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GRAY SEAL (Halichoerus grypus):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Thegray sed isfoundinthe western North Atlantic from New England to Labrador and is centered in the Sable Idand region
of NovaScotia(Katonaet al . 1993; Davies 1957). This stock is separated by both geography and differencesinthebreeding season
fromthe eastern Atlantic stock (Bonner 1981). Thewestern Atlantic stock isdistributed and breeds principaly in eastern Canadian
waters, however, smdl numbers of animas and pupping have been observed on severd isolated idands dong the Maine coast and
in Nantucket-Vineyard Sound, Massachusetts (Katona et al. 1993; Rough 1995; J. R. Gilbert, pers. comm., University of Maine,
Orono, ME). In recent years, ayear-round breeding population of approximately 400 animals has been documented on the outer
Cape Cod and Nantucket Idand (Dennis Murley, pers. comm., Mass. Audubon Society, Wellfleet, MA). Gilbert (pers. comm) has
aso documented aresident colony in Maine.

POPULATION SIZE

Edtimates of the total western Atlantic gray sedl population are not available; however, four estimates of portions of the stock
areavailablefor Sable Idand, the Maine coast,and Muskeget | dand (Nantucket) and M onomoy, (Cape Cod) Massachusetts (Table
1). The 1986 populaion esimate for individuals on Sable Idand, Nova Scotia that are oneyear old and ol der was between 100,000
and 130,000 animals (Stobo and Zwanenburg 1990). The 1993 estimate of the Sable Idand and Gulf of S. Lawrence stocks was
143,000 animas (Mohn and Bowen 1994). The population in waters off Maine has increased from about 30 in the early 1980'sto
between 500-1,000 animalsin 1993; recently 29-49 pups/year have been recorded in Penobscot Bay (J. R. Gilbert, pers. comm.).
Maximumcountsof individualsat awinter breeding colony on Muskeget 1dand, west of Nantucket 19 and obtained during the spring
molt did not exceed 13 in any year during the 1970s, but roseto 61 in 1984, 192 in 1988, 503 in 1992, and 1,549 in 1993. Aerid
surveysin April and May of 1994 recorded apesk count of 2,010 gray sedsfor Muskeget 1dand and Monomoy combined (Rough
1995).

Tablel. Summary of abundance estimates for the western North Atlantic gray sed. Month, year, and area covered during esch
abundance survey, and resulting abundance estimate (N, ) and coefficient of varigion (CV).

Month/Y ear Area Ny CcVv
1986 Sableldand 100,000 to 130,000 none reported
Sable|dand and Gulf of
1993 S Lawrence 143,000 none reported
1993 Maine coast 500-1000 none reported
Muskeget I9and and
Apr-May 1994 Monomoy, MA (only US 2,010 none reported
portion of stock)

Minimum Population Estimate

At theNovember 1998 meseting of the Atlantic Scientific Review Group (SRG), the SRG recommended that the minimum estimate
(2,010) used in previous assessments be discontinued, because it did not account for the unknown fraction of the Sable Idand gray
sed stock that overwinters in the Nantucket Sound region. Therefore, present data are insufficient to calculate the minimum
population estimate for USA waters. It is estimated that there are a least 143,000 gray sedlsin Canada (Mohn and Bowen 1993).

Current Population Trend

Gray sed adbundance is likely increasing in the USA Atlantic Exclusive Economic Zone (EEZ), but the percent increese is
unknown. The population has been increasing for severd decadesin Canadian weters.
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Pup production on Sable Idand, Nova Scotia, has been about 13% per year since 1962 (Mohn and Bowen 1994). Approximeately
57% of the western North Atlantic population isfrom the Sable Idand stock.

