this stock. There are no known habitat issues that are of particular concernfor
this stock.
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Revised 6/25/99
BAIRD'SBEAKED WHALE (Berardiusbairdii): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Baird's beaked, or giant bottlenose,
whale inhabits the North Pacific Ocean and
adjacent seas (Bering Sea, Okhotsk Sea, Seaof
Japan, and the Sea of Cortez in the southern
Gulf of California, Mexico), with the best-
known populations occurring in the coastal
watersaround Japan (Balcomb 1989). Within
the North Pacific Ocean, Baird's beaked
whales have been sighted in virtually all areas
north of 35°N, particularly in regions with
submarine escarpments and seamounts
(Ohsumi 1983, Kasuya and Ohsumi 1984).
The range of the species extends north to at
least the Pribilof Islands where individuals
have been found stranded (Rice 1986, Fig.
27). An apparent break in distributionoccurs
in the eastern Gulf of Alaska, but from the
mid-Gulf to the Aleutian Islands and in the
southern Bering Sea there are numerous
sighting records (Kasuya and Ohsumi 1984).
Tomilin (1957) reported that in the Sea of
Okhotsk and the Bering Sea, Baird’s beaked
whales arrive in April-May and are particularly numerous during the summer. They are the most commonly seen
beakedwhal eswithintheir range, perhaps becausetheyarerelativelylarge andgregarious, travelingin school s of afew
to several dozen, which makes them more noticeabl e to observers than other beaked whale species. Baird's beaked
whales are migratory, arriving in continental slope waters during summer and fall months when surface water
temperatures are the highest (Dohl et al. 1983, Kasuya 1986).

There areinsufficient datato apply the phylogeographic approach to stock structure (Dizon et a. 1992) for
Baird’ s beaked whale. Therefore, Baird's beaked whale stocks are defined as the two non-contiguous areas within
Pacific U. S.waterswherethey are found: 1) Alaskaand 2) California/lOregon/Washington. These two stocks were
defined in this manner because of: 1) the large distance between the two areas in conjunction with the lack of any
information about whether animals move between the two areas, 2) the somewhat different oceanographic habitats
found in the two areas, and 3) the different fisheries that operate within portions of those two areas, with bycatch of
Baird's beaked whales only reported from the California/Oregon thresher shark and swordfish drift gillnet fishery.
TheCalifornia/Oregon/WashingtonBaird' sbeakedwhaestockisreportedseparatelyinthe Stock Assessment Reports
for the Pacific Region.

Figure 27. Approximate distribution of Baird’s beakedwhaesin
the eastern North Pacific (shaded area).

POPULATION SIZE
Reliable estimates of abundance for this stock are currently unavailable.

Minimum Population Estimate
At thistime, it is not possibleto produce areliable minimum population estimate (N,y) for this stock, as
current estimates of abundance are unavailable.

Current Population Trend
At present, reliable data on trends in population abundance are unavailable.
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Alaska stock of
Baird’ s beaked whale. Hence, until additional data become available, it isrecommended that the cetacean maximum
theoretical net productivity rate (Ryax) of 4% be employed (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized Marine Mamma 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\ % 0.5Ryx X Fr. Therecovery factor (Fg) for these stocksis0.5,
the value for cetacean stocks with unknown population status (Wade and Angliss 1997). However, in the absence of
areliable estimate of minimum abundance, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

Six different commercial fisheries operating within the range of the Alaska stock of Baird' s beaked whale
weremonitoredfor incidental take by fishery observersduring1990-97: Bering Sea(and Aleutian | slands) groundfish
trawl, longline, and pot fisheriesand Gulf of Alaska groundfish trawl, longline, and pot fisheries. No Baird’s beaked
whale mortalities were observed by observersin any observed fishery.

An additional source of information on the number of Baird's beakedwhales killed or injured incidental to
commercial fishery operationsisthe self-reportedfisheriesinformationrequired of vessel operators by the MMPA.
During the period between1990 and 1997, there were no fisher self-reports of Baird' sbeakedwhaemortalitiesfrom
any fisheries operating withinthe range of thisstock. However, becausel ogbook records (fisher self-reportsrequired
during 1990-94) aremost likely negativelybiased(Credleet al.1994), these are considered to be minimum estimates.
Self-reportedfisheriesdataareincompletefor 1994, not availablefor 1995, and considered unreliable after 1995 (see
Appendix 7)

The estimated annua mortality rateincidental to commercial fisheriesiszero. Therefore, theannua human-
caused mortality level is considered to be insignificant and approaching a zero mortality and seriousinjury rate.

Subsistence/Native Har vest I nfor mation
There is no known subsistence harvest of Baird’s beaked whales by Alaska Natives.

Other Mortality

The Japanese have reported taking 54 Baird' s beakedwhalesannually of f their coasts during the 6-year period
between1992 and 1997 (IWC1996,1997a, 1997b, 1998). Dueto the unknown stock structureand migratory patterns
in the North Pecific, it is unclear whether these animals bel ong to the Alaska stock of Baird's beaked whales.

STATUSOF STOCK

Baird’s beakedwhaesare not listed as“ depleted” under the MM PA or listed as“ threatened” or “ endangered”
under the Endangered Species Act. Reliabl e estimatesof the minimum population, popul ationtrends, PBR, and status
of the stock relative to its Optimum Sustainable Population size are currently not available. However, the estimated
annud rate of human-caused mortality and serious injury seems minimal for this stock. Thus, the Alaska stock of
Baird’ s beaked whale is not classified as strategic.
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Revised 6/25/99
CUVIER'SBEAKED WHALE (Ziphius cavirostris): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Thedistributionof Cuvier’ sbeaked, or
goosebeak, whale (Fig. 28) isknown primarily
from strandings, which indicate that it is the
most widespread of the beaked whales and is
distributed in all oceans and most seas except
in the high polar waters (Moore 1963). Inthe
Pacific, they range north to southeastern
Alaska, the Aleutian Islands, and the
Commander Idands (Rice 1986). In the
northeastern Pacific from Alaska to Bga
Cadlifornia, no obvious patternof seasonalityto
gtrandings has beenidentified(Mitchel| 1968).
Strandings of Cuvier's beaked whales are the
most numerousof all beakedwhales,indicating
that they are probably not as rare as originaly
thought (Heyning 1989). Observations reveal
that the blow is low, diffuse, and directed
forward (Backus and Schevill 1961, Norrisand
Prescott 1961), making sightings more
difficult, and there is some evidence that they
avoid vessels by diving (Heyning 1989).

Mitchell (1968) examined skulls of
stranded whales for geographical differences and thought that there was probably one panmictic population in the
northeasternPacific. Otherwise, there areinsufficient datato apply the phylogeographic approach to stock structure
(Dizon et al.1992) for the Cuvier’'s beaked whale. Therefore, Cuvier’s beaked whale stocks are defined as the three
non-contiguous areas withinPacific U. S. waterswherethey arefound: 1) Alaska, 2) California/Oregon/\Washington,
and 3) Hawaii. These three stocks were defined in this way because of: 1) the large distance between the areas in
conjunction with the lack of any information about whether animals move between the three areas, 2) the different
oceanographic habitats found in the three areas, and 3) the different fisheries that operate within portions of those
three areas, with bycatch of Cuvier's beaked whaes only reported from the California/Oregon thresher shark and
swordfish drift gillnet fishery. The California/Oregon/Washington and Hawaiian Baird's beaked whale stocks are
reported separately in the Stock Assessment Reports for the Pacific Region.

Figure28. Approximatedistributionof Cuvier's beakedwhalesin
the eastern North Pacific (shaded area).

POPULATION SIZE
Reliable estimates of abundance for this stock are currently unavailable.

Minimum Population Estimate
At this time, it is not possible to produce areliable minimum population estimate (Ny,,y) for this stock, as
current estimates of abundance are unavailable.

Current Population Trend
At present, reliable data on trends in population abundance are unavailable.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Alaska stock of
Cuwvier'sbeakedwhale. Hence, until additional data become available, it isrecommended that the cetacean maximum
theoretical net productivity rate (Ryax) of 4% be employed (Wade and Angliss 1997).
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POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized 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 = Ny,n X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.5,
the value for cetacean stocks with unknown population status (Wade and Angliss 1997). However, in the absence of
areliable estimate of minimum abundance, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

Six different commercial fisheries operating within the range of the Alaska stock of Cuvier's beaked whale
weremonitoredforincidental take by fishery observersduring 1990-97: Bering Sea(and Aleutian | slands) groundfish
trawl,longline, and pot fisheriesand Gulf of Alaska groundfish trawl,longline, and pot fisheries. No Cuvier’ sbeaked
whale mortalities were observed by observersin any observed fishery.

Anadditional source of information on the number of Cuvier's beakedwhaleskilledor injuredincidental to
commercial fishery operationsisthe self-reportedfisheriesinformationrequired of vessel operatorsby the MMPA.
Duringtheperiodbetween1990 and 1997, therewereno fisher self-reports of Cuvier's beakedwhaemortalitiesfrom
any fisheries operating withinthe range of thisstock. However, becauselogbook records (fisher self-reportsrequired
during 1990-94) aremost likely negatively biased (Credleet al. 1994), theseareconsidered to be minimum estimates.
Self-reportedfisheriesdataareincompletefor 1994, not availablefor 1995, and consideredunreliableafter 1995 (see
Appendix 7).

The estimatedannud mortality rateincidental to commercial fisheriesiszero. Therefore, the annual human-
caused mortality level is considered to be insignificant and approaching a zero mortality and seriousinjury rate.

Subsistence/Native Har vest | nfor mation
There is no known subsistence harvest of Cuvier’s beaked whales.

STATUSOF STOCK

Cuvier' sbeakedwha esarenot listedas* depleted” under the MM PA or listed as“threatened” or “ endangered”
under the Endangered Species Act. Reliabl e estimatesof the minimum population, popul ationtrends, PBR, and status
of the stock relative to its Optimum Sustainable Popul ation size are currently not available. However, the estimated
annud rate of human-caused mortality and serious injury seems minimal for thisstock. Thus, the Alaska stock of
Cuvier' s beaked whaleis not classified as strategic.
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Revised 6/25/99
STEJNEGER’'SBEAKED WHALE (Mesoplodon stejnegeri): Alaska Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Stejneger’s, or Bering Sea, beaked
whaleisrarely seen at sea, and its distribution
generaly has been inferred from stranded
specimens (Loughlin and Perez 1985, Mead
1989). It is endemic to the cold-temperate
waters of the North Pacific Ocean, Sea of
Japan, anddeepwaters of the southwest Bering
Sea(Fig. 29). Therangeof Stejneger’ sbeaked
whae extends along the coast of North
America from Cardiff, California, north
through the Gulf of Alaska to the Aleutian
Idands, into the Bering Sea to the Pribilof
Islands and Commander Ilands, and, off Asia,
south to Akita Beach on Noto Peninsula,
Honshy, in the Sea of Japan (Loughlin and
Perez 1985). Near the central Aleutian
Islands, groups of 3-15 Stejneger’s beaked
whales have been sighted on a number of |
occasions (Rice 1986). The speciesisnot  Figure29. Approximatedistributionof Stejneger’s beakedwhales

known to enter the Arctic Ocean and isthe jn the eastern North Pacific (shaded area).
only species of Mesoplodon known to occur

in Alaska waters. The distribution of M.

stejnegeri inthe North Pacific corresponds closely, inoccupying the same col d-temperate niche andposition, to that
of M. bidensin the North Atlantic. It lies principally between 50° and 60°N and extends only to about 45°N in the
eastern Pacific, but to about 40°N in the western Pacific (Moore 1963, 1966).

There are insufficient datato apply the phylogeographic approach to stock structure (Dizonet al. 1992) for
Stejneger’ sbeakedwhale. The Alaska Stejneger’ sbeaked whal e stock isrecogni zed separately from Mesopl odon spp.
off California, Oregon, and Washingtonbecause of : 1) the distribution of Stejneger’ s beaked whale and the different
oceanographic habitats found in the two areas, 2) the large distance between the two non-contiguous areas of U.S.
watersin conjunction with the lack of any informationabout whether animals move betweenthe two areas, and 3) the
different fisheries that operate within portions of those two areas, with bycatch of Mesoplodon spp. only reported
from the California/Oregon thresher shark and swordfish drift gillnet fishery. The California/Oregon/Washington
stock of all Mesoplodon spp. and aMesoplodon densirostris stock in Hawaiian watersare reported separately inthe
Stock Assessment Reports for the Pacific Region.

POPULATION SIZE
Reliable estimates of abundance for this stock are currently unavailable.

Minimum Population Estimate
At thistime, it is not possible to produce areliable minimum population estimate (N,y) for this stock, as
current estimates of abundance are unavailable.

Current Population Trend
At present, reliable data on trends in population abundance are unavailable.
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rate is currently unavailable for the Alaska stock of
Stejneger’s beaked whale. Hence, until additional data become available, it is recommended that the cetacean
maximum theoretical net productivity rate (Ryax) of 4% be employed (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized Marine Mamma Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,,y X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.5,
the value for cetacean stocks with unknown population status (Wade and Angliss 1997). However, in the absence of
areliable estimate of minimum abundance, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

Six different commercial fisheriesoperatingwithintherange of the Alaskastock of Stejneger’ s beakedwhae
weremonitoredforincidental take by fishery observersduring 1990-97: Bering Sea(and Aleutian Idlands) groundfish
trawl, longline, and pot fisheries and Gulf of Alaska groundfish trawl, longline, and pot fisheries. No Stejneger’'s
beaked whale mortalities were observed by observersin any observed fishery.

An additional source of information on the number of Stejneger’ s beakedwhaleskilled or injuredincidental
to commercia fishery operations is the self-reported fisheries information required of vessel operators by the
MMPA. During the period between 1990 and 1997, there were no fisher self-reports of Stejneger’ s beaked whale
mortalitiesfromanyfisheriesoperatingwithintherange of thisstock. However, becauselogbook records (fisher self-
reports required during 1990-94) were most likely negatively biased (Credle et al. 1994), these were considered to
be minimumestimates. Self-reported fisheriesdatawereincompletefor 1994, not availablefor 1995, and considered
unreliable after 1995 (See Appendix 7).

The estimated annua mortality rateincidental to commercial fisheriesiszero. Therefore, theannua human-
caused mortality level is considered to be insignificant and approaching a zero mortality and seriousinjury rate.

Subsistence/Native Harvest | nfor mation
Thereis no known subsistence harvest of Stejneger’ s beaked whales.

STATUSOF STOCK

Stejneger’s beaked whales are not listed as “depleted” under the MMPA or listed as “threatened” or
“endangered” under the Endangered Species Act. Reliable estimates of the minimum population, populationtrends,
PBR, and status of the stock relative to its Optimum Sustainable Popul ationsize are currently not available. However,
the estimated annud rate of human-causedmortality andseriousinjury seems minimal for thisstock. Thus, the Alaska
stock of Stejneger’s beaked whale is not classified as strategic.
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Revised 9/24/00
GRAY WHALE (Eschrichtiusrobustus): Eastern North Pacific Stock
STOCK DEFINITION AND GEOGRAPHIC RANGE

The gray whale formerly occurred in the
North Atlantic Ocean (Fraser 1970), but is currently = l

only found in the North Pacific (Rice et al. 1984).
The following information was considered in Y X A
classifying stock structure of gray whalesbasedonthe A,' v Y&

Dizon et al. (1992) phylogeographic approach: 1) ' N\ 7 prf

Distributional  data two isolated geographic ‘~ l,
distributionsintheNorthPacific Ocean; 2) Popul ation g
response data: increasing inthe easternNorthPacific, [ i ’ gl

unknown in the western North Pacific; 3) Phenotypic

data unknown; and 4) Genotypic data: unknown. \\i...li‘ \;

Based on this limited information, two stocks have *"
been recognized in the North Pacific: the Eastern I

North Pacific stock, whichbreeds alongthe west coast '

L
2

of North America (Fig. 30), and the Western North

Pacificor "Korean" stock, whichapparently breeds of f '

the coast of eastern Asia (Rice 1981, Rice et al. . ’(-“
1984). Most of the Eastern North Pacific stock .. ﬁ-‘
spends the summer feeding in the northern Bering,

Chukchi, and Beaufort Seas (Rice and Wolman 1971, ..... Gra m

Nerini 1984). However, gray whaes have been
reported feeding in the summer in waters off of
Southeast Alaska, British Columbia, Washington,
Oregon, and California (Rice and Wolman 1971, Figure 30. Approximate distribution of the Eastern North
Darling 1984, Nerini 1984, Rice et d. 1984). The Pacificstock of gray whales (shaded area). Excluding some
whales migrate near shore along the coast of North Mexican waters, the entire range of this stock is depicted in
Americafrom Alaska to the central Californiacoast thefigure.

(Rice and Wolman 1971) starting in October or

November. After passing Point Conception, California, Rice et al. (1984) reported the majority of the animalstake

amore direct offshore route acrossthe southern California Bight to northern Baja California, Mexico. The Eastern
North Pacific stock winters mainly along the west coast of Bgja California, using certainshallow, nearly landlocked
lagoons and bays, and calvesare born from early January to mid-February (Rice et al. 1981). A small, but increasing

proportion of newborn calves has been sighted along the Californiacoast during the southward migration (Shelden et

a. inpress). According to Shelden et a. (inpress), the apparent increase in the percentage of calf sightings may be

related to atrend toward successively later migrations over the 43-year observation period (see Rugh et al. 19993,

Buckland and Breiwick in press) or it may be dueto an increase in spatial and temporal distribution of calving asthe

population hasincreased. The northbound migration generally beginsin mid-February and continues through May (

Riceetal.1981, 1984; Poole 1984) with cows andnewborn calves primarily migrating northward betweenMarchand

June along the U.S. West Coast.

POPULATION SIZE

Systematic countsof gray whalesmigratingal ongthe central Californiacoast were conducted by shore-based
observers (at Granite Canyon) during the 1997/98 southbound migration (Hobbs and Rugh 1999). The abundance
estimate resulting fromthe 1997/98 census is 26,635 (CV = 0.1006) whales. Thisestimateisnot significantly larger
thanthe previous estimatesof 22,263 (CV = 0.0925) whalesin 1995/96 (Hobbs et al. inpress), 23,109 (CV =0.0542)
whalesin 1993/94 (Laake et a. 1994), and 21,296 (CV = 0.0605) whalesin 1987/88 (Buckland et al. 1993); but it
issignificantly higher than the estimate of 17,674 (CV =0.0587) whalesin 1992/93 (Laake et a. 1994). Variations
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in estimates may be due in part to undocumented sampling variation or to differences in the proportion of the gray
whalestock migrating asfar asthe central Californiacoast eachyear (Hobbsand Rugh1999). The 1997/98 abundance
estimate is the most recent and is considered areliable estimate of abundance for this stock.

Minimum Population Estimate

The minimum population estimate (Ny,) for this stock is calculated from Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): Ny,n = N/exp(0.842*[In(1 +[CV(N)])]™). Using the 1997/98 population
estimate of 26,635 and its associated CV of 0.1006, N, for this stock is 24,477.

Current Population Trend

The population size of Eastern North Pacific gray whale stock has been increasing over the past several
decades. The estimated annual rate of increase, based on shore counts of southward migrating gray whales between
1967 and 1988 is 3.29% with a standard error of 0.44% (Buckland et al. 1993). Taking account of the harvest, Wade
and DeMaster (1996) estimated an underlying annual rate of increase of 0.044 (95% Cl: 0.031-0.056) for this same
time period. Incorporating the census data through the 1993/94 migration resulted in an annual rate of increase of
2.57%(SE=0.4%: IWC1995a). Most recently, Breiwick (1999) estimated theannual rate of increasefrom 1967/68
t01997/98 a 2.52% (95% Cl: 2.04%-3.12%) and Wade and DeMaster (1996) estimated the annual rate of increase
from 1967/68 to 1995/96 at 2.4% (95% ClI: 1.6%-3.2%).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Using abundance datathrough 1996, an analysis of the Eastern North Pacific gray whaepopulationledto an
estimate of R, of 0.072, with a 90% probability the vaue was between 0.039 and 0.126 (Wade, in press). This
estimate came from the best fitting age- and sex-structured model, which was a density-dependent L esie model
including an additiona varianceterm, withfemalesand malesmodeled separately. This estimate was higher than the
estimateof R, fromalogisticmodel (0.053, 90% probability 0.031 to 0.113), whichwas not age- andsex-structured
(Wade, in press). The AK SRG recommended the use of the 0.053 point estimatefor R,... Thedifferenceinthetwo
estimates of R, isdueto the biasin the harvest towards females, which is not accounted for in the logistic model.
Therefore, the preferred estimate is from the age- and sex-structured model, which had alower 10" percentile of
0.047. Thisissufficient evidencethat R, for Eastern North Pacific gray whalesis greater than the default vaue of
0.04. Therefore, NMFSwill use aR,,,, of 0.047.

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized 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 = Ny,n X 0.5Ryax X Fr. Therecoveryfactor (Fg) for this stock is 1.0,
the upper limit of the range (0.5-1.0) of valuesfor non-listed stocks whichareincreasing while undergoing removals
due to subsistence hunters (Wade and Angliss 1997). Thus, for the Eastern North Pacific stock of gray whales, PBR
=575 animals (24,477 x 0.0235 x 1.0).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

Six different commercial fisheriesoperating in Alaskawaters within the range of the Eastern North Pecific
gray whale stock were monitored for incidental take by NMFS observers during 1990-98: Bering Sea (and Aleutian
Islands) groundfishtrawl, longline, and pot fisheries, and Gulf of Alaskagroundfish trawl, longline, and pot fisheries.
No gray whale mortalities were observed for any of these Alaska fisheries.

NMFS observers monitored the northern Washington marine set gillnet fishery, otherwise known as the
Makah tribal fishery for chinook salmon, during 1990-98. Datafrom 1990-98 areincluded in Table 24A, although
the mean estimated annua mortality is cal cul ated using the most recent 5 years of available data. One gray whalewas
observedtaken in 1990 (Gearinet al. 1994) and one observedtakenin 1995 (P. Gearinunpubl. data). 1n July of 1996,
one gray whale was entangled in the same triba set gillnet fishery, but it was released unharmed (P. Gearin, pers.
comm.).

