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HARBOR SEAL (Phoca vitulina):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The harbor se al is found  in all nearsh ore wate rs of the A tlantic Ocean and adjoining seas above about 30 degrees

latitude (Katona et al. 1993).  In the western North Atlantic, they are distributed from the eastern Canadian Arctic and

Greenland south  to southern New England and New York, and occasionally to the Carolinas (Boulva and McLaren 1979;

Katona et al. 1993; Gilbert and Guldager 1998).  Although the stock structure of the western North Atlantic population

is unknown, it is thought that harbor seals found along the eastern USA and Canadian coasts represent one population

(Tem te et al. 1991).  B reeding  and pu pping n ormally  occur in  waters north of the New Hampshire/Maine border, although

breeding occurred as far south as Cape Cod in the early part of the twentieth century (Temte et al. 1991; Katona et al.

1993) . 

Harbor seals are year-round inhabitants of the coastal waters of eastern Canada and Maine (Katona et al. 1993),

and occur sea sonally  along the southern New England and New York coasts from September through late May (Schneider

and Payne 1 983).  In recent years, their seasonal interval along the southern New England to New Jersery coasts has

increased (Barlas 1999; Hoover et al.  1999; Slocum et al. 1999).  (Scattered sightings and strandings have been recorded

as far south as Florida (NMFS unpublished data).  A general southward movement from the Bay of Fundy to southern New

England waters occurs in autumn and early winter (Rosenfeld et al. 1988; W hitman  and Pay ne 199 0; Barlas 1 999).  A

northward moveme nt from southern New  England to Maine and  eastern Canada occurs prior to  the pupping season, which

takes place from mid-May through June along the Maine Coast (Richardson 1976; Wilson 1978; Whitman and Payne

1990; Kenney 1994).  No pupping areas have been identified in southern New England (Payne and Schneider 1984; Barlas

1999). The overall geographic range throughout coastal New England has not changed significantly during the last century

(Payne  and Selz er 1989 ). 

The majority of animals seals moving into southern New  England and m id-Atlantic waters are are subadults and

juveniles (Whitman and Payne 1990; Katona et al.  1993; Slocum et al. 1999).  Whitman and Payne (1990) suggest that

the age-re lated dispe rsal may  reflect the hig her ener gy requ iremen ts of youn ger anim als. 

POPULATION SIZE

  Since passage of the MM PA in 19 72, the nu mber o f seals along the  New E ngland  coast has in creased n early

five-fold.  Coast-wide aerial surveys along the Maine coast have been conducted in May/June during pupping in 1981,

1982, 1986, 1993, and 1997 (Table 1; Gilbert and Stein 1981; Gilbert and Wynn e 1983, 1984; Ken ney 1994; and G ilbert

and Guldager 1998).   These n umbe rs are con sidered to b e a minim um ab undan ce estimate  because they are uncorrected

for animals in the water or outside the survey area.  Increased abundance of seals in the northeast region has also been

documented during aerial and boat surveys of overwintering haul-out sites in between the Maine/New Hampshire border

to eastern Long Island, and New Jersey (Payne and Selzer 1989; Rough 1995; Barlas 19 99; Ker ri et al.  1999; Slocum et

al. 1999) (Table 1).  Canadian scientists counted harbor seals during an August 1992 aerial survey in the Bay of Fundy

(Stobo a nd Fow ler 1994 ) (Table 1 ), but noted  that the surv ey was n ot design ed to ob tain a pop ulation estim ate.  

Table 1. Summar y of abundance estimates for the western Atlantic harbor seal.  Month, year, and area cove red durin g

each abundance survey , and resulting abundance estimate (N min) and co efficient of v ariation (C V). 

