October 1999
SHORT-FINNED PILOT WHALE (Globicephala macrorhynchus):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are two species of pilot whalesin the Western Atlantic: the Atlantic or long-finned pilot whae, Globicephala melas
and the short-finned pilot whale, G. macrorhynchus These species are difficult to identify to the specieslevel a seg; therefore,
some of the descriptive materid below refers to Globicephala sp. and isidentified as such. The species boundary is consdered
to bein the New Jersey to Cape Hatteras area. Sightings north of thisareaarelikely G. melas The short-finned pilot whdeis
distributed worldwideintropica to warm temperate waters (L eatherwood and Reeves 1983). The northern extent of therange of this
species within the USA Atlantic Exclusive Economic Zone (EEZ) is generdly thought to be Cgpe Hatteras, North Carolina
(Lestherwood and Reaves 1983). Sightingsof theseanimasin USA Atlantic EEZ occur primarily withinthe Gulf Stream [Southeast
Fisheries Science Center (SEFSC) unpublished data], and primarily along
the continental shelf and continental dopeinthenorthern Gulf of Mexico
(Mullinet al. 1991; SEFSC unpublished data). Thereis no information
on stock differentiation for the Atlantic population.

POPULATION SIZE

Estimetes of abundance were derived through the application of
distance sampling andysis (Buckland et al. 1993) and the computer
program DISTANCE (Laekeet al . 1993) tosghtingdatacollected during
a 1992 winter, visud sampling, line-transect vessel survey of the USA
Atlantic EEZ waters between Miami, Florida, and CapeHatteras, North
Carolina. The estimated abundance of short-finned pilot whalesfor the
1992 survey was 749 (coefficient of varigtion, CV = 0.64) (Hansen et
al. 1994).

Minimum Population Egtimate

Theminimum population estimateisthelower limit of thetwo-tailed
60% confidence interval of thelog-normally distributed best abundance
edimate Thisis equivaent to the 20th percentile of the log-normal
distribution asspecified by Wadeand Angliss (1997). Thebest esimate
of abundance for short-finned pilot whaes is 749 (CV=0.64). The
minimum population estimate for the western North Atlantic short-
finned pilot whaeis 457 (CV=0.64).

Current Population Trend Figure 1. Sightings of short-finned pilot

Thereareinsufficient datato determinethe population trendsfor this ~ Whales (filled circles) and unidentified pilot
species whales (unfilled circles) during NOAA Ship

Oregon |1 marine mammal survey cruisein

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES ~ Winter 1992.

Current and maximum net productivity rates are unknown for this
stock. For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. This vaue is based on
theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the congtraints of their
reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL
Potentid Biologicd Removd (PBR) isthe product of minimum population size, one-hdf the maximum productivity rate, and
a“recovery” factor (MMPA Sec. 3. 16 U.S.C. 1362, Wade and Angliss 1997). The minimum population size is 457 (CV=0.64).
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The maximum productivity rate is 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 sustai nabl e popul ation (OSP) was set at 0.45 because
of the high variance associated with the estimate of total annua fishery-related mortality and seriousinjury for Globicephala sp.
PBR for the western North Atlantic short-finned pilot whalesis 4.4.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Totd fishery-related mortality and seriousinjury cannot beestimated separately for thetwo speciesof pilot whaesinthe USA
Atlantic EEZ because of theuncertainty in speciesidentification by fishery observers. TheAtlantic Scientific Review Group advised
adopting the risk-averse strategy of assuming that either species might have been subject to the observed fishery-related mortaity
and seriousinjury. Total annud estimated average fishery-related mortality or seriousinjury to thisstock during 1993-1997 was 40
pilot whales (CV =0.71; Table 2).

Fishery Information
USA

Thelevd of past or current, direct, human-caused mortdity of short-finned pilot whaes inthe USA Atlantic EEZ isunknown.
The short-finned pilot whale has been taken in the pelagic longline fishery in Atlantic waters off the southeastern USA (Leeet al.
1994; SEFSC unpublished data).