137



NMFS observers also monitored the California/Oregonthresher shark/swordfishdrift gillnet fishery from
1993 to 1998 (Table 24A; Julian 1997, Cameron 1998, Julian and Beeson 1998, Cameron and Forney 1999). One
gray whale mortality was observed in thisfishery in 1998.

The mean annud mortality was0.2 (CV = 1.0) for the northern Washington marine set gillnet fishery and 1.0
(CV=1.0)forthe California/Oregonthresher shark/swordfishdrift gillnet fishery, resultinginamean annua mortality
rate of 1.2 (CV = 0.85) gray whales per year from observed fisheries.

An additional source of informationonthe number of gray whaleskilled or injuredincidental to commercial
fishery operations is the logbook/self-reported fisheries information required of vessel operators by the MMPA.
During the period between 1990 and 1998, logbook/fisher self-reportsindicated 2 gray whaemortalitiesrelatedto
the Bristol Bay gillnet fisheriesin 1990, resultinginanannual mean of 0.5 gray whale mortalities from interactions
with commercia fishing gear. In 1990, logbook records from the Bristol Bay set and drift gillnet fisheries were
combined. Asitisnot possibleto determine which fishery was responsible for the gray whale mortalities reported
in1990, bothfisheries have beenincludedin Table 24A. However, becausel ogbook recordsaremost likely negatively
biased (Credle et al. 1994), these are considered to be minimum estimates. Logbook data are available for part of
1989-1994, after whichincidental mortality reporting requirementswere modified. Under the new system, logbooks
are no longer required; instead, fishers provide self-reports. Datafor the 1994-95 phase-in period is fragmentary.
After 1995, thelevel of reporting droppeddramatically, suchthat the records are consideredincompl ete and estimates
of mortality based on them represent minimums (see Appendix 4 for details).

Table24a. Summary of incidental mortality of gray whal es(Eastern North Pacific stock) dueto commercial andtribal
fisheriesfrom1990 through 1998 and cal cul ation of the meanannua mortalityrate. Meanannua mortality inbrackets
represents a minimum estimate from logbook/self-reports or stranding data. Data from 1994 to 1998 (or the most
recent 5 years of available data) are usedinthe mortality cal culationwhenmore than 5 years of data are provided for
aparticular fishery. n/aindicatesthat dataare not available.

Range of Observed Estimated
Fishery Data | observer mortality mortality Mean
name Years | type | coverage (in given (in given annual
yrs.) yrs.) mortality
Northern Washington 90-98 obs 47-98% 1,0,0,0,0, 1,0,0,0,0, 0.2
marine set gillnet (tribal) data 1,0,0,0 1,0,0,0 (Cv =10
CA/OR thresher 93-98 obs 12-23% | 0,0,0,0,0, | 0,0,0,0,0, 10
shark/swordfish drift data 1 5 (Cv =10
gillnet
Observer program total 12
(CV =0.85)
Reported
mortalities
Bristol Bay salmon drift 90-98 | logbo n‘a 2,0,0,0,n/a n/a [$0.5]
and set gillnet fisheries ok/sel n/a, na, nfa,
f- n/a
report
s
Unknown west coast 93-98 | strand n‘a 0,5,3, 3,6, n/a [$4.2]
fisheries data 4
Minimum total annual $5.9
mortality
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Reports of entangled gray whales found swimming, floating, or stranded with fishing gear attached occurs
along the west coast of the continental U.S. and British Columbia. Details of strandingsthat occurred between 1993
and 1995 inthe U.S. and British Columbiaare describedinHill and DeMaster (inpress), whileTable24bpresentsdata
on strandings that occurred on the west coast of the U.S. from 1996 to 1998. These stranding data are included in
Table21a(listed as unknown west coast fisheries) asthey resulted fromcommercial fishing; however, themortalities
have not been attributed to particular fisheries. An additional 1995 mortality, caused by entanglement in gear from
an unknown west coast fishery, was discoveredinthe Washington stranding database and has been added to Table 243,
resultingina total of 3 mortalitiesfor 1995 (1in Californiaand 2 in Washington state) Therefore, during the 5-year
period from 1994 to 1998, stranding network dataindicate a minimum annual mean of 4.2 gray whale mortalities
resulting from interactions with commercial fishing gear.

Table24b. Human-related gray whal e strandingsand entanglements, 1996-1998. Anasterisk inthe*number” column

indicates cases that were not considered serious injuries.

Year Number Area Condition Description
1996 1 Del Norte County, Dead Floating offshore entangled in crab pot gear.
CA
1996 1* Orange County, CA | Released dlive Released from gillnet trailing from flukes.
1996 2 Santa Barbara Dead Cow/calf pair entangled in gillnets.
County, CA
1996 1* Humboldt County, Released dive Released from crab pot line.
CA
1997 1 55°02'N, Dead Ship strike
131°00'W,
Kah Shakes Cove,
AK
1997 1 60°34'N, Dead Commercial netting from unknown fishery
148°10.3'W, wrapped around tail peduncle (apparently
AK before death).
1997 1 20 mi. north of U.S. | Possibleinjury; | Towing pot gear.
- Mexico border status
unknown
1997 1 Offshore El Capitan | Injury; status Towing 50 ft. of gillnet gear and buoy.
State Park, CA unknown
1997 1 1 mi. offshore Injury; status Gillnet wrapped around flukes.
GoletaPier, CA unknown
1997 1 Offshore Patrick’s | Possibleinjury; | Towing pot gear.
Pt., CA status unknown
1997 1* 3 mi. offshore Non-fatal Released from gillnet wrapped around flukes.
Anacapals., CA injury; released
dive
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1997 1 Vandenberg AFB, Dead Carcass wrapped in gillnet.
CA
1998 1 Yakutat, AK Dead Pot gear/buoy/line embedded in tail stock.
1998 1 Nome, AK Alive, Trailing net + 2 buoys.
entangled
1998 1 Kodiak, AK Dead Entangled in pot/line gear (tentatively
Dungeness pot lines).
1998 1 Offshore Pt. Injury; status Ship strike; six 1-ft. gasheson side.
Fermin, CA unknown
1998 1 Between San Pedro | Injury; status Entangled in gillnet or pot gear.
& Cadlinals, CA unknown
1998 1 Offshore Pt. Loma, | Dead Ship strike (USN-USS Shilloh)
CA
1998 1 Offshore Pt. Loma, | Dead Ship strike (USN-USS Milius)
CA
1998 1* Los Angeles Non-fatal Released from pot gear.
Harbor, CA injury
1998 1* Mission Bay, CA Non-fatal Released from lobster pot gear.
injury

It should be noted that no observers have been assigned to most Alaska gillnet fisheries, including thosein
Bristol Bay whichare known to interact withthisstock, makingthe estimatedmortality from U.S. fisheriesunreliable.
Further, dueto alack of observer programs there are few dataconcerning the mortality of marinemammalsincidental
to Canadian commercial fisheries, which are analogousto U.S. fisheries that are known to interact withgray whales.
Dataregarding the level of gray whale mortality related to commercial fisheries in Canadian waters, though thought
to be small, are not readily availableor reliablewhichresul tsinan underestimate of the annua mortality for this stock.
However, the large stock size and observed rate of increase over the past 20 years makes it unlikely that unreported
mortalities from those fisheries would be a significant source of mortality for the stock. The estimated minimum
annud mortality rateincidental tocommercial fisheries (roundedto 6; based onobserver data(1.2) andlogbook/sel f-
reports (0.5) or stranding reports(4.2) whereobserver datawerenot availabl€) i snot known to exceed 10% of the PBR
(49) and, therefore, can be considered to be insignificant and approaching zero mortality and seriousinjury rate.

Subsistence/Native Har vest I nfor mation

Subsistence hunters in Alaska and Russia have traditionally harvested whales from this stock. The only
reportedtakes by subsistence huntersin Alaskaduring this decade occurredin 1995, withthe take of two gray whales
by Alaskan natives (IWC 19974). Russian subsistence huntersreported taking no whalesfrom this stock during 1993
(IWC 19953a), 44 in 1994 (IWC 1996), 90 in 1995 (Russian Federation 1997, Blokhin in press) [the IWC reportsa
take of 85for 1995 (IWC 1997b)], 43in 1996 (IWC 1998a), 79in 1997 (IWC 1999), and 122 in 1998 (R. Brownell,
pers.comm.). Based onthisinformation, theannual subsistencetakeaveraged 76 whal esduring the 5-year period from
1994 to 1998. Thislevel of takeis well below the 1968-93 average of 159 whales per year (IWC 1995b), during
which time the population size increased.

In 1997, the IWC approved a 5-year quota (1998-2002) of 620 gray whales, with an annual cap of 140, for
Russianand U.S. (Makah Indian Tribe) aboriginals based on the aboriginal needs statementsfrom each country (IWC
1998b). The U.S. and Russia have agreed that the quota will be shared with an average annual harvest of 120 whales
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by the Russian Chukotka people and 4 whales by the Makah Indian Tribe. In 1998, Russian aboriginals harvested 122
gray whales and none were harvested by the Makah Tribe.

Other Mortality

The near shore migrationroute used by gray whal esmakes ship strikes another potential source of mortality.
Between 1993 and 1998, the California stranding network reported 5 gray whale mortalities caused by ship strikes:
1 per year from 1993 to 1995 and 2 in1998 (J. Cordaro, pers. comm.). And 1 ship strike mortality was reported in
Alaskain 1997 (B. Fadely, pers. comm.). Additional mortality from ship strikes probably goes unreported because
the whales either do not strand or do not have obvious signs of trauma. Therefore, it isnot possible to quantify the
actual mortality of gray whalesfromthissource and the annua mortality rate of 1 gray whaeper year duetocollisions
with vessel s represents a minimum estimate from this source of mortality.

STATUSOF STOCK

The eastern North Pacific stock of gray whaeshas beenincreasinginrecent years while being subjected to
known harvests. Based on currently available data, the estimated annua level of human-caused mortality and serious
injury (83), whichincludes mortalitiesfrom commercial fisheries(6), Russian harvest (76), and shipstrikes (1) does
not exceedthe PBR (575). Therefore, the Eastern North Pacific stock of gray whalesis not classified asastrategic
stock. 1n 1994 this stock was removed fromthe List of Endangered and Threatened Wildlife (the List), asit wasno
longer considered endangered or threatenedunder the Endangered SpeciesAct (ESA). Asrequired by theESA, NMFS
monitored the status of this stock for 5 years following delisting. A workshop convened by NMFS on 16-17 March
1999 a the AFSC's National Marine Mammal Laboratory in Seattle, WA, followed areviewof the status of the stock,
based on research conducted during the 5-year periodfollowing delisting. Invited workshop participants determined
that the stock was neither in danger of extinction, nor likely to become endangered within the foreseeable future,
therefore there was no apparent reason to reverse the previous decision to remove thisstock fromthe List (Rugh et
al. 1999b). Thisrecommendation was subsequently adopted by NMFS,
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HUMPBACK WHALE (Megaptera novaeangliae):
Western North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The humpback whaleis distributed
worldwide in al ocean basins, though it is
less common in Arctic waters. In winter,
most humpback whales occur in the
temperate and tropical waters of the North
and South Hemispheres (from 10/-23/
latitude). Humpback whales in the North
Pacific are seasona migrants that feed on
zoopl ankton and small schooling fishesin
the cool, coastal waters of the western
United States, western Canada, and the
Russan Far East (NMFS 1991). The
historic feeding range of humpback whales
in the North Pacific encompassed coastal
and inland waters around the Pacific Rim
from Point Conception, California, northto
the Gulf of Alaska and the Bering Sea, and
west adong the Aleutian Idands to the
Kamchatka Peninsula and into the Sea of
Okhotsk (Nemoto 1957, Tomlin 1967,

Johnson and Wolman 1984). A recent
vessel survey in the central Bering Seain  Figure 31. Approximate distribution of humpback whales in the

July of 1999 documented 17 humpback Western North Pacific (shaded area). Feeding andwintering areas are
whale sightings, most of which were presented above (see text). See Figure 32 for humpback whale
distributeda ong theeasternAleutian Idand distribution in the eastern North Pacific.

chainand aong the U.S.-RussiaConvention

Line southof St. Lawrenceldand (Mooreet al.inreview). Theserecent sightingsclearly demonstrate that the Bering
Searemains an important feeding area. Humpback whales have been known to enter the Chukchi Sea (Johnson and
Wolman 1984). Thehumpbackwhal e popul ati oni nmuchof thisrangewasconsiderably reduced as aresult of intensive
commercial exploitation during the 20" century.

Aerial, vessel, and photo-identification surveys and genetic analysesindicate that within the U. S. Exclusive
Economic Zone (EEZ) there are at | east three relatively separate populations that migrate between their respective
summer/fall feeding areasto winter/spring calving and mating areas (Calambokidiset al. 1997, Baker etal.1998, Figs.
32 and 33): 1) winter/spring populations in coastal Central America and Mexico which migrate to the coast of
Californiato southern British Columbiain summer/fall (Calambokidiset al. 1989, Steiger et al. 1991, Calambokidis
etal.1993) - referred to asthe California/Oregon/Washingtonand M exi co stock; 2) winter/spring popul ations of the
Hawaiian Idands which migrate to northern British Columbia/Southeast Alaska and Prince William Sound west to
Kodiak (Baker et al. 1990, Perryetal.1990, Calambokidiset al.1997) - referred to asthe Central North Pacific stock;
and 3) winter/spring populations of Japanwhich, based on Discovery Taginformation, probably migrateto waterswest
of the Kodiak Archipelago (the Bering Seaand Aleutian Islands) insummer/fall (Berzinand Rovnin 1966, Nishiwaki
1966, Darling 1991) - referredto asthe WesternNorthPacific stock. Winter/spring populations of humpback whales
alsooccur near Mexico' s offshoreislands. Themigratory destination of thesewhal esisnot well known (Calambokidis
et a. 1993, Calambokidis et al. 1997). Some recent exchange between winter/spring areas has been documented
(Darling and McSweeney 1985, Baker et al. 1986, Darling and Cerchio 1993), as well asmovement betweenJapanand
British Columbia, and Japan and the Kodiak Archipelago (Darling et al. 1996, Calambokidis et al. 1997).
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Currently, there are insufficient datato apply the Dizon et al.(1992) phylogeographic approach to classify
population structure in humpback whales. Until further information becomes available, three management units of
humpback whales (as described above) are recognized within the U.S. EEZ of the North Pacific: one in the Eastern
North Pacific (the California/Oregon/Washington - Mexico stock), one in the Central North Pacific, and onein the
Western North Pacific. The California/Oregon/Washington - Mexico humpback whale stock isreported separately
in the Stock Assessment Reports for the Pacific Region.

Little is known about the feeding areas|ocatedin U.S. watersfor the western North Pacific humpback whale
stock. There has only been one study designed to photo-identify individual animalsin the North Pacific waters west
of the Kodiak Archipelago (Waite et al. 1999). Over 3 years, this study collected photographs of 127 individuas
located near Kodiak Idand, 22 individuas located near the Shumagin Idand, 8 individuas located offshore to the
southeast of the Shumagin Islands, and 7 individualslocated near Akutan Island in the eastern Aleutian ISlands. Only
7 of theseindividual shave beendocumentedinPrince William Sound or Southeast Alaska. Waiteet al. (1999) provide
strong evidence that the waters around K odiak support a discrete feeding aggregation, and it is unknown where these
whalesspend thewinters. Thelack of effort inthewaterswest of the Kodiak Archipelagoislikely responsiblefor the
factthat none of the whalesidentified off Japan have beenresightedinthe historical feeding areasof thestock (Bering
Seaand Aleutian|slands). Individuasidentified off Japan, however, have been resightedinthe eastern North Pacific
(Darling et al. 1996, Caambokidis et al. 1997). This may indicate that the Western North Pacific humpback whale
stock did not exclusively use the feeding areas inthe western Pacific, or, perhaps, ashift inthe migratory destination
of this stock has occurred. Thus, some unknown fraction of whalesfrom the wintering grounds of f Japan spend their
summers feeding in areas typically utilized by whales from the Central North Pacific stock.

POPULATION SIZE

The abundance estimate of humpback whales in the North Pacific is based on data collected by nine
independent research groups that conducted photo-identification studies of humpback whalesin the three wintering
areas (Mexico, Hawaii, and Japan). Photographs taken between 1991 and 1993 were used to estimate abundance
because samples throughout the entire North Pacific were the largest and most complete during this period. Using
Darroch’s (1961) method, which utilizes only data from wintering areas (in this case data provided by two Japanese
research groups), and averaging the 1991-92, 1992-93, and 1991-93 winter release-recovery information resultsin
an abundance estimate of 394 (CV = 0.084) for the Western North Pacific humpback whale stock (Calambokidis et
al. 1997).

Avessel survey conductedin August of 1994 covered 2,050 nautical milesof trackline south of the Aleutian
Idands encountered humpback whalesin scattered aggregations (57 sightings) throughout the study area(Forney and
Brownell 1996). Itisunknownwhether the humpback whalesencountered during thissurvey belonged to the Western
or Central North Pacific stock.

Avisua surveyfor cetaceanswasconductedinthe central Bering SeainJuly-August 1999 in cooperationwith
research on commercial fisheries (Mooreet al. in review). The survey included 6,043 miles of tracklines, most of
which were West of St. Matthew Island, north of the 200m bathymetric contour, and south of the U.S./Russia
ConventionLine. Ten on-effort sightings of humpback whalesoccurred during thissurvey, the majority of whichtook
place along the eastern Aleutian chain and near the U.S./Russian Convention Line just south of St. Lawrence Island.
Results of this survey provide an estimated abundance of 1,175 humpback whales (95% CI 197-7,009) in the central
Bering Sea during the summer. It is unknown whether these animal sbelong to the Central or Western North Pacific
stock of humpback whales.

Thereareno reliable estimatesfor the abundance of humpback whales et feeding areas for thisstock because
the specific feeding areas are largely unknown.

Minimum Population Estimate

The minimum population estimate (Ny,,) for this stock iscal culatedaccording to Equation 1 fromthe PBR
Guidelines (Wade and Angliss 1997): Ny, = N/exp(0.842x[In(1+[CV (N)]A)]*). Using the population estimate (N)
of 394 and its associated CV(N) of 0.084, N, for this humpback whale stock is 367.
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Current Population Trend
Reliable information on trends in abundance for the Western North Pacific humpback whale stock are
currently not available.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Utilizingabirth-interval model, Barlowand Clapham (1997) have estimated apopul ationgrowthrateof 6.5%
(SE=1.2%) for the well-studied humpback whale population in the Gulf of Maine. However, there are no estimates
of the growth rate of humpback whae populations in the North Pacific (Best 1993). Hence, until additional data
become available from this or other North Pacific humpback whale stocks, it is recommended that the cetacean
maximum net productivity rate (Ryax) of 4% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized Marine Mamma 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 = Ny % 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.1,
the vaue for cetacean stocks listed as endangered under the Endangered Species Act (Wade and Angliss 1997). Thus,
for the Western North Pacific stock of humpback whale, PBR = 0.7 animals (367 x 0.02 x 0.1).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

Six different commercial fisheriesoperating in Alaskawaterswithinthe range of this stock were monitored
for incidental take by fishery observers during 1990-99: Bering Sea/Aleutian Islands groundfishtrawl,longline, and
pot fisheries, and Gulf of Alaska groundfish trawl, longline, and pot fisheries. One humpback whale mortality was
observedinthe Bering Sea/Aleutian | ands groundfishtrawl fishery during 1998 and 1999. Averageannua mortality
from observed fisheries was 0.4 humpbacks from this stock (Table25). Note, however, that the stock identification
isuncertainand the mortality may have been attributableto the central stock of humpback whales. Thus, thismortality
is assigned to both the central and western stocks.

An additional source of information on the number of humpback whales killed or injured incidental to
commercial fishery operationsisthe self-reportedfisheriesinformationrequiredof vessel operatorsby the MMPA.
During the period between 1990 and 1998, therewerenofisher self-reportsof humpbackwhaeinjuries or mortalities
frominteractions withcommercial fishing gear inany Alaskafisherywithinthe presumedrange of the WesternNorth
Pacific humpback whale stock. Logbook data are available for part of 1989-94, after which incidental mortality
reporting requirements were modified. Under the new system, logbooks are no longer required; instead, fishers
provideself-reports. Datafor the 1994-95 phase-in periodisfragmentary. After 1995, thelevel of reporting dropped
dramatically, such that the records are considered incomplete and estimates of mortality based on them represent
minimums (see Appendix 7 for details).

Strandings of humpback whalesentangledinfishing gear or withinjuries caused by interactions withgear are
another source of mortality data. The only fishery-related humpback stranding in an area thought to be occupied by
animalsfrom this stock was reported by aU. S. Coast Guardvessel inlate June 1997 operating near the Bering Strait.
The whale was found floating dead entangled in netting and trailing orange buoys (National Marine Mammal
Laboratory, Platforms of Opportunity Program, unpubl. data, 7600 Sand Point Way NE, Seattle, WA 98115). With
the given dataiit is not possible to determine which fishery (or even which country) caused the mortality. Note, that
thismortality has been attributed the Western North Pacific stock, but without atissue sample (for genetic analysis)
or aphotograph (for matching to known Japanese animals) it is not possible to for certain (i.e., it may have belonged
to the Central North Pacific stock). Averaging thismortality over the 5-year period 1994-99 resultsin an estimated
annual mortality of 0.2 humpback whales from this stock. This estimate is considered a minimum because not all
entangled animals strand and not all stranded animals are found, or reported.
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Table25. Summary of incidental mortality of humpback whales (Western North Pacific stock) due to commercial
fisheriesfrom 1990 through 1999 and cal cul ationof the meanannua mortalityrate. Meanannua mortality inbrackets
represents aminimum estimate. For a particular fishery, the most recent 5 years of available data are used in the

mortality calculation when more than 5 years of dataare provided. n/aindicatesthat data are not available.

