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Marine Mammals
of the Atlantic Region
and the Gulf of Mexico

INTRODUCTION

The Atlantic region has at least 91 stocks of
39 species of marine mammals. The U.S. Fish and
Wildlife Service has management authority for two
stocks of the endangered West Indian manatee
(Florida and Antillean), and the National Marine
Fisheries Service (NMFS) has responsibility for
management of the remaining cetacean and pin-
niped stocks.

According to criteria provided by the 1994
Amendments to the Marine Mammal Protection
Act (MMPA) there are 23 strategic stocks (Table
24-1). In the western North Atlantic, the strate-
gic stocks include 6 stocks of endangered whales
(right, humpback, fin, sei, blue, and sperm whales);
the coastal bottlenose dolphin which is depleted
under the MMPA; and stocks where estimated
mortality exceeds their Potential for Biological
Removal (PBR) (dwarf sperm whale, pygmy sperm
whale, killer whale, Cuvier’s beaked whale,
mesoplodont beaked whale, short-finned pilot
whale, common dolphin, Atlantic spotted dolphin,
pantropical spotted dolphin, and the Gulf of
Maine/Bay of Fundy harbor porpoise).

In the northern Gulf of Mexico, strategic
stocks include the endangered sperm whale, bottle-
nose dolphin in coastal bays, sounds and estuar-
ies, dwarf and pygmy sperm whales, and the
Florida and Antillean stocks of endangered West
Indian manatees.

Recent assessments indicate that there is an
increasing trend in the four seal stocks; the coastal

bottlenose dolphin stock is believed to be stable;
West Indian manatees are believed to be declin-
ing; and the trends for the remaining 84 stocks
are unknown.

BOTTLENOSE DOLPHIN:

GULF BAY, SOUND, AND

ESTUARINE STOCKS

Stock Definition and

Geographic Range

There are now 33 recognized provisional stocks
that occupy the bays, sounds, and estuaries along
the U.S. Gulf of Mexico. Seaward of these are rec-
ognized an additional three coastal-to-shelf edge
and three offshore provisional stocks. Studies re-
lying on identification of individual dolphins sug-
gest that bottlenose dolphins inhabiting many of
the bays, sounds, and other estuaries form discrete
communities. Although breeding may occur be-
tween adjacent communities, the geographic na-
ture of these areas suggests that each community
exists as a functioning unit of its ecosystem and,
under the MMPA, must be maintained as such.
Therefore, each of the areas forming a contiguous
enclosed or semi-enclosed body of water is provi-
sionally considered to contain a distinct bottle-
nose dolphin stock or management unit, but the
number of these will likely change as new infor-
mation on the biological uniqueness and degree
of mixing among these communities is obtained.
Although this is believed to be a risk averse ap-
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Table 24-1

Status of marine mammal
stocks in the Atlantic region
and Gulf of Mexico.