Prior to 1977, there was no documentation of marine mammal by-catchin distant-water fleet (DWF) activities off the northeast
coast of the USA A fishery observer program, which has collected fishery data and information on incidental  by-catch of marine
mammads, was established in 1977 with the implementation of the Magnuson Fisheries Conservation and Management Act
(MFCMA). DWF€ffortinthe Atlantic coast EEZ under MFCMA hasbeen directed primarily towards Atlantic mackerel and squid.
An average of 120 different foreign vessals per year (range 102-161) operated within the Atlantic coast EEZ during 1977 through
1982. In 1982, there were 112 different foreign vessds, 18 (16%) were Japanese tuna longline vessals operating dong the USA
Atlantic coast. Thiswasthefirgt year that the Northeast Regiona Observer Program assumed responsibility for observer coverage
of thelongline vessals. The number of foreign vessals operating within the USA Atlantic EEZ each year between 1983 and 1991
averaged 33 and ranged from nineto 67. The number of Japanese longlinevessalsind uded among the DWF vessdlsaveraged six and
ranged from three to eight between 1983 and 1988. MFCMA observer coverage on DWF vessals was 25-35% during 1977-82,
increased to 58%, 86%, 95%, and 98%, respectively, during 1983-86, and 100% observer coverage was maintained from 1987-91.
Foreign fishing operations for squid ceased at the end of the 1986 fishing season and, for mackerd, at the end of the 1991 fishing
Season.

During1977-1991, observersinthisprogram recorded 436 pil ot wha emortditiesin foreign-fishing activities(Waring et al . 1990;
Waring1995). A tota of 391 (90%) weretaken inthemackerd fishery, and 41 (9%) occurred during Loligo and I1lex squid-fishing
operations. Thistota includes 48 documented takes by USA vessdls involved in joint venture fishing operations in which USA
captains transfer their catches to foreign processing vessdls. Due to tempora fishing restrictions, the by-catch occurred during
winter/spring(December to May) in continental shelf and continental shelf edgewaters(Fairfieldetal . 1993; Waring 1995); however,
the mgjority of thetakes occurred in late spring dong the 100 misobath. Two animaswere aso caught in both the hake fishery and
tunalonglinefisheries (Waring et al. 1990).

Thedigtribution of long-finned pil ot whal e, anorthern species, overlapswith that of theshort-finned pil ot whal e, apredominantly
southern species, between 35E30'N to 38EOON (Lestherwood et al . 1976). Althoughlong-finned pilot whalesaremost likely taken
in the waters north of Delaware Bay, many of the pilot whale takes are not identified to species and by-catch does occur in the
overlgp area.  In this summary, therefore, long-finned pilot whales Globicephala melas) and unidentified pilot whaes
(Globicephala sp.) are consdered together.

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

Pelagic Drift Gillnet
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By-catch has been observed by NMFS Sea Samplersin the pelagic drift gillnet, pelagic longline, and pelagic pair trawl fisheries,
but no mortdities or serious injuries have documented in the New England multispecies snk gillnet or mid-Atlantic coastd sink
gillnet.

