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BOTTLENOSE DOLPHIN (Tursiops truncatus):
Western North Atlantic Offshore Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are two hematologicaly and morphologicaly distinct bottlenose dolphin ecotypes (Duffield et al. 1983; Duffield 1986)
which correspond to a shalow, warm water ecotype and a deep, cold water ecotype; both ecotypes have been shown to inhabit
watersin the western North Atlantic Ocean (Hersh and Duffield 1990; Mead and Potter 1995; Curry and Smith 1997).

Bottlenose dol phins which had stranded dive in the western North Atlantic in areas with direct access to degp oceanic waters
had hemoglobin profiles which matched that of the deep, cold water ecotype (Hersh and Duffield 1990). Hersh and Duffield (1990)
aso described morphological differences between the deep, cold water ecotype dolphins and dolphins with hematologica profiles

metching the shalow, warm water ecotype which had
dranded in the Indiar/Banana River in Florida. Based on the
distribution of sightings during ship-based surveys (Figure 1)
andsurvey personnd observations(NMFSunpublished data),
the western North Atlantic offshore stock is believed to
consst of bottlenose dolphins corresponding to the
hematologicaly and morphologicaly distinct deep, cold water
ecotype.

Extensve aerid surveysin 1979-1981 indicated that the
stock extended aong the entire continental shelf bregk from
Georges Bank to Cape Hatteras during spring and summer
(CETAP 1982; Kenney 1990). The didribution of sghtings
contracted towardsthe southin thefall and the central portion
of the survey area was amost devoid of sightings in the
winter, athough there were ill Sghtings as far north as the
southern edge of Georges Bank. The offshore stock is
concentrated aong the continental shelf break in waters of
depths > 25 m and extends beyond the continenta shelf into
continenta dope waters in lower concentration (Figure 1)
consistent with Kenney 1990. In Canadian waters, bottlenose
dolphins have occasiondly been sghted on the Scatian Shelf,
particularly in the Gully (Gowans and Whitehead 1995;
NMFS unpublished data). Dolphins with characteristics of
the offshore type have been stranded as far south as the
Forida Keys, but there are no abundance or distribution
estimates available for this stock in USA Exdusive Economic
Zone (EEZ) waters south of Cape Hatteras.
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Figure 1. Distribution of bottlenose dolphin sightings
from NEFSC shipboard and aerial surveys during the
summer in 1990-1995. Isobaths are at 100 m and 1,000
m.

Thetota number of bottlenose dol phins off the Atlantic USA coast isunknown; however, six abundance esimates are available
for portions of the northeastern USA Atlantic during fall of 1978-82, August 1990, June- July 1991, August-September 1991, June-

July 1993, and July - September 1995 (Table 1 and Figure 1).

A population sizeof 7,696 offshore bottlenose dol phins (CV=0.58) was estimated from an aeria survey program conducted from
1978 to 1982 on the continentd shelf and shelf edge waters between Cape Hatteras, North Carolina and Nova Scotia (Table 1,
CETAP1982). Theegtimateisbased onfdl dataonly, becausethegreatest proportion of the population off the northeast USA coast
gppeared in the study areathefal. Thisestimate does not include acorrection for dive-time or g(0), the probability of detecting an
animd group onthetrack line. Thisestimate may not reflect the current true popul ation size because of itshigh degree of uncertainty
(eg. large CV), itsold age, and it was estimated just after cessation of extensive foreign fishing operationsin the region.



A population size of 2,903 offshore bottlenose dolphins (CV=0.66) was estimated from an August 1990 shipboard line transect
sighting survey, conducted principally dong the Gulf Stream northwall between Cgpe Hatterasand Georges Bank (Table 1; Waring
et al. 1992). Datawere collected by one team that searched by naked eye and andyzed usng DISTANCE (Buckland et al. 1993;
Leekeet al. 1993). Edimatesinclude schoal size-hias, if gpplicable, but do not include correctionsfor g(0) or dive-time. Variability
was estimated using bootstrap resampling techniques.

A population size of 9,106 offshore bottlenose dolphins (CV=0.36) was estimated from a June and July 1991 shipboard line
transect sighting survey conducted primarily between the 200 and 2,000m isobaths from Cape Hatteras to Georges Bank (Table 1
Waing et al. 1992; Waring 1998). Data were collected by one team that searched by naked eye and andyzed using DISTANCE
(Bucklandet al. 1993; Lagkeet al. 1993). Esimatesinclude school size-bias, if gpplicable, but no correctionsfor g(0) or dive-time.
Variability was estimated using bootstrap resampling techniques.

A population size of 12,000 (CV=0.38) and 12,760 (CV=0.84) offshore bottlenose dol phins was estimated from line transect
aeria surveysconducted from August to September 1991 using the Twin Otter and AT-11, respectively (Table 1; Anon. 1991). The
study areaiincluded that covered in the CETAP study plus severa additiona continenta dope survey blocks. Due toweather and
logidtical congtraints, severa survey blocks south and east of Georges Bank were not surveyed. The data were analyzed using
DISTANCE (Buckland et al. 1993; Lagke et al. 1993), where the CV was estimated using the bootstrap option. The abundance
edimates do not include g(0) and were not pooled over platforms because the inter-platform caibration analysis has not been
conducted.