Month/Year Area Nmin CV

May/June 1993 Maine coa st 28,810 (4,250) None reported

May/June 1997 Maine coa st 30,990 (5,359) None reported

August 1992 Bay of Fundy 3,600 None reported

Spring 1999 Southern New England 6,083 None reported

1Pup coun ts are in brackets 
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Minimum  Population Estimate

A minim um po pulation e stimate is  30,990 seals, based on uncorrected total counts along the Maine coast in  1997.

Current Population Trend

  The annual increase since 1993 has been 1.8 % (Gilbert and Guldager 1 998).  Since 19 81, the average  increase

has been 4.2 % (Gilbert and Gualdager 1998), about 50% of the 8.9 percent annual increase estimated by Kenney (1994)

from counts through 1993.  Similarly, the number of pups along the Maine coast has increased at an annual rate of 12.9%

over the 1981-1997 period  (Gilbert and Guldager 1998).  Further, the best estimate of harbor seals in southern New

England is 6,083 (Table 1) is 23% greater than the peak coun t (4,915) reported by Payne and Se lzer (1989).  Possible

factors contributing to harbor seal population increase include MMPA protection and increased prey.  There are no

indications that population gro wth has slow ed or that it is at or near its potential max imum lev el.  The rapid increase

observed during the past two decades may reflect past reduction of the po pulation b y historical b ounty h unting, p ossibly

to a very lo w level. 

CURRENT AND M AXIMUM NET PROD UCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock.  For purposes of this assessment, the

maximum net prod uctivity rate  was assumed to be 0.12.  This value is based on theoretical modeling showing that pinniped

populations may not grow at rates much greater than 12% given the constraints of their reproductive life history (Barlow

et al. 1995).  

POTENTIAL BIOLOGICAL REMOVAL

Potential Biologic al Rem oval (PB R) is the product of minimum population size, one-half the maximum

produ ctivity rate, and a “recovery” factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997).  The minimum

population size is 30,990.  The maximum productivity rate is 0.12, the default value for pinnipeds.  The recovery factor

(FR) for this stock is 1.0, the value for stoc ks of un know n status, bu t know n to be inc reasing.  PB R for U SA wa ters is

1,859.

ANNUAL HUM AN-CAUSED MORTALITY

Total annual estimated average fishery-related mortality or serious injury to this stock during  1994-1998 was

 873 ha rbor seals (C V=0.1 2; Table 2 ). 

 Researchers and fishery observers have documented incidental mortality  in several fish eries, particu larly within

the Gulf of Maine (see below).  An unknown level of mortality also occurs in the mariculture industry (i.e., salmon

farming ), and by  deliberate sh ooting (N MFS  unpub lished data ). 

Fishery Information

USA

Data  on curre nt inciden tal takes in U SA fishe ries are ava ilable from several sources.  In 1986, NMFS established

a mandatory self-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

Program was initiated in 1989, and since that year several fisheries have been covered by the program.  In late 1992 and

in 1993, th e SEFS C prov ided ob server co verage o f pelagic  longline vessels fishing off the G rand Bank s (Tail of the Bank s)

and pro vides ob server co verage o f vessels fishin g south o f Cape H atteras. 

Incidental takes of harbo r seals have  been rec orded in  ground fish gillnet, he rring pu rse seine, ha libut tub traw l,

and lobster  f isher ies (Gilber t and Wynne, 1985 and 1987).   A study conducted by the University of  Maine reported a

combined average of 22 seals entangled  annually by 1 7 ground fish gillnetters off the coast  of Maine (Gilbert and Wynne

1987).  All seals were young of the year and were caught from late June through August, and in early October.  Interviews

with a limited number of mackerel gillnetters indicated only one harbor se al entang lement a nd a neg ligible loss of f ish to

seals.  Net damage and fish robbing were not reported to be a major econom ic concern to gillnetters interviewed (Gilbert

and W ynne 1 987). 

