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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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Figure 6b. Production of northern fur seal pups on St. George
Island, Alaska, 1970-98.



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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