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SPERM WHALE (Physeter macrocephalus):

North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The digtribution of the sperm whale in the USA EEZ

occurson thecontinental shelf edge, over the continenta dope,

and into mid-ocean regions (Figure 1). Waring et al. (1993) i “";:_4__.,::-_ T T
suggest that this offshore digtribution is more commonly d e st g
associated with the Gulf Stream edge and other festures. i s b T

However, thespermwhalesthat occur intheeastern USA EEZ I 18 . ks
likely represent only afraction of thetotal stock. The nature ; g
of linkages of the USA habitat with those to the south, north, ; L A e
and offshoreis unknown. Historical whaling recordscompiled LI O 1
by Schmidly (1981) suggested an offshore distribution off the D e
southeast USA, over the Blake Plateau, and into degp ocean. Y H R e
In the southeast Caribbean, bothlargeand small adults, aswel L . o Zeni i x
as calves and juveniles of different sizesarereported (Watkins | = -+ L '

et al. 1985). Whether the northwest Atlantic population is o v '
discrete from the northwestern or northeastern Atlantic is | : ol e b ;
currently unresolved. The Internationa Whaing Commisson i "f: s,

recognizes one stock for theNorth Atlantic. Based onareview 't L R L

of tagging and genetic Sudies, Reeves and Whiteheed (1997) . . o qean . -coa
suggest that sperm whale populations have no clear geographic P o ABAE

Sructure.  There exists one tag return of a male tagged off - A 1096 Aerial Survevs
Browns Bank (Nova Scotia) in 1966 and returned from Spain e

in 1973 (Mitchdl 1975). Another mae taken off northern
Denmark in August 1981 had been wounded the previous Figure 1. Distribution of sperm whale sightings from
summer by whales off the Azores (Reeves and Whitehead NEFSC shipboard and aerial surveys during the summer
1997). in 1990-1995. Isobathsare at 100 mand 1,000 m.

In the USA EEZ waters, there appears to be a distinct
seasond cycle(CETAP1982; Scott and Sadove 1997). Inwinter, spermwha esareconcentrated east and northeest of CapeHatteras.
In spring, the center of digtribution shifts northward to east of Delaware and Virginia, and is widespread throughout the centra
portion of the mid-Atlantic bight and the southern portion of Georges Bank. In summer, the ditribution is smilar but now aso
includes the area east and north of Georges Bank and into the Northeast Channel region, aswell asthe continenta shelf (inshore of
the 100m isobath) south of New England. In the fdl, sperm wha e occurrence south of New England on the continental shelf isa
itshighestleve, and thereremainsacontinentd shelf edgeoccurrenceinthemid-Atlantic bight. Similar inshore (<200m) observations
have been made on the southwestern portion (Kenney pers. comm) and the eastern Scotian Shelf, particularly in the region of “the
Gully” (Whitehead et al. 1991).

Geogrgphic distribution of sperm whalesmay belinked to their socia structure and their low reproductive rate and both of these
factors have management implications. Severa basic groupings or socid units are generdly recognized — nursery schools, harem
or mixed schoals, juvenile or immature schools, bachelor schools, bull schools or pairs, and solitary bulls (Best 1979; Whitehead et
al. 1991). These groupings have a distinct geographica distribution, with females and juveniles generaly basad in tropica and
subtropica waters, and malesmorewide-ranging and occurring in higher latitudes. Maespermwhaesare present off and sometimes
on the continental shelf aong the entire east coast of Canada south of Hudson Strait, whereas, females rarly migrate north of the
southern limit of the Canadian EEZ (Reeves and Whitehead 1997). However off the northeast U.S, CETAP and NMFSNEFSC
sghtings in shelf-edge and off-shelf waters included many socid groups with caves/juveniles (CETAP 1981; Waring et al. 1992,
1993). Thebasic socid unit of the sperm wha e gppearsto be the mixed schoal of adult femaesplustheir calves and somejuveniles
of both sexes, normally numbering 20-40 animdsin dl. Thereisevidence that some socid bonds persist for many years.
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POPULATION SIZE

Tota number of sperm whaes off the USA or Canadian Atlantic coast are unknown, athough seven estimates from sdected
regionsof thehabitat do exist for select timeperiods(Table 1): spring and summer of 1978-82, August 1990, June-July 1991, August-
September 1991, June-July 1993, August 1994, and July-September 1995. These surveyswere conducted in continental shelf edge
and/or deeper oceanic waters. Sightingswere dmost exclusively in the continentd shelf edge and continenta dope areas (Figure 1).