Herring purse seiners have reported accidenta lly entrapp ing seals  off the mid-coast of Maine, but indicated that

the seals were rarely drowned before the seine was emptied (Gilbert and Wynne 1985).  Capture of seals by halibut tub

trawls are rare.  One vessel captain indicted that he took one or two seals a year.  These seals were all hooked through the
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skin and released alive, indicating they were snagged as they followed  baited hooks.   Infrequent reports suggest seals may

rob bait o ff longline s, although  this loss is cons idered ne gligible (G ilbert and W ynne 1 985). 

Incidental takes in lobster traps in inshore waters off Maine are reportedly rare.  Captures of approximately two

seal pups per port per year were recorded by mid-coastal lobstermen off Maine (Gilbert and Wynne 1985).  Seals have

been reported to rob b ait from inshore lob ster traps, especially in the spring, when fresh bait is used.  These incidents may

involve  only a few  individu al anima ls.  Lobsterm en claim  that seals con sume sh edding  lobsters. 

Northeast Multispecies Sink Gillnet:

In 1993, there were approximately 349 full and part-time vessels in the Northeast multispecies sink gillnet fishery,

which covered the Gulf of Maine and southern New England (Table 2).  An additional 187 vess els were re ported to

occasion ally fish in the Gulf of Maine with gillnets for bait or personal use; however, these vessels were not covered by

the observer program (Walden 1996) and their fishing effort was not used in estimating mortality.  In 1998, there were

approx imately  301 vessels in this f ishery (NMFS unpublished data).  Observer coverage in terms of trips has been 1%, 6%,

7%, 5%, 7%, 5%,  4%,  6%, and 5% for 1990 to  1998, respectively.  The fishery has been observed in the Gulf of Maine

and in Southern N ew Eng land.  There w ere  287 harb or seal mortalities, excluding three animals taken in the 1994 pinger

experiment (NMFS unpublished data), observed in the Northeast multispecies sink gillnet fishery between 1990 and  1998.

Annual estimates of harbor seal bycatch in the Northeast multispecies sink gillnet fishery reflect seasonal distribution of

the species and of fishing effort.  Estimated annual mortalities (CV in parentheses) from this fishery during 1990-1998

were 602 in 1990 (0.68), 231 in 1991 (0.22), 373 in 1992 (0.23), 698 in 1993 (0.19), 1,330 in 1994 (0.25), 1,179 in 1995

(0.21), 911 in 1996 (0.27), 598 in 1997 (0.26), and 332 in 1998 (0.33).  The 1994 and 1995 bycatches, respectively,

include 14 and  179 an imals from  the estima ted num ber of un know n seals (based on observed mortalities of seals that could

not be identified to species).  The unknown seals were prorated, based on spatial/temporal patterns of bycatch of harbor

seals, gray seals, harp seals, and hooded seals.  Aver age ann ual estima ted fishery -related m ortality and  serious inju ry to

this stock attribu table to this fishery during  1994-1998 was 870 harbor seals (CV=0.12).  The stratification design used

is the same as that for h arbor porpo ise (Braving ton and  Bisack 1 996).  T he byca tch occu rred in M assachus etts Bay, sou th

of Cape Ann and west of Stellwage n Bank  during Ja nuary-M arch.  By catch loca tions beca me m ore dispe rsed durin g April-

June from Casco Bay to Cape Ann, along the 30 fathom contour out to Jeffreys Ledge, with one take location near

Cultivator Shoal and one off southern  New England near Block Island.  Incidental takes occurred from Frenchman's Bay

to Massachu setts Bay during Ju ly-Septemb er.  In inshore waters,  the takes were aggregated while offshore takes were mo re

dispersed.  Incidental takes were confined  from C ape Eliza beth ou t to Jeffreys L edge an d south  to Nantucket Sound during

Octobe r-Decem ber. 

