October 1999
HARP SEAL (Phoca groenlandica):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The harp sedl occurs throughout much of the North Atlantic and Arctic Oceans (Rondd and Hedey 1981; Lavigne and Kovacs
1988); however, in recent years, numbers of sightings and strandingshave beenincressing off theeast coast of the United Statesfrom
Maineto New Jersey (Katona et al. 1993; Stevick and Fernald 1998; B. Rubingtein pers. comm., New England Aquarium). These
gppearances usualy occur in January-May, when the western North Atlantic stock of harp sedlsis et its southern most point of
migration. Theworlds harp sedl population isdivided into three separate stocks, each identified with aspecific breeding site (Bonner
1990; Lavigne and Kovacs 1988). The largest stock is located in the western North Atlantic off eastern Canadaand is divided into
two breeding herds which breed on the pack ice. The Front herd breeds off the coast of Newfoundland and Labrador, and the Gulf
herd breeds near the Magdden Idands in the middle of the Gulf of S. Lawrence (Sergeant 1965; Lavigne and Kovacs 1988). The
second stock breedsin the White Sea off the coast of the Soviet Union, and the third stock breeds on the West Ice off of eastern
Greenland (Lavigne and Kovacs 1988; Anon 1998).

Harp seds are highly migratory (Sergeant 1965; Stenson and Sare 1997). Breeding occurs a different times between mid-
February and April for each stock. Adultsthen assemble north of their whel ping patchesto undergo the annua molt. Themigration
then continues north to Arctic summer feeding grounds. In late September, after asummer of feeding, nearly al adultsand some of
theimmeatureanimals migrate southward dong the L abrador coast, usualy reaching the entranceto the Gulf of St. Lawrenceby early
winter. There they split into two groups, one moving into the Gulf and the other remaining off the coast of Newfoundland.
Following mating, the sedls disperse to feed, and in late April they again concentrate in large numbers on the ice to molt.

Theextremesouthern limit of the harp sed'shabitat extendsinto the USA Atlantic Exclusive Economic Zone (EEZ) during winter
and spring. The influx of harp sedls and geographic digtribution in New England to mid-Atlantic waters is based primarily on
strandings, and secondarily on fishery bycatch (McAlpine and Waker 1990; Rubinstein 1994).

POPULATION SIZE

The total population size of harp sedls is unknown; however, three seasona abundance estimates are available which used a
variety of methodsincluding aerid surveysand mark-recapture (Table 1). Generdly, these methodsinclude surveying thewhelping
concentrations and modeling pup production. Harp sed pup production in the 1950s was estimated at 645,000 (Sergeant 1975),
decreasingto 225,000 by 1970 (Sergeant 1975). Estimatesbegan toincrease at thistimeand have continued to rise, reaching 478,000
in 1979 (Bowen and Sergeant 1983; Bowen and Sergeant 1985) and 577,900 in 1990 (Stenson et al. 1993).

Roff and Bowen (1983) developed an estimation modd to provide amore precise estimate of tota population. Thistechnique
incorporates recent pregnancy rates and estimates of age-specific hunting mortality (CAFSAC 1992). Tota population can be
determined by multiplying pup production by afactor between 5.35 and 5.38, giving atotd of gpproximately three million harp sedls
in 1990 (Table 1).

Shdlton et al. (1992) applied a harp sedl estimation modd to the 1990 pup production and obtained an estimate of 3.1 million
(range 2.7-3.5 million; Stenson 1993) (Table 1). Using a revised population model, 1994 pup count data, and two assumptions
regarding pup mortdity rates; Shelton et al. (1996) estimated pup production and total population size for the period 1955-1994.
The 1994 total population estimates were 4.5-4.8 million harp seals (Tablel).
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Tablel. Summary of abundanceestimates(pupsandtotd) for western North Atlanticharp sedls. Y ear and areacovered during each
abundance survey, and resulting abundance estimate (N,,,,,) and coefficient of varigtion (CV).

Month/Y ear Area Ninin cv
1990 Eagtern Atlantic Canada-L abrador 577,900 pups none reported
194 Eagtern Atlantic Canada-L abrador 702,900 pups 0.09
1990 Eagtern Atlantic Canada-L abrador 3 million none reported
1990 Eagtern Atlantic Canada-L abrador 31 million none reported
194 Eagtern Atlantic Canada-L abrador 45-4.8million none reported

Minimum population estimate
Present dataareinsufficient to cal culate the minimum population estimate for USA waters. It isestimated thereare et least 4.8
million harp sealsin Canada (Shelton et al. 1996).