seicepS aerakcotS

muminiM
noitalupop

etamitse
N( nim )1

laitnetoP
lacigoloib

lavomer
level
)RBP( 2

launnA
-namuh

desuac
ytilatrom 3

cigetartS
sutats 4

ASE /

APMM
sutats 5 dnerT 6

laesrobraH citnaltAhtroNnretseW 099,03 958,1 898 N I

laesyarG citnaltAhtroNtsewhtroN 010,2 121 14 N I

laespraH citnaltAhtroNtsewhtroN A/N A/N 923 N I

laesdedooH citnaltAhtroNtsewhtroN A/N A/N 6.5 N I

esioproprobraH /eniaMfofluG

ydnuFfoyaB 982,84 384 766,1 Y U

nihplods'ossiR citnaltAhtroNnretseW 041,11 111 81 N U

nihploddedis-etihwcitnaltA citnaltAhtroNnretseW 691,91 291 812 Y U

nihploddekaeb-etihW citnaltAhtroNnretseW A/N A/N 0 N U

nihplodnommoC citnaltAhtroNnretseW 074,51 551 742 Y U

nihploddettopscitnaltA citnaltAhtroNnretseW 716,1 61 61 Y U

nihploddettopslaciportnaP citnaltAhtroNnretseW 716,1 61 61 Y U

nihploddepirtS citnaltAhtroNnretseW 022,81 281 11 N U

nihplodrennipS citnaltAhtroNnretseW A/N A/N 13.0 N U

nihplodesonelttoB ,citnaltAhtroNnretseW

erohsffo 497,8 88 85 N U

nihplodesonelttoB ,citnaltAhtroNnretseW

latsaoc 284,2 52 92 Y D S

elahwmrepsfrawD citnaltAhtroNnretseW A/N A/N 2.0 Y U

elahwmrepsymgyP citnaltAhtroNnretseW A/N A/N A/N N U

elahwrelliK citnaltAhtroNnretseW A/N A/N 0 N U

elahwrellikymgyP citnaltAhtroNnretseW 6 1.0 0 N U

elahwesonelttobnrehtroN citnaltAhtroNnretseW A/N A/N 0 N U

elahwdekaebs'reivuC citnaltAhtroNnretseW 598 9.8 7.9 Y U

elahwdekaebtnodolposeM citnaltAhtroNnretseW 598 9.8 7.9 Y U

dennif-gnol,elahwtoliP citnaltAhtroNnretseW 869,4 05 23 N U

dennif-trohs,elahwtoliP citnaltAhtroNnretseW 754 6.4 23 Y U

elahwmrepS citnaltAhtroNnretseW 716,1 2.3 0 Y E U

elahwthgircitnaltAhtroN citnaltAhtroNnretseW 592 4.0 3.2 Y E U

elahwkcabpmuH citnaltAhtroNnretseW 910,01 6.23 7.5 Y E U

elahwniF citnaltAhtroNnretseW 407,1 4.3 5.0 Y E U

elahwieS citnaltAhtroNnretseW A/N A/N A/N Y E U

elahwekniM tsaoctsaenaidanaC 541,2 12 8.0 N U

elahweulB citnaltAhtroNnretseW A/N A/N A/N Y E U

nihplodesonelttoB retuo,ocixeMfofluG

flehslatnenitnoc 332,34 234 8.2 Y U

nihplodesonelttoB latnenitnoc,ocixeMfofluG

epolsdnaegdeflehs 035,4 54 8.2 Y U

nihplodesonelttoB ocixeMfofluGnretseW

latsaoc 839,2 92 31 Y U

nihplodesonelttoB ocixeMfofluGnrehtroN

latsaoc 815,3 53 01 Y U

nihplodesonelttoB ocixeMfofluGnretsaE

latsaoc 369,8 09 8 Y U

nihplodesonelttoB ,yabocixeMfofluG

enirautsedna,dnuos 7 339,3 7.93 03 Y U

nihploddettopscitnaltA ocixeMfofluGnrehtroN 552,2 32 5.1 N U

nihploddettopslaciportnaP ocixeMfofluGnrehtroN 015,62 562 5.1 N U

nihploddepirtS ocixeMfofluGnrehtroN 904,3 43 0 N U

nihplodrennipS ocixeMfofluGnrehtroN 564,4 54 0 N U

nihploddehtoot-hguoR ocixeMfofluGnrehtroN 066 6.6 0 N U
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proach to management, the small size of many of
these populations often results in estimates of sus-
tainable removal levels (i.e. potential biological
removal (PBR)) of less than one individual, and
this becomes problematic. To this end, a major
research objective is to develop biologically based
criteria to better define and manage this species in
the Gulf of Mexico.

The continuous distribution of bottlenose dol-
phins around the Gulf coast theoretically allows
genetic exchange between adjacent communities.
However, long-term mark-recapture studies using
photo-identification of individual dolphins in the
vicinity of Sarasota and Tampa Bays in Florida
demonstrate that individual dolphins remain in a
given area year-round. Three distinct dolphin com-
munities have been described in and around
Sarasota Bay. One community was formed by dol-
phins residing in the Gulf of Mexico coastal wa-

ters, another consisted of the dolphins in the deep-
water areas of Passage Key Inlet and Tampa Bay
(adjacent to Sarasota Bay), and a third commu-
nity resided in the shallow waters of Sarasota Bay.

Females of the highly structured Sarasota dol-
phin community form a stable, discrete, long-term
breeding unit with strong geographical fidelity.
Electrophoretic isozyme analysis showed signifi-
cant differences between dolphins of the shallow-
water Sarasota community and the Tampa Bay
community, and from dolphins from Charlotte
Harbor, to the south; however, there was a high
degree of genetic heterozygosity indicating that the
Sarasota community, while socially and geographi-
cally distinct, is not genetically isolated. It has been
suggested that the Sarasota community is likely
one of a number of communities which comprise
an extended population, the limits of which are
unknown.