A population size of 219 sperm whaes (CV=0.36) was estimated from an agriad survey program conducted from 1978 to 1982
on the continenta shelf and shelf edge watersbetween CapeHatteras, North Carolinaand NovaScaotia(Table 1; CETAP1982). The
edimateis based on an inverse variance weighted pooling of spring and summer data. An average of these seasons were chosen
becausethe greatest proportion of the population off the northeast USA coast appeared in the study areaduring these seasons. This
egtimate does not include corrections for dive-time or g(0), the probability of detecting an anima group on the track line. This
edtimate may not reflect the current true population size because of its high degree of uncertainty, itsold age, and it was estimated
just after cessation of extensive foreign fishing operationsin the region.

A population sizeof 338 (CV=0.31) sperm wha eswas estimated from an August 1990 shipboard line transect sighting survey,
conducted principaly aong the Gulf Stream north wall between Cape Hatteras and Georges Bank (Table 1; Anon. 1990; Waring et
al. 1992). Datawere collected by oneteam that searched by naked eye and analyzed using DISTANCE (Bucklandet al . 1993; Lagke
et al. 1993). Esimatesincude school size-hias, if applicable, but do not include correctionsfor g(0) or dive-time. Variability was
edtimated using bootstrap resampling techniques.

A population size of 736 (CV=0.33) sperm whaes was estimated from a June and July 1991 shipboard line transect sighting
survey conducted primarily between the 200 and 2,000misobathsfrom Cape Hatterasto GeorgesBank (Table1; Waringet al. 1992;
Waring 1998). Datawere collected by oneteam that searched by naked eye and analyzed using DISTANCE (Buckland et al . 1993,
Laeke et al. 1993). Edtimates include school size-hias, if applicable, but no corrections for g(0) or divetime. Variability was
edtimated using bootstrap resampling techniques.

A population sizeof 705 (CV=0.66) and 337 (CV=0.50) sperm wha eswas estimated from linetransect aerid surveysconducted
from August to September 1991 using the Twin Otter and AT-11, respectively (Table 1; Anon. 1991). Thestudy areaincluded that
covered in the CETAP study plus severa additiona continental dope survey blocks. Due to weether and logistical condraints,
severa survey blocks south and east of Georges Bank were not surveyed. The datawere anayzed usng DISTANCE (Buckland et
al. 1993; Laeke et al. 1993), where the CV was estimated using the bootstrap option. The abundance estimates do not include g(0)
and were not pooled over platforms because the inter-platform cdibration analysis has not been conducted.

A population size of 116 (CV=0.40) sperm whales was estimated from a June and July 1993 shipboard line transect sighting
survey conducted principally between the 200 and 2,000m isobaths from the southern edge of Georges Bank, acrossthe Northeast
Channd to the southeastern edge of the Scotian Shdlf (Table 1; Anon. 1993). Data were collected by two dternating teams that
searched with 25x150 binocularsand were andyzed using DISTANCE (Bucklandet al . 1993; Lagke et al . 1993). Edtimatesinclude
school size-hias, if applicable, but do not include corrections for g(0) or dive-time. Variability was estimated using bootstrap
resampling techniques.

A population sizeof 623 (CV=0.52) sperm whaleswas estimated from an August 1994 shipboard linetransect survey conducted
withinaGulf Stresmwarm-corering located in continental dopewaterssoutheast of GeorgesBank (Table 1; Anon. 1994). Datawere
collected by two aternating teams that searched with 25x150 binoculars and an independent observer who searched by naked eye
from a separate platform on the bow. Datawereandyzed usng DISTANCE (Bucklandet al . 1993; Lagke et al. 1993). Edimates
indude school size-hias, if gpplicable, but do not include correctionsfor g(0) or dive-time. Variability was estimated using bootstrap
resampling techniques.