Current population trend

The population gppears to be increasing in USA waters, judging from the increased number of stranded harp sedls, but the
magnitude of the suspected increaseisunknown. 1N Canada, since 1990 theaverage annud growth rate hasbeen estimated to be about
5% (Shdton et al. 1996).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. The best data are based on Canadian studies. Recent
studies indicate that pup production hasincreased, but the rate of population increase cannot be quantified at thistime (Stensonet
al. 1996). The mean age of sexua maturity was 5.8 yrsinthemid-1950's, decliningto 4.6 yrsinthe early 1980'sand thenincreasing
to5.4yrsintheearly 1990's (Sare et al. 1996).

For purposes of this assessment, the maximum net productivity rate wasassumed to be 0.12. Thisvaueisbased on theoretica
moddingshowing that pinniped popul ations may not grow at ratesmuch greater than 12% given the constraints of their reproductive
life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biologicd Remova (PBR) isthe product of minimum population size, one-haf the maximum productivity rate, and
a“recovery” factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum population size is unknown. The
maximum productivity rateis 0.12, thedefault vauefor pinnipeds. The* recovery” factor, which accountsfor endangered, depl eted,
threatened stocks, or stocks of unknown status relative to optimum sustainable population (OSP) was sat at 1.0 because it was
bdieved that harp sedsarewithin OSP. PBR for the western North Atlantic harp sedl in USA watersis unknown. Applying the
formulato the minimum population estimate for Canadian watersresultsina"PBR" of 288,000 harp sedls.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Harp sed shave been commercialy hunted sincethe mid-1800'sin the Canadian Atlantic (Stenson 1993). A totd alowablecaich
(TAC) of 200,000 harp sedswas set for the large vessdl hunt in 1971. The TAC varied until 1982 whenit wasset at 186,000 sedls,
and remained &t thisleve through 1995 (Stenson 1993; Anon 1998). The TAC wasincreased to 250,000 and 275,000, repectively
in 1996 and 1997 (Anon 1998). Catchesranged from 124,000 to 231,000 from 1971-1982, declining to arange of 19,000 to 94,000
between 1983-1995, andincreased dramatically to 242,000 (1996) and 261,000 (1997) (Stenson 1993; Anon 1998). Thecommercia
catches do not account for subsistence takes.

Totd annud estimated average fishery-relaed mortdity or serious injury to this stock during 1993-1997 was 383 harp sedls
(CV =0.29; Table 2).

Fishery Information
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USA

Dataon current incidenta takesin USA fisheries are available from severd sources. 1n 1986, NMFS established a mandatory
sdf-reported fisheries information system for large pelagic fisheries. Datafiles are maintained at the Southeast Fisheries Science
Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Program wasinitiated in 1989, and since
that year severd fisheries have been covered by the program. In late 1992 and in 1993, the SEFSC provided observer coverage of
pelagic longline vessals fishing off the Grand Banks (Tail of the Banks) and provides observer coverage of vessals fishing south of
Cape Hatteras.

Recent by-catch has been observed by NMFS Sea Samplers in the New England multispecies sink gillnet fisheries, but no
mortdities have been documented in the Mid-Atlantic coastd gillnet, Atlantic drift gillnet, pdagic pair trawl or pelagic longline
fisheries.

In 1993, there were gpproximately 349 full and part-time vessds in the New England multispecies sink gillnet fishery, which
covered the Gulf of Maine and southern New England (Table2). Anadditiond 187 vessalswerereported to occasiondly fishinthe
Gulf of Mainewith gillnetsfor bait or persona use; however, these vessal swerenot covered by the observer program (Walden 1996)
and their fishing effort was not used in estimating mortality. Observer coverage in terms of trips has been 1%, 6%, 7%, 5%, 7%,
5%,4%, and 6% for 1990 to 1997, respectively. Thefishery has been observed in the Gulf of Maineandin Southern New England.
There were 69 harp seal mortalities observed in the New England multispecies sSink gillnet fishery between 1990 and 1996. Annud
estimates of harp sedl by-catch in the New England multispecies sink gillnet fishery reflect seasond distribution of the speciesand
of fishing effort. Estimated annua mortdities (CV in parentheses) from this fishery during 1990-1996 was zero (1990-1993), 861
in 1994 (0.58), 694 in 1995 (0.27), 89 in 1996 (0.55), and 269 in 1997 (0.50). The 1994 and 1995 by-catches, respectively, include
16 and 153 animas from the estimated number of unknown seals (based on observed mortalities of sedlsthat could not beidentified
to species). The unknown seels wereprorated, based on spatial/temporal patternsof by-catch of harbor sedls, gray sedls, harp sedls,
andhooded sedls. Averageannua estimated fishery-rel ated mortality and seriousinjury to thisstock attributableto thisfishery during
1993-1997 was 383 harp seds (CV = 0.29). The stretification design used isthe same asthat for harbor porpoise (Bravington and
Bisack 1996). The by-catch occurred principaly in winter (January-May) and was mainly in waters between Cape Ann and New
Hampshire. One observed winter mortality was in waters south of Cape Cod.