The esimated total number of haulsin the pelagic drift gillnet fishery increased from 714 in 1989 to 1,144 in 1990; thereefter,
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. In 1996 and 1997, the NMFS issued management regulations with
prohibited the operation of thisfishery 1997. Further, in January 1999 the NMFSissued aFina Ruleto prohibit theuse of driftnets
(i.e.,, permanent closure) in the North Atlantic swordfish fishery (50 CFR Part 630). Fifty-nine different vesselsparticipated in this
fishery a onetime or another between 1989 and 1993. Since 1994, between 10-12 vessdls have participated in the fishery (Table
2). Obsarver coverage, expressad as percent of setsobserved, was8%in 1989, 6%in 1990, 20%in 1991, 40%in 1992, 42%in 1993,
87%in 1994, 99%in 1995, and 64% in 1996. Effort was concentrated 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 stratified into two strata, a southern or winter stratum, and anorthern or summer stratum. Estimates
of thetota by-catch, from 1989 to 1993, were obtained using the aggregated (pooled 1989-1993) catch rates, by strata(Northridge
1996). Edtimates of total annua by-catch for 1994 and 1995 were estimated from the sum of the observed caught and the product
of theaverage bycatch per haul and the number of unobserved haulsasrecorded in salf-reported fisheriesinformation. Varianceswere
estimated using bootstrap re-sampling techniques. Between 1989 and 1995, sixty -eight mortalitieswereobservedinthelargepelagic
drift gillnet fishery. Theannud fishery-related mortdity (CV in parentheses) was 77 in 1989 (0.24), 132in 1990 (0.24), 30in 1991
(0.26), 33in 1992 (0.16), 31in 1993 (0.19), 20in 1994 (0.06), 9.1in 1995 (0), and 11in 1996 (.17); average annud mortaity between
1993-1997 was 17.8 pilot whales (0.09) (Table2). Table3 summarizesthe number of animalsreleased diveand dassfied asinjured
or non-injured. It dso includesthe ratio of observed to esimated mortdities for thisfishery. Because animals rdeased dive may
have subsequently died dueto injuries received during entanglement, pilot whales that were released were included in the mortaity
edimates. Filot whaesweretaken along the continental shelf edge, northeast of Cape Hatterasin January and February. Takeswere
recorded at the continental shelf edge east of Cape Charles, Virginia, in June. Pilot whales were taken from Hydrographer Canyon
aongthe Great South Channel to GeorgesBank from July-November. Takesoccurred at the Oceanographer Canyon continental shelf
bresk and dong the continental shelf northeast of Cape Hatteras in October-November.

Pelagic Pair Trawl

Effort in the pelagic pair trawl fishery hasincreased during the period 1989 to 1993, from zero haulsin 1989 and 1990, to an
edimated 171 haulsin 1991, and then to an estimated 536 haulsin 1992, 586 in 1993, 407 in 1994, and 440 in 1995, respectively.
This fishery ceased operations in 1996, when NMFS rgected a petition to consider pair trawl gear as an authorized gear typein
Atlantic tunasfishery. The fishery operated from August-November in 1991, from June-November in 1992, from June-October in
1993, and from mid-summer to November in 1994 and 1995. Seasampling beganin October 1992 (Gerrioret al . 1994), and 48 sets
(9% of thetota) were sampled in that season, 102 hauls (17% of thetotd) were sampled in 1993. In 1994 and 1995, 52% and 54%,
respectively, of the setswere observed. Twelve vessals have operated in thisfishery. Thefishery extendsfrom 35°N to 41°N, and
from69EW to 72EW. Approximately 50% of thetota effort waswithinaonedegreesquareat 39°N, 72°W, around Hudson Canyon.
Examination of the locations and species composition of the by-catch, showed little seasona changefor the six months of operation
and did not warrant any seasona or ared gratification of this fishery (Northridge 1996). Five pilot whale (Globicephala sp.)
mortalities were reported in the salf-reported fisheriesinformation in 1993. 1n 1994 and 1995 observers reported one and twelve
mortalities, respectively. Sincethisfishery no longer exidts, it has been excluded from Tables 2 and 3.

Duringthe 1994 and 1995 experimenta fishing seasons, fishing gear experimentswere conducted to collect dataon environmenta
parameters, gear behavior, and gear handling practicesto eva uate factors affecting catch and bycatch (Goudey 1995, 1996). Results
of these sudies were inconclusive in identifying factors responsible for marine mamma bycatch.