Table 24-1

Continued from previous
page.

seicepS aerakcotS

muminiM
noitalupop

etamitse
N( nim )1

laitnetoP
lacigoloib

lavomer
level
)RBP( 2

launnA
-namuh

desuac
ytilatrom 3

cigetartS
sutats 4

ASE /

APMM
sutats 5 dnerT 6

nihplodenemylC ocixeMfofluGnrehtroN 021,4 14 0 N U

nihplods'resarF ocixeMfofluGnrehtroN 66 7.0 0 N U

elahwrelliK ocixeMfofluGnrehtroN 791 2 0 N U

elahwrellikeslaF ocixeMfofluGnrehtroN 632 4.2 0 N U

elahwrellikymgyP ocixeMfofluGnrehtroN 582 8.2 0 N U

elahwmrepsfrawD ocixeMfofluGnrehtroN A/N A/N A/N Y U

elahwmrepsymgyP ocixeMfofluGnrehtroN A/N A/N A/N Y U

elahwdedaeh-noleM ocixeMfofluGnrehtroN 888,2 92 0 N U

nihplods'ossiR ocixeMfofluGnrehtroN 991,2 22 91 N U

elahwdekaebs'reivuC ocixeMfofluGnrehtroN 02 2.0 0 N U

elahwdekaebs'ellivnialB ocixeMfofluGnrehtroN A/N A/N 0 N U

elahwdekaeb'siavreG ocixeMfofluGnrehtroN A/N A/N 0 N U

dennif-trohs,elahwtoliP ocixeMfofluGnrehtroN 681 9.1 3.0 Y8 U

elahwmrepS ocixeMfofluGnrehtroN 114 8.0 0 Y E U

elahws'edyrB ocixeMfofluGnrehtroN 71 2.0 0 N U

eetanaM 9 adirolF Y E D

eetanaM 9 naellitnA Y E D

1N nim nahtretaergrootlauqesieziskcotsehttahtecnarussaelbanosaersedivorpdnaRBPetamitseotdesuecnadnubafoetamitseevitavresnocasi
i .etamitseeht
2 gniwollaelihwkcotsamorfdevomerebyamtaht,seitilatromlarutangnidulcniton,slaminaforebmunmumixamehtsi)lavomerlacigoloiblaitnetop(RBP
i .)yticapacgniyrracstifo%001–05(levelnoitalupopelbaniatsusmumitpostitayatsrohcaerotkcotstaht
3 .snamuhybdesuac)htaednitluserotylekil(seirujnisuoiresdnaseitilatromlaunnaforebmunlatotehtfoetamitsenasiytilatromdesuac-namuhlaunnA
4 .on=N,sey=Y:sutatscigetartS
5 .tcAnoitcetorPlammaMeniraMehtrednudetelpedsadetsil=D.tcAseicepSderegnadnEehtrednudenetaerhtsadetsil=Tdna,deregnadnesadetsil=E
6 .)U(nwonknuro,)D(gnisaerced,)S(elbats,)I(gnisaercnisidnerT
7 .seirautserehtodna,sdnuos,syabocixeMfofluG.S.Uninihplodesonelttobfoskcotsdezingoceryllaudividni33tsaeltastneserpeR
8 suoiresroytilatromdetaler-yrehsifafodrocerasierehtesuacebtub,nwonknusiyrujnisuoiresdnaytilatromdetaler-yrehsifdetamitsefolevellatotehT

.kcotscigetartsasisiht,eziskcotsdetamitsewolylemertxeehtfoesuacebdnayrujni
9 .weivrevOlanoitaNehtfoselbatsutats-kcotsehtnidedulcnitonsidna,ecivreSefildliWdnahsiF.S.UehtfonoitcidsirujehtrednusiseicepssihT