A population sizeof 2,698 (CV=0.67) sperm whaeswas estimated from a July to September 1995 sighting survey conducted
by two ships and an airplane that covered waters from Virginia to the mouth of the Gulf of St. Lawrence (Table 1; NMFS,
unpublished data). Tota track linelength was 32,600 km (17,600 nmi). The ships covered waters between the 50 and 1000 fathom
contour lines, the northern edge of the Gulf Stream, and the northern Gulf of Maine/Bay of Fundy region. The airplane covered
watersin the Mid-Atlantic from the coadtline to the 50 fathom contour line, the southern Gulf of Maine, and shelf waters off Nova
Scatia from the coadtline to the 1000 fathom contour line. Shipboard data were collected using a two independent sighting team
procedure and were andyzed using the product integra method (Paka 1995) and DISTANCE (Buckland et al. 1993). Shipboard
edimates were corrected for g(0) and, if applicable, dso for school size-bias. Standard aerid sighting procedures with two bubble
windows and one belly window observer were used during the aerid survey. Anestimateof g(0) washot madefor theaerid portion
of the survey. Edimatesdo not include correctionsfor dive-time. Variability wasestimated using bootstrap resampling techniques.



Because dl the sperm wha e estimates presented here were not corrected for dive-time, they are likely downwardly biased and
an underestimateof actua abundance. Given that the average dive-time of spermwhalesis gpproximatey 45 min (Whitehead et al.
1991; Watkins et al. 1993), the bias may be substantia.

Although the gtratification schemesused in the 1990-1995 surveysdid not dways samplethe sameareas or encompasstheentire
sperm whale habitat, they did focus on segments of known or suspected high-use habitats off the northeastern USA coast. The
collective 1990-95 data suggest that, seasondly, at least severa hundred sperm whales are occupying these waters. The 1995
esimateis nearly eight-fold greater than CETAP data from a decade previous. Sperm whae abundance may increase offshore,
particularly in associaion with Gulf Stream and warm-core ring features, however, a present there is no rdiable estimate of total
sperm whale abundance in the western North Atlantic.

The best available current abundance estimate for thewestern North Atlantic spermwhaeis 2,698 (CV=0.67) asestimated from
the July to September 1995 line transect survey (NMFS, unpublished data) because this survey is recent and provided the most
complete coverage of continental shelf edge and continental dope waters off the northeast USA coast.

Tablel. Summary of abundance estimatesfor the western North Atlantic spermwhale. Month, year, and areacovered during eech
abundance survey, and resulting abundance estimate (N,...) and coefficient of variation (CV).

Month/Y ear Area N CcV

Fring & summer Cape Hatteras, NC to

1978-82 Nova Scotia 219 036

Aug 1990 Gulf Stream 338 031
Cape Hatteras, NC to

Jun-Jul 1991 Georges Bank, shelf 736 0.33
edge only
Cape Hatteras, NC to "

Aug-Sep 1991 Nova Scofia 705 and 337 0.66 and 0.50
Georges Bank to

Jun-Jul 1993 Scotian shdlf, shelf 116 040
edge only
wam-core ring SE of

Aug 1994 Georges Bark 623 0.52
Virginiato Gulf of .

Jul-Sep 1995 L awrence 2,698 0.67

* From data collected on the Twin Otter and AT-11, respectively.

Minimum Population Egtimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interva of the log-normally distributed
best abundance estimate. Thisis equivaent to the 20th percentile of thelog-normal distribution as specified by Wade and Angliss
(1997). The best estimate of abundance for sperm whaesis 2,698 (CV=0.67). The minimum population estimate for thewestern
North Atlantic sperm whaleis 1,617 (CV=0.67).