Pelagic Longline

The peagic longline fishery operates inthe USA Atlantic (including Caribbean) and Gulf of Mexico EEZ (SEFSC unpublished
data). Interactionsbetween the pelagic longlinefishery and pilot wha es have been reported; however, avessel may fishin morethan
one dtatitical reporting areaand it isnot possibleto separate estimates of fishing effort other than to subtract Gulf of Mexico effort
from Atlantic fishing effort, which includes the Caribbean Sea. Thisfishery has been monitored with about 5% observer coverage,
intermsof tripsobserved, snce 1992, Totd effort, excluding the Gulf of Mexico, for the pelagiclonglinefishery, based on mandatory
s f-reported fisheries information, was 11,279 setsin 1991, 9,869 setsin 1992, 9,862 setsin 1993, 9,481 satsin 1994, 10,129 sats
in 1995, 9,885 satsin 1996, and 8,023 setsin 1997 (Cramer 1994; Scott and Brown 1997; Johnson et al. 1999). Since 1992, this
fishery has been monitored with about 5% observer coverage, intermsof tripsobserved, within every statistical reporting areawithin
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the EEZ and beyond. Off the USA Atlantic coadt, the fishery has been observed from January to March off Cape Hatteras, in May
and Junein the entire Mid-Atlantic, and in July through December in the Mid-Atlantic Bight and off Nova Scotia. Thisfishery has
been monitored with about 5% ohserver coverage, interms of trips observed, snce 1992. The 1993-1997, estimated take was based
on arevised andysis of the observed incidenta take and self-reported incidenta take and effort data, and replace previous estimates
for the 1992-1993 and 1994-1995 periods (Cramer 1994; Scott and Brown 1997; Johnsonet al . 1999). Most of theestimated marine
mamma by-catch was from EEZ waters between South Carolinaand Cape Cod (Johnson et al. 1999). Pilot whales are frequently
observed to feed on hooked fish, particularly big-eye tuna (NMFS unpublished data). Between 1990-1997 fifty eight pilot whaes
(induding two identified as a short-fin pilot whale) were released dive, and one mortaity was observed. The condition codes that
the observers assgned to the disentangled animadswere: dive (41 animals); unknown (10 animals); and deed (5 animds). January-
March by-catch was concentrated on the continenta shelf edge northeast of CapeHatteras. By-catch wasrecorded inthisareaduring
April-June, andtakesa so occurred north of Hydrographer Canyon off the continental shelf inwater over 1,000fathomsduring April-
June. During the July-September period, takes occurred on the continental shelf edge east of Cape Charles, Virginia, and on Block
Canyon dopeinover 1,000fathomsof water. October-December by-catch occurred aong the 20 to 50 fathom contour linesbetween
Barnegatt Bay and Cape Hatteras. The 1992-1997, estimated take was based on arevised andysis of the observed incidental take
and salf-reported incidental take and effort data, and replace previous estimatesfor the 1990-1993 and 1994-1995 periods (Scott and
Brown 1997; Johnson et al. 1999). The estimated fishery-related mortaity to pilot whalesinthe USA Atlantic (excluding the Gulf
of Mexico) attributableto thisfishery was: 40in 1992 (CV = 1.00), and zeroin 1993-1997; average annud mortality between 1993-
1997 was zero pilot whaes (Table 2). Injured and released dive animds are not included in the Table 2 mortality estimates. Table
3 summarizes the number of animas released dive and classified asinjured or nor-injured. It dsoincludestheratio of obsarved to
estimated mortditiesfor thisfishery.
North Atlantic Bottom Trawl