O U R   L I V I N G   O C E A N S

1 9 9 9

4

Photo-identification and radio-tracking stud-
ies confirmed that some individual dolphins re-
main in the same general areas within Matagorda
Bay, Texas, throughout the year (Lynn, 1995);
thus, the situation there may be similar to that of
the Florida west coast. Movement of resident
bottlenose dolphins in Texas through passes link-
ing bays with the Gulf of Mexico appears to be
relatively limited, but does occur and suggests that
these communities, like those along the Florida
west coast, may not be reproductively isolated from
the coastal populations. For example, two bottle-
nose dolphins previously seen in the South Padre
Island, Texas, coastal area were seen in Matagorda
Bay, 285 kilometer north, in May 1992 and May
1993. Preliminary analyses of mitochondrial DNA
using polymerase chain reaction procedures sug-
gested that Matagorda Bay dolphins appear to be
a localized population, despite the suggestion of
mixing of some individuals over large distances
(NMFS, unpublished data1). Over 1,000 indi-
vidual bottlenose dolphins have been identified
in bay and coastal waters near the northeast end
of Galveston Island, Texas, but most of these were
sighted only once with only 200 individuals re-
ported to use the area over the long term, suggest-
ing that a significant number of dolphins are not
resident in this area.

Much less is known about the movements of
resident bottlenose dolphins in estuaries of the
northern Gulf of Mexico. Seasonal differences in
bottlenose dolphin abundance in Mississippi
Sound suggest seasonal migration; however, these
migration patterns are yet to be fully described. It
is probable that some exchange occurs between
the Mississippi Sound communities and the coastal
dolphins in this area as well.

Population Size

Population size for all of the provisional stocks
except Sarasota Bay, Florida, was estimated from
preliminary analyses of line-transect data collected
during aerial surveys conducted in September-
October 1992 in Texas and Louisiana, in Septem-

1National Marine Fisheries Service, Northeast Fisheries Sci-
ence Center, 166 Water Street, Woods Hole, MA 02543

ber-October 1993 in Louisiana, Mississippi, Ala-
bama, and the Florida panhandle, and aerial sur-
veys of the west coast of Florida in September-
November. Population estimates for the Sarasota
Bay, Florida, community were obtained through
direct count of known individuals. Minimum
population estimates were calculated from the es-
timates of population size and their associated co-
efficients of variation (Table 24-1). Where the
population size resulted from a direct count of
known individuals, the minimum population size
was identical to the estimated population size.

Current Population Trend

Population data are insufficient to determine
trends for the provisional stocks of bottlenose dol-
phin that inhabit the bays, sounds, and estuaries
in the Gulf of Mexico. However, three anomalous
mortality events occurred among portions of these
communities between 1990 and 1994. While these
events may have resulted in declines in some loca-
tions, it is not possible to accurately partition the
mortalities between the bay, sound, and estuary
communities and adjacent coastal dolphin com-
munities. Thus, the effect of these mortality events
on the growth of these populations cannot be de-
termined at this time. Ongoing monitoring will
be required to establish more accurate populations
estimates and, over time, trends in abundance for
these dolphin communities.

Status of Stock

In the absence of information on population
trends and unknown status for Gulf bay, sound,
and estuary bottlenose dolphin communities,
PBR’s are calculated using a recovery factor of 0.50.
The estimates for each provisional stock are given
in Table 24-1.

Although these provisional stocks are not listed
as threatened or endangered, the occurrence of the
three anomalous mortality events within their
communities is cause for concern. While the spe-
cific factors that presumably caused and or con-
tributed to these mortality events has yet to been
determined, evidence suggests that bottlenose dol-
phins in the northern and western coastal portion
of the U.S. Gulf of Mexico may have experienced
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als (Johnston, 1995), and life history parameters
(Read and Horn, 1995) support Gaskin’s proposal.
In particular, there is a suggestion that the Gulf of
Maine-Bay of Fundy females are different than
Gulf of St. Lawrence females, but males were sta-
tistically indistinguishable (Palka et al., 1996). Re-
search on microsatellites, a potentially powerful
genetic tool, is currently being conducted to re-
analyze existing genetic data and analyze new
samples in order to resolve the larger scale stock
structure question.

Population Size

Line-transect surveys were conducted during
1991, 1992, and 1995 to estimate the population
size of harbor porpoises aggregated in the Gulf of
Maine-Bay of Fundy region during the summer.
The next scheduled survey is in the summer of
1999. The abundance estimated from the 1991
survey was 37,500 (CV2 = 0.29, 95% CI =
26,700–86,400) (Palka, 1995a), 67,500 from the
1992 survey (CV = 0.23, 95% CI = 32,900–
104,600) (Smith et al., 1993) and 74,000 harbor
porpoises from the 1995 survey (CV = 0.20, 95%
CI = 40,900–109,100) (Palka, 1996). The inverse
variance weighted-average abundance estimate
from all three surveys (Smith et al., 1993) was
54,300 harbor porpoises (CV = 0.14, 95% CI =
41,300–71,400). Possible reasons for inter-annual
differences in abundance and distribution include
experimental error and inter-annual changes in wa-
ter temperature and availability of primary prey
species (Palka, 1995b). The minimum population
estimate calculated for this population is 48,289
(CV = 0.14).