CANADA

An unknown number of harp seals have been taken in Newfoundland and Labrador groundfish gillnets (Read 1994). Harp sedls
are being taken in Canadian lumpfish and groundfish gillnets, and trawls, but estimates of tota removas havenot been caculated to
date (Anon. 1994).

There were 3,121 cod traps operating in Newfoundland and Labrador during 1979, and about 7,500 in 1980 (Reed 1994). This
fishery was closed at the end of 1993 due to collgpse of Canadian groundfish resources.

In 1996, observers recorded four harp seds (one released dlive) in Spanish deep water trawl fishing on the southern edge of the
Grand Bank (NAFO Aress 3) (Lens, 1997). Sed by-catches occurred year-round, but interactions were highest during April-June.
Many of the sedl's that died during fishing activitieswere unidentified. The proportion of setswith mortdity (all sedls) was 2.7 per
1,000 hauls (0.003).
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Table2. Summary of the incidenta mortality of harp seal (Phoca groenlandica) by commercid fishery including the years
sampled (Y ears), the number of vessds active within the fishery (Vessels), thetype of dataused (Data Type), the annual
observer coverage(Observer Coverage), themortalitiesrecorded by on-board observers(Observed Mortdity), theestimated
annud mortdity (Estimated Mortality), the estimated CV of the annua mortdity (Estimated CV's) and the mean annud
mortdity (CV in parentheses).

Fishery Yeas | Vesds | DataType! | Obsaver | Obsarved Estimated Edimated Mean
Coverage? | Mortality® | Mortality CVs Annud
Mortality
New England 93-97 349 Obs. Data .05, .07, 0,33,27, | 0,861,694, | 0O,.58,.27, 333
Multispecies Weighout, | .05, .04, .06 9,40 89, 269 55, .50 (.29
Snk Gillnet Logbooks
TOTAL 383
(.29

1 Obsarver data (Obs. Data) are used to measure by-catch rates, and the dataare collected within the Northeast Fisheries Science
Center (NEFSC) Sea Sampling Program. NEFSC collects Weighout (Weighout) landings data, and totd landings are used asa
meesure of total effort for the sink gillnet fishery. Mandatory logbook (Loghbook) data are used to determine the spatial
distribution of some fishing effort in the New England multispecies sink gillnet fishery.

2 The observer coverage for the New England multispecies sink gillnet fishery is measured in trips.

3 In 1997 thirty-one harp sealswere taken on pingered trips, al observed mortdity was on "mammal trips.” See Bisk (1997)

for “trip” type definitions.

Other Mortality
From 1988-1993 strandings each year were under 50, gpproaching 100 animasin 1994, and exceeding 100 animasin 1995-1996

(Rubingtein 1994; B. Rubingtein, New England Aquarium, pers. comm.). Inaddition, in 1996 therewasadirandingin North Carolina
In 1997, 119 drandings were recorded, including one in North Caradlina The mgjority of the stranding occurred in Maine (17),
Massachusetts (28), and New York (48). The increased number of strandings may indicate a possible shift in digtribution or
expangon southward into USA waters; if o, fishery interactions may increase.

STATUSOF STOCK

The status of the harp seal stock, relative to OSP, in the USA Atlantic EEZ is unknown, but the population appears to be
increasing in Canadian waters. The speciesisnot listed as threatened or endangered under the Endangered Species Act. The total
fishery-related mortality and seriousinjury for thisstock isbelieved to bevery low relativeto the popul ation sizein Canadianwaters
and can be cond dered indggnificant and approaching zero mortdity and seriousinjury rate. Thelevel of human-caused mortdity and
seriousinjury inthe USA Atlantic EEZ isunknown, but believed to be very low reliveto thetotal stock size; therefore, thisisnot
adrategic stock.
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