Range of Observed Estimated
Fishery Data | observer mortality mortality Mean
name Years | type | coverage (in given (in given annual
yrs.) yrs.) mortality
Bering Sea/Aleutian Is. 90-99 obs 53-74% 0,0,0,0, 0,0,0,0, 04
(BSA) groundfish trawl data 0,0,0,0,0, | 0,0,0,01,1 (CVv =0.61)
1
Observer program total 0
Reported
mortalities
unknown fishery (Bering | 94-99 | strand n/a 0,0,0,1, $0.2 [$0.2]
Seq) data 0,0
Minimum total annual [$0.6]
mortality

The estimated annual mortality rate incidental to commercial fisheriesis 0.6 (0.4 from observed fisheries
plus 0.2 from the stranding data) whales per year from this stock. However, this estimate is considered aminimum
because there are no data concerning fishery-related mortalities in Japanese, Russian, or international waters. In
addition, thereisasmall probabilitythat fisheryinteractions discussedin the assessment for the Central North Pacific
stock may have involved animals from this stock because the only known matchesto feeding areas come from areas
typically used by the Central North Pacific stock.

Brownell et al. (2000) compiledrecords of bycatch in Japanese and K orean commercial fisheries between
1993 and 2000. During the period 1995-99, there were six humpback whalesindicated as*“bycatch”. Inaddition, two
strandings were reported during this period. Futhermore, analysis of four samples from meat found in markets
indicated that humpback whalesare being sold. At thistime, itisnot known whether any or al strandingswere caused
byincidental interactionswithcommercial fisheries; similarly, it is not known whether the humpbackwhal esidentified
in market samples were killed as aresult of incidental interactions with commercial fisheries. It isaso not known
which fishery may be responsible for the bycatch. Regardless, these data indicate a minimum mortality level of
1.1/year (using bycatch data only) to 2.4/year (using bycatch, stranding, and market data) in the waters of Jgpan and
Korea

Subsistence/Native Har vest I nfor mation
Subsistence huntersin Alaska and Russia have not been reported to take humpback whales from this stock.

HISTORIC WHALING

The number of humpback whalesin the North Pacific may have numbered approximately 15,000 individuas
prior to exploitation(Rice 1978). Intensive commercial whaling removed more than 28,000 animalsfrom the North
Pacific during the 20th century (Rice 1978). This mortality estimate likely underestimates the actual kill asaresult
of under-reporting of the Soviet catches (Y ablokov 1994).

STATUSOF STOCK

As the estimated annual mortality rate (0.6) is considered a minimum, it is unclear whether the level of
human-caused mortality and serious injury exceeds the PBR (0.7). At least one of the mortalitiesoccurredinaU. S.

147



fishery; therefore, the estimated fishery mortality and serious injury rate exceeds 10% of the PBR (0.07). Therate
cannot be considered insignificant and approaching zero. The humpback whale is listed as “ endangered” under the
Endangered Species Act, and therefore designated as“ depleted” under the MMPA.  Asaresult, the Western North
Pacific humpback whale stock is classified as a strategic stock. Reliable populationtrend data and the status of this
stock relative to its Optimum Sustainable Population size are currently unknown. Noise pollution from the U. S.
Navy’s Low Frequency Active sonar program and other anthropogenic sources (i.e., shipping) isa potential concern
asto the health of this stock.
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HUMPBACK WHALE (Megaptera novaeangliae):
Central North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Thehumpbackwhaleis distributedworldwidein
al ocean basins, though it is less common in Arctic
waters. In winter, most humpback whales occur in the
temperate and tropicd waters of the North and South
Hemispheres(from10/-23/latitude). Humpback whales
in the North Pacific are seasonal migrantsthat feed on
zooplankton and small schooling fishes in the cool,
coastal waters of the western United States, western
Canada, and the Russian Far East (NMFS 1991). The
historic feeding range of humpback whalesin the North
Pacific encompassed coastal and inland waters around
the Pacific rimfromPoint Conception, California, north
to the Gulf of Alaskaand the Bering Sea, and west along
the Aleutian Idands to the Kamchatka Peninsulaand into
the Sea of Okhotsk (Nemoto 1957, Tomlin 1967,
Johnson and Wolman 1984). A recent vessel survey in
the central Bering Seain July of 1999 documented 17
humpback whde sightings, most of which were
distributed aong the eastern Aleutian Island chain and
aong the U.S.-Russia Convention Line south of St.
Lawrence Island (Mooreet d. in review). These recent
sightings clearly demonstrate that the Bering Sea
remains an important feeding area. Humpback whales
have beenknown to enter the Chukchi Sea (Johnson and
Wolman 1984). The humpbackwha epopul ationinmuch
of this range was considerably reduced as a result of
intensive commercial exploitation during the 20th
century.

Aerial, vessel, and photo-identification surveys
and genetic analyses indicate that within the U. S.
Exclusive Economic Zone (EEZ) there areat least three
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Figure32. Approximatedistributionof humpbackwhal es
in the eastern North Pacific (shaded area). Feeding and
wintering areas arepresentedabove (seetext). SeeFigure
31 for distribution of humpback whales in the western
North Pacific.

relatively separate popul ationsthat migrate betweentheir respectivesummer/fall feeding areastowinter/spring calving
and mating areas (Calambokidis et al. 1997, Baker et al. 1998, Figs. 31 and 32): 1) winter/spring populations in
coastal Central America and Mexico which migrate to the coast of Caifornia to southern British Columbia in
summer/fall (Caambokidis et al. 1989, Steiger et al. 1991, Calambokidis et al. 1993) - referred to as the
California/Oregon/Washingtonand M exi co stock; 2) winter/spring popul ations of the Hawaiianldandswhichmigrate
to northern British Columbia/Southeast Alaska and Prince William Sound west to Kodiak (Baker et a. 1990, Perry
etal.1990, Calambokidiset al. 1997) - referredto asthe Central North Pacific stock; and 3) winter/spring popul ations
of Japan which, based on Discovery Taginformation, probably migrateto waters west of the Kodiak Archipelago (the
Bering Seaand Aleutian Idands) insummer/fall (Berzinand Rovnin 1966, Nishiwaki 1966, Darling 1991) - referred
to as the Western North Pacific stock. Winter/spring populations of humpback whales also occur in Mexico’s
offshoreislands. Themigratory destinati on of thesewhal esisnot well known (Calambokidiset al. 1993, Calambokidis
et al.1997). Somerecent exchange between winter/spring areashasbeen documented (Darling and M cSweeney 1985,
Baker et a. 1986, Darling and Cerchio 1993), as well as movement between Japan and British Columbia, and Japan
and the Kodiak Archipelago (Darling et a. 1996, Calambokidis et al. 1997).
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Currently, thereare insufficient datato apply the Dizon et a. (1992) phylogeographic approach to classify
population structure in humpback whales. Until further information becomes available, 3 management units of
humpback whales (as described above) are recognized within the U. S. EEZ of the North Pacific: onein the Eastern
North Pacific (the California/Oregon/Washington - Mexico stock), one in the Central North Pacific, and onein the
Western North Pacific. The California/Oregon/Washington - Mexico humpback whale stock is reported separately
in the Stock Assessment Reports for the Pacific Region.

POPULATION SIZE

This stock of humpback whaleswintersin Hawaiian waters (Baker et al. 1986). Baker and Herman (1987)
used capture-recapturemethodol ogy to estimatethe populationat 1,407 (95%Cl 1,113-1,701),whichthey considered
an estimate for the entire stock (NMFS 1991). However, the robustness of this estimate is questionable due to the
opportunistic nature of the survey methodology in conjunction with a small sample size. Further, the data used to
produce this estimate were collected between 1980 and 1983.

The current abundance estimate of humpback whalesinthe North Pacificis based on data collected by nine
independent research groups that conducted photo-identification studies of humpback whalesin the three wintering
areas (Mexico, Hawaii, and Japan). Photographs taken between 1991 and 1993 were used to estimate abundance
because samples throughout the entire North Pacific were the largest and most complete during this period. Using
Darroch’s (1961) method, which utilizes only data from wintering areas, and averaging the 1991-92, 1992-93, and
1991-93 winter rel ease-recovery information resultsin an abundance estimate of 4,005 (CV = 0.095) for the Central
North Pacific humpback whale stock (Calambokidis et a. 1997).

The Central North Pacific stock of humpback whales consists of feeding aggregations along the northern
Pacific rim. Humpback whale distribution in summer is continuous from British Columbiato the Russian Far East,
and humpbacks are present offshore in the Gulf of Alaska (Brueggeman et al. 1989, Forney and Brownell 1996). The
three feeding areas for the Central North Pacific stock that have been studied using photographs to identify individual
whalesare southeastern Alaska, Prince William Sound, and Kodiak Island (although further study will be required to
determine conclusivelywhether the K odiak Idand animalsbel ong tothe Central stock). Therehasbeen someexchange
of individua whalesbetweentheselocations. For example, six whal eshave been sighted in Prince William Sound and
southeastern Alaskasince studiesbeganin 1977 (Perry et al. 1990, vonZiegesar et al. 1994; S. Baker, D. McSweeny,
J. Straley, and O. von Ziegesar, unpubl. data); nine whal es have been sighted between K odiak Idland, including the area
adjacent to Kodiak along the Kenai Peninsula, and Prince William Sound; and two whal es have been sighted between
Kodiak and southeastern Alaska (Waite et al. 1999). The humpback whalesof the Central North Pacific stock show
some degree of fidelity to feeding areas, with this fidelity maternally directed; that is, whales return to the feeding
areas where their mothersfirst brought them as calves (Martin et al. 1984, Baker et al. 1987). However, the degree
of thisfidelitytoaspecificareais unknown for many whales and giventhe continuous distributioninthe NorthPacific,
and the known interchange among areas, setting distinct boundaries between feeding areas may not be possible.

Using photographs of the unique markings onthe underside of eachwhales’ flukes,therewere 149 individual
humpback whalesidentifiedin Prince William Sound from1977t01993 (vonZiegesar 1992, Waiteet al. 1999). The
abundance of the Prince William Sound feeding aggregation isthought to be lessthan 200 whales(Waiteet al. 1999).
Straley et al. (1995) indicated that the annual abundance of humpback whalesin southeastern Alaska is 404 animals
(95% CI:350-458). Waite et al. (1999) identified 127 individuals in the Kodiak area between 1991 and 1994, and
calculated atotal annuad abundance estimate of 651 (95% Cl: 356-1,523) for the Kodiak region. In the Northern
British Columbiaregion (primarily near Langara |sland), 275 humpback whales were identified from 1992 to 1998
(G. Ellis, pers. comm., Pacific Biological Station, Nanaimo, BC, VIR 5K 6). These estimates represent minimum
estimates for these feeding areas because the study areas did not include the entire geographic region (i.e., the
southeast Alaskastudy areadid not include watersto the south of Chatham Strait). Inaddition, littleisknownregarding
humpback whale abundance between feeding areas, south of Chatham Strait, and west of Kodiak Island. Asaresuilt,
the sum of the estimates from these feeding aggregations (approximately 1,530) is considerably less than 4,005
animals.
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Minimum Population Estimate

The minimum population estimate (Ny,) for thisstock is cal culated according to Equation 1 from the PBR
Guidelines (Wade and Angliss1997): Ny, = N/exp(0.842x[In(1+[CV(N)]A]*). Using the population estimate (N)
of 4,005 and its associated CV(N) of 0.095, N, for this humpback whale stock is 3,698.

Current Population Trend

Comparison of the estimate provided by Calambokidis et al. (1997) withthe 1981 estimate of 1,407 (95%
Cl1,113-1,701) fromBaker and Herman (1987) suggeststhat the stock hasincreasedin abundance betweenthe early
1980sand early 1990s. However, the robustness of the Baker and Herman (1987) estimateis questionabledueto the
small sample size and opportunistic nature of the survey. Asaresult, although data support an increasing population
sizefor this stock, it is not possible to assess the rate of increase.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Utilizing abirth-interval model, Barlowand Clapham (1997) have estimatedapopul ationgrowthrate of 6.5%
(SE = 1.2%) for the well-studied humpback wha e popul ationinthe Gulf of Maine. However, there are no estimates
of the growth rate of humpback whale populations in the North Pacific (Best 1993). Hence, until additional data
become available from this or other North Pacific humpback whale stocks, it is recommended that the cetacean
maximum net productivity rate (Ryax) of 4% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized 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,\ % 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.1,
therecommendedvduefor cetacean stocks listed as endangered under the Endangered SpeciesAct (Wadeand Angliss
1997). Thus, for the Central North Pacific stock of humpback whale, PBR = 7.4 animals (3,698 x 0.02 x 0.1).

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|nformation

Four different commercial fisheriesoperatinginAlaskawaterswithinthe range of the Central North Pacific
humpback whale stock weremonitoredfor incidental take by fishery observersduring 1990-99: Bering Sea/Aleutian
Island groundfish trawl, Gulf of Alaska groundfish trawl, longline, and pot fisheries. One humpback whalemortality
was observed in the Bering Sea/Aleutian |lands groundfish trawl fishery in 1998 and onein 1999. Average annud
mortality fromthe observedfisheriesin Alaskawas 0.4 humpbacks from this stock (Table 26a). Note, however, that
the stock identification is uncertain and the mortality may have been attributable to the western stock of humpback
whales. Thus, thismortality is assignedto boththe central and westernstocks. Fishery observersalso monitored the
Hawaii swordfish, tuna, billfish, mahi mahi, wahoo, oceanic shark longline/setline fishery during the same period. The
range of observer coverage for thisfishery, aswell asthe annua observed and estimated mortalities, are presentedin
Table 26a. The observer program in the Hawaii fishery was voluntary from 1990 through 1993, leading to very low
level sof observer coverage duringthose years (<1%). 1n 1994, the observer program became mandatory and observer
coverage has been approximately 4-5% since that time. Fishery observers recorded one humpback whale entangled
inlongline gear in 1991. The fate of thisanimal is unknown, though it is presumed to have died. The mortality rate
was not estimated from the 1991 mortality due to the low level of observer coveragein that year (<1%). Therefore,
that single mortality al so appears as the estimated mortality for 1991 and should be considered aminimum estimate.
Note that another humpback whale was reported by fishers and whal ewatch operators entangled in longline gear off
Maui during 1993 (E. Nitta, pers. comm., Southwest Fisheries Science Center, Honolulu Laboratory, 2570 Dole St.,
Honolulu, HI, 96822). Thisreport was never confirmed and the fate of thisanimal is also unknown. The estimated
mean annual mortality ratein all observedfisheries during the 5-year period from 1994-98 is 0.2 humpback whales
per year from this stock.

An additional source of information on the number of humpback whales killed or injured incidental to
commercial fishery operationsisthe self-reportedfisheriesinformationrequired of vessel operatorsby the MMPA.
During the 4-year period between 1990 and 1993, there were no fisher self-reports of humpback whaleinjuries or
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mortalitiesfrominteractionswithcommercial fishing gear inany Alaskafishery withinthe range of the Central North
Pacific humpback whale stock. Logbook data are available for part of 1989-1994, after which incidental mortality
reporting requirements were modified. Under the new system, logbooks are no longer required; instead, fishers
provide self-reports. Datafor the 1994-95 phase-in periodisfragmentary. After 1995, thelevel of reporting dropped
dramatically, such that the records are considered incomplete and estimates of mortality based on them represent
minimums (see Appendix7 for details). In 1994, the incidental take of ahumpback whal ewasreportedinthe Southeast
Alaskasalmon purse seine fishery. Another humpback whale is known to have been taken incidentally inthisfishery
in 1989, but due to its historic nature has not been included in Table 26a. 1n 1996, a humpback whale was reported
entangled and trailing gear as aresult of interacting with the Southeast Alaska drift gillnet fishery. Thiswhaeis
presumed to have died. Together, these two mortalities result in an annual mortality of 0.4 (0.2 + 0.2) humpback
whalesbasedonsel f-reportedfisheriesinformation(Table23a). Thisisconsidered to beaminimum estimate because
logbook records (fisher self-reportsrequired during 1990-94) are most likely negatively biased (Credleet a. 1994).

Table26a. Summary of incidental mortality of humpback whales (Central North Pacific stock) due to commercial
fisheriesfrom1990through 1998 and cal cul ationof the mean annua mortality rate. Meanannual mortality inbrackets
represents aminimum estimate. For a particular fishery, the most recent 5 years of available data are used in the
mortality calculation when more than 5 years of dataare provided. n/aindicatesthat data are not available.

Range of Observed Estimated Mean
Fishery Datatype | observer mortality mortality (in annual
name Years coverage (in given givenyrs.) mortality
yrs)
Hawaii swordfish, tuna, | 90-99 obsdata <1-5% 0,1,0,0, 0,1,0,0, 0
billfish, mahi mahi, 0,0,0,0,0, | 0,0,0,0,0,0
oceanic shark 0
longline/setline
Bering Sea/AleutianIs. | 90-99 obsdata 53-74% 0,0,0,0, 0,0,0,0, 0.4
(BSA) groundfish trawl 0,0,0,0,0, | 0,0,0,0,1,1 (CVv =0.61)
1
Observer program total 0.4
Reported
mortalities
Southeast Alaska 90-99 self n/a 0,0,0,0,n/a, n/a [$0.2]
salmon drift gillnet reports n/a, 1, n/a,
n/a, n/a
Southeast Alaska 90-99 self n/a 0,0,0,0,1, n/a [$0.2]
salmon purse seine reports n/a, n/a, n/a,
n/a, n/a
Southeast Alaska 90-99 | stranding n/a 0,0,1,0,1, n/a [$0.2]
salmon drift gillnet records 0,0,0,0,0
Minimum total annual [$0.9]
mortality

Reportsof entangledhumpbackwhal esfound swimming, floating, or strandedwithfishing gear attached occur
in both Alaskan and Hawaiian waters. Two such reportsfrom Alaskaareincludedin Table26abecause they could be
attributed to a particular fishery, namely the Southeast Alaska salmon drift gillnet fishery. An entanglement of a
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humpback whale occurred in this fishery in 1992 but was reported as astranding. In 1994, a humpback whale was
reported in aweakened condition entangled in afishing net with floats attached and is presumed to have died. Given
the location of thisanimal (Chatham Strait), the mortality was attributedto the Southeast Alaska salmon drift gillnet
fishery. Details of other strandings that occurred between 1992 and 1999 inthese areas are presentedin Table 26b.
Fishery-related strandings from Hawaii and Alaskaduring 1994-99 aslistedin Table 26b result in an estimated annua
mortality of 2.2 humpback whalesfromthis stock. This estimate is considered a minimum because not al entangled
animals strand and not al stranded animals are found, reported, or cause of death determined.

Table 26b. Human-related strandings and entanglements of humpback whales (central North Pacific stock), 1992-
1999. An asterisk inthe “number” column indicates cases that were not considered seriousinjuries.

Year Number Area Condition Description
1992 1* Idland of Hawaii Released dive | Disentangled from commercial longline set
gear
1995 1* “Hawaiian waters’ Released dive Disentangled from non-fishing lines;
subsequently killed by sharks
1996 1* “Hawaiian waters’ Released dlive | Disentangled from non-fishing gear
1996 1 Oahu, HI Injured; status Ship strike
unknown
1996 1 Oahu, HI Injured; status Partial disentanglement from Hawaiian crab
unknown fishery gear; some gear around pectora fin
and mouth still attached
1996 1 Sand Point, AK Injured; status Released from fishing gear, but appeared
unknown injured; thought to have died
1996 1* Alitak Beach, Released dive Released from commercial purse seine net
Kodiak Idand, AK
1997 1* Idand of Hawaii Released dlive | Alaskacrab pot floats removed by U.S. Coast
Guard
1997 1* 5730N 13513W | Alive Collision with skiff
NW Shelter Island
1997 1 Peril Straits, AK Injured Entangled in line; attempt to disentangle
failed
1997 1 58 18 N 13424 W | Injured Tail wrapped in crab pot line
NW Shelter Island
1997 1 58 21N 13457 W Alive, Line and 2' diameter buoy attached
NW Admiralty entangled
Idand
1998 1 MadaeaBay, Lana | Alive Disentangled from gear, but some line still
entangled attached




1998 1 Sitka, AK Alive; Commercial gillnet around flippers
entangled
1998 1* Jakolof Bay Alive Disentangled from personal use pot gear
1998 1 Ketchikan, AK Injury; status Salmon purse seiner net (commercial) torn
unknown through, thought to have died
1998 1 Juneau, AK Injured Ship strike (8/11)
1998 1 Juneau, AK Entangled No details available
1998 1* Wrangell, AK Alive Commercial crab pot buoy removed
1998 1* Homer, AK Alive Tanner crab pot cut loose
1998 1 Juneau, AK Injured Ship strike (9/24)
1998 1* Sitka, AK Alive Commercial crab pot line cut free
1998 1 Ketchikan Entangled Swimming freely with pot gear attached
1999 1 Homer Entangled In crab pot gear; released
1999 1 Prince of Wales Entangled In unknown pot gear, released
Idand
1999 1 Metlakatla Injury; status Ship strike
unknown

The estimated minimum mortality rate incidental to commercial fisheriesis 3.5 humpback whalesper year,
based on observer data (0.4), and self-reported fisheries information (0.4) , stranding records traceableto aspecific
fishery (0.2) and other stranding records indicating mortality or serious injury (Table 26b) (2.5). As mentioned
previously, thisestimate shouldbe consideredaminimum. No observers have been assigned to several fisheriesthat
are known to interact with this stock, making the estimated mortality unreliable. Further, due to limited Canadian
observer program data, mortality incidental to Canadian commercial fisheries (i.e., those similar to U.S. fisheries
known to interact with humpback whales) is uncertain. Though interactions are thought to be minimal, thelack of data
regarding the level of humpback whae mortality related to commercial fisheriesin northern British Columbiaare not
available, againreinforcingthe point that the estimatedmortalityincidental to commercial fisheriesisunderestimated
for this stock.

Subsistence/Native Har vest I nfor mation
Subsistence huntersin Alaska have not been reported to take from this stock of humpback whales.