Current Population Trend

Data are not sufficient to determine the popu-
lation trends for this species. Previous abundance

2Coefficient of variation (CV) is a statistical measure used to
calculate confidence intervals (CI), which gauge the accuracy
of population estimates. An accurate population estimate is
characterized by a low CV and a narrow CI. CI is often given
a percentage likelihood of being correct (e.g. 95% means that
if the data were resampled and the CI were recalculated 100
times, then 95 times it would contain the true value.

a morbillivirus epidemic in 1993 (Lipscomb,
1994). Seven of 35 live-captured bottlenose dol-
phins (20%) from Matagorda Bay, Texas, in 1992,
tested positive for previous exposure and it is pos-
sible that other estuarine resident dolphin com-
munities have been exposed as well. The relatively
high number of bottlenose dolphin deaths which
occurred during these mortality events suggests
that these populations may be physiologically
stressed, possibly from nearshore pollution and
chemical contamination or other causes. For these
reasons, and because the PBR for most of these
relatively small provisional stocks would be ex-
ceeded with the incidental capture of a single dol-
phin, each is recognized as a strategic stock.

HARBOR PORPOISE:

GULF OF MAINE-

BAY OF FUNDY STOCK

Stock Definition and

Geographic Range

This harbor porpoise stock is found in U.S.
and Canadian Atlantic waters. During the sum-
mer (July to September), harbor porpoises are con-
centrated in the northern Gulf of Maine-south-
ern Bay of Fundy region, generally in waters less
than 150 meters (m) deep (Palka et al., 1996). Dur-
ing fall (October to December) and spring (April
to June), harbor porpoises are widely dispersed
from North Carolina to Maine, though in much
lower densities than that seen during the summer.
No specific migratory routes to the northern Gulf
of Maine-lower Bay of Fundy region have been
documented. Animals are seen from the coastline
to the middle of the Gulf of Maine (>200 m deep)
in both spring and fall. During winter (December
to March), some harbor porpoises have been re-
ported in waters off the Mid-Atlantic (from New
Jersey to North Carolina). Two stranding records
from Florida occurred during the 1980’s.

Gaskin (1984, 1992) proposed that there were
four separate populations in the western North
Atlantic: the Gulf of Maine-Bay of Fundy, Gulf
of St. Lawrence, Newfoundland, and Greenland
populations. Recent analyses involving mitochon-
drial DNA (Wang et al., 1996), organochlorine
contaminants (Westgate et al., 1997), heavy met-
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estimates for harbor porpoises in the Gulf of
Maine-Bay of Fundy are available from earlier
studies (e.g. 4,000 animals (Gaskin, 1977) and
15,800 animals (Kraus et al., 1983)). These esti-
mates cannot be used in a trends analysis because
they were from selected small regions within the
entire known summer range and, in some cases,
do not incorporate an estimate for the probability
that an animal on the transect track line will be
missed (NEFSC, 1992).

Status of the Stock

The National Marine Fisheries Service has pro-
posed listing the Gulf of Maine-Bay of Fundy har-
bor porpoise as threatened under the Endangered
Species Act (NMFS, 1993). The Gulf of Maine-
Bay of Fundy harbor porpoise stock has also been
classified as strategic because total U.S. annual fish-
ery-related mortality and serious injury (1,667)
exceeds PBR (483) (Waring et al., 1997). The es-
timated annual mortalities from the New England
multispecies sink gillnet fishery from 1990 to 1996
are 2,900 (CV = 0.32), 2000 (CV = 0.35), 1,200
(CV = 0.21), 1,400 (CV = 0.18), 2,100 (CV =
0.18), 1,400 (CV = 0.27),  and 1,200 (CV = 0.25)
respectively (Bravington and Bisack, 1995; Bisack,
1997a). The annual estimated mortalities from the
pelagic drift gillnet fishery from 1991 to 1996 are
0.7 (CV = 1.0), 0.4 (CV = 1.0), 1.5 (CV = 0.34),
0, 0, and 0, respectively (Bisack, 1997b). The an-
nual estimated mortalities from the Mid-Atlantic
coastal sink gillnet fisheries for 1995 and 1996
are 103 (CV = 0.57) and 311 (CV = 0.31) (War-
ing et al, 1999). In addition, harbor porpoise by-
catch in Canadian gillnets in the Bay of Fundy
from 1994 to 1997 were 101 (95% CI = 80–122),
87, 20, and 43 respectively (Trippel et al., 1996).