Current Population Trend
There areinsufficient datato determine the population trends for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity ratesare unknown for thisstock. Whilemoreis probably known about spermwhaelife
history in other areas, some life history and vita rates information is available for the northwest Atlantic. Theseinclude: calving
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interval is4-6 years, lactation period is 24 months, gestation period is 14.5-16.5 months, births occur mainly in July to November,
lengthat birthis4.0 m, length at sexua maturity 11.0-12.5 m for maes, and 8.3-9.2 m for females, mean age a sexud maturity is 19
yearsfor maesand 9 yearsfor femaes, and mean age at physica maturity is45 yearsfor malesand 30 yearsfor femaes (Best 1974,
Lockyer 1981; Bestet al. 1984).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. Thisvaueisbased on theoretica
modeling showing that cetacean populaions may not grow &t rates much greeter than 4% given the congraints of their reproductive
life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potentid Biologicd 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 1,617 (CV=0.67).
The maximum productivity rateis 0.04, the default vaue for cetaceans. The “recovery” factor, which accounts for endangered,
depleted, threatened stocks, or stocks of unknown status rel ative to optimum sustainable population (OSP) is assumed to be 0.10
becausethe spermwhaeislisted asendangered under the Endangered SpeciesAct (ESA). PBR for thewestern North Atlantic sperm
whdeis3.2.

ANNUAL HUMAN-CAUSED MORTALITY

Four hundred twenty-four sperm whales were harvested in the Newfoundland-L abrador area between 1904-1972 and 109 mde
and no female sperm whaes were taken near Nova Scotiain 1964-1972 (Mitchell and Kozicki 1984) inaCanadianwhding fishery.
There was aso awell-documented sperm whalefishery based onthewest coast of Iceland. Other spermwhal e catchesoccurred near
West Greenland, the Azores, Madeira, Spain, Spanish Morocco, Norway (coasta and pelagic), Faroes, and British coagtd. At
present, because of their general offshoredigtribution, sperm whaesarelesslikely to beimpacted by humansand thoseimpactsthat
do occur are lesslikely to be recorded.  There has been no complete analysis and reporting of existing data on this topic for the
western North Atlantic.

Totd annua estimated averagefishery-related mortality or seriousinjury tothisstock during 1993-1997 was zero spermwhales.
Although, in 1995 one sperm whae was entangled in a pelagic drift gillnet and released dive with gear around severd body parts.
Presently, thisinjury has not been used to estimate mortality.

Fishery Information

Three sperm whal e entanglements have been documented from August 1993to May 1997. In August 1993, adead spermwhale,
withlongline gear wound tightly around the jaw, was found floating about 20 miles off Mt Desart Rock. 1n October 1994, asperm
whaewas successfully disentangled from afine mesh gillnet in Birch Harbor, Maine. In May 1997, asperm whale entangled in net
with three buoys trailing was sighted 130 nm northwest of Bermuda. No information on the status of the anima was provided.

Dataon current incidenta takesinU.S. fisheriesare availablefrom severa sources. 101986, NM FS established amandatory sdif-
reported fisheriesinformation system for large pelagic fisheries. Daafiles 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 saverd fisheries have been covered by the program. Inlate 1992 andin 1993, the SEFSC provided observer coverageof peagic
longline veselsfishing off the Grand Banks (Tail of the Banks) and currently provides observer coverage of vessels fishing south
of Cape Hatteras.

By-catch has been observed by NMFS Sea Samplersin the peagic drift gillnet fishery, but no mortditiesor seriousinjurieshave
been documented in the pelagic longline, pelagic pair trawl, New England multispecies sink gillnet, mid-Atlantic coagtd sink gillnet,
or North Atlantic bottom trawl observed fisheries.

Pelagic Drift Gillnet

Only two records exist in the present NEFSC by-catch database. 1n July 1990, asperm wha e was entangled and subsequently
released (injured) from apdagic drift gillnet near the continenta shelf edge on southern GeorgesBank. During June 1995, onesperm
whadewasentangled with “ gear infaround severd body parts’ then released injured from apel agic drift gillnet haul ocated onthe shelf
edge between Oceanographer and Hydrographer Canyons on Georges Bank.

