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FIN WHALE (Balaenoptera physalus):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The Scientific Committee of the International
Whding Commission (IWC) has proposed stock boundaries g P i
for North Atlanticfinwhales. Finwha esoff theeastern USA, i e Lo
north to Nova Scotia and on to the southeast coast of ST e T g W g
Newfoundland are believed to congtitute a single stock under T [OF A g
the present IWC scheme (Donovan 1991). However, thestock ; W S
identity of North Atlantic fin whales has received relatively g

little attention, and whether the current stock boundaries

define biologically isolated units haslong been uncertain. The Ny o
exigence of a subpopulation structure was suggested by local |~ - e .
depletions that resulted from commercid overharvesting r.' ' Beaee o,

(Mizroch et al. 1984). g

A genetic study conducted by Bérubé et al. (1998) B
using both mitochondria and nuclear DNA provided strong _
support for an earlier population model proposed by Kellogg v
(1929) and others. This postulates the exigence of severd | /7 -
subpopulations of fin whales in the North Atlantic and | & -
Mediterranean, with limited geneflow among them. Bérubéet 3 _-';.

al. (1998) aso proposed that the North Atlantic population
showed recent divergence due to dimaic changes (i.e
postglacid expansion), as well as substructuring over even
relatively short distances. Thegenetic dataare consistent with
the idea that different subpopulations use the same feeding
ground, a hypothesis that was aso originaly proposed by
Kdlogg (1929).
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Figure 1. Distribution of fin whale sightings from
NEFSC shipboard and aerial surveys during the summer
in 1990-1995. |sobathsareat 100 mand 1,000 m.

Fin whaes are common in waters of the USA
Atlantic Exclusive Economic Zone (EEZ), principaly from
Cape Hatteras northward (Figure. 1). Fin whaes accounted for 46% of the large whaes and 24% of al cetaceans Sighted over the
continental shelf during aerid surveys (CETAP 1982) between Cape Hatteras and Nova Scotiaduring 1978-82. While agreat ded
remains unknown, the magnitude of the ecologicd role of thefinwhdeisimpressive. Inthisregion finwhaesarethe dominant large
cetacean peciesin al seasons, with the largest standingstock, thelargest food requirements, and thereforethelargest impact onthe
ecosystem of any cetacean species (Hain et al . 1992).

Thereislittle doubt that New England watersrepresent amgjor feeding ground for thefinwhae. Thereisevidenceof ste
fiddity by femaes, and perhgps some segregation by sexud, maturationa or reproductive class on the feeding range (Agler et al.
1993). Seipt et al. (1990) reported that 49% of identified fin whales on Massachuseits Bay area feeding grounds were resighted
within years, and 45% were resighted in multiple years. While recognizing locaized as well as more extensive movements, these
authors suggested that fin whaes on these grounds exhibited patterns of seasond occurrence and annud return thet are in some
respects similar to those shown for humpback whales. Thiswasreinforced by Clapham and Seipt (1991), who showed maternaly
directed stefidelity by fin whaesin the Gulf of Maine. Information on life history and vitd ratesisaso availablein datafrom the
Canadian fishery, 1965-1971 (Mitchell 1974). In seven years, 3,528 fin whaes were taken at three whaing Sations. The gation
at Blandford, Nova Scotia, took 1,402.

Hainet al. (1992), based on an andysis of neonate stranding data, suggested that cal ving takes place during approximately
four months from October-January in latitudes of the USA mid-Atlantic region; however, it isunknown where caving, meting, and
wintering for most of the population occurs. Preliminary resultsfrom the Navy'sUSS program (Clark 1995) indicate asubgtantial
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deep-ocean component to fin whae digribution. Itislikely that fin whales occurring in the USA Atlantic EEZ undergo migrations
into Canadian waters, open-ocean areas, and perhaps even subtropica or tropica regions.

POPULATION SIZE

Five seasond abundance estimatesfor finwhaesare availablefor portionsof thewestern North Atlantic during spring and
summer of 1978-82, June-July 1991, August-September 1991, August-September 1991 and 1992, and July-September 1995 (Table
1; Figure 1).