To address bycatch of harbor porpoises two
take reduction teams have been formed to design
a plan to reduce bycatch. The first team met in
1996 to address bycatch in the New England
multispecies sink gillnet fishery. The second team
met in 1997 to address bycatch in the Mid-Atlan-
tic coastal gillnet fisheries.

HARBOR SEAL: WESTERN

NORTH ATLANTIC STOCK

Stock Definition and

Geographic Range

In the western North Atlantic, harbor seals are
common from Labrador 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 is unknown, the northwest Atlantic sub-
species, Phoca vitulina concolor, is believed to rep-
resent one breeding population. Breeding and pup-
ping normally occurs in waters north of the New
Hampshire-Maine border, although breeding oc-
curred 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 seasonally along the
southern New England and New York coasts from
September through late May (Schneider and
Payne, 1983). A general southward movement
from the Bay of Fundy to southern New England
waters occurs in autumn and early winter
(Rosenfeld et al., 1988; Whitman and Payne,
1990). A northward movement from southern
New England to Maine and eastern Canada oc-
curs prior to the pupping season, which takes place
from mid-May through June along the Maine
Coast (Richardson, 1976; Kenney, 1994). The
overall geographic range throughout U.S. Atlan-
tic coast waters has not changed greatly during
the last century.

Population Size

Since passage of the Marine Mammal Protec-
tion Act in 1972, the number of seals along the
New England coast has increased nearly fivefold.
Coast-wide aerial surveys along the Maine coast
were conducted in May-June during pupping in
1981, 1982, 1986, 1993, and 1997 (Gilbert and
Stein, 1981; Gilbert and Wynne, 1983; Gilbert
and Wynne, 1984; Kenney, 1994; and Gilbert and
Guldager, 1998). Aerial survey haul-out counts
(adults and pups) were 10,540 (1981), 9,331
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(1982), 12,940 (1986), 28,810 (1993), and
30,990 (1997). These numbers are considered to
be minimum abundance estimates because they
are uncorrected for animals in the water or out-
side the survey area. The annual increase since
1993 has been 1.8 percent (Gilbert and Guldager,
1998). Since 1981, the average annual increase has
been 4.2 percent (Gilbert and Guldager, 1998),
about 50% of the 8.9 percent annual increase es-
timated by Kenney (1994) from counts through
1993. Pup counts along the Maine coast during
the May-June period were: 676 (1981), 1,198
(1982), 1,713 (1986), 4,250 (1993), and 5,359
(1997). The 1997 estimate is 26 percent above
the 1993 value. Since 1981, the number of pups
along the Maine coast has increased at an annual
rate of 12.9 percent (Gilbert and Guldager, 1998).

Increased abundance of seals in wintering ar-
eas in southern New England and New York has
also been documented in monitoring programs
conducted by a variety nongovernment organiza-
tions. Canadian scientists counted 3,600 harbor
seals during an August 1992 aerial survey in the
Bay of Fundy (Stobo and Fowler, 1994), but noted
that the survey was not designed to obtain a popu-
lation estimate.

Harbor seals, like gray seals, were bounty
hunted in New England waters until the late
1960's. This hunt may have caused the demise of
this stock in U.S. waters (Katona et al., 1993).
Researchers and fishery observers have docu-
mented incidental mortality in several fisheries in
recent years, particularly within the Gulf of Maine
(Waring et al., 1997). An unknown level of mor-
tality also occurs in the mariculture industry (i.e.
salmon farming), in power plant intake pipes, and
by deliberate shooting (NMFS unpublished data3).
An unknown number of harbor seals have been
taken in Newfoundland and Labrador, Gulf of St.
Lawrence, and Bay of Fundy groundfish gillnets,
Atlantic Canada and Greenland salmon gillnets,
Atlantic Canada cod traps, Bay of Fundy herring
weirs, and from deliberate shooting (Read, 1994).
Estimated average annual mortality and serious in-
jury to this stock during 1990–93 are 602 (CV =

0.68), 231 (CV = 0.22), 373 (CV = 0.23), 698
(CV = 0.19), 1,330 (CV = 0.25), 1,179 (CV =
0.21), and 911 (CV = 0.27), respectively.