Other Mortality

Shipstrikesandinteractions withvessel sunrel atedto fisherieshave al so occurredto humpbackwhal es. These
cases areincludedin Table26b. Of those, four ship strikes (onein 1996, 2in 1998, and 1 in 1999) constitute “ other
sources’ of mortality. Averaged over the5 year period from 1995-1999, these account for an additional 0.8 humpback
mortalities per year.

HISTORIC WHALING

The number of humpback whalesin the North Pacific may have numbered approximately 15,000 individuas
prior to exploitation(Rice 1978). Intensive commercial whaling removed more than 28,000 animalsfrom the North
Pacific during the 20th century and may have reduced this population to asfew as 1,000 before it was placed under
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international protectionafter the 1965 hunting season (Rice 1978). Thismortality estimatelikely underestimatesthe
actual kill asaresult of under-reporting of the Soviet catches (Y ablokov 1994).

STATUSOF STOCK

Asthe estimated annua mortality rate (4.3; 3.5 of which was fishery-related) is consideredaminimum, itis
unclear whether the level of human-caused mortality and serious injury exceeds the PBR (7.4). The minimum
estimated fishery mortality and serious injury for this stock is not lessthat 10% of the calculated PBR (0.7) and,
therefore, can not be considered to be insignificant and approaching a zero mortality and serious injury rate. The
humpback whaleislisted as* endangered” under the Endangered Species Act, and therefore designated as“ depl eted”
under the MMPA. Asaresult, the Central North Pecific stock of humpback whaleis classified as a strategic stock.
Thestock appearsto have increasedin abundance betweenthe early 1980s and early 1990s; however, the status of this
stock relative to its Optimum Sustainable Population size is unknown.

Habitat Concerns

This stock is the focus of alarge whalewatching industry in its wintering grounds (Hawaii) and a growing
whalewatching industry inits summering grounds (Alaska). Regulations concerning minimum distanceto keepfrom
whalesand howto operate vessel swheninthe vicinity of whales have been developed for Hawaii watersinan attempt
to minimize theimpact of whalewatching. Similar, although more general, marine mammal viewing guidelines have
also been developed for Alaskawaters. The growth of the industry, however, is a concern as preferred habitats may
be abandoned if disturbance levels are too high.

Noise pollution from the Acoustic Thermometry of Ocean Climate (ATOC) program, the U.S. Navy'sL ow
Frequency Active (LFA) sonar program, andother anthropogenic sources (i.e., shipping and whal ewatching) in Hawaii
watersisanother concernfor thisstock. Resultsfrom experimentsin 1996 off Hawaii indicated only subtleresponses
of humpback whales to ATOC-like transmissions (Frankel and Clark 1998). Efforts are underway to evaluate the
relative contribution of noise (e.g., experiments with LFA sound sources) to Hawaii’ s marine environment, although
reports summarizing the results of recent research are not available.
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Revised 4/21/01
FIN WHALE (Balaenoptera physalis): Northeast Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Inthe North Pacific Ocean, finwhales
can be found from above the Arctic Circle to
lower latitudes of approximately 20°N
(Leatherwood et al. 1982). Within the U.S.
waters in the Pacific, fin whales are found
seasonally off the coast of North Americaand
Hawaii, and in the Bering Sea during the
summer (Fig 34). Recent information on
seasonal finwhaledistributionhasbeengleaned
from the reception of fin whale calls by
bottom-mounted, offshore hydrophone arrays
aong the U.S. Pacific coast, in the central
North Pacific, and in the western Aleutian
Idands (Moore et. a. 1998; Watkins et al.
2000). Mooreet al. (1998) and Watkinset al.
(2000) both documented high levels of fin
whale call rates along the U.S. Pacific coast
beginning in Aug/Sept and lasting through
February, suggesting that this may be an
important feeding areaduring the winter.While
peaks in call rates occurred during fall and
winter in the central North Pacific and the
Aleutian Idands, there were also a few calls recorded during the summer months. While seasonal differencesin
recorded call ratesare generally consistent withthe results of aerial surveys which have documented seasonal whale
distribution, it is not known whether these differences in call rates reflect true seasonal differences in whale
distribution, differencesin calling rates, or differencesin oceanographic properties(Mooreet al.1998). Finwhae
callshave al so been well-documented off of Hawaii during the winter (M cDonaldand Fox 1999), athough aerial and
shipboard surveys have found relatively few animals in Hawaiian waters (Mobley et al. 1996). In addition, recent
vessel surveysin July have documented large concentrations of fin whales in the central Bering Sea, whichprovides
astrong indication that the Bering Seais an important summer feeding area (Moore et a. in review). Thefollowing
informati onwas consideredin classifying stock structure based onthe Dizonet al.(1992) phyl ogeographi c approach:
1) Distributional data: geographic distribution continuous in winter, possibly isolated in summer; 2) Population
response data: unknown; 3) Phenotypic data: unknown; and 4) Genotypic data: unknown. Based on this limited
information, thelnternational Whaling Commissionconsidersfinwha esinthe North Pacific to all belongtothe same
stock (Mizroch et a. 1984), athough the authors cited additional evidence that supports the establishment of
subpopulations in the North Pacific. Further, Fujino (1960) describes an eastern and a western group, which are
isolated though may intermingle around the Aleutian Islands. Tag recoveries reported by Rice (1974) indicate that
animalswintering of f the coast of southern Californiarange from central Californiato the Gulf of Alaska duringthe
summer months. Finwhalesa ong the Pacific coast of North Americahave been reported during the summer months
fromthe Bering Seato asfar south as central Bgja California (Leatherwood et al.1982). Asaresult, stock structure
of fin whalesis considered equivocal. Based on a conservative management approach, three stocks are recognized:
1) Alaska(Northeast Pacific), 2) California/Washington/Oregon, and 3) Hawaii. The California/Oregon/Washington
and Hawaii fin whale stocks are reported separately in the Stock Assessment Reports for the Pacific Region.

Figure 33. Approximate distribution of fin whalesin the eastern
North Pacific (shaded area).
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POPULATION SIZE

Reliable estimates of current and historical abundance for the entire Northeast Pacific fin whale stock are
currently not available. Ranges of population estimates for the entire North Pacific prior to exploitation and in the
early 1970s are 42,000 to 45,000 and 14,620 to 18,630, respectively (Ohsumi and Wada 1974), representing 32%
to 44% of the precommercial whaling population size (Braham 1984). These estimates were based on population
modeling, which incorporated catch and observation data. These estimates also include whales from the
California/Oregon/Washington stock for which a separate abundance estimate is currently available.

Two recent studies provide some information on presence of fin whales, although they do not provide
estimates of populationsize. A survey conducted in August of 1994 covering 2,050 nautical miles of trackline south
of the Aleutian I slands encountered only 4 fin whale groups (Forney and Brownell 1996). However, this survey did
notinclude all of the watersoff Alaskawherefinwhalesightings have beenreported, thus, no population estimate can
be made. Passive acoustics were used off the island of Oahu, Hawaii, to document a minimum density estimate of
0.081 fin whales/1000km? from peak call rates during the winter (McDonald and Fox 1999). This density estimate
iswell below the populationdensity of 1.1 animal/1000km? documented of f the coast of California (Barlow, 1995;
Forney et al. 1995), but does indicate that Hawaii is used seasonally by fin whales.

Avisud surveyfor cetaceanswasconductedinthe central Bering SeainJuly-August 1999 incooperationwith
researchoncommercial fisheries (Moore et a., in review). The survey included 6,043 miles of tracklines, most of
which were west of St. Matthew Idand, north of the 200m bathymetric contour, and south of the U.S./Russia
Convention Line. There were58 on-effort sightings of finwhalesduring thissurvey, the majority of which occurred
along the outer Bering Sea shelf break. Aggregations of fin whales were often sighted in areas where the ship's
echosounder identified large aggregations of zooplankton, euphausids, or fish. One aggregationof finwhaeswhich
occurredduring an of f-effort periodinvolvedgreater than 100 animasandoccurredinan areaof densefishechosign.
Results of this cetacean survey provide an estimated abundance of 4,951 finwhales(95%Cl 2,833-8,653; CV = 0.29)
in the central Bering Sea during the summer. This estimate cannot be used as an estimate of the entire Northeast
Pacific stock of fin whales becauseit is based on asurvey in only part of the stock’ s range.

Minimum Population Estimate
Atthistime,itisnot possibleto produce areliabl e estimate of minimum abundancefor thisstock, asacurrent
estimate of abundanceis not available.

Current Population Trend

Reliable information on trends in abundance for the Northeast Pacific stock of finwhalesare currently not
avallable. Thereis no indication whether recovery of this stock has or is taking place (Braham 1992; Perry et a.,
1999).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

A reliable estimate of the maximum net productivity rateis currently unavailable for the Northeast Pacific
fin whale stock. Hence, until additional data become available, it is recommended that the cetacean maximum net
productivity rate (Ryax) of 4% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized 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,n X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.1,
the recommended vaue for cetacean stocks which are listed as endangered (Wade and Angliss 1997). However,
because areliable estimate of minimum abundance is currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Fisheries|nfor mation

Prior to 1999, there were no observed or reportedmortalitiesof finwhalesincidental to commercia fishing
operations within the range of this stock. However, in 1999, one fin whale was killed incidental to the Bering
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SealAleutian 1dand groundfishtrawl fishery (Table 27). Thissingle mortality resultsin an estimate of 3 mortalities
in 1999, and an average 0.6 (CV = 1.0) mortalities over the 5-year period from 1995-99. Although there have been
afew strandings of fin whales recorded in recent years (2 and 1in 1998 and 1999, respectively; NMFS unpublished
data), none of these have been noted as having evidence of fishery interactions.

Table27. Summary of incidental mortality of fin whales (Northeast Pacific stock) dueto commercial fisheriesfrom
1995 through 1999 and cal culation of the mean annua mortality rate.

Range of Observed Estimated Mean
Fishery Data | observer mortality mortality annual
name Years | type | coverage (in given (in given mortality
yrs.) yrs.)
Bering Sea/Aleutian Is. 95-99 obs 53-75% 0,0,0,0,1 0,0,0,0,3 0.6
(BSAL) groundfish trawl data (Cv =10
Estimated total annual 0.6
mortality (Cv =10

The total estimated mortality and serious injury incurred by this stock as a result of interactions with
commercial fisheriesis 0.6 (CV = 1.0).

Subsistence/Native Har vest I nfor mation
Subsistence huntersin Alaska and Russia have not been reported to take fin whales from this stock.

Other Mortality

Inthe North Pacific and Bering Sea, catches of finwhalesranged from 1,000to 1,500 animalsannually from
the mid-1950s to the mid-1960s. Thereafter, catches declined sharply and ended altogether in 1976 when catches
became prohibited (Mizrochet al. 1984). These mortality estimateslikely underestimate the actual kill asaresult of
under-reporting of the Soviet catches (Y ablokov 1994).

STATUSOF STOCK

Thefinwhaleislistedas*“endangered” under the Endangered Species Act of 1973, and therefore designated
as “depleted” under the MMPA. Asaresult, the Northeast Pacific stock is classified as a strategic stock. Reliable
estimates of the minimum popul ation size, population trends, PBR, and status of the stock relative to its Optimum
Sustainable Population size are currently not available. The estimated annual rate of human-caused mortality and
serious injury seems minimal for this stock; however, because of the estimated annuad take of 0.6 animals, the
minimum estimated mortality and serious injury cannot be considered to be insignificant and approaching a zero
mortality and seriousinjury rate. There are no known habitat issuesthat are of particular concern for this stock.
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Revised 4/21/01
MINKE WHALE (Balaenoptera acutorostrata): Alaska Stock

STOCK DEFINITIONANDGEOGRAPHIC
RANGE:

In the North Pacific, minke whales
occur fromthe Bering and Chukchi Seas south
to near the Equator (L eatherwoodet al. 1982).
The following information was considered in
classifying stock structure according to the
Dizonetal.(1992) phylogeographi capproach: A
1) Distributional data: geographic distribution
continuous, 2) Population response daa:
unknown; 3) Phenotypic data: unknown; and 4)
Genotypic datac unknown. Based on this . .,
limitedinformation, theInternational Whaling k.. .. -
Commission(IWC) recogni zesthreestocksof
minke whales in the North Pacific: onein the
Seaof Japan/East ChinaSea, onein the rest of
the western Pacific west of 180°N, and onein
the “remainder” of the Pacific (Donovan
1991). The “remainder” stock designation
reflects the lack of exploitationinthe eastern  Figure 34. Approximate distribution of minke whales in the
Pacific and does not indicate that only one  eastern North Pacific (shaded area).
populationexistsinthisarea(Donovan 1991).

In the “remainder” area, minke whales are

relatively common in the Bering and Chukchi Seas and in the inshore waters of the Gulf of Alaska (Mizroch 1992),
but are not considered abundant in any other part of the eastern Pacific (Leatherwood et al. 1982, Brueggeman et a.
1990). Minke whaesare known to penetratelooseice during the summer, and some individual s venture north of the
Bering Strait (Leatherwoodet al. 1982). A recent survey inthe central Bering Seain July-August 1999 resulted in 20
on-effort sightings of minke whales, most of whichoccurreda ong the upper slope inwaters100-200 mdeep (Moore
eta., inreview). Inthe northern part of their range minke whales are believedto be migratory, whereas they appear
to establish home ranges in the inland waters of Washington and along central California (Dorsey et al. 1990).
Because the “resident” minke whales from Californiato Washington appear behaviorally distinct from migratory
whalesfarther north, minke whaesinAlaskaareconsideredaseparatestock fromminke whaesin California, Oregon,
and Washington. Accordingly, two stocks of minke whales are recognized in U. S. waters. 1) Alaska, and 2)
Cdlifornia/Washington/Oregon (Fig. 34). The California/ Oregon/Washington minke whale stock is reported
separately in the Stock Assessment Reports for the Pacific Region.

POPULATION SIZE

No estimates have been made for the number of minke whalesin the entire North Pacific. However, some
information is how available on the numbers of minke whalesin the Bering Sea. A visua survey for cetaceans was
conductedinthe central Bering SeainJuly-August 1999incooperationwithresearchoncommercial fisheries(Moore
etd.,inreview). Thesurvey included 6,043 kilometers of tracklines, most of which werewest of St. Matthew Island,
northof the 200 m bathymetric contour, and south of the U.S./RussiaConventionline. Resultsof thiscetacean survey
provide anesti mated abundance of 936 minke whales(95% Cl 473-1,852; CV = 0.35) inthe central Bering Seaduring
the summer. This estimate cannot be used as an estimate of the entire Alaska stock of minke whales because only a
portion of the stock’s range was surveyed.
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Minimum Population
At thistime, it isnot possibleto produce areliable estimate of minimum abundancefor thisstock, as current
estimates of abundance are not available.

Current Population Trend
There are no data on trends in minke whale abundance in Alaska waters.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

There are no estimates of the growth rate of minke whale populations in the North Pacific (Best 1993).
Hence, until additional databecome available, it is recommended that the cetacean maximum net productivity rate
(Ruax) of 4% be employed for this stock (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

The potential biological removal (PBR) for this stock is calculated as the product of minimum population
size, 0.5 maximum net productivity, and arecovery factor. Given the status of this stock isunknown, the appropriate
recovery factor is 0.5 (Wade and Angliss 1997). However, because an estimate of minimum abundance is not
available, it isnot possible to estimate a PBR for the Alaska minke whale stock at thistime.

ANNUAL HUMAN-CAUSED MORTALITY

Fishery Information

Six different commercial fisheries operating in Alaska waters within the range of the Alaska minke whale
stock were monitored for incidental take by NMFS observers during 1990-99: Bering Sea (and Aleutian Islands)
groundfishtrawl,longline,andpot fisheries,and Gulf of Alaskagroundfishtrawl,longline, and pot fisheries. Nominke
whale mortalities were observed for any of these fisheries. 1n 1989, one minke whale mortality (extrapolated to 2
mortalities) was observedin the Bering Sea/Gulf of Alaskajoint-venture groundfishtrawl fishery, the predecessor to
the current Alaska groundfish trawl fishery.

In the past, minke whales have been caught in both coastal set gillnets and offshore drift gillnets (Small and
DeMaster 1995). Logbook data are available for part of 1989-1994, after which incidental mortality reporting
requirements were modified. Under the new system, logbooks are no longer required; instead, fishers provide self-
reports. Data for the 1994-95 phase-in period are fragmentary. After 1995, the level of reporting dropped
dramatically, such that the records are considered incomplete and estimates of mortality based on them represent
minimums (see Appendix7 for details). Therehave been nologbook reportsor self-reportsof minkewhal esseriously
injured or killed incidental to any fishery in Alaska.

The estimated annua mortality rateincidental tocommercial fisheriesiszero. Therefore, the annual human-
caused mortality level is considered to be insignificant and approaching a zero mortality and seriousinjury rate.

Subsistence/Native Har vest I nfor mation

No minkewha eswereever taken by the modern shore-basedwha efishery intheeasternNorthPacificwhich
lastedfrom 1905 to 1971 (Rice 1974). Subsistence takes of minke whales by Alaska Natives arerare, but have been
known to occur. Only seven minkewhal esarereported the have been taken for subsistence by AlaskaNativesbetween
1930 and 1987 (C. Allison, pers. comm., International Whaling Commission, The Red House, Station Road, Histon,
Cambridge, UK). The most recent harvest (2 whales) in Alaskaoccurred in 1989 (Anonymous 1991). Based onthis
information, the annual subsistence take averaged zero minke whales during the 3-year period from 1993 to 1995.

STATUSOF STOCK

Minke whales are not listed as “ depleted” under the MM PA or listed as “threatened” or “endangered” under
the Endangered Species Act. The greatest uncertainty regarding the status of the Alaska minke whale stock hasto do
with the uncertainty pertaining to the stock structure of this species in the eastern North Pacific. Because minke
whales are considered common in the waters off Alaska and because the number of human-related removals is
currently thought to be minimal, this stock is not considered a strategic stock. Reliable estimates of the minimum
population size, population trends, PBR, and status of the stock relative to OSP are currently not available.
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Revised 4/21/01

NORTHERN RIGHT WHALE (Eubalaena japonica):
Eastern North Pacific Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Whaling recordsindicate that right whales
in the North Pacific range across the entire North
Pacific north of 35/N and occasionally occur as far
south as 20/N (Fig. 35). Beforeright whalesin the
North Pacific were heavily exploited by commercial
whalers, concentrations were found in the Gulf of
Alaska, eastern Aleutian Islands, southcentral Bering
Sea, Sea of Okhotsk, and Sea of Japan (Braham and
Rice1984). During 1958-82, therewere only 32-36
sightings of right whalesin the central North Pacific
and Bering Sea(Braham 1986). In the eastern North
Pacific, south of 50/N, only 29 reliable sightings
wererecordedbetween 1900 and 1994 (Scarff 1986,
Scarff 1991, Carrettaet a. 1994), and one in 1996
off the tip of Bga, California (Gendron 1999).
Sightings have been reported asfar south as central
Baja Californiain the eastern North Pacific, as far
south as Hawaii in the central North Pacific, and as
far north as the sub-Arctic waters of the Bering Sea
and Sea of Okhotsk in the summer (Herman et al.
1980, Berzin and Doroshenko 1982, NMFS 1991).

Right whales calvein coastal waters during  Figure 35. Approximate historical distribution of right

the winter months. However, in the eastern North  \yhalesin the eastern North Pacific (shaded area).
Pacific no such caving grounds were ever found

(Scarff 1986). Migratory patterns of the North
Pacific stock are unknown, athough it is thought the whal es spend the summer on high-latitude feeding grounds and
migrate to more temperate waters during the winter (Braham and Rice 1984).

Thefollowing informationwas consideredinclassifying stock structureaccordingto the Dizon et al. (1992)
phylogeographic approach: 1) Distributional data: geographic distribution continuous; 2) Population response data:
unknown; 3) Phenotypic data: unknown; and 4) Genotypic data: unknown. Based on this limited information, two
stocks of northern right whales are currently recognized: a North Atlantic stock and a North Pacific Stock (Scarff
1986, Schevill 1986).

POPULATION SIZE

The pre-exploitationsize of thisstock exceeded11,000animals(NMFS1991). Based on sighting data, Wada
(1973) estimated atotal population of 100-200 in the North Pacific. Rice (1974) statedthat only afew individuals
remained in the eastern North Pacific stock, and that for all practical purposes the stock was extinct because no
sightings of a cow with calf have been confirmed since 1900 (D. Rice, pers. comm., National Marine Mammal
Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115). A reliable estimate of abundance for the North Pacific
right whale stock is currently not available.

There have beenseveral recent sightings of right whalesinthe North Pacific. On April 2, 1996 aright whale
was sighted off of Maui (D. Salden, pers. comm., Hawaii Whale Research Foundation, P. O. Box 1296, Lahaina, HI
96767). Thiswasthe first documented sighting of aright whalein Hawaiian waters since 1979 (Herman et al. 1980,
Rowntreeet al.1980). Moreimportantly, agroup of 3-4right whaleswassighted in western Bristol Bay, southeastern
Bering Sea (July 30, 1996) whichmay have included ajuvenile anima (Goddard and Rugh 1998). During July 1997,
agroup of 4-5 individualswas encountered one evening in Bristol Bay, followed by a second sighting of 4-5 whales
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the following morning in approximately the same location (C. Tynan, pers. comm., Northwest Fisheries Science
Center, 2725 Montlake Blvd E., Seattle, WA 98112). During July 1998, July 1999, and July 2000, six, five, and eight
right whales, respectively, were again found in the same general regionof the southeasternBering Sea(LeDuc et d.,
2001 and W. Perryman. pers. comm., Southwest Fisheries Science Center, P.O. Box 271, La Jolla, CA 92038).
Genetic analysesonsamplesfromall 5 whalesseen in 1999 determined that the animalswere al male(LeDuc et dl.,
2000). Aeria photogrammetric analysesindicated that one of theanimalsseenin 1999 wasal so seenin 1998 (LeDuc
etal.,2000). Two right whaleswere recorded during avessel-based survey in the central Bering Seain July of 1999
(Mooreet d., inreview). Of the eight whales seen during the July 2000 aerial survey, 6 were new animals which had
not been seen previously, one was are-sight, and one couldnot bereliably identified (L eDuc, pers. comm., Southwest
Fisheries Science Center, P.O. Box 271, LaJolla, CA 92038).