A population size of 4,680 fin whaes (CV=0.23) was estimated from an aerid survey program conducted from 1978 to
1982 onthe continentd shelf and shelf edgewatersbetween Cape Hatteras, North Carolinaand NovaScotia(Table 1; CETAP 1982).
The estimate is based on an inverse variance weighted pooling of spring and summer data. An average of theseseasonswaschosen
because the greatest proportion of the population off the northeast USA coast appeared in the study areaduring these seasons. This
ettimate includes a dive-time scale-up correction of 4.85 but does not correct for g(0), the probability of detecting an anima group
onthetrack line. Thisestimate may not reflect the current true population size because of its old age and because it was estimated
just after cessation of extensive foreign fishing operationsin the region.

A population size of 35 (CV=0.56) fin whales was estimated from a June and July 1991 shipboard line transect sighting
survey conducted primarily betweenthe 200 and 2,000misobathsfrom CapeHatterasto GeorgesBank (Table 1; Waringet al . 1992).
Datawere collected by one team that searched by naked eye and anadyzed using DISTANCE (Buckland et al . 1993; Lagke et al.
1993). Esimatesinclude school size-hias, if applicable, but no corrections for g(0) or dive-time. Variahility was estimated using
bootstrap resampling techniques.

A population size of 194 (CV=0.18) and 529 (CV=0.19) fin whales was estimated from line transect agria surveys
conducted from August to September 1991 usingthe Twin Otter and AT-11, respectively (Table 1; Anon. 1991). The study area
included that covered in the CETAP study plus severd additiona continental dope survey blocks. Due to wesather and logistica
congtraints, several survey blocks south and east of Georges Bank were not surveyed. The datawere analyzed using DISTANCE
(Buckland et al. 1993; Lagke 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 calibration analysis has not been conducted.

A population sizeof 2,700 (CV=0.59) finwha eswasestimated from two shipboard linetransect surveysconducted during
July to September 1991 and 1992 in the northern Gulf of Maine-lower Bay of Fundy region (Pakaand Waring, unpublished data).
This population sizeisaweighted-average of the 1991 and 1992 estimates, where each annua estimate was weighted by theinverse
of its variance. The data were collected during surveys designed to estimate abundance of harbor porpoises (Paka 1995). Two
independent teams of observers on the same ship surveyed using naked eye in non-closing mode.  Using the product integral
andytica method (Palka 1995) and DISTANCE (Buckland et al. 1993; Lasgke et al. 1993) the abundance includes an estimate of
school size-hias, if gpplicable, and an estimate of g(0)—the probability of detecting a group on the track line-but no correction for
dive-time. Variability was esimated using bootstrgp resampling techniques.

A population Sze of 2,200 (CV=0.24) fin whaeswas estimated from a July to September 1995 sighting survey conducted
by two shipsand an arplane that covered waters from Virginiato the mouth of the Gulf of &. Lawrence (Table 1; NMFSNEFSC
unpublished data). Totd 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 arplane covered
watersin the Mid-Atlantic from the coastline to the 50 fathom contour line, the southern Gulf of Maine, and shelf waters off Nova
Scotia 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 integrd method (Palka 1995) and DISTANCE (Buckland et al. 1993). Shipboard
estimates were corrected for g(0) and, if applicable, also for school Sze-bias. Standard aerid sighting procedures with two bubble
windows and one belly window observer were used during the aerid survey. An estimate of g(0) was not madefor the aerid portion
of thesurvey. Edimates do not include correctionsfor dive-time or ship avoidance. Variability was estimated using bootstrap re-
sampling techniques.

The best available current abundance estimate for the western North Atlantic finwhaeis 2,200 (CV=0.24) from the 1995
Virginiato Gulf of St Lawrencelinetransect surveyshbecauseit isrelaively recent and coversthelargest portion of theknown habitat.
However, this estimate must be considered conservative in view of the known range of the fin whale in the entire western North
Atlantic, and uncertainties regarding populaion structure and exchange between surveyed and unsurveyed aress.

Tablel. Summeary of dbundanceestimatesfor thewestern North Atlanticfinwhae. Month, year, and areacovered during
each abundance survey, and resulting abundance etimate (N,,.) and coefficient of varigtion (CV).
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Month/Y ear Area Npest cv
Sring & summer Cape Hatteras, NC to
4,680 0.23
1978-1982 Nova Scotia '
Cape Hatteras, NC to
Jun-Jul 1991 Georges Bank, shdlf 35 0.56
edge only
Cape Hatteras, NC to . "
Aug-Sep 1991 Nova Scofia 194 and 529 0.18and 0.19
N. Gulf of Maineand
Jul-Sep 1991 and 1992 Bay of Fundy 2,700 0.59
Virginiato the Gulf of
Jul-Sept 1995 S Lawrence 2,200 0.24

* 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 interval of the log-normaly
distributed best abundance estimate. Thisis equivaent to the 20th percentile of the log-normal distribution as specified by Wade
and Angliss (1997). The best estimate of abundance for fin whaesis 2,200 (CV=0.24). The minimum population estimate for the
western North Atlantic fin whaleis 1803.