Small numbers of harbor seals regularly strand
during the winter period in southern New England
and Mid-Atlantic regions (NMFS unpublished
data1). Sources of mortality include human inter-
actions (boat strikes, fishing gear, power plant in-
take, aquaculture operations), storms, abandon-
ment by the mother, and disease (Katona et al.,
1993; NMFS unpublished data1). In 1980, more
than 350 seals were found dead in the Cape Cod
area from an influenza outbreak (Geraci et al.,
1981). The minimum population estimate is
30,990 harbor seals (Waring et al., 1997).

Current Population Trend

Based on recent aerial survey counts during
the May-June pupping season along the Maine
coast, harbor seal abundance in U.S. waters is in-
creasing, but the actual trend is unknown.

Status of Stock

PBR (Barlow et al., 1995) was specified as the
product of minimum population size (30,990),
one-half the maximum productivity rate (0.06),
and a recovery factor of 1.0, to give a PBR for this
stock of 1,859 harbor seals (Waring et al., 1997).

The status of the harbor seal population, rela-
tive to the optimum sustainable population, in the
U.S. Atlantic Exclusive Economic Zone is un-
known, but the population is increasing. The spe-
cies is not listed as threatened or endangered un-
der the Endangered Species Act. The estimated
annual level of human-caused mortality and seri-
ous injury in U.S. waters does not exceed PBR;
therefore, this is not a strategic stock.

NORTHERN RIGHT WHALE:

 NORTH ATLANTIC STOCK

Historical Background

The northern right whale was the first large
whale to be hunted on a systematic, commercial
basis. The species was taken by Basque whalers in
the Bay of Biscay at least as early as the 11th cen-

3Northeast Fisheries Science Center, NMFS, 166 Water Street,
Woods Hole, MA 02543.
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tury (Aguilar, 1986). By the late 1500’s the Basques
had established a substantial fishery off the Labra-
dor coast (Cumbaa, 1986). This was succeeded
by intensive shore whaling off New England in
the 17th and 18th centuries, an activity which
continued sporadically into the early part of this
century. Similarly intensive exploitation occurred
in the North Pacific population beginning in 1835.
Although the right whale was officially protected
throughout its range in 1935, it is now known
that the former Soviet Union took substantial
numbers of these animals in the North Pacific and
Sea of Okhotsk into the 1960’s (Yablokov, 1994).
There is presently no evidence that these illegal
catches extended to the North Atlantic.

Stock Definition

and Geographic Range

The right whale is a slow animal which fre-
quents coastal and shelf habitats. It feeds in tem-
perate or high latitudes in summer and calves in
warmer water in winter. The North Atlantic popu-
lation is generally thought to consist of two rela-
tively discrete stocks in the eastern and western
portions of this ocean basin.

Historically, right whales were found in coastal
waters throughout the North Atlantic in a range
which extended from Florida (and perhaps fur-
ther south) to Greenland in the west, and from
western Africa to Norway in the east. However,
intensive exploitation has greatly reduced the range
of this animal. In the western North Atlantic, the
remaining population is today largely confined to
U.S. and Canadian waters, feeding in the Gulf of
Maine and on the Scotian Shelf, and calving in
the coastal waters of Georgia and Florida (Kraus
et al., 1986b; Winn et al., 1986). Right whales
appear in the Cape Cod and Massachusetts Bays
region in late winter, move to the Great South
Channel (southeast of Cape Cod) in spring, and
then migrate to Canadian waters for the summer.
The Bay of Fundy constitutes a major summer
nursery area for the population, although recent
genetic studies suggest the existence of a second,
unidentified nursery (Schaeff et al., 1993). In win-
ter, pregnant females migrate to give birth off the
southeastern United States; although other whales
are also found there at this time, the whereabouts

of a substantial portion of the population in win-
ter remains unknown.

In the eastern North Atlantic, right whales are
rarely observed today and the stock appears to be
close to extinction. Historically, the species fed in
northern European and Icelandic waters and was
believed to have calved off the west coast of Africa
(Reeves and Mitchell, 1986).