Minimum Population Estimate

Atthistime,itisnot possibleto produce areliabl e estimate of minimum abundancefor thisstock, asacurrent
estimate of abundanceisnot available. However, it isworth noting that, although only 14 individual animalshave been
photographedduring aerial surveys during 1998, 1999, and 2000, there have already beentwo occurrences of animals
which have been photographed in more than one year. This“mark-recapture” successrate is consistent with avery
small population size.

Current Population Trend
A reliable estimate of trend in abundance is currently not available.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Duetoinsufficient information, it is recommended that the default cetacean maximum net productivity rate
(Ruax) of 4% be employed for this stock (Wade and Angliss 1997). However, this default rate is likely an
underestimate based on the work reported by Best (1993).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized Marine Mamma Protection Act (MMPA), the potential biological removal
(PBR) is defined as the product of the minimum population estimate, one-half the maximum theoretical net
productivity rate, and arecovery factor: PBR = N,y X 0.5Ryax X Fr. Therecovery factor (Fg) for thisstock is 0.1,
the recommended value for cetacean stocks which are listed as endangered (Wade and Angliss 1997). However,
because areliable estimate of minimum abundance is currently not available, the PBR for this stock is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|Information

Gillnets were implicated in the death of a right whale off the Kamchatka Peninsula (Russia) in October of
1989 (Kornev1994). No other incidental takes of right whalesare known to have occurred in the North Pacific. Any
mortality incidental to commercial fisheries would be considered significant.

Based on the lack of reported mortalities, the estimated annual mortality rate incidental to commercial
fisheriesis zerowhaesper year from thisstock. Therefore, the annual human-caused mortality level is considered
to beinsignificant and approaching a zero mortality and seriousinjury rate.

Subsistence/Native Har vest I nfor mation
Subsistence huntersin Alaska and Russia are not reported to take animals from this stock.

Other Mortality

Right whalesarelarge, slow-swimming, tend to congregatein coastal areas, and have athick layer of blubber
which enables them to float when killed. These attributes made them an easy and profitable speciesfor early (pre-
modern) whalers. By the time the modern (harpoon cannons and steam powered catcher boats) whale fishery began
in the late 1800s, right whales were rarely encountered (Braham and Rice 1984). Between 1835 and 1909, an
estimated 15,374 right whalesweretakenfromthe North Pacific by American-registered whaling vessel s, withavast
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majority of those animals taken prior to 1875 (Best 1987, IWC 1986). In addition, 28 right whales were killed
between 1914 and1951 in Alaskan and British Columbian waters (Reeveset al. 1985). Theestimated mortality likely
underestimates the actual kill asaresult of under-reporting of the Soviet catches (Y ablokov 1994).

Shipstrikes and entanglement infishing gear are significant sources of mortality for the NorthAtlanticstock
of right whales, and it is possible that right whales in the North Pacific are also vulnerable to these sources of
mortality. However, duetotheir rare occurrence and scattered distribution it isimpossibleto assessthethreat of ship
strikes or entanglement to the North Pacific stock of right whales at thistime.

STATUSOF STOCK

Theright whaleislistedas" endangered” under the Endangered SpeciesAct of 1973, andtherefore designated
as “depleted” under the MMPA. As aresult, the stock is classified as a strategic stock. Reliable estimates of the
minimum population size, population trends, and PBR are currently not available. Though reliable numbers are not
known, the abundance of this stock is considered to represent only asmall fraction of its precommercial whaling
abundance(i.e., thestock iswell bel owits Optimum Sustainable Popul ationsize). Theestimated annua rateof human-
caused mortality and serious injury seems minimal for thisstock. Thereason(s) for the apparent lack of recovery for
this stock is(are) unknown. There are no known habitat issues that are of particular concern for this stock.
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Revised 4/21/00
BOWHEAD WHALE (Balaena mysticetus): Western Arctic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bowhead whales are distributed in
seasonallyice-coveredwatersof the Arcticand
near-Arctic, generally north of 54/N and south
of 75/N in the western Arctic Basin (Braham
1984). For management purposes, five stocks
are currently recognized by the International
Whaling Commission (IWC 1992). Small
stocks occur in the Sea of Okhotsk, Davis
Strait, Hudson Bay, and the offshore waters of
Spitsbergen. These small bowhead stocks are
comprisedof only afew tensto afewhundreds
of individuals(Braham 1984, Sheldenand Rugh
1995). The largest remnant population, andthe
only stock that isfound within U. S. waters, is
the Western Arctic stock (Fig. 36). The
majority of the Western Arctic stock migrates
annually from wintering areas (November to
March) in the northern Bering Sea, through the
Chukchi Seainthe spring (Marchthrough June),
to the Beaufort Sea where they spend much of
the summer (mid-May through September)
before returning again to the Bering Seain the
fal (September through November) to
overwinter (Braham et al. 1980; M oore and Reeves 1993). The bowhead spring migration followsfracturesinthe sea
ice around the coast of Alaska, generally in the shear zone between the shorefast ice and the mobile polar pack ice.
Thereisevidenceof whalesfollowingeachother, evenwhentheir routedoes not take advantage of large ice-free areas,
such as polynyas (Rugh and Cubbage 1980). Asthewhalestravel east past Point Barrow, Alaska, their migrationis
somewhat funneled between shore and the polar pack ice, making for an optimal location from which to study this
stock (Krogman 1980). Most of the year, bowhead whales are closely associated with seaice (Moore and DeMaster
1997). Only during the summer isthispopulationin relatively ice-free watersin the southern Beaufort Sea, an area
oftenexposedto industrial activity related to petroleum exploration (Richardson et al. 1985). Sightings of bowhead
whales do occur in the summer near Barrow (Moore 1992, Moore and DeMaster, 2000) and are consistent with
suggestions that certain areas near Barrow are important feeding grounds. Some bowheads are found i nthe Chukchi
and Bering Seas in summer, and these are thought to be apart of the expandingwestern Arctic stock (DeMaster et al.
2000).

Figure 36. Approximatedistribution of the WesternArctic stock
of bowhead whales. Most of the whales in this stock are in the
Beaufort Sea during the summer and in the Bering Seaduring the
winter.

POPULATION SIZE

All stocks of bowhead whales were severely depleted during intense commercia whaling prior to the 20th
century, starting in the early 16th century near Labrador and spreading to the Bering Seain the mid-19th century
(Braham 1984). Woodby and Botkin (1993) summarized previous efforts to approximate how many bowheads there
were prior to the onset of commercial whaling. They reported a minimum worldwide popul ation estimate of 50,000,
with 10,400-23,000 in the Western Arctic stock (dropping to less than 3,000 at the end of commercial whaling).

Since 1978, counts of bowhead whales have been conducted from sites on seaice north of Point Barrow
during the whales' spring migration (Krogman et al. 1989). These counts have been corrected for whal es missed due
to distance offshore (through acoustical methods, described in Clark et al. 1994), whales missedwhenno watchwas
in effect, and whales missed during awatch (estimated as a function of visibility, number of observers, and distance
offshore) (Zeh et al. 1994). However, a small proportion of the population may not migrate past Point Barrow in
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spring, resulting in estimates which could be negatively biased. In 1993, unusually good counting conditionsresulted
inapopulationestimatefor thisstock of 8,000 (CV = 0.073) animals, with a 95% confidenceinterval from6,900to
9,200 (Zeh et a. 1994). A refined and larger sample of acoustic datafrom 1993 hasresultedin an estimate of 8,200
animals (95% CI = 7,200-9,400), and is considered a better abundance estimate for the Western Arctic stock (IWC
1996). The CV for this abundance estimate is 0.069 (Zeh et al. 1995).

Aeria photo-identification of bowhead whales provides an dternative method for estimating abundance. A
capture-recapture approachusing aerial photographs from 1985 and 1986 was implemented by daSilva et. a (2000).
This approach provided estimates of 4,719 (95% CI = 2,382-9,343) to 7,022 (95%CI = 4,701-12,561), depending
on the model used. These population estimates and their associ ated standard errors are comparabl e to the estimates
obtained from the combined visual and acoustic estimates of 6,039 and 7,734, estimated for 1985 and 1986,
respectively (Raftery and Zeh 1994). Although this study does not provide an update to the abundance estimate
providedin Zeh et a. (1995), it does demonstrate that the use of aerial photo-identificationto estimate a population
size for bowhead whales provides areasonabl e dternative to the traditional approach of using ice-based and acoustic
census techniques.

Minimum Population Estimate

The minimum population estimate (Ny,) for this stock is calculated from Equation 1 from the PBR
Guidelines (Wade and Angliss 1997): Ny, = N/exp(0.842x[In(1+[CV (N)]?)]*). Using the population estimate (N)
of 8,200 and its associated CV(N) of 0.069, Ny, for the Western Arctic stock of bowhead whalesis 7,738.

Current Population Trend

Raftery et al. (1995) reportedthe Western Arctic stock of bowhead whalesincreased at arate of 3.1% (95%
Cl=1.4-4.7%) from 1978 to 1993, when abundance increased from approximately 5,000to 8,000 whales. Thisrate
of increase takes into account whales that passed beyond the viewing range of the ice-based observers. Inclusion of
the revised 1993 abundance estimate resultsinasimilar, thoughslightly higher rate of populationincrease 3.2% (95%
Cl = 1.4-5.1%) during the 1978-93 period (IWC 1996).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Thecurrent estimatefor therate of increase for this stock of bowhead whales (3.2%) should not be usedas
an estimate of (Ryax) because the population is currently being harvested and because the population has recovered
to populationlevel swherethe growthisexpectedto be significantly less than Ryax. Thus, until additiona databecome
available,itisrecommendedthat the cetacean maximum theoretical net productivity rate (Ryax) of 4% be employed
for the Western Arctic stock of bowhead whale (Wade and Angliss 1997).

POTENTIAL BIOLOGICAL REMOVAL

Under the 1994 reauthorized 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 = Nyn X 0.5Ryax X Fr. Therecovery factor (Fg) for this stock is0.5
rather than the default value of 0.1 for endangered species because population levels are increasing in the presence
of aknown take (see guidelines Wade and Angliss 1997). Thus, PBR = 77 animals (7,738 x 0.02 x 0.5). The
development of aPBR for the Western Arctic bowhead stock i s requiredby the M M PA eventhoughthe AlaskaEskimo
subsistence harvest of bowhead whales is managed under the authority of the International Whaling Commission
(IWC). Accordingly, the IWC bowhead whale quota takes precedence over the PBR estimate for the purpose of
managing the AlaskaNative subsistence harvest from this stock. The IWC quotas authorized AlaskaNativesto strike
up to 67 bowhead whalesin 1996, 66 in 1997, and 65in 1998 (IWC 1995). For 1999 to 2002, ablock quotaof 280
bowhead strikes was allowed, of which 67 (plus up to 15 unharvested in the previous year) couldbe takeneach year.
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ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fisheries|Information

Several cases of rope or net entanglement have been reported from whales taken in the subsistence hunt,
includingthose summarizedin Table28 (Philo et al. 1993). Further, preliminary countsof similar observations based
on reexamination of bowhead harvest recordsindicate entanglementsor scarring attributed to ropesmay include over
20 cases (Craig George, pers. comm. Dept of Wildlife Mgt., North Slope Borough, Box 69, Barrow, AK 99723).
There are no observer program records of bowhead whaemortality incidental to commercia fisheriesin Alaska. In
addition, the sel f-reportedfisheriesinformation required of vessel operators by the MM PA duringthe periodbetween
1990-96 reported no injuries or mortalities of bowhead whalesfor any Alaskafishery. Logbook dataare availablefor
part of 1989-94, after which incidental mortality reporting requirements were modified. Under the new system,
logbooks are no longer required; instead, fishers provide self-reports. Data for the 1994-95 phase-in period is
fragmentary. After 1995, thelevel of reporting dropped dramatically, suchthat the recordsare considered incompl ete
and estimates of mortality based on them represent minimums (see Appendix 7 for details).

Based on the lack of reported mortalities, the estimated annual mortality rate incidental to commercial
fisheriesis zero whales per year from this stock.

Table 28. Reported scarring of bowhead whales attributed to entanglement in ropes and description of observations
collected during subsistence harvestsin Alaskasince 1978.

Year Number of L ocation Description
Whales
1978 1 Wainwright 6 scars on caudal peduncle
1986 1 Kaktovik Scars on caudal peduncle and anterior
margin of flukes
1989 1 Barrow 12 scars on ridges of caudal peduncle
1989 1 south of Gambell Rope wrapped around head, through

mouth and baleen

1990 1 Barrow Scars on caudal peduncle; 2 ropes
trailing from mouth.

Subsistence/Native Har vest I nfor mation

Eskimos have been taking bowhead whales for at least 2,000 years (M arquette and Bockstoce 1980, Stoker
and Krupnik 1993). Subsistence takes have been regulated by a quota system under the authority of the IWC since
1977. Alaska Native subsistence hunterstake approximately 0.1-0.5% of the population per annum, primarily from
nine Alaska communities (Philo et al. 1993). Since 1977, the number of kills has ranged between 14-72 per year,
depending in part on changesin management strategy and in part on higher estimates of bowhead whale abundancein
recent years(Stoker andKrupnik1993). Thefollowing statisticswere compiled from animal staken in the subsistence
harvest between 1973 and 1992: 1) the sex ratio of bowheads taken inthe hunt was equal; 2) the proportion of adult
females taken in the hunt increased from 5% in the early 1970sto over 20% in the late 1980s and early 1990s; 3)
approximately 80% of the catch wasimmature animals prior to 1978 and since has been approximately 60%; and 4)
modern Native whalers appear to harvest larger bowheads than precontact (prior to 1849) Native whalers (Braham
1995).

Thetotal take by Alaska Natives, including struck and lost, was reported to be 51 whalesin 1993 (Suydam
et al. 1995), 46 in 1994 (IWC 1996), 57 in 1995 (IWC 1997), 44 in 1996, 66 in 1997, 54 in 1998, and 47 in 1999
(Alaska Eskimo Whaling Commission, unpubl. data, AEWC, P. O. Box 570, Point Barrow, AK 99723). Canadian
Natives are also known to take whales from this stock. Hunters from the western Canadian Arctic community of
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Aklavik killed one whae in 1991 and one in 1996. The annua average subsistence take (by Natives of Alaska and
Canada) during the 5-year period from 1995 to 1999 is 54 bowhead whales.

Other Mortality

Pelagiccommercia whalingfor bowheads principallyoccurredinthe Bering Seafrom 1848 t0 1919. Within
thefirst two decades of the fishery (1850-1870), over 60% of the stock was harvested, although effort remained high
into the 20th century (Braham 1984). It is estimated that the pelagic whaling industry harvested 18,684 whales from
thisstock (Woodby and Botkin 1993). During 1848-1919, shore-based whaling operations(includinglandingsaswell
as struck andlost estimatesfrom U. S., Canadian, and Russian shores) took anadditiona 1,527 animals (Woodby and
Botkin1993). Anunknown percentageof the shore-based animal swere harvested for subsi stence, and not commercial
purposes. The estimated mortality likely underestimates the actual kill as aresult of under-reporting of the Soviet
catches (Y ablokov 1994), and the lack of reports on struck and lost animals.

STATUSOF STOCK

Based on currently available data, the estimated annud mortality rateincidental to commercial fisheries (0)
not known to exceed 10% of the PBR (8) and, therefore, can be considered to be insignificant and approaching azero
mortality and seriousinjuryrate. Thelevel of human-caused mortality and serious injury (54) isnot known to exceed
the PBR (77) nor the IWC quotafor 1996 (67). The Western Arctic bowhead whale stock has been increasing in
recent years. However, the stock is classified as a strategic stock because bowhead whaleis listed as “endangered”
under the Endangered Species Act (ESA), and therefore it is designated as “depleted” under the MMPA. The
development of criteriafor classifying this stock under the ESA is currently underway and will be usedinthe next 5-
year evaluation of stock status (Shelden and Rugh 1995).

Habitat | ssues

Increasing oil and gas development in the Arctic will lead to an increased risk of various forms of pollution
to bowheadwhal e habitat, including oil spills, toxic and nontoxic waste, and noi se due to higher level sof trafficaswell
as exploration and drilling operations. Evidence indicates that bowhead whalesare sensitive to noise from offshore
drilling platforms and seismic survey operations (Richardson 1995; Davies 1997), and that bowhead whales will
actively avoid seismic operations during their fall migration(Miller et al. 1999). However, since the bowhead whale
population isincreasing in size, the impacts of oil and gasindustry on individual survival and reproduction are likely
to be minor.

Another element of concernis the potential for Arctic climate change, which will probably affect high
northern latitudes more than elsewhere. There is evidence that over the last 10-15 years, there has been a shift in
regional weather patterns in the Arctic region (Tynan and DeMaster 1997). |ce-associated animals, such as the
bowhead whale, may be sensitive to changes in Arctic weather, sea-surface temperatures, or ice extent, and the
concomitant effect onpreyavailability. Thereareinsufficient datato makereliablepredictionsof theeffectsof Arctic
climate change on bowhead whales.
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Appendix1.--Summary of changesto the 2001 stock assessments. An ‘X’ indicates sections where the information
presented has been updated since the 2000 SAR was released (last revised 2/16/01).

Stock  Population Fishery Subsistence
Stock definition size PBR __ mortality mortality Status

Steller sealion (western US) X X X X
Steller sealion (eastern US) X X X
Northern fur sed X X X
Harbor seal (SE Alaska)
Harbor seal (GOA)
Harbor seal (Bering Seq)
Spotted sed

Bearded seal

Ringed sedl X
Ribbon sed

X

Belugawhale (Beaufort)
Belugawhae (E. Chukchi)
Belugawhale (E. Bering Sea)
Belugawhale (Bristol Bay)
Belugawhale (Cook Inlet) X X X X %X
Killer whale (resident)* X X X
Pacific white-sided dolphin
Harbor porpoise (SE Alaska)
Harbor porpoise (GOA)
Harbor porpoise (Bering Sea)
Dall's porpoise

Sperm whae

Baird's beaked whale
Cuvier's beaked whale
Stejneger's beaked whale
Gray whale

Humpback whale (western)
Humpback whale (central)
Fin whale

Minkewhde

Northern Right whale
Bowhead whale X

Note: The transient killer whale stock assessment wasrevised in 1999 and movedto the document containing the U.
S. Pacific Marine Mammal Stock Assessment reports.

XXX X

XX XXX | X
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Appendix2: Stock summary table (last revised 10/5/00, 2/16/01). Stock assessment reportsfor those stocksinbol df acewere updated
inthe 2001 draft SARs.

Species Stock N (est) Ccv CF. Ccv Comb. N(min) 05 F(r) PBR Fishery Subsist Status
CF. cVv Rmax mort. mort.
Baird' s beaked Alaska n/a n/a 0.02 0.50 n/a 0 seetxt NS
whae
Bearded seal Alaska n/a n/a 0.06 0.50 n/a 1 n/a NS
Belugawhale Beaufort 39,258 0.229 2,00 n/a 0229 32453 0.02 1.00 649 0 184 NS
Sea
Belugawhale E 3,710 n/a 3.09 n/a n/a 3710 0.02 100 74 0 63 NS
Chukchi
Sea
Belugawhale E 7,986 0.26 3.09 n/a 0.26 6,439 0.02 1.00 129 1* 121 NS
Bering
Sea
Belugawhale | Bristol 1,555 n/a 3.09 n/a 0.20 1,316 0.02 1.00 26 1* 19 NS
Bay
Beluga Cook 435 0.23 0.23 360 0.02 0.30 2.2 0 0 S
whale Inlet
Bowhead whale | W. 8,200 0.069 0.069 7,738 0.02 0.50 77 0 54 S
Arctic
Cuwvier's Alaska n/a n/a 0.02 0.50 n/a 0 0 NS
beaked whale
Dall’sporpoise | Alaska 83,400 0.097 0.097 76,874 0.02 1.00 1537 12 0 NS
Fin whale NE n/a n/a 0.02 0.10 n/a 0 0 S
Pacific
Gray whae E.N. 26,635 0.1006 0.1006 24477 0.0235 1.00 575 64 76 NS
Pacific
Harbor SE 10,508 0.207 2.96 0.180 0274 8,376 0.02 0.50 83 3 0 NS
porpoise Alaska
Harbor Gulf of 21451 0.252 2.96 0.180 0.304 16,630 0.02 0.50 166 25 0 NS
porpoise Alaska
Harbor Bering 10,946 0.243 310 0171 0.300 8549 0.02 0.50 86 2 0 NS
porpoise Sea
Harbor seal SE 37,450 0.026 174 | 0068 0.073 35,226 0.06 1.00 2,114 36 1,749 NS
Alaska
Harbor seal Gulf of 29,175 0.023 150 0.047 0.052 28,917 0.06 0.50 868 36 791 NS
Alaska
Harbor seal Bering 13312 0.062 150 0.047 seetxt 12,648 0.06 0.50 379 31 161 NS
Sea
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Appendix 2 (cont.).

Species Stock N (est) Ccv CF. CcVv Comb. N(min) 05 F(r) PBR Fishery Subsist Status
CF. CVv Rmax mort. mort.
Humpback whale | W.N. 394 0.084 0.084 367 0.02 0.10 0.7 0.6 0 S
Pacific
Humpback whale | Cent.N. 4,005 0.095 0.095 3,698 0.02 0.10 74 35 0 S
Pacific
Killer whale E.N. 723 n/a see txt 723 0.02 0.50 72 14 0 NS
Pacific
N.
resident
Minkewhale Alaska n/a n/a 0.02 0.50 n/a 0 0 NS
Northern right N. n/a n/a 0.02 0.10 n/a 0 0 S
whale Pacific
Northern fur E.North | 983,91 4.475 | nla 0.2 832,79 0.043 | 0.50 | 17,90 15 1,495 S
seal Pacific 8 8 5
Pacific white- Cent.N. 26,880 26,880 0.02 0.50 269 4 0 NS
sided dolphin Pacific
Ribbon seal Alaska n/a n/a 0.06 0.50 n/a 1 n/a NS
Ringed seal Alaska n/a n/a 0.06 0.50 n/a 0 n/a NS
Spermwhale N. n/a n/a 0.02 0.10 n/a 0 0 S
Pecific
Spotted seal Alaska n/a n/a 0.06 0.50 n/a 3 seetxt NS
Stejneger’s Alaska n/a n/a 0.02 0.50 n/a 0 0 NS
beaked whale
Steller sealion E.U.S 31,005 31,005 0.06 0.75 | 1,395 2.7%* 0 S
Steller sealion W.U.S. 34,600 34,600 0.06 0.10 208 28.3 353 S

C.F. = correction factor; CV C.F. = CV of correction factor; Comb. CV = combined CV; Status: S=Strategic, NS=Not Strategic, n/a= not
available.