Vessdsin the North Atlantic bottom trawl fishery, a Category 1l fishery under the MMPA, were observed in order to meet
fishery management needs, rather than marinemamma management needs. Anaverageof 970 (CV = 0.04) vessds(full and part time)
participated annually inthefishery during 1989-1993. Thefishery isactivein New England inal seesons. One mortdity each was
documented in 1990 and 1997, and oneanima wasrdeased diveand uninjuredin 1993. The 1997 mortdity occurred withinthemid-
Atlantic region. The estimated fishery-related mortaity to pilot whaesin the USA Atlantic attributable to this fishery was: 0in
1996 and 93in 1997; average annua mortality between 1996-1997 was46.5 pilot whaes (CV =0.96) (Table2). Table3 summarizes
the number of animals released dive and classified as injured or non-injured. It aso includes the ratio of observed to estimated
mortalitiesfor thisfishery.
Squid, Mackerd, Butterfish Trawl

The mid-Atlantic mackerel and squid trawl fisheries were combined into the Atlantic mid-water trawl fishery in the revised
proposed list of fisheriesin 1995. Thefishery occursaong the USA mid-Atlantic continental shelf region between New Brunswick,
Canada, and Cape Hatterasyear around. The mackerd trawl fishery was classified asaCategory |1 fishery since 1990 and the squid
fishery wasoriginally classified asaCategory 11 fishery in 1990, but wasreclassified asaCategory |1 fishery in 1992. Thecombined
fishery wasreclassified asaCategory |l fishery in 1995. 1n 1996, mackerd, squid, and butterfish trawl fisherieswere combined into
the Atlantic squid, mackerd, butterfish trawl fishery, and maintained a Category |1 classification. Threefishery-reated mortdity of
pilot whales werereported in salf-reported fisheriesinformation from the mackere! trawl fishery between 1990-1992. Onemortdity
was observedinthe 1996 |llex squid fishery. The estimated fishery-related mortdity to pilot whalesinthe USA Atlantic attributable
tothisfishery was. 45in 1996 and 0in 1997; average annua mortality between 1996-1997 was 22.5 pilot whaes (CV = 1.27) (Table
2).

CANADA

Anunknown number of pilot whal es have dso been takenin Newfoundland and Labrador, and Bay of Fundy, groundfish gillnets,
Atlantic Canada and Greenland salmon gillnets, and Atlantic Canada cod traps (Read 1994). The Atlantic Canadian and Greenland
sdmon gillnet fishery is seasond, with the peak from June to September, depending on location. In southern and eastern
Newfoundland, and Labrador during 1989, 2,196 nets 91 m long were used. There are no effort data available for the Greenland
fishery; however, the fishery was terminated in 1993 under an agreement between Canada and North Atlantic Salmon Fund (Read
1994).

There were 3,121 cod traps operating in Newfoundland and Labrador during 1979, and about 7,500 in 1980 (Read 1994). This
fishery was closed a the end of 1993 due to collapse of Canadian groundfish resources.
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Between January 1993 and December 1994, 36 Spanish deep water trawlers, covering 74 fishing trips, were observed in NAFO
Fishing Area3 (off theGrand Bank) (Lens1997). A totd of 47 incidenta catcheswererecorded, whichincluded onelong-finned pilot
whale. Theincidental mortality rate for pilot whales was (0.007/st).



Table 2. Summary of theincidenta mortdity of pilot whaes (Globicephdasp) by commercid fishery including the years sampled

(Years), the number of vessels active within the fishery (Vessals), the type of data used (Data Type), the annual observer
coverage (Observer Coverage), the mortdities recorded by on-board observers (Observed Mortality), the estimated annual
mortality (Estimated Mortdity), the estimated CV of the annua mortaity (Estimated CV's) and the mean annud mortaity (CV
in parentheses).