Winter breeding colonies in Maine and on Muskeget Idand may provide some measure of gray sedl population trends and
expansonin digtribution. Sightingsin New England increased during the 1980s as the gray sedl population and range expanded in
eastern Canada. Five pupswerebornat Muskegetin 1988. Thenumber of pupsincreasedto 12in 1992, 30in 1993, and 59in 1994
(Rough 1995).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for thisstock. One study that estimated pup production on Sable
Idand estimated the annua production rate was 13% (Mohn and Bowen 1994).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.12. Thisvaueisbased ontheoretica
modeing showingthat pinniped popul ationsmay not grow &t rates much gregter than 12% given the congtraints of their reproductive
life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potentid Biologica Remova (PBR) is the 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 populaion sizeis unknown. The
maximumproductivity rateis0.12, thedefault valuefor pinnipeds. Therecovery factor (Fg) for this stock is 1.0, thevauefor stocks
of unknown status, but known to be increasing. PBR for the western North Atlantic gray seds in USA waters is unknown.
Applying the formulato the minimum population estimate for Canadian watersresultsin a“PBR” of 8,850 gray sedls.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Gray sedls, like harbor sedls, were hunted for bounty in New England watersuntil thelate 1960's. Thishunt may have severely
depleted this stock in USA waters (Rough 1995).

Tota annud estimated averagefishery-related mortaity or seriousinjury tothisstock during 1993- 1997 was 67 gray seds(CV
=0.27; Table 2).

Fishery Information
USA

Dataon current incidentd takesin USA fisheries are available from severa sources. In 1986, NMFS established a mandatory
sdf-reported fisheries information system for large pelagic fisheries. Data files are maintained at the Southeast Fisheries Science
Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Programwasinitiated in 1989, and since
that year severd fisheries have been covered by the program. Inlate 1992 and in 1993, the SEFSC provided observer coverage of
pelagic longline vessalsfishing off the Grand Banks (Tall of the Banks) and provides observer coverage of vessds fishing south of
Cape Hatteras.

New England Multispecies Sink Gillnet:

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 (Table 2). Anadditiond 187 vessalswere reported to occasiondly fishinthe
Gulf of Mainewith gillnetsfor bait or persona use; however, these vessel swere not covered by the observer program (Wal den 1996)
and their fishing effort was not used in estimating mortality. Observer coveragein termsof tripshas been 1%, 6%, 7%, 5%, 7%, 5%,
4%, and 6% for 1990to 1997, respectively. Thefishery hasbeen observed inthe Gulf of Maineand in Southern New England. There
were 31 gray sed mortditiesobserved inthe New England multispeciessink gillnet fishery between 1993-1997 (Table 2). Nineteen
of the observed mortalities occurred in winter (January - May), 7 in the southern Gulf of Maine and one in the "mid-coast closed
aea” Only one mortality was observed in northern Maine waters, which occurred in autumn (September-December) 1995. One
of the 1993 observed mortditieswasin May, and wasfrom SE of Block Idand. Inaddition, V. Rough (pers. comm.) has documented
severd animaswith netting around their necksin the Cape Cod/Nantucket area. An unknown level of mortdity aso occursin the
mariculture industry (i.e., sdmon farming) and by deliberate shooting (NMFS unpublished deta).

Annua estimates of gray sedl by-catch in the New England multispecies sink gillnet fishery reflect seasond didtribution of the
gpecies and of fishing effort. Etimated annua mortaities (CV in parentheses) from thisfishery during 1990-1996 was zeroin 1990-
1992, 18in1993(1.00), 19in 1994 (0.95), 117in 1995 (0.42), 49in 1996 (0.49), and 131in 1997 (0.50). The 1995 by-catch includes
28 animals from the estimated number of unknown sedls (based on observed mortdities of sedls that could not be identified to
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pecies). The unknown seals were prorated, based on spatia/tempord patterns of by-catch of harbor sedls, gray sedls, harp sedls,
and hooded sedls. Further, they will likely have little impact on the estimates presented. Average annua estimated fishery-related
mortality and serious injury to this stock attributable to this fishery during 1993-1997 was 67 gray seds (CV = 0.27). The
gratification design used isthe same as that for harbor porpoise (Bravington and Bisack 1996).