The estimated tota number of haulsin the pelagic drift net fishery increased from 714 in 1989 to 1144 in 1990; theregfter, with
the introduction of quotas, effort was severdly reduced. The estimated number of haulsin 1991, 1992, 1993, 1994, 1995, and 1996
were 233, 243, 232, 197, 164, and 149 respectively. 1n 1996 and 1997, the NM FSissued management regul ationswhich prohibited
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the operation of thisfishery in 1997. Further, in January 1999 the NMFSissued a Finad Rule to prohibit the use of driftnets (i.e,

permanent closure) in the North Atlantic swordfish fishery (50 CFR Part 630). Fifty-nine vessdls participated in this fishery

between 1989 and 1993. Since 1994, between 10to 12 vessals have participated in thefishery . Observer coverage, percent of sets
observed, was 8% in 1989, 6% in 1990, 20% in 1991, 40%in 1992, 42%in 1993, 87%in 1994, 99%in 1995, and 64%in 1996. The
grestest concentrations of effort were located aong the southern edge of Georges Bank and off Cape Hatteras. Examination of the
species composition of the catch and locations of the fishery throughout the year, suggested that the pelagic drift gillnet fishery be
gratified into two Strata, asouthern or winter stratum, and anorthern or summer stratum. Estimates of total by-catch, for each year

from 1989 to 1993, were obtained using the aggregated (pooled 1989-1993) catch rates, by strata, assuming the 1990 injury was a
mortality (Northridge 1996). Estimated annud fishery-related mortaity and serious injury (CV in parentheses) was 2.2 sperm
whalesin 1989 (2.43), 4.4in 1990 (1.77),0in 1991, 0in 1992, 0in 1993, 0in 1994, 0in 1995, 0in 1996, and 0in 1997. Edtimated

average annud mortaity and seriousinjury related to thisfishery during 1993-1997 was zero, assuming the 1995 injured spermwhde
was not aseriousinjury. Table 2 summarizes the number of anima s released dive and classfied asinjured or nor-injured. It dso

includesthe ratio of observed to estimated mortalities for thisfishery.

Table2. Summary of sperm whales (Physeter macrocephal us) rdeased dive, by commercid fishery, years sampled (Years),
ratio of observed mortalities recorded by on-board observersto the estimated mortaity (Retio), the number of observed
animals rdeased dive and injured (Injured), and the number of observed animals released dive and uninjured (Uninjured)

Fishery Yeas Ratio Injurec? Uninjured

Pdagic Drift Gillnet 93-97° 0,0,0,0,NA 0,0,1',0,NA 0,0,0,0,NA

! The obsarver recorded this animal being released dive and having the “gear infaround severa body parts’.
2 Annua mortdity estimates do not include any animasinjured and released dive.
3 Thefishery did not operatein 1997.

Other Mortality
Ten spermwha e strandings have been documented aong the USA Atlantic coast between Maine and Miami, Florida, during
1994-1996 (NMFS unpublished data).

In eastern Canada, five dead stranding were reported in Newfoundland/L abrador from 1987-1995; ninedead stranding dong Nova
Scotiafrom 1988-1991; seven dead stranding on Prince Edward Idand from 1988-1991, and two dead strandingsin Quebecin 1992
(Reeves and Whitehead 1997).

Ship strikesareancther source of human induced mortdity. InMay 1994 aship struck sperm whalewas observed south of Nova
Scotia (Reeves and Whitehead 1997).

STATUSOF STOCK

The status of this stock relative to OSPin USA Atlantic EEZ isunknown, but the speciesislisted asendangered under the ESA.
There are insufficient data to determine population trends. The current stock abundance estimate was based upon asmal portion
of the known stock range. Totd fishery-related mortality and seriousinjury for this stock isless than 10% of the calculated PBR.
Thisisadrategic stock because the speciesislisted as endangered under the ESA.
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