* = No reported take by fishery observers; however, observer coverage was minimal or nonexistent.

** = this does not include intentional take in British Columbia

see txt = see text for details.
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Appendix3.--Summarytablefor AlaskaCategory 2 commercial fisheries. Source: 65 FR 24448; April 26, 2000. Notice
of continuing effect of list of fisheries.

Fishery Target Per mits Soak time Landings Sets Season Fishery trends
(areaand species | issued or per day per day duration (1990-1997)
gear type) fished
(1999)
Southeast AK salmon 439 20 min - 3 hrs; 1 6-20 June 18 to # vessels stable but may
drift gillnet day / night early Oct vary with price of salmon;
catch - high
Southeast AK salmon 357 20 min-45 min; 1 6-20 end of June to # vessel stable but may vary
purse seine mostly daylight fishing, early Sept some with price of salmon;
except at peak catch - high
Yakutat set salmon 139 continuous soak during 1 net picked every 2 - 4hrs/day or June 4 to # sites fished stable;
gillnet opener; day / night continuous during peak mid - Oct catch - variable
Prince salmon 509 15 min - 3 hrs; lor2 10- 14 mid - May to # vessels stable;
William day / night end of Sept catch - stable
Sound
drift gillnet
Cook Inlet salmon 560 15 min - 3 hrsor 1 6-18 June 25 to # vessels stable;
drift gillnet continuous; end of Aug catch - variable
day only
Cook Inlet set salmon 604 continuous soak during 1 upper Cl - June 2 to # sites fished stable;
gillnet opener, but net dry with low picked on slack tide mid - Sept catch - up for sockeye and
tide; upper CI -day / night lower CI - picked every kings,
lower ClI -day only except 2 - 6 hrs/day down for pinks
during fishery extensions
Kodiak set salmon 172 continuous during opener; lor2 picked 2 or more times June 9 to # sites fished stable;
gillnet day only end of Sept catch - variable
AK salmon 163 2-5hrs; 1 3-8 mid - June to # vessels stable;
Peninsula/Aleu day / night mid - Sept catch up
tians
drift gillnet
AK salmon 110 continuous during opener; 1 every 2 hrs June 18 to # sites fished stable;
Peninsula/Aleu day / night mid Aug catch - up since 90; down in
tians 96
set gillnet
Bristol Bay salmon 1884 continuous soaking of part 2 continuous June 17 to # vessels stable;
drift gillnet of net while other parts end of Aug or catch - variable
picked; mid - Sept
day / night
Bristol Bay set salmon 941 continuous during opener, 1 2 or continuous June 17 to # sites fished stable;
gillnet but net dry during low tide; end of Aug or catch - variable
day / night mid - Sept
AK pair trawl misc 4 new fishery
finfish
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Appendix 4.--Interaction table for Alaska Category 2 commercial fisheries. Source: 65 FR 24448; April 26, 2000.

Notice of continuing effect of list of fisheries.

Fishery Observer Speciesrecorded astaken incidentally in thisfishery (records Datatype
(area and gear type) program dating back to 1988)
Southeast AK drift gillnet never observed Steller sea lion, harbor seal, harbor porpoise, Dall’s porpoise, Pacific white-sided logbook and
dolphin, humpback whale (self) sdf reports
Southeast AK purse seine never observed humpback whale <eif reports
Yakutat set gillnet never observed harbor seal, gray whale (strand) logbook and
stranding
Prince William Sound 1990 Steller sealion (obs), northern fur seal, harbor seal (obs), harbor porpoise (obs), Dal’'s observer and
drift gillnet 1991 porpoise, Pacific white-sided dolphin, sea otter logbook
Cook Inlet drift gillnet 1999 Steller sea lion, harbor seal, harbor porpoise, Dall’s porpoise, Cook Inlet beluga observer and logbook
Note: observer program in 1999 and 2000 did not record any incidental takes
Cook Inlet set gillnet 1999 harbor seal, harbor porpoise, Dall’s porpoise, Cook Inlet beluga observer and logbook
Note: observer program in 1999 and 2000 did not record any incidental takes
Kodiak set gillnet never observed harbor seal, harbor porpoise, sea otter logbook
Alaska Peninsula/Aleutians 1990 northern fur seal, harbor seal, harbor porpoise, observer and
drift gillnet Dall’s porpoise (obs) logbook
Alaska Peninsula/Aleutians never observed Steller sea lion, harbor porpoise logbook
set gillnet
Bristol Bay drift gillnet never observed Steller sealion, northern fur seal, harbor seal, spotted seal, Pacific white-sided dolphin, logbook
beluga whale, gray whale
Bristol Bay set gillnet never observed northern fur seal, harbor seal, spotted sed, logbook
beluga whale, gray whale
Metkatla/Annette Island drift gillnet never observed none documented none
AK pair trawl never observed none documented none

Note: Only specieswith positive records of being taken incidentally in afishery since 1988 (the first year of the MM PA
interimexemption program) have beenincludedinthistable. A species absencefrom thistable doesnot necessarily mean
itisnot takeninaparticular fishery. Rather, in most fisheries, only logbook or stranding dataare available which resulted
in many reports of unidentified or misidentified marine mammals.
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Appendix 5.--Interaction table for Alaska Category 3 commercial fisheries. Note: Only species with positive records
of beingtakenincidentallyinafishery since 1990 (thefirst year of the MM PA interimexemptionlogbook program) have
beenincluded in thistable. A species absence from this table does not necessarily mean it is not taken in a particular
fishery. Rather, in most fisheries, only logbook or stranding data are available which resulted in many reports of
unidentified or misidentified marine mammals. Source: 65 FR 24448; April 26, 2000. Notice of continuing effect of list

of fisheries.

Fishery # of permitsissued Observer Speciesrecorded astaken incidentally in Datatype
name or fished 1999 program thisfishery (recordsdating back to 1990)
Prince William Sound salmon 26 1990 Steller sealion, harbor seal logbook
set gillnet
Kuskokwim, Y ukon, Norton Sound, Kotzebue 1,491 never harbor porpoise none
salmon gillnet observed
AK roe herring and food/bait herring gillnet 1687 never none documented none
observed
AK miscellaneous finfish set gillnet 4 never Steller sealion logbook
observed
AK salmon purse seine (except for Southeast 586 never harbor sea logbook
AK) observed
AK salmon beach seine 6 never none documented none
observed
AK roe herring and food/bait herring purse 517 never none documented none
seine observed
AK roe herring and food/bait herring beach 1 never none documented none
seine observed
Metlakatla purse seine and drift gillnet (tribal) 10 (seine) never none documented none
60 (drift) observed
AK octopus/squid purse seine 2 never none documented none
observed
AK miscellaneous finfish purse seine 4 never none documented none
observed
AK miscellaneous finfish beach seine 2 never none documented none
observed
AK salmon troll 1,149 never Steller sealion logbook
(includes hand and power troll) observed
AK north Pecific halibut/bottom fish troll 367 issued never none documented none
168 fished (unchanged observed
from 1997)
AK state waters groundfish longline /set line 840 never none documented none
(incl. sablefish/ rockfish/misc finfish) observed
Gulf of AK groundfish longline/set line (incl. # issued n/a 1989- present Steller sea lion, harbor seal, northern elephant seal, Dall’s observer
misc. finfish/sablefish) 975 fished porpoise
(unchanged from 1997)
BSAI groundfish longline/set line (incl. misc. # issued n/a 1989- present Steller sealion (SR), killer whale (obs), observer, logbook,
finfish/sablefish) 137 fished Pacific white sided dolphin (obs), Dall’s porpoise (obs) , and self reports (SR)
762 northern elephant seal (log)
AK halibut longline/set line (state and federal 2,882 never Steller sealion sdf reports
waters) observed
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Appendix 5 (cont.)

AK octopus/squid longline 7 never none documented none
observed
AK shrimp otter and beam trawl (statewide and 62 never none documented none
Cook Inlet) observed
Gulf of Alaska groundfish trawl 201 1989 to Steller sealion, harbor seal, northern elephant seal, Dall's observer
present porpoise
Bering Sea and Aleutian Island groundfish 193 1989 to Steller sealion, northern fur seal, harbor seal, spotted sedl, observer
trawl present bearded seal, ribbon seal, ringed seal, northern elephant
seal, Dall’s porpoise, harbor porpoise, Pacific white-sided
dolphin, killer whale, walrus, sea otter
State waters of Kachemak Bay Cook Inlet, 5 never none documented none
Prince William Sound, Southeast AK observed
groundfish trawl
AK miscellaneous finfish otter or beam trawl 312 never none documented none
observed
AK food/bait herring traw! 4 never none documented none
(Kodiak area only) observed
AK crustacean pot 1,496 1988 to harbor porpoise stranding
present
AK Bering Sea and Gulf of Alaska finfish pot 274 1990 to harbor seal, sea otter observer
present
AK octopus/squid pot 2 never none documented none
observed
AK snail pot 18 issued never none documented none
5 fished observed
AK North Pacific halibut handline and 266 never none documented none
mechanical jig observed
AK other finfish handline and mechanica jig 258 never none documented none
observed
AK octopus/squid handline 2 issued never none documented none
# fished n/a observed
AK Prince William Sound herring 128 issued never none documented none
roeffood/bait pound net 90 fished observed
Southeast AK herring food/bait pound net 154 never none documented none
observed
Coastwise scallop dredge 106 never none documented none
observed
AK abalone (hand pick/dive) 9 never none documented none
observed
AK clam (hand pick/dive) 62 never none documented none
observed
AK dungeness crab (hand pick/dive) 3 never none documented none
observed
AK herring spawn-on-kelp (hand pick/dive) 200 never none documented none
observed
AK urchin and other fish/shellfish (hand 442 never none documented none
pick/dive) observed
AK commercia passenger 3,173 issued never none documented none
fishing vessel # fished nfa observed
(no update in 1999)
AK octopus/squid “other” 19 never none documented none
observed
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Appendix 6.--Observer coverage in Alaska commercial fisheries 1990-99.

Fishery name 199 | 199 | 199 | 199 | 199 | 199 | 199 | 199 | 199 | 199
0 1 2 3 4 5 6 7 8 9

Gulf of Alaska (GOA) 55% | 38% | 41% | 37% | 33% | 44% | 37% | 33% | 36% 32%
groundfish trawl
GOA longline 21% | 15% | 13% | 13% 8% 18% | 16% | 15% | 16% 13%
GOA finfish pots 13% 9% % % ™% ™% 5% 4% ™% 6%
Bering SealAleutian Islands 74% | 53% | 63% | 66% | 64% | 67% | 66% | 64% | 67% | 75%
(BSAI) groundfish trawl
BSAI longline 80% | 54% | 35% | 3% | 27% | 28% | 29% | 33% | 36% | 3%
BSAI finfish pots 43% | 36% | 34% | 41% | 27% | 20% | 17% | 18% | 15% | 17%
Prince William Sound salmon 4% 5% not not not not not not not not
drift gillnet obs. | obs. | obs. | obs. | obs. | obs. | obs | obs
Prince William Sound salmon 3% not not not not not not not not not
set gillnet obs. obs. obs. obs. | obs. | obs. obs. obs. obs.
Alaska Peninsula/Aleutian 1% not not not not not not not not not
Islands salmon drift gillnet obs. | obs. | obs. | obs. | obs. | obs | obs | obs. | obs
(South Unimak area only)

Cook Inlet salmon set and drift not not not not not not not not not no
gillnet obs. obs. obs. obs. obs. obs. obs. obs. obs. | est.*

Note: Observer coveragesinthe groundfishfisheries (trawl, longline, and pots) were determined by the percentage of tons
caught whichwere observed. Observer coveragein the groundfish fisheriesisassigned according to vessel length; where
vessels greater then 125' have 100% coverage, vessels 60-125' have 30% coverage, and vessels less than 60' are not
observed. Observer coverageinthegroundfishfisheriesvariesby statistical area; thepooled percent coveragefor al areas
isprovidedhere. Observer coveragesin thedrift gillnet fisheries were cal culated as the percentage of the estimated sets
that wereobserved. Observer coveragesintheset gillnet fishery wascal culated asthe percentage of estimated setnet hours
(determined by number of permit holders and the available fishing time) that were observed.

* The Cook Inlet salmon set and drift gillnet fisheries were observed in 1999 and 2000. Precise estimates of observer
coverage for these fisheries are not yet available.
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Appendix 7.--Self-reported fisheries information.

The Marine Mammal ExemptionProgram (MMEP) wasinitiatedinmid-1989 as aresult of the 1988 amendments
to the Marine Mammal Protection Act (MMPA). The MMEP required fishersinvolved in Category | and |1 fisheriesto
register with NMFS and to complete annual logbooks detailing each day’s fishing activity, including: date fished, hours
fished, areafished, marine mammal species involved, injured and killed due to gear interactions, and marine mammal
species harassed, injured and killed due to deterrencefromgear or catch. If the marinemammal was deterred, the method
of deterrence was required, aswell asindication of its effectiveness. Fisherswere also required to report whether there
were any losses of catch or gear due to marine mammals. These logbooks were submitted to NMFS on an annual basis,
asaprerequisiteto renewingtheir registration. Fishersparticipating in Category |11 fisherieswere not required to submit
completelogbooks, but only to report mortalities of marine mammalsincidental to fishing operations. Logbook dataare
availablefor part of 1989 and for the period covering 1990-1993. Logbook data received during the period covering part
of 1994 and all of 1995 was not entered into the MMEP logbook database in order for NMFS personnel to focus their
efforts onimplementing the 1994 amendments to the MMPA. Thus, aside from afew scattered reportsfromthe Alaska
Region, self-reported fisheries information is not available for 1994 and 1995.

INn 1994, the M M PA was amended againtoimplement along-termregime f or managingmammal interactions with
commercial fisheries(the Marine Mammal AuthorizationProgram,or MMAP). Logbooksarenolonger required. Instead,
vessel owners/operators in any commercial fishery (Category I, 11, or I11) are required to submit one-page pre-printed
reports for al interactions resulting in an injury or mortality to a marine mammal. The report must include the
owner/operator’ s name and address, vessel name and 1D, where and when the interaction occurred, the fishery, species
involved, and type of injury (if animal was released alive). These postage-paid report forms are mailed to all Category |
and |1 fishery participants that have registered withNMFS, and must be compl eted and returnedto NMFS within 48 hours
of returning to port for trips in which a marine mammal injury or mortality occurred. This reporting requirement was
implemented in April 1996. During 1996, only 5 mortality/injury reportswerereceivedby fishersparticipatingin all of
Alaska's commercial fisheries. Thislevel of reporting was a drastic drop in the number of reports compared to the
numbersof interactions reportedinthe annua logbooks. Asaresult, the AlaskaScientific Review Group (SRG) considers
the MMAP reports unreliable and has recommended that NMFS not utilize the reports to estimate marine mammal
mortality (see June 1998 Alaska SRG meeting minutes, DeMaster 1998).

Self-reported fisheries information, where available, have been incorporated in the stock assessment reports
contained in this document. Refer to theindividual stock assessment reports for summaries of self-reported fisheries
information on a stock-specific basis.

CITATIONS
DeMaster, D. P. 1998. Minutes from sixth meeting of the Alaska Scientific Review Group, 21-23 October 1997,
Seattle, Washington. 40 pp. (available upon request - D. P. DeMaster, National Marine Mammal Laboratory,
7600 Sand Point Way, NE, Seattle, WA 98115).
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Appendix 8. Stock Assessment Reports published by the U.S. Fish and Wildlife Service.
Polar bear: Alaska Chukchi/Bering Sea
Polar bear: Alaska southern Beaufort Sea
Pacific walrus: Alaska
Seaotter: Alaska

186



POLAR BEAR(Ursus maritimus): Alaska

Chukchi/Bering Seas Stock
U.S. Fish and Wildlife Service, Marine Mammals Management, Anchorage, Alaska

STOCK DEFINITION AND GEOGRAPHIC RANGE

Polar bears are circumpolar in their distribution in the
northern hemisphere. They occur in several largely discrete
stocks or populations (Harington 1968). Polar bear movements
are extensive and individual activity areas are enormous
(Garner et al. 1990). The parameters used by Dizon et al.
(1992) to classify stocks based on the phylogeographic approach
were considered in the determination of stock separationin
Alaska. Severa polar bear stocks are known to be shared
between countries (Amstrup et al. 1986, Amstrup and
DeMaster 1988). Lentfer hypothesized that two Alaska stocks
exist based upon: (a) variationsin levels of heavy metal
contaminants of organ tissues (Lentfer 1976, Lentfer and
Galster 1987); (b) morphological characteristics (Manning
1971; Lentfer 1974; Wilson 1976); (c) physical oceanographic
features which segregate the Chukchi Sea and Bering Sea
stocks from the Beaufort Sea stock (Lentfer 1974) and; (d)
movement information collected from mark and recapture studies of adult female bears (Lentfer 1974, 1983, Amstrup 1995) (Fig. 1).

Recent studies (Garner et al. 1990; Amstrup 1995) have shown that the eastern bound of the Chukchi/Bering seas stock is not
further than Point Barrow, and very limited movement occurs sporadically into the Beaufort Sea. The western bound of the stock is
near the eastern portion of the Eastern Siberian Sea. The boundary between the Eastern Siberian Sea and the Chukchi Seais
designated on the basis of movements of adult female polar bears captured in the Bering and Chukchi seas region with specific
emphasis on those female polar bearsinitialy captured on Wrangel [sland (no movement into the Eastern Siberian Sea) and those
captured in the Eastern Siberian Sea (limited short term movement into the western Chukchi Sed). The Chukchi/Bering seas stock
extends into the Bering Sea and its southern boundary is determined by the annual extent of pack ice (Garner et al. 1990). Adult
female polar bears captured in the Beaufort Sea may make seasonal movements into the Chukchi Seain an area of overlap located
between Point Barrow and Point Hope, centered near Point Lay (Garner et a 1990, Garner et al. 1994, Amstrup 1995). Telemetry
data indicate that these bears, marked in the Beaufort Sea, spend about 25% of their time in the northeastern Chukchi Sea, whereas
females captured in the Chukchi Sea spend only 6% of their time in the Beaufort Sea (Amstrup 1995). Activity areas of femalesin the
Chukchi/Bering seas (mean 244,463 km?, range 144,659 - 351,369 km?) were more extensive than the Beaufort Sea (mean 162,124
km?, range 9,739-269,622 km?) (Garner et al. 1990). Radio collared adult females spent a greater proportion of their timein the
Russian region than in the American region (Garner et al. 1990). Historically polar bears ranged as far south as St. Matthew Island
(Hanna 1920) and the Pribilof 1dands (Ray 1971) in the Bering Sea. Current analysis of mitochondrial DNA indicate little
differentiation of the Alaska polar bear stocks (Cronin et al. 1991, Scribner et al. 1997). However, the use of microsatellites to
differentiate polar bear populationsin the Canadian Arctic (Paetkau et al. 1995) may prove to be a useful technique resolving future
questions concerning stock separation and management unitsin Alaska.

Past management regimes have consistently distinguished between these stocks based upon the previous information. A
management agreement with hunters of Alaska and the Northwest Territories, specific to the Beaufort Sea stock, has been in place
since October, 1988. Similarly, a future management agreement between the U.S.and Russia governments and Native users of Alaska
and Chukotka, specific to the Chukchi/Bering seas stock is currently being developed. The bounds of these stocks may be refined in
the future based upon the availability of new information.

United
States

H33% Bezufort Sea Stock
2 Cukch fResing Seas Stock

Canada

POPULATION SIZE

Polar bears occur at low densities throughout their circumpolar range (DeMaster and Stirling 1981). They are long lived, mature
|ate, have an extended breeding interval, and have small litters (Lentfer et al. 1980, DeMaster and Stirling 1981). Historically polar
bear population size in Alaska has been difficult to estimate because of inaccessibility of the habitat, movement of bears across
international boundaries, and budget limitations (Amstrup and DeMaster 1988; Garner et al. 1992).
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Minimum Population Estimate
A reliable population estimate for the Chukchi/Bering 300
seas population currently does not exist. Lentfer (ALJ 1977) pieie T het e i B e
estimated that the Chukchi/Bering seas population stock %

(Wrangel Idand to western Alaska) to be 7,000 and

Chapman estimated the Alaska population (both stocks) at

5,550 t0 5,700 (ALJ 1977). Lentfer's and Chapman's

estimates (ALJ 1977), however, were not based on rigorous »

dtatistical analysis of population data and thus variance 2 ;
estimates could not be calculated. Amstrup et al. (1986) % i %%
estimated densities based on mark and recapture of 266 polar 0 AN A
bears near Cape Lisburne on the Chuckchi Sea but a 1965 1970 1875 1980 1985 1980 1985
population estimate for the Chukchi Sea was not devel oped Year

at that time. However, in 1988 Amstrup and DeMaster

(1988) estimated the Alaska population (both stocks) at 3,000 Figure 2. Annual harvest of polar bears from the
to 5,000 animals based on densities calculated by Amstrup et [Chukchi/Bering seas stock in Alaska (1960-1996).

al. (1986). The area for which the estimate applied and the

variance associated with the estimate were not provided for

the 1988 population estimate (Amstrup and DeMaster 1988). A crude population estimate for the Chukchi/Bering seas stock of 1,200
to 3,200 animals was derived by subtracting the Beaufort Sea population estimate of 1,800 animals (Amstrup 1995) from the total
Alaska statewide estimate, 3,000 to 5,000, (Amstrup and DeMaster 1988). The IUCN Polar Bear Specialist Group (1997) estimated
this population to be approximately 2,000 to 5,000. Other information with potentia to estimate the size of this stock, such as
extrapolation of denning data, have not been included due to large variation and uncertainty in the data. Since areliable estimate for
the size of this stock is unavailable, aminimum population estimate ( N,.,,) has not been calculated.