Mid-Atlantic Coastal Gillnet

Observer coverage of the USA Atlantic coastal gillnet fishery was initiated by the NEFSC Sea Sampling program

in July, 1993; a nd from  July to  December 199 3, 20 trips were observed.  During 1994  and 1995 221  and 382 trips were

observed, respectively.  This fishery, which e xtends fro m No rth Carolin a to New  York, is ac tually a com bination o f small

vessel fisheries that target a variety of fish species,  some o f which  operate rig ht off the b each.  Th e num ber of ve ssels in

this fishery is unknown, because records which are held by both state and federal agencies have not been centralized and

standardized.  Observer co verage, expre ssed as percent of tons of fish landed, was 5%  4%, and 3%, and 5% for 1995,

1996, 1997, and 19 98 (Table 2).

No harbor seals were taken in observed trips during 1993-1997.  Two harbor seals  were observed taken in  1998

(Table  2).  Observed effort was concentrated off NJ and  scattered between DE and N C from 1 to 50 m iles off the beach.

All bycatches were documented during  January to April. Using the observed takes, the estimated annual mortality (CV

in parentheses) attributed to this fishery was 0 in 1995-1997, and 1 1 in 1998 (0.77).   Average annual estimated fishery-

related mortality attributable to this fishery during 1995-1998 was 3 harbor seals (CV=0.77)

CANADA

An unkno wn nu mber o f harbor  seals have  been tak en in Newfoundland and Labrador, Gulf of St. Lawrence and

Bay of Fundy g roundfish gillnets,  Atlantic Canada and Greenland salmon gillnets, Atlantic Canada cod traps, and in Bay

of Fundy  herring w eirs (Read  1994).  Furthermore,  some of these mortalities (e.g., seals trapped in herring weirs) are the

result of direct shooting.  The Canadian government has recently implemented a pilot program that perm its mariculture

operato rs to use aco ustic deterre nts or shoo t problem  seals. 

There were 3,121 cod traps operating in Newfoundland and Labrador during 1979, and about 7,500 in 1980 (Read

1994) .  This fishery  was close d at the end  of 1993  due to co llapse of C anadian  ground fish resour ces. 
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Herring weirs are also distributed throughout the Bay of Fundy; it has been reported that 180 weirs were operating

in the Bay  of Fund y in 199 0 (Read  1994). 

In 1996 , observe rs recorde d seven  harbor se als (one rele ased alive)  in Spanish deep water trawl fishing on the

southern edge of the Grand Bank (NAFO Areas 3) (Lens, 1997).  Seal bycatches occurred year-round, but interactions

were highest during April-Jun e.  Man y of the sea ls that died d uring fish ing activities w ere unide ntified.  The proportion

of sets with m ortality (all seals) w as 2.7 per  1,000 h auls (0.00 3).  

Table  2. Summary of the incidental mortality of harbor seal (Phoca vitulina) by commercial fishery including the years

sampled (Years), the number of vessels active within the fishery (Vessels), the type of data used (Data Type),

the annual observer coverage (Observer Coverage), the mortalities recorded by on-board observers (Observed

Mortality), the estimated annual mortality (Estim ated M ortality), the es timated C V of the a nnual m ortality

(Estimated CVs) and the mean  annual mortality (CV in parentheses).

Fishery Years  Vessels  Data  Type 1 Observer

Coverage 2 

Observed

Mortality

Estimated

Mortality 

Estimated

CVs 

Mean

Annual

Mortality

New England3

Multispecies

Sink Gillnet

 94-98  301 Obs. D ata

Weigh out,

Logbooks

  .07, .05,

.04, .06,

.05

 86, 56,

36, 48, 15

 1330, 1179,

911, 598,

332

 .25, .21,

.27, .26,

.33

  870  

(0.12)

Mid-A tlantic

Coastal Sink

Gillnet 

95-98 NA Obs. D ata

Weighout

 .05, .04,

.03, .05

0, 0, 0, 2  0, 0, 0, 11 0, 0, 0, .77 3

 (0.77)

      

TOTAL   873 

(0.12)