CANADA

An unknown number of gray sed's have been taken in Newfoundland and Labrador, Gulf of St. Lawrence, and Bay of Fundy
groundfish gillnets, Atlantic Canada and Greenland sdmon gillnets, Atlantic Canada cod traps, and in Bay of Fundy herring weirs
(Read 1994). Inadditiontoincidenta catches, somemortdities(e.g., seastrappedin herringweirs) weretheresult of direct shooting,
and there were culls of about 1,700 animas annualy during the 1970's and early 1980's on Sable Idand (Anon. 1986).

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

Herringweirs are aso distributed throughout the Bay of Fundy; it has been reported that 180 weirs were operating in the Bay
of Fundy in 1990 (Reed 1994).

In 1996, observers recorded three gray sed's (one released dive) in Spanish deep water trawl fishing on the southern edge of the
Grand Bank (NAFO Areas 3) (Lens, 1997). Sed by-catches occurred year-round, but interactions were highest during April-June.
Many of the sedsthat died during fishing activitieswere unidentified. The proportion of setswith mortality (al seds) was2.7 per
1,000 hauls (0.003).

Table2. Summary of the incidental mortdity of gray sed (Halichoerus grypus) by commercia fishery including the years
sampled (Y ears), the number of vessalsactive withinthefishery (Vessdls), thetype of dataused (Data Type), the annual
observer coverage(Observer Coverage), themortaliti esrecorded by on-board observers(Observed Mortdity), theestimated
annud mortdity (Estimated Mortality), the estimated CV of the annud mortdity (Estimated CV's) and the mean annud
mortaity (CV in parentheses).

Fishery Yeas | Vesds | DataType! | Obsarver Observed Edimated | Estimated Mean
Covaage? | Mortality® | Mortality® CVs Annual
Mortality
New England 93-97 349 Obs. Data .05, .07, 2,3,7,3, 18, 19, 117, 1.00, 67
Multispecies Weighout, | .05,.04, .06 16 49,131 95, 42, (.27)
Snk Gillnet Logbooks 49, .50

TOTAL 67
(:27)

Observer data (Obs. Data) are used to measure by-catch rates, and the data are collected within the Northeast Fisheries Science
Center (NEFSC) Sea Sampling Program. NEFSC collects Weighout (Weighout) landings data, and totd landings are used as a
meesure of total effort for the sink gillnet fishery. Mandatory logbook (Logbook) data are used to determine the spatia
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 In1994 and 1995, respectively, observed mortdity on “marinemammd trips’ was2 and 6 animas. Only these mortditieswere
used to estimatetota gray sed by-catch. In1994 and 1995, one mortdity in each year wasrecorded ona“fishtrip.” SeeBisack
(1997) for “trip” typedefinitions. In1997 al observed takeswere on marinemammdl trips, including 12 taken on pingered trips.

Other Mortality

The 1992-1996 gray sed strandings dataare currently under review. Forty-two stranding wererecordedin 1997, extending from

Maine (11) to Maryland (1). Mog of the strandings werein Maine (11) and Massachusetts (12). Two animals showed signs of

human interactions, including one that was shot. Stranding data probably underestimate the extent of fishery-related mortality and

seriousinjury becausenot dl of themarinemammalswhich die or are serioudy injured wash ashore, nor will dl of thosethat do wash
ashore necessarily show signs of entanglement or other fishery interaction.

STATUSOF STOCK

The gtatus of the gray seal population, relativeto OSP, in USA Atlantic EEZ waters is unknown, but the populations appear
to beincreasing in Canadian and USA waters. The speciesisnot listed as thregtened or endangered under the Endangered Species
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Act. Recent dataindicate that this population isincreasing. Thetota fishery-related mortaity and seriousinjury for thisstock is
believed tobe very low relative to the population size in Canadian waters and can be considered insignificant and gpproaching zero
mortality and seriousinjury rate. Theleve of human-caused mortaity and seriousinjury in the USA Atlantic EEZ isunknown, but
believed to be very low relative to the totd stock size; therefore, thisis not a strategic stock.
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