Current Population Trend

Prior to the 20th century, when Alaska's polar bears were hunted primarily by Alaskan Natives, both stocks probably existed near
carrying capacity (K). The size of the Beaufort Sea stock appeared to decline substantialy in the late 1960's and early 1970's (Amstrup
et al. 1986) due to excessive harvest rates when sport hunting was legal. Similar declines could reasonably have occurred in the
Chukchi Sea, although there are no data with which to test this assumption. Since passage of the Marine Mammal Protection Act
(MMPA) in 1972 harvest rates have declined and both stocks seem to have grown --- judging from () mark and recapture déta,
athough recapture data are too sparse for the Chukchi stock to quantify its growth; (b) observations by Natives and residents of coastal
Alaskaand Russig; (c) catch per unit effort indices; (d) reports from Russian scientists (Uspenski and Belikov 1991); and (€) changes
in the age composition of the harvest (Schliebe et al. 1995).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Default values for the maximum net productivity rates (Ryax) for Alaska polar bear stocks were not established at the La Jolla
PBR workshop (Wade and Angliss 1997). Population/stock specific scientific datato estimate Ry ax are not available for the
Chukchi/Bering seas stock of polar bears. Ryax for this stock may be similar to the 6.03 percent reported for the Southern Beaufort
Seapolar bear stock. Taylor et. d. (1987) estimated the sustainable yield for adult female polar bears from a hunted population to be
< 1.6% per annum based upon modeling.

POTENTIAL BIOLOGICAL REMOVAL (PBR)

Under the 1994 re-authorized MMPA, the potentia biological removal (PBR) level is defined as the product of the minimum
population estimate, one-half the maximum theoretical net productivity rate, and arecovery factor: PBR = (N ) (%2 Ruax)(Fgr).
Although arecovery factor of 1.0 is probably most accurate, the stock was assigned a recovery rate Fg of 0.5 following the guidelines
of the PBR workshop (Wade and Angliss 1997) since the status of the population is unknown (Wade and Angliss 1997). The PBR level
cannot be calculated for the Chukchi/Bering seas stock in the absence of areliable estimate of minimum abundance. Increased efforts
are necessary to estimate the size, harvest and life history data for this stock.

ANNUAL HUMAN CAUSED MORTALITY

Fisheries|nfor mation
Polar bear stocksin Alaska have no direct interaction with commercial fisheries activities.
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Alaskan Sport and Native Subsistence Harvest

Historically, polar bears have been killed for subsistence, handicrafts and recreation. Based upon records of skins shipped from
Alaska, the estimated annual harvest for 1925-53 averaged 120 bears and was primarily by Native hunters. Recreational hunting using
aircraft was common from 1951-72, increasing annual harvest to 150 during 1951-60 and to 260 during 1960-72 (Amstrup et al. 1986;
Schliebe et al. 1995). Aeria hunting by non-Naitves has been prohibited since 1972. This reduced the mean annual harvest for both
populations to 111 during 1980-96 (SD=56; range 41-297) (Schliebe et al. 1995) (Fig. 2). Harvests from the Chukchi/Bering seas stock
accounted for 68% (mean=75) of the annual Alaskakill during this period.

Recently, harvest levels for this stock have been declining. The 1991-1996 mean U.S. harvest was 45.2 bears and the sex ratio
was 63M:37F. Seven subsistence kills, taken for defense of life or property from 1991-1996, were recorded as subsistence takes. The
number of unreported kills since 1980 to the present time is thought to be negligible. Inwestern Alaska, there is presently no
government control on the number of bears taken providing the population is not depleted and the taking is not wasteful. A forma self-
imposed hunter management agreement, with harvest guidelines, similar to that of the North Slope Borough and Canadian Inuvialuit
Game Council management agreement has not been developed. However development of a management agreement for this stock
between Native representatives of both countries and between the United States and Russian governmentsis ongoing. 1n 1997, a
Cooperative Agreement was devel oped between the U.S. Fish and Wildlife Service and the Alaska Nanuug Commission to implement
Section 119 of the MMPA Amendments of 1994. This Agreement facilitates local participation in activites related to the conservation
and management of polar bears.

Other Removals

Russia prohibited al hunting of polar bearsin 1956 in response to perceived population declines caused by over-harvest. In
Russia, only asmall number of animals, less than 3-5 per year, were removed for placement in zoos prior to 1986 (Uspenski 1986) and
afew were taken in defense of life. No bears were taken for zoos or circuses from 1993 to 1995 (Belikov 1997). The demand for zoo
animals has decreased in recent years. Prior to emergence of increased illegal take in 1992, Belikov (1993) estimated that up to 10
“problem” bears were killed annually in al of the Russsian Arctic. Increased illegal hunting of polar bearsin the Russian Arctic was
recognized in 1992, primarily in response to decentralization of management authority, entering a free market economy, and increased
economic pressures. Although the magnitude of theillegal harvest in Russia from the Chukchi/Bering seas stock is unsubstantiated,
estimates range from 10 to 150 bears per year.

In Alaska, 3 orphaned cubs have been placed into zoos since 1989. In Alaska anillegal harvest, if it occurs, is so small asto be
undetectable. Industry has not been responsible for any lethal take of polar bearsin this region.

STATUSOF STOCK

Polar bears in the Chukchi/Bering seas stock are not listed as “ depleted” under the MMPA or listed as “threatened” or
“endangered” under the Endangered Species Act. Although reliable estimates of the minimum population, PBR level, and human-
caused mortality and seriousinjury are currently not available, the stock appears to have increased during the past 27 years despite a
substantial annual harvest. The stock appears to be increasing dightly or stabilizing at arelatively high level, however the relationship
of this population to K cannot be determined with existing information. Due to the lack of information indicating that subsistence
hunting is adversely affecting this population stock and no incidental loss due to any U.S. commercia fishery, the Chukchi/Bering seas
polar bear stock is classified as a non-strategic stock.
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POLAR BEAR (Ursus maritimus): Alaska

Southern Beaufort Sea Stock
U.S. Fish and Wildlife Service, Marine Mammals Management, Anchorage, Alaska

STOCK DEFINITION AND GEOGRAPHIC RANGE

Polar bears are circumpolar in their distribution in the
northern hemisphere. They occur in several largely discrete
stocks or populations (Harington 1968). Polar bear movements
are extensive and individual activity areas are enormous
(Garner et al. 1990, Amstrup 1995). The parameters used by
Dizon et al. (1992) to classify stocks based on the
phylogeographic approach were considered in the determination
of stock separation in Alaska. Several polar bear stocks are
known to be shared between countries (Amstrup et al. 1986,
Amstrup and Demaster 1988). Lentfer hypothesized that two
Alaska stocks exist based upon: (a) variationsin levels of heavy
metal contaminants of organ tissues (Lentfer 1976, Lentfer and
Galster 1987); (b) morphological characteristics (Manning . AR i
1971; Lentfer 1974; Wilson 1976); (c) physical oceanographic | gure 1. Polar bear distribution. T
features which segregate stocks (Lentfer 1974) and; (d)
movement information collected from mark and recapture
studies of adult female bears (Lentfer, 1983, Amstrup 1995) (Figure 1).

Recent studies (Amstrup 1995) have shown that the eastern bound of the Southern Beaufort Sea stock occurs south of Banks
Idand and east of the Bailie Idands, Canada. The western bound is near Point Hope. The southern boundary of the northern Beaufort
Sea stock was delineated by Bethke et al. (1996). Thereis minimal overlap between the southern and northern Beaufort Sea
populations (Amstrup and Durner In prep). An area of overlap between the Southern Beaufort Sea stock and the Chukchi/Bering seas
stock occurs between Point Barrow and Point Hope, centered near Point Lay (Garner et al. 1990, Garner et al. 1994, Amstrup 1995).
Telemetry data further indicate that adult female polar bears marked in the Southern Beaufort Sea spend about 25% of their time in the
northeastern Chukchi Sea, whereas females captured in the Chukchi Sea spend only 6% of their time in the Southern Beaufort Sea
(Amstrup 1995). Activity areas of Southern Beaufort Sea females averaged 162,124 km? (range 12,730 to 596,800 km?) (Amstrup
1995). Current analysis of mitochondrial DNA indicate little differentiation of the Alaska polar bear stocks (Cronin et al. 1991,
Scribner et al. 1977). However, the use of microsatellites to differentiate polar bear populations in the Canadian Arctic (Pagtkau et
al. 1995) may prove to be a useful technique resolving future questions concerning stock separation and management unitsin Alaska.

Past management regimes have consistently distinguished between the Alaskan stocks based upon the previous information. The
Inuviauit of the Inuvialuit Game Council (IGC), Northwest Territories, and the Inupiat of the North Slope Borough (NSB), Alaska,
signed a Polar Bear Management Agreement for the Southern Beaufort Seain January 1988. This agreement, which issimilar in
many respects to the international Agreement on the Conservation of Polar Bears signed by the five circumpolar nations of the Arctic,
sets harvest guidelines based on the principles of sustained yield.

United
States

EY Beaufort Sea Stock
R Chunkeh Fiecing Seas Stack

Canada

et
il

POPULATION SIZE

Polar bears occur at low densities throughout their circumpolar range (DeMaster and Stirling 1981). They are long lived, mature
late, have an extended breeding interval, and have small litters (Lentfer et al. 1980, DeMaster and Stirling 1981). Accurate population
estimates for the Alaskan populations have been difficult to obtain because of low population densities, inaccessibility of the habitat,
movement of bears across international boundaries, and budget limitations (Amstrup and DeMaster 1988, Garner et al. 1992).

Minimum Population Estimate

Amstrup et a. (1986) and Amstrup (1995) are the sources of populations estimates which include variance estimates.
Amstrup et al. (1986) estimated the Southern Beaufort Sea stock at 1,778 (S.D. + 803); C.V. = 0.45) during the 1972-83 period.
Amstrup (1995) estimated the Southern Beaufort Sea stock at around 1800 animals. Recent modeling and analysis of an expanded
population data base, derived from capturing, marking and recapturing animals, provides potential estimates of abundance for this
stock. Population size was estimated through a modified Lincoln-Petersen model incorporating independent measures of survival
(Amstrup 1995). Estimates were developed for the entire population and also for the female component. The female population
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estimates were developed since capture bias excluding maes occurred during some years. The modified Lincoln-Peterson estimate is
corrected, based on radio telemetry, for animals unavailable for sampling. The population size estimate, judged most accurate for the
early years of the mark and recapture study was obtained in 1976 (N=835, C.V.= 0.29). Thiswasthe lowest C.V. valuefor any of the
early years of the study. The population size estimate for the later years judged most accurate was obtained in 1986 (N=1,417,
C.V.=0.10). Growth rates based on changes in the female population during the same period, using the same data, changed from 598
(C.V.=0.45) to 744 (C.V.=0.13). This change suggested an instantaneous growth rate of 0.022. A Ledlie matrix estimate of population
growth of females based upon satellite telemetry datawas 0.024 and collaborated the Lincoln-Petersen estimate. The 0.022 growth
rate was selected and applied to the 1986 population estimate (1,417) to derive a 1996 population size projection.

The resultant population point estimate is 1,765. Thus the Ny, value calculated here "provides reasonable assurance that the
stock sizeisequal to or greater than the estimate” (following the 1994 reauthorization of the Marine Mammal Protection Act. For a
population size of 1,765 and a corresponding C.V. of 0.10, the Ny, is1,611.

Current Population Trend

Prior to the 20th century, when Alaskas polar bears were hunted primarily by Natives, both stocks probably existed near carrying
capacity (K). Once harvest by non-Natives became common in the Southern Beaufort Sea,the size of these stocks declined
substantially (Amstrup 1995). Since passage of the Marine Mammal Protection Act (MMPA) in 1972, both stocks seem to have
increased based on: (a) mark and recapture data; (b) observations by Natives and residents of coastal Alaska and Russia; (¢ ) catch per
unit effort indices; (d) reports from Russian scientists (Uspenski and Belikov 1991); and (€) harvest statistics on the age structure of the
population. Recapture data on survival and recruitment for females from the Southern Beaufort Sea stock indicate a population growth
rate of 2.4% from 1981 to 1992 (Amstrup 1995). Comparisons of Southern Beaufort Sea data from 1967-74 and 1981-92 periods
(Amstrup 1995) reved no significant changesin age at first reproduction, numbers of cubs produced per female, or litter sizes for cubs-
of-the-year (COY s) or 2-year-olds. However the sizes of yearling litters were greater in the period from 1967 - 1974. Small sample
sizesin thefirst period and differencesin sampling procedures between the two periods may mask any change in litter sizesfor COY's
and 2-year-olds. The age structure of the population was younger during the first period, when survival was greater for young and less
for adults, compared to the second period. These later changes are consistent with populations approaching K. Scientific data
indicates population growth and empirical observations by Native hunters of increasing numbers of bears observed on and near shore
further supports this population trend. Consequently, this stock has been assigned a recovery rate F; of 1.0.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Default values for Ryax for Alaska polar bear stocks were not established at the La Jolla PBR workshop (Wade and Angliss
1997). Taylor et. d. (1987) estimated the sustainable yield of the female component of the population a < 1.6% per annum. The
following information is used to understand the Ry ax determination. From 1981-92, vital rates of polar bears in the Southern Beaufort
Seawere asfollows: average age of sexual maturity (females) was 6 years; average COY litter size was 1.67; average reproductive
interval was 3.68 years; and average annua natural mortality (nM), which varies by age class, ranged from 1-3% for adults (Amstrup,
1995).

Currently, the Southern Beaufort Sea population may be approaching K (Amstrup 1995). A Ledlie type matrix of recapture data,
which incorporates the best reproductive rates, and the best surviva rates determined by the Kaplan Meir method, projected an annual
intrinsic growth rate (including natural mortality but not human-caused mortality) of 6.03% for the Southern Beaufort Sea stock
(Amstrup 1995). Since this calculation did not include human-caused mortalities it represented the “natural” survival rate. Survival
rates for cubs and yearlings were also cal culated with the assistance of radio telemetry. This mimics a situation in nature where
environmental resistance islow and surviva high. Thisrate of growth (6.03%) assumes human effects are absent. Further, the
calculation assumes a 50M:50F population sex ratio.

POTENTIAL BIOLOGICAL REMOVAL (PBR)

In the following calculation: (Nyn) (Y2 Ruax) (F;) = PBR (Wade and Angliss 1997) the minimum population estimate, Ny,
was 1,611; the maximum rate of increase Ryax Was 6.03 percent; and the recovery factor Fs was 1.0 since the population is believed
to be within OSP. Assuming an equal sex ratio in the harvest, the PBR level for the Southern Beaufort Sea stock is 49 bears per year.
In the Southern Beaufort Sea, however, the sex ratio of the harvest is approximately 2M:1F and thus the PBR level was adjusted to 73
bears per year with no more than 24 females harvested. The sex ratio of males to femalesin the population is assumed to be
approximately 50/50. This figure is conservative and incorporates the best information available.
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ANNUAL HUMAN CAUSED MORTALITY
Fisheries|nfor mation
Polar bear stocksin Alaska have no direct interaction with commercial fisheries activities.

Alaskan Sport and Native Subsistence Harvest

Historically, polar bears have been killed for subsistence, handicrafts, and recreation. Based upon records of skins shipped from
Alaska, the estimated annual harvest for 1925-53 averaged 120 bears and was primarily by Native hunters. Recreational hunting using
aircraft was common from 1951-72, increasing annual harvest to 150 during 1951-60 and to 260 during 1960-72 (Amstrup et al. 1986;
Schliebe et al.1995). Aerid hunting has been prohibited since 1972. This reduced the mean annual harvest to 111 during 1980-96
(SD=56; range 41-297) (Schliebe et al. 1995) (Figure 2).
The Southern Beaufort Sea polar bear harvest accounted for
32% of the total Alaskakill (annual mean=36 bears). The 200
sex ratio of the harvest from 1980-96 was 69M:31F. ==z Braufar Sra Stock

A management agreement between Canadian Inuit and
Alaskan Inupiat of the North Slope has been in place since
1988 (Nagesk et al. 1990). Sinceinitiation of thislocal user
agreement, the combined Alaska/Canada mean harvest from
this stock has been 58.8 bears per year which is less than of
an annud dlocation guideline of 80 and PBR level of 73. The
harvest in Canada is regulated by a quota system. The 0 a4
harvest in Alaska s regulated by voluntary actions of local v Z %E% ag
hunters. In 1997 a Cooperative Agreement was devel oped
between the U.S. Fish and Wildlife Service and the Alaska 1965 1970 1975 1880 1985 1690 1995
Nanuug Commission to implement Section 119 of the Marine Year
Mammal Protection Act Amendments of 1994. This
Agreement facilitates local participation in activites related
to the conservation and management of polar bears.

The 1991-1996 mean harvest for the Southern Beaufort
Seain Alaskawas 32.4 and the sex ratio is 71M:29F. Eleven recorded subsistence kills were taken for defense of life or property from
1991-1996 and are incorporated as subsistence takes. Approximately 7% of the documented harvest is comprised of bears which are
not tagged in the Marking and Tagging Reporting Program (MTRP) established in 1988. Sex remains unreported for approximately 14%
of the harvest, which includes 7% from both the documented and undocumented harvest, respectively.
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Figure 2. Annual harvest of polar bears from tbe Southerr
Beaufort Sea stock in Alaska (1960-1996).

Other Removals

Orphaned cubs are occasionally removed from the wild and placed into zoos: One cub was placed into public display facilities
during the past five years. Authorized activities (“incidental take” regulations), associated with the exploration, development,
production, and transportation of oil and gas, may potentially impact polar bears and their habitat. In recent time three lethal takes
related to industrial activities and one at aremote radar defense site on the north dope have been documented.

STATUSOF STOCK

The Southern Beaufort Sea Stock has not been determined to be "depleted” under the MMPA or listed as "threatened” or
"endangered" under terms of the Endangered Species Act. This stock is therefore within optimum sustainable population levels. The
conservatively calculated PBR level is greater than the average human harvest. The stock does not experience any incidental loss to
commercid fishing. Based on information prior to 1992 this stock appears to be increasing at an annual growth rate of 2.2% to 2.4%
(Amstrup 1995). From 1991-1996 the Southern Beaufort Sea Stock has sustained a 1.9% harvest which is less than the maximum
sustainable harvest. The Southern Beaufort Sea stock appears to be increasing dightly or stabilizing near K. The Southern Beaufort
Sea stock of polar bearsin Alaskais designated a "non-strategic stock.”
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PACIFIC WALRUS (Odobenus rosmarus divergens): Alaska Stock
U.S. Fish and Wildlife Service, Marine Mammals Management, Anchorage, Alaska

STOCK DEFINITION AND GEOGRAPHIC RANGE
The family Odobenidae is represented by a
single modern species Odobenus rosmarus Of [
which two subspeciesare generally recognized: the ; o Beaufort
Atlantic walrus (O. r. rosmarus) and the Pacific | 3_ fast Siberian
walrus (O. r. divergens) (Mansfield 1958, Fay
1982). Thetwo subspeciesaoccur in geographically
isolated populations. ThePacificwalrusistheonly
form occurring inU.S. watersand consideredinthis
account.  Pacific walrus mainly inhabit the
continental shelf waters of the Bering and Chukchi
seas, occasionally moving into the eastern East
Siberian Sea and the western Beaufort Sea

(Figure 1).

During the summer months, most of the
population migratesinto the Chukchi Sea, however
thousands of animals, primarily adult males,
congregate on or near terrestrial haulouts in the
Gulf of Anadyr and inBristol Bay. During the late
winter breeding season, Pacific walrusarefoundin
two major concentration areas of the Bering Sea
whereopen|eads, polynyas, or thiniceoccur (Fay et

al. 1984). While the specific location of these — - *
groups varies annually and seasonally depending Figure 1. Distribution of the Pacific walrus. 1. Gulf of

upon the extent of the seaiice, generally one group Anadyr. 2. Bristol Bay. 3. St. Lawrence Island. 4. Nunivak
ranges from the Gulf of Anadyr into a region Island.

southwest of St. Lawrence Idand and a second

group isfound in the southeastern Bering Seafrom south of Nunivak Island into northwestern Bristol Bay. Currently,
animalsinthese two regionsare assumed to represent a single stock. Mitochondrial and nuclear DNA analysisof tissue
samples taken from animals in the two areas in April (shortly after breeding season) indicate that either they are not
discrete breeding groups, or, that separationtook place so recentlythat it isnot yet genetically detectable (Scribner ez al.
1997).

POPULATION SIZE

The current size of the Pacific walrus population is unknown. Fay (1957, 1982), Sease and Chapman (1988), and
Fay et al. (1989), reviewed the history of population status and survey results from the beginning of commercial
exploitation of Pacific walrusin the 18th century to the mid part of this century. More recently, Fay et al. (1997)
estimated popul ation statusfor the period 1950 to 1989. The actual size of the pre-expl oitation population isunknown,
but has been estimated to have been between 200,000-250,000 animals. Over the past 150 years, the size of the Pacific
walrus popul ation hasfluctuated markedly, presumably inresponseto varying levels of commercial exploitation. Since
the most recent reduction to an estimated 50,000-100,000 animalsin the mid-1950s, the population hasincreased under
various protective measures implemented by the U.S. and Russia (the former Soviet Union).