1 Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast

Fisheries Science Center (NEFSC) Sea Sampling Program. NEFSC collects Weighout (Weighout) landings data,

and total landings are used as a measure of total effort for the sink gillnet fishery. Mandatory logbook (Logbook)

data are used to determine the spatial distribution of some fishing effort in the Northeast multispecies sink gillnet

fishery.
2 The  effort for the Northeast multispecies sink gillnet fishery is measured in trips.  Observer coverage of the mid-

Atlantic coastal sink gillnet fishery is measured in tons of fish landed.
3 In 1994, 1995, 1996, and 1997 respectively, observed mortality on “marine mammal trips” was 59, 41, 37, and

14 animals.  Only these mortalities were used to estimate total harbor seal bycatch. In 1994, 3 mortalities were

observed on “fish trips” and 24 on “pinger trips.”  In 1995, 15 mortalities were recorded on “fish trips”.  In 1996

two mortalities were recorded on “pinger trips” and three on “fish trips”.  In 1997, one animal was taken on a

“fish trip,” an d 14 ha rbor seals  were taken o n pingered trips.   See Bisack (1997) for “trip” type definitions.  In

1998 two observed animals were taken of “fish trips” and one common dolphin was taken on pingered trip.

Other Mor tality

Harbor seals were bounty hunted in New England waters un til the late 1960's.  This hunt may have caused the

demise of this stock in USA waters (Katona et al. 1993). 

Annually, small numbers of harbor seals regularly strand throughout their migratory range.  Most reported

strandings,  however, occur during the winter period in southern New England and mid- Atlantic regions (NMFS

unpublished data).  Sources of mortality include human interactions (boat strikes and fishing gear, power plant intake (12-

20 per year; NMFS unpublished data), oil, shooting (around salmon aquaculture sites and fixed fishing g ear), storms,

abandonment by the mother, and disease (Katona et al. 1993; NMFS unpub lished data ).  Interaction s with Maine salmon

aquaculture operations appears to be increasing, although the magnitude of interactions and seal mortalities has not been

quantified (Anon 1996 ).  In 1980, more than 350 seals were found dead in the Cape Cod area from an influenza outbreak

(Geraci et al. 1981).
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The 1992-1996 harbor seal stranding s data are cu rrently un der review . In 1995  one stran ding w as in Sou th

Carolina. In 1997 and 1998, 153 and 256, respectively, harbor seal stranding were rep orted.  Stran dings w ere repo rted in

all states between Maine and North Carolina, and in 1997 one each w as in Georgia and Florida.  Maine (174/409 ),

Massac husetts  (83/409 ), New York (53/4 09) and  New Je rsey (25/4 09) acco unted fo r most of  the strandin gs, reflecting  both

long coastlines an d habitat u se.  Forty-one of the stranded animals during this two year period showed signs of human

interaction s: fishery (10 ), vessel strike (3 ), powe r plant (16 ), and oth er (12).  

Stranding data probably underestimate the extent of fishery-related mortality and serious injury because  not all

of the marine mammals which die or are seriously injured may wash asho re, nor will all of those that do wash ashore

necessarily  show sig ns of enta nglem ent or oth er fishery-in teraction.  

STATUS OF STOCK

The status of har bor seals, rela tive to OS P, in the U SA Atla ntic EEZ  is unknown, but the population is increasing.

The species is no t listed as threate ned or endangered under the Endangered Species Act.  Gilbert and Guldager (1998)

estimated a 4.4% annual rate of increase of this stock in Maine coastal waters based on 1981, 1982, 1986, 1993, 1997

surveys conducted along the Maine coast.  The population is increasing despite the known fishery-related mortality. Total

fishery-related mortality a nd seriou s injury for  this stock is  not less than 10% of the calculated PBR and, therefore, cannot

be consider ed to be approaching zero mortality and serious injury rate.  This is not a strategic stock because fishery-related

mortality and serious injury does not exceed PBR.
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