Current Population Trend

There are insufficient data to determine population trends for this species. Even at a conservetively estimated rate of
increase, however, the numbers of fin whales may have increased substantially in recent years (Hain et al. 1992).
CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity ratesare unknown for thisstock. Based on photographically identified finwhales,
Adler et al. (1993) estimated that the gross annua reproduction rate was at 8%, with amean caving intervad of 2.7 years.

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. Thisvalue is based on
theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the constraints of ther
reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potentia 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 population Szeis 1803. The
maximumproductivity rateis0.04, the default valuefor cetaceans. The* recovery” factor, which accountsfor endangered, depl eted,
threatened stocks, or stocks of unknown status rlative to optimum sustainable popul ation (OSP) isassumed to be 0.10 because the
finwhdeisliged as endangered under the Endangered Species Act (ESA). PBR for the western North Atlantic fin whaeis 3.6.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

The number of fin whales taken at three whaling stations in Canada from 1965-71 totdled 3,528 whaes (Mitchdl 1974).
Reports of non-directed takes of fin whales are fewer over the last two decades than for other endangered largewha essuch asright
and humpback whales.  There was no reported fishery-related mortaity or serious injury to fin whales in fisheries observed by
NMFS during 1993-97. A review of NER/NMFS anecdotd records from 1993-1997 yidded an average of 0.6 human caused
mortalities per year -- 0.2 per year resulting from fishery interactiong/entanglements, and 0.4 due to vessdl collisions.

Fishery-Related SeriousInjury and Mortality
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No confirmed fishery-related mortdity or seriousinjury of fin wha eswasreported in the Sea Sampling by-catch database,;
therefore, no detailed fishery information is presented here. A review of the records of stranded, floating or injured fin whaesfor
the period 1993-1997 on file at NER/NMFSfound four records with evidence of fishery interactions. There was alive fin whale
sighted entangled on 6/24/97 with line wrapped over its back. The animal appeared emaciated, but whether this was aresult of the
entanglement could not be determined. Two stranded fin whales had net or rope marks, but the evidence on hand was not sufficient
to confirm entanglement as the cause of degth. for thesecases. Thefourth record involved awha ethat wasfound floating of f L ubec,
Maine, on 7/31/94. Thewhae had savera wraps of line through the mouth, and about 30 wraps around the tail sock. Thissingle
confirmed entanglement mortality suggests an annua mortaity of 0.2 fin whaes fromfishery interactions. Whiletheserecordsare
not statisticaly quantifiable in the same way as the observed fishery records, they give a minimum estimate of the frequency of
entanglementsfor this species.

Other Mortality

After reviewing NER/NMFS records, two were found that had sufficient information to confirm the cause of degth as
collisonswith vessds. On 3/12/94, a 16-meter fin whale was found on Virginia Beach with fresh, deep propeller woundsin the
caudd area. Theanimad’ sfull somach indicated it had been feeding not long beforethe callison. On 12/20/96, afinwhaewasfound
floating near the shipping docksin Savannah, Georgia. The necropsy found bruising, coagulated blood, and broken ribs on the right
sideof theanima. NER/NMFS data holdingsinclude seven additiond records of fin whae mortdities that bore evidence of injury
fromcallisionswith vessals, but the available supporting documentation was not conclusive asto whether these contituted serious
injury or werethe proximal cause of the mortdity.

STATUSOF STOCK

Thegtatusof thisstock relativeto OSPinthe USA Atlantic EEZ isunknown, but the speciesislisted asendangered under
theESA. Thereareinsufficient datato determinethe population trendsfor finwhaes. Thetota fishery-related mortaity and serious
injury for this stock is less than 10% of the calculated PBR and can be considered insgnificant and approaching zero mortality and
seriousinjury rate. Any fishery-related mortality would beillegal becausethereisno recovery plan currently inplace, athough adraft
planiscurrently in review. Thisisastrategic stock because the fin whaleislisted as an endangered species under the ESA.
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