Cooperative aeria surveys by the U.S. and Soviet Union (now Russia) wereinitiated in 1975 under the auspi ces of
the 1972 Agreement on Cooperation in the Field of Environmental Protection. The 1975 survey estimated the
population size at 221,360 (Gol'tsev 1976, Estes and Gilbert 1978, Estes and Gol'tsev 1984 ). A second joint census,
conducted in 1980, estimated population size at 246,360 (Johnson et al. 1982, Fedoseev 1984). A third survey,
conductedin 1985, produced apopul ationestimate of 234,020 (Gilbert 1986, 1989 a,b, Fedoseev and Razlival ov 1986).
The most recent aerial survey, flown in 1990, produced an estimate of 201,039 (Gilbert er al. 1992), however a
considerable portion of the eastern Chukchi Sea usually inhabited by walrusin more typical ice years was not surveyed
because ice was not present. The estimates generated from these surveys should be viewed as conservative population
estimates that are not useful for detecting
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popul ationtrends (Hillsand Gilbert 1994, Gilbert et al. 1992). Cooperative aerial surveyswere suspended in 1995 due
to budget limitations and unresolved methodological problems (See Estes and Gilbert 1978 for areview).

Minimum Population Estimate

Following the guidelines of the Potential Biological Removal workshop (Wade and Angliss 1997), the minimum
population estimate (N,,) for Pacific walrus was calculated based upon the most recent (1990) survey data. Direct
counts of walruson land hauloutsinthe U.S. and Russiawere added to minimum abundance estimatesfor walrusonice
andinwater to calculate Ny,. Minimum abundanceestimatesfor iceand water stratawere based upon thelower bounds
of the 20th percentile of alog normal distribution of stratum estimateswith calculated coefficients of variation. Using
this approach, Ny, for Pacific walrusis 188,316 (Table 1).

Tablel. Calculation of estimated minimum popul ation sizefor Pacificwal rusbased on 1990 survey information (Gilbert
etal. 1992). For stratum estimates with cal culated coefficients of variation (C.V.), the minimum estimate is the lower
bound of the 20" percentile of al og-normal distribution of the strata estimate.

Habitat Stratum Estimated Abundance C.V. Minimum Estimate
Ice A 3,352 0.64 2,047
B 256 0.48 174
C 48 1,39 20
D 1,639 0.81 901
E 7,189 1.20 3,246
F 3,603 0.58 2,290
G 402 1.16 185
Subtotal 16,489 8,862
Water Y 2,403 0.86 1,284
Z 10,734 0.59 6,757
Coastal 9,366 - 9,366
Subtotal 22,503 - 17,406
Land 162,047 - 162,047
Total 201,039 NM=,N 188,316

Current Population Trend
Differencesin survey design and methodol ogies preclude describing any clear trend inpopul ationsize (Hills 1992,
Hills and Gilbert 1994).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

The current net productivity rate of the Pacific walrus population is unknown. Estimates of net productivity rates
for walrus populations range from 3-13% per year, with most estimates falling between 5-10% (Chapskii 1936,
Mansfield 1959, Krylov 1965, 1968, Fedoseev and Gol'tsev 1969, Sease 1986, DeMaster 1984, Sease and Chapman
1988, Fay et al. 1990, Fay et al. 1997).

The theoretical maximum net productivity rate (Ryax) for walrusis also unknown. Stock assessment guidelines
recommend using adefault Ry ,x valueof 12% for pinniped specieswhen Ry, iSnot known (Wade and Angliss1997).
AnRyax Valueof 12% may betoo highfor walrus; althoughwal rusarelong-lived and appear to havelow rates of natural
mortality, they produce a maximum of one calf every two years while most other pinniped species are annual breeders
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(Fay 1982). TheFish and Wildlife Service (FWS) and the Biological Resources Division of theU.S. Geologica Survey
are currently supporting research and modeling efforts to improve estimates of net productivity. Until additional data
become avail able from which more accurate estimates of population growth can be determined, the FWS has adopted a
theoretical Ry ax Valueof 8% for thisstock. Whilethere are currently no datato support this specific rate, the estimate
appears reasonable considering the range of published estimates of net productivity for walrus populations (3-13%).

POTENTIAL BIOLOGICAL REMOVAL

Based on Wade and Angliss (1997), the potential biological removal (PBR) level was calculated asthe product of
the minimum popul ation estimate (Ny,n), one-half the maximum theoretical net productivity rate (Ry,x) and arecovery
factor. A recovery factor (Fg) of 1.0 was chosen for this stock since the population is believed to be within Optimal
Sustainable Population (OSP) levels. The PBR level derived from thisinformation is 7,533 walrus per year (188,316
x 0.04 x 1).

ANNUAL HUMAN CAUSED MORTALITY
Fisheries Information

Although there are no reliable data avail able concerning the incidental catch of Pacific walrusin fisheries operating
in Russian waters, the level of take is believed to be small (pers. comm. Vaeriy Vladimirov, VNIRO Marine Mammal
Laboratory, Moscow). Inthe U.S. regulatory zone, walrus have been reported to be taken incidentally in the domestic
groundfish trawl fisheries of the eastern Bering Sea (Appendix Il Table ¢, Hill er al. 1997). Fisheries observer data
collected by the National Marine Fisheries Service (NMFS) between 1992 and 1996 indicates that the mean number of
walruscaught per year was16.6 animals (range 8-25) (Unpublished data, Michael Perez, NMFS, NMML, 7600 Sand Pt.
Way, NE, Seattle, WA 98115). In the cases where sex was identified, all of the take consisted of adult males. Most
(80%) were aready decomposed upon catch, indicating that at |east aportion of the catch consisted of individualswhose
mortality was unrelated to fisheries interactions (e.g. harvest loss or natural mortality). Only three live takes were
recorded over thisperiod. Based onthesedata, the estimated level of incidental take associated with commercial fisheries
in U.S. watersis approximately 17 walrus per year (>1% of PBR). At the present time, this mortality rateis far below
the10% of PBR level proposed by NM FSas"insignificant levels of mortality and seriousinjury approaching azerorate.”

Subsistence Harvest

Fay and Bowlby (1994), present walrusharvest datafor the U.S. and Russia between 1931 and 1988. Harvest data
for the period 1989-1996 were collected by then FWS in U.S. waters, and by Magadan Okhotskrybvod (Fisheries
Inspection Service) in Russia. An analysis of the number of walrus struck and lost during monitored subsistence hunts
concluded that approximately 42% of the animals struck by bullets werelost, and that very few animals struck and lost
recovered fromtheir wounds(Fay et a/. 1994). Overall, thecombinedtotal U.S./ Russian harvest (including an estimated
42% struck andlost) over the past 36 yearshas averaged 7,334 walrusper year (range 3,200-16,100). Harvest levelsare
substantially lower in the 1990s than in the previous decade (Figure 2). Possiblefactors affecting thisdeclineinclude:
the cessation of Russian ship-based harvests;
changing political, economic, and socia conditions
affecting hunters; aswell astheinfluenceof weather 20000
and ice conditions on hunting success.

The FWS has adopted the average annual
harvest over the past 5 years (1992 through 1996) as 15000
the estimate most representative of the current
harvest level. Between 1992 and 1996, the
combined annual harvest of the U.S. and Russia
(including a 42% struck and lost rate) averaged
4,869 walrusper year (Table 2). Thesex ratio of the
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approximately equal. Unfortunately, the sex ratio of ﬁ %
the Russian harvest was not recorded, and harvest o ; . . .
data may have been under reported (pers. comm. 1960 1965 1970 1975 1980 1985 1990 19495
Yuri Bukhtiyarov, TNIRO Marine Mammals Year

Laboratory of Magadan). It isessential that harvest L USACatch mmmm Russian Catch r777 Est. Struck & Lost
monitoring inboth nations be maintained inorder to
accurately assess the impact of the harvest to this  Figure 2. Harvest of Pacific walrus, 1960 - 1996.
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stock. In 1997, a Cooperative Agreement was developed between the FWS and the Eskimo Walrus Commission to
implement Section119 of the Marine Mammal ProtectionAct. ThisAgreement facilitateslocal participationinactivities
related to the conservation and management of walrus including participation in activities such as harvest monitoring.
Inthefuture, harvest monitoring programsin Russia may be strengthened through international conservationagreements
between the United States and Russia.

Table 2. Estimated harvest of Pacific walrus, 1992-1996. Russian harvest information provided by Okhotskrybvod
(Fisheries Inspection Service), Magadan, Russia. U.S. harvest information was collected by the U.S. Fish and Wildlife
Service, MarineMammal sManagement Office, Anchorage, Alaska, and areadjusted for unreported walrus(Garlich-Miller
and Burn 1997). Corrected harvest incorporates a 42% struck and lossrate from Fay et al. (1994).

Reported Russia Reported U.S. Harvest | Total Reported Harvest Total Corrected
Y ear Harvest Harvest
1992 1,670 1,683 3,353 5,781
1993 856 1,183 2,039 3,516
1994 1,013 1,611 2,624 4,524
1995 1,071 1,674 2,745 4,732
1996 941 2,419 3,360 5,794
Mean 1,110 1,714 2,824 4,869

Other Removals

Other sources of human caused removal between 1992 and 1997 haveincluded: the collection of 14 walrus calves
(<3 calveslyr) for public display; the occasional rescue of stranded animals (<1 /yr); and the potential mortality from
authorized ("small take" regulations) industrial activitiesinthe Chukchi Sea (therehasbeenonly 1 documented mortality
since 1988). Based on thisinformation, approximately 4 walrus per year were taken due to "other" human activities.

Total Estimated Annual Human Caused Mortality
Based ontheinformation above, thetotal estimated annual human caused mortality iscalculatedto be 4,890 walrus
per year (17 dueto fisheries, 4,869 due to harvest, 4 due to other removals).

STATUS OF STOCK

Inspiteof an inability to determine precisely the bounds of OSP as currently defined, the population is believed to
be within OSP giventhelarge 1990 popul ation estimate (Fay et al. 1990, Gilbert ef al. 1992, FWS 1994). The Pacific
walruscurrently has an estimated mean annual level of human mortality and seriousinjury of 4,890 walrusper year; that
valueislessthan the calculated PBR rate of 7,533. Therefore the stock has been determined to be "non-strategic.”
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SEA OTTER (Enhydra lutris): ALASKA STOCK

U.S. Fish and Wildlife Service, Marine Mammals Management, Anchorage, Alaska

A Conservation Plan for sea otters has been completed by the Fish and Wildlife Service (FWS 1994); all
information contained in that plan is incorporated by reference in this stock assessment.

STOCK DEFINITION AND GEOGRAPHIC RANGE
Sea otters in North America occur from the

Aleutian Islands to California. More than 90% of [ P
the world's sea otter population can be found in | RUSSIA \\ e J«ﬁf )
Alaska waters (Rotterman and Simon-Jackson | > o —~ o
1988). Those animals which occur in Alaska are = \;}, \s ‘ “

S NS Alaska CANADA

currently managed as a single stock. However,
previous studies have suggested that sea otters can
be separated into multiple stocks within Alaska
based on the Dizon et al (1992) phylogeographic
approach including distributional data (geographic =
separation) and genetic relationships (U.S. » ?,x\ - G
Departments of Commerce and Interior 1978; |7 <& 2
Rotterman and Simon-Jackson 1988; Cronin ef al in
review). This information will be used when
evaluating the separation of Alaska sea otters into
multiple stocks in the future.

Sea otters are widely distributed throughout
Alaska from the Aleutian Islands to southeast Alaska and have reoccupied most of their historic range. However, they
may not have reached equilibrium density in several areas including certain parts of the Aleutian Islands, Kodiak
Archipelago, northern Gulf of Alaska and southeast Alaska. It is expected that sea otters will continue to move into
new areas within their range that they currently do not occupy or where they are currently present in low densities.

S .
A
Aleske =2

el
Telumid

@ %
Gulf of e
Alaske

Figure 1. Sea Otter Distribution in Alaska.

POPULATION SIZE

Historically, sea otters occurred in nearshore waters around the North Pacific rim from Hokkaido, Japan, through
the Kuril Islands, Kamchatka Peninsula, the Commander Islands, the Aleutian Islands, peninsular and south coastal
Alaska, and southward to Baja California (Kenyon 1969). The worldwide population of sea otters in the early 1700s
has been estimated at 150,000 (Kenyon 1969) to 300,000 (Johnson 1982). In Alaska, sea otters were commonly
harvested by coastal Alaska Natives prior to the commercial exploitation of sea otters. Although this Native harvest
may have caused local reductions of sea otters (Simenstad et al. 1978), the species was abundant throughout its range
prior to commercial exploitation. Extensive commercial hunting of sea otters began following the arrival in Alaska
of Russian explorers in 1741 and continued during the 18th and 19th century. This exploitation reduced the numbers
of sea otters throughout the range, completely eliminating them in some areas. In 1911, international protection was
given to the few remaining animals existing worldwide. At present, sea otters have made a remarkable recovery and
have repopulated most of their range in Alaska.

Minimum Population Estimate

Calkins and Schneider (1985) estimated a 1976 Alaska sea otter population of 100,000 to 150,000 animals. Based
on the best available data, the FWS believes the current population size is within that range and that 100,000 is the
minimum population estimate for sea otters in Alaska (FWS 1994). Although the geographic coverage is incomplete,
abundance information for certain geographic areas of Alaska is summarized in the table (DeGange and Bodkin in
preparation). These surveys include a variety of techniques (direct counts or corrected counts) and platforms (boat,
shore, fixed-wing and helicopter) with varying success. These numbers should be considered minimum counts or
estimates for these areas. The FWS considers these estimates to be conservative and acknowledges that there are
uncertainties associated with establishing a minimum population estimate. However, as required by NMFS guidelines
(NMES 1994), the FWS is reasonably assured that the stock size is equal to or greater than this estimate.
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The Aleutian Island survey results from 1992
(FWS unpubl. data) were from aerial surveys

Table 1. Survey results from selected areas in Alaska.

(91m elevation, 51.4 m/s) withcorrection factors
R . . Count/ Survey
determined frorp s1mu}ta!neous air and groqnd Location Estimate  Year Reference
counts. The Prince William Sound and Kodiak Near Islands 2259 1992 USFWS unpubl. data
survey results from 1994 (FWS unpubl. data)
. . Rat Islands 3,470 1992 USFWS unpubl. data
were from aerial surveys (91m elevation, 26.8
m/s) with correction factors determined from Andreanof and 9752 1992 USFWS unpubl. data
L. R R Delarof Islands
systematic intensive search units along the i
. .. . Islands of Four Mts 171 1992 USFWS unpubl. data
transect lines to account for diving behavior.
Fox Islands 3,451 1992 USFWS unpubl. data
Current Population Trend Pribilof Islands 30 1991 Stephensen (pers.
The observed trend in virtually all areas with . comn.)
persisting subpopulations since 1911 hasbeenone | N AK Peninsula 13,091 1986 ’f;;;’%’gema“ etal
of growth, with declines observed only as . ’
. . S. AK Peninsula 27,335 1986; Brueggeman et al
subpopulations exceeded available resources 1989 1987-
(DeGange and Bodkin in preparation). The USFWS unpubl. data
state-wide population of sea otters is expected t0 | gogiak Islands 6,100 1994  USFWS unpubl. data
Cl(l)mmue to gr(()lwhdue to uIlOCCllplfiil aref'ls Wlllthln Kenai Peninsula 2,300 1989 USFWS unpubl. data
their rang? an t e Ipany area}s. where they have Prince Wm. Sound 14,352 1994 Bodkin ( pers comm)
yet to attain equilibrium densities. ) )
N. Gulf of AK 2,830 1987, Simon-Jackson and
1988 Hodges 1987,
CURRENT AND MAXIMUM NET Monnett and
PRODUCTIVITY RATES Rotterman 1989
Estes (1990) estimated maximum net Southeastern AK 7,480 1986 Pitcher 1989;
productivity for sea otters in certain areas of 1988 DeGange and Bodkin
Alaska, British Columbia, and Washington State 10 Prep.

between 17 and 20% per year based on observed population changes. However, maximum net productivity rates have
not been estimated throughout the sea otter's range in Alaska.

Maximum productivity rates throughout all areas of Alaska are unknown. In the absence of more detailed
information for maximum net productivity rates throughout Alaska, the rate calculated by Estes (1990) of 20% was used
for this stock assessment.

POTENTIAL BIOLOGICAL REMOVAL (PBR)

In the following calculation, (Nyn )(1/2 Ryax ) (Fr) = PBR the minimum population estimate (Nyy) is 100,000;
the maximum rate of increase (Ry,x) is 0.20; and the recovery factor (Fy) was chosen as 1.0 because the stock is
believed to be within the Optimum Sustainable Population (OSP) range (FWS 1994). The PBR derived from this
information is 10,000 sea otters per year. However, a removal of 10,000 sea otters per year from the state-wide
population can only realistically result in a non-adverse impact if the removal is allocated throughout the state, not
concentrated in any local areas, and considers sex and age of harvested animals.

ANNUAL HUMAN CAUSED MORTALITY
Oil and Gas Development

Activities associated with the exploration, development, and transportation of oil and gas have the potential for
adversely impacting sea otters and their habitat in Alaska. The Exxon Valdez oil spill in March, 1989, illustrates the
impact that oil spills can have on sea otters. It is estimated that approximately 2,650 sea otters (95% CI = 500-5,000)
in Prince William Sound (Garrott et al. 1993) or 3,905 sea otters (95% CI = 1,904-11,157) spill-wide (DeGange et
al. 1994) died in Alaska as a result of the spill. Ballachey et al (1994) reported that by 1993 chronic damages to sea
otters may have been subsiding and recovery of the affected sea otter population underway. Annual mortality due to
oil and gas development activities including oil spills have not been estimated.
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Subsistence Harvest

Hunting of sea otters, including hunting by Alaska
Natives, was prohibited by the 1911 Fur Seal Treaty and later 10
by Alaska State law. Between 1911 and 1972, relatively few o J/
sea otters are known to have been killed in Alaska. In 1972, revy”
the Marine Mammal Protection Act exempted Alaska Natives
from the prohibition onhunting. Alaska Natives currently take
sea otters for subsistence use or for creating and selling
authentic Native articles of handicrafts. Between 1982 and
1986, a minimum of 1,049 sea otters was reported killed by _
Alaska Natives (Rotterman and Simon-Jackson 1988). The | & _
figure shows the harvest levels between 1989 and 1993 — -y
(Stephensen et al. 1994; FWS unpubl. data). This data is from
amandatory marking and tagging program implemented by the
FWS since 1988. There is no evidence that the harvest by Figure 2. Sea otter harvest levels in Alaska,
Alaska Natives has affected the Alaska population of sea otters 1989-1993.
or limited their distribution or productivity. However, it is
necessary that harvest efforts be spread out throughout the stock to ensure that over-harvest does not occur within local
areas of Alaska. The estimated annual take for 1993 due to Native hunting was approximately 1.2% of the estimated
minimum state-wide population and 12% of the calculated PBR.
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Research and Public Display

Between 1976 and 1994, nearly 150 sea otters were taken from Alaska waters for public display in aquaria
including those that were deemed unreleasable after the Exxon Valdez oil spill. Hundreds more have been captured,
handled, tagged and released as part of research projects. There have been no observed effects on sea otters populations
from either of these activities.

Other Activities
Between 1968 and 1972, the Alaska Department of Fish and Game (ADFG) and the FWS took an average of 519
otters per year, with a peak of 1,088 in 1970 as part of an experimental harvest. This includes sea otters transplanted,
harvested by ADFG and accidental mortalities. Additionally, in 1971 it is estimated that between 1,000 and 1,350
otters were killed in a nuclear bomb blast at Amchitka. (U.S. Departments of Commerce and Interior 1978)
Although specific data are lacking, it is likely that other human activities involving sea otters have resulted in
negligible numbers of deaths.

FISHERIES INFORMATION

The NMFS program requiring certain fisheries to keep logbooks of marine mammal interactions and allow
observers on vessels to track marine mammal interactions has provided data on sea otter interactions with certain Alaska
fisheries. No sea otter kills were reported in 1990 or 1991 through the observer program. The observer program was
discontinued after 1991. Logbook records are available from 1990 through 1992. The 1990 logbook records show 1
kill and 4 injuries due to gear interaction and 3 injuries due to deterrence in the Alaska Prince William Sound, Copper
River and Bering River drift gillnet fishery. The 1991 logbook records show 1 kill due to gear interaction in the Alaska
Kodiak salmon set gillnet fishery. No Kkills or injuries were reported in logbook records in any fishery in 1992. A
lethal interaction was also reported from the Aleutian Islands Black Cod Single Pot fishery (a fishery not required to
report interactions) where 2 sea otters were killed in 1992. Prior to the implementation of the NMFS program, studies
were conducted on sea otter interactions with the drift net fishery in western Prince William Sound 1988-1990 and no
mortalities were observed. Annual mortality rates due to commercial fishing are probably insignificant to the overall
Alaska sea otter population.

The Alaska Prince William Sound, Copper River, Bering River Drift Gillnet Fishery had the following number
of vessels registered: 1990-618, 1991-590, 1992-548. The Alaska Kodiak Salmon Set Gillnet fishery had the following
number of vessels registered: 1990-115, 1991-117, 1992-115. (NMFS 1993)
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Although lethal take was reported from the NMFES commerecial fishery logbook data, the NMFS Observer Program
estimated an overall zero kill rate based on observed kills and the total fishery effort (NMFS 1993). However, logbook
data can only be considered as a minimum estimate of mortality (NMFS 1994). Because of the lack of data, seasonal
or area differences in the fishery's incidental mortality rate and trends in mortality rate due to fishing are not possible
to determine. However, based on the available data, sea otter populations in Alaska are not likely to be significantly
affected due to commercial fishery interactions. The total fishery mortality and serious injury for the Alaska sea otter
stock is less than 10% of the calculated PBR and, therefore, can be considered to be insignificant and approaching zero
mortality and serious injury rate (NMFS 1994).

STATUS OF STOCK

The Alaska sea otter population is currently managed as one stock and is estimated to be within its OSP range.
Sea otters in Alaska are not listed as threatened or endangered under the Endangered Species Act. Sea otters have
reoccupied the majority of their former range and the population is approaching carrying capacity in some regions. The
Potential Biological Removal calculated for the stock is 10,000 sea otters annually. The known incidental take of sea
otters in commercial fishing is less than 10% of the PBR, and therefore, can be considered to be insignificant and
approaching zero mortality and serious injury rate. At this time, sea otters in Alaska are not considered a Strategic
Stock as defined by the MMPA.
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