Fishery Years VesHs DataType* Obsarver | Observed | Estimated Estimated Mean
Coverage?® | Mortality | Mortality © CVs Annual
Mortality
Pdagic’ 1994=12° Obs. Data 42,87,.99, | 11417, 31,20,92°% | .19,.06,0, 17.8
Drift Gillnet | 93-97 1995=11 Logbook 64, NA 9,7, NA 11, NA 17, NA (0.09)
1996=10
Atlantic 96-97 NA Obs. Data .007,.008 6,0 45,0 127,0 25
squid, Weighouts (1.27)
mackerd,
butterfish
trawl
N. Atl. 93-97 NA Obs. Data .04,.04, |0000, | 00000 | 000,00 0
Otter Trawl Weighouts .0118,.002, 0 (0)
.002
Pdagic® 93-97 Obs. Data | .06,.05,.06, | 0,0,0,0, | 0,0,0,0,0 | 0,0,0,0, 0
Longline Logbook 03,.04 0 0 0)
TOTAL 403
0.77)

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. Mandatory logbook (Logbook) dataare used to measuretotal effort for the peagic drift
gillnet and longline fishery, and these data are collected a the Southeast Fisheries Science Center (SEFSC).

Observer coverage for the peagic drift gillnet, pair trawl and longlinefishery areintermsof sets. Thetrawl fisheriesaremeasured
intrips.

1994, 1995 and 1996 shown, other years not available on an annua basis.

For 1991-1993, pooled bycatch rates were used to estimate bycatch in months that had fishing effort but did not have observer
covaage. This method is described in Northridge (1996). In 1994 and 1995, observer coverage increased substantidly, and
bycatch rates were not pooled for this period.

Onevessd wasnot observed and recorded 1 setina 10 day tripin the SEFSC mandatory logbook. If you assumethe vessd fished
1.4 setsper day as estimated from the 1995 SS data, the point estimate may increase by 0.84 animals. However, the SEFSC
mandatory logbook data was taken at facevaue, and thereforeit wasassumed that 1 set wasfished within thistrip, and the point
edtimate would then increase by 0.06 animds.

Annua mortality estimates do not include any animalsinjured and released dive.

Thefishery did not operate in 1997; theaverage annual mortality isbased onthenumber of years(4; 1993-1996) that thefishery
operated.

Observer coverage for the Atlantic bottom trawl fishery in 1995 is based on only January to May data.

Mortdity estimates were taken from Table 12 in Johnson et al . (1999), and exclude the Gulf of Mexico.
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Table3. Summary of pilot whales (Globicephala sp) released dive, by commercid fishery, years sampled (Y ears), ratio of
observed mortalities recorded by on-board observersto the estimated mortality (Retio), the number of observed animds
released dive and injured (Injured), and the number of observed animals rdeased dive and uninjured (Uninjured).

Fishery Yeas Ratio Injuredt* Uninjured
Pdagic Drift Gillnet 93-97 11/31, 17/20,9/9.1,7/11, NA 12,0,0,0, NA 0
Pdagjic Long Line 93-97 4/38,0,0,0,0 NA, 5% 440,1 |NA, 91130,
0
North Atlantic Bottom Traw! 93-97 0,0,0,0,0 0,0,0,0,0 0,1,0,0,0
2 Released dive with condition unknown.
3 SeeAppendix 1.

4 Injured and released dive animads are not included in the Table 2 mortdity estimates.

Other Mortality

Therewere 193 short-finned pilot whale strandings documented during 1987- 1997aong the USA Atlantic coast between Cape
Hatteras, North Carolina, and Miami, Horida; five of thesewere classified aslikely caused by fishery interactions. From 1992-1995,
eght short-finned pilot whaes stranded aong beaches north of Cape Hatteras (Virginiato New Jersey) (NMFS unpublished data).

STATUSOF STOCK

The status of the short-finned pilot whale relative to OSP in USA Atlantic EEZ is unknown. There are insufficient data to
determine the population trends for this gock. They are not listed under the Endangered Species Act. The tota fishery-rdated
mortality and serious injury for this stock is not less than 10% of the calculated PBR and, therefore, cannot be considered to be
insgnificant and approaching zero mortality and seriousinjury rate. Thisisastrategic stock becausethe 1993-1997 estimated average
annud fishery-related mortdity to pilot whales, Gl obicephala sp., exceeds PBR.
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