Female right whales are sexually mature be-
tween about 4 and perhaps 12 years of age, and
produce a single calf on average every 3–4 years
(Knowlton et al., 1994); this is a significantly
slower rate of reproduction than that of the
rorquals (Lockyer, 1984). The right whale is
stenophagous on zooplankton, notably copepods
(Mayo and Marx, 1989). Individual animals can
be identified from photographs of the pattern of
callosities on the head, and from prominent scar-
ring (Kraus et al., 1986a).

The western North Atlantic population has
been the subject of a long-term study since the
1970’s, and much of its biology and behavior is
reasonably well understood (see Kraus et al.,
1986b; Kenney et al., 1994; Knowlton et al.,
1994). Most of the population has been biopsy
sampled, and genetic analyses are ongoing (Schaeff
et al., 1993, 1997; Brown et al., 1994). There is
no ongoing field research on this species in the
eastern North Atlantic.

Population Size

Based upon photographs of identified individu-
als, studies indicate that the present western North
Atlantic population numbers fewer than 300 ani-
mals (Knowlton et al., 1994). The size of the east-
ern North Atlantic stock is unknown, but is clearly
extremely small. It is assumed that the census of
identified whales in the western North Atlantic in
1992 represents a minimum population size esti-
mate (295 individuals). The minimum size of the
eastern stock, based on rare sightings, is assumed to
be a handful of individuals (perhaps fewer than 20).

Current Population Size

No sustained growth is apparent despite six
decades of protection, although the initial post-
whaling size of this stock in 1935 is unknown.
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Status of Stock

The northern right whale is critically endan-
gered throughout its range (Brownell et al., 1986;
Clapham et al., In press). Given the various prob-
lems described below, this species is arguably the
most threatened of all baleen whales, and further
conservation action is urgently required to avoid
its extinction.

In the North Atlantic, the eastern stock ap-
pears to be essentially extinct; it is likely that much
of the then-extant population was wiped out by
Norwegian whaling at the turn of the century
(Collett, 1909). Rare sightings are made of single
individuals in European waters (Brown, 1986), but
it is not clear whether these represent a tiny rem-
nant population or individuals who have wandered
in from the west. Nineteenth-century whaling oc-
curred at Cintra Bay on the coast of West Africa
(Reeves and Mitchell, 1986), raising the hope that
this area may still be a breeding ground for any
remaining eastern North Atlantic animals. A sur-
vey in this region in early 1996 failed to find a
single whale, although survey conditions were ex-
tremely poor.

Analyses based upon photographs of identi-
fied individuals indicate that the present western
North Atlantic population numbers fewer than
300 animals (Knowlton et al., 1994); given that
the majority of the population appears to have been
identified, this is likely to represent one of the more
accurate estimates of abundance for any large
whale.

Unfortunately, the right whale appears to suf-
fer from anthropogenic mortalities more than any
other. In the western North Atlantic, entanglement
in fishing gear and ship strikes are known to have
caused several right whale deaths in recent years,
undoubtedly contributing to the apparent failure
to recover. Kraus (1990) estimated mortality in
the first 4 years of life at between 2% and 17%,
with at least a third attributable to ship collisions
and entanglement. Photographs of 118 identified
individuals showed that 57% possessed scarring
indicative of entanglement (Kraus, 1990). Sources
of ship strikes are generally unknown, but are pri-
marily large commercial vessels; regrettably, many
of the right whale's major habitats in the western
North Atlantic are adjacent to, or even straddle,

major shipping lanes. Given this population's de-
pendence upon nearshore habitat for much of its
life cycle, intensive coastal development in this and
other portions of the range poses additional threats
to recovery.

Studies showing relatively low genetic diver-
sity in the western North Atlantic population
(Schaeff et al., 1993, 1997) suggest that inbreed-
ing may be inhibiting recovery, but this is diffi-
cult to interpret without a knowledge of historic
genetic structure. The latter topic is currently be-
ing investigated using DNA extracted from his-
toric baleen samples (Rosenbaum et al., 1997,
1998).

This is a strategic stock. PBR was specified as
the product of minimum population size (295),
one-half the maximum productivity rate (0.02),
and a recovery factor of 0.1 because this species is
listed as endangered under the ESA. PBR for the
northern right whale is therefore 0.4 whales. Over
the past several years, known human-caused mor-
tality has consistently exceeded PBR. This is a cause
for concern, given the critically endangered status
of the stock and its apparent failure to recover.
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