A population size of 716 offshore bottlenose dolphins (CV=0.44) 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 Bark, across
the Northeast Channel to the southeastern edge of the Scotian Shelf (Table 1; Anon. 1993). Datawere collected by two dternating
teams that searched with 25x150 binoculars and were analyzed using DISTANCE (Buckland et al. 1993; Lagke et al. 1993).
Estimates include school size-hias, if gpplicable, but do not include correctionsfor g(0) or dive-time. Variability was estimated using
bootstrap resampling techniques.

A population size of 13,453 offshore bottlenose dolphins (CV=0.54) was estimated from a July to September 1995 sighting
survey conducted by two ships and an airplane that covered waters from Virginiato the mouth of the Gulf of S. Lawrence (Table
1; NMFSunpublished 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 coastline to the 2000 fathom contour line. Shipboard datawere collected using atwo independent sighting
team procedure and were analyzed using the product integral method (Palka 1995) and DISTANCE (Buckland et al. 1993).
Shipboard estimates were corrected for g(0) and, if applicable, dsofor school size-bias. Standard aerid sighting procedureswithtwo
bubble windows and one belly window observer were used during the aerid survey. Anestimate of g(0) wasnot madefor theaeria
portion of the survey. Estimates do not include corrections for dive-time. Variahility was estimated using bootstrap resampling
techniques.

Although the 1990-1995 surveysdid not samplethe same areas or encompassthe entire of fshore bottlenose dol phin habitat, they
did focus on segments of known or suspected high-use habitats off the northeastern USA coast. Thecollective 1990-95 datasuggest
that, seasonally, at least saverd thousand bottlenose dol phins are occupying these waters; however, survey coverageto dateis not
judged adequete toprovide adefinitive estimate of bottlenose dol phin abundanceinthewestern North Atlantic because of thelimited
scopeof theshipboard surveys. Thebest available current abundance estimate for offshore bottlenose dolphinsis 13,453 (CvV=0.54)
& edtimated from the July to September 1995 line transect survey (NMFS unpublished data) because this survey is recent and
provided the most complete coverage of the known habitat.

121



Tablel. Summary of abundance estimates for the western North Atlantic offshore bottlenose dolphin. Month, year, and area
covered during each abundance survey, and resulting abundance edtimate (N,..;) and coefficient of variation (CV).

Month/Y ear Area Npest cv
fdl 1978-82 Cape Hetteras, NC to Nova Scotia 7,676 0.58
Aug 1990 Gulf Stream 2,903 0.66
Cape Hatteras, NC to Georges Bank,
Jun-Jul 1991 9,106 0.36
i shelf edge only
. 12,090 and 0.38and
Aug-Sep 1991 Cape Hatteras, NC to Nova Scotia 12760 084
-3l 1993 Georges Bank to Scotian shdlf, shdlf 16 0.44
edge only
Jul-Sep 1995 Virginiato Gulf of St. Lawrence 13453 054

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

Minimum Population Estimate

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 offshore bottlenase dolphinsis 13,453 (CV=0.54). The minimum population estimate
for the western North Atlantic offshore bottlenoseis 8,794 (CV=0.54).

Current Population Trend
The data are insufficient to determine population trends.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

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. Thisvaueisbased on theoretical modeling showing that cetacean populations may not
grow at rates much greater than 4% given the congraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potentid 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; Wadeand Angliss1997). Theminimum population sizefor offshore bottlenose
dolphinsis 8,794 (CV=0.54). The maximumproductivity rateis0.04, thedefault vauefor cetaceans. The“ recovery” factor, which
accounts for endangered, depleted, threstened stocks, or stocksof unknown statusre ativeto optimum sustai nable popul etion (OSP)
isassumed to be 0.5 because this stock is of unknown status. PBR for the western North Atlantic offshore bottlenose dolphinis
88.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Tota annual estimated average fishery-rdaed mortdity or serious injury to this stock during 1993-1997 was 10 bottlenose
dolphins (CV =0.07).

Fishery Information

There was no documentation of marine mammal mortality or serious injury in distant-water fleet (DWF) activities off the
northeast coast of the USA prior to 1977. A fisheries observer program which recorded fishery dataand information on incidental
by-catch of marine mammaswas established with implementation of the Magnuson Fisheries Conservation and Management Act
(MFCMA) in 1977. DWF €ffort in the USA Atlantic EEZ under MFCMA was directed primarily towards Atlantic mackerdl and
squid. An average of 120 different foreign vessdls per year (range 102-161) operated within the Atlantic coast EEZ from 1977
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through 1982. In 1982, thefirst year that the NMFS Northeast Regiond Observer Program assumed responsibility for observer
coverage of thelonglinevessds, therewere 112 different foreign vessels, eighteen (16%o) of which were Japanesetunalonglinevessds
operatingaongthe USA eest coast. Between 1983 and 1991, thenumber of foreign fishing vessd soperating withinthe USA Atlantic
EEZ each year declined from 67 to nine. Between 1983 and 1988, the numbers of DWF vessdsincluded 3, 5, 7, 6, 8, and 8,
respectively, Japaneselonglinevessds. Observer coverage on DWFvessd swas 25-35% during 1977-82, and increased to 58%, 86%,
95%, and 98%, respectively, in 1983-86. From 1987-91, 100% observer coverage was maintained. Foreign fishing operations for
souid ceased at theend of the 1986 fishing season and for mackerd at the end of the 1991 season. Observersin thisprogram recorded
nine bottlenose dolphin mortditiesin foreign-fishing activities during 1977-1988 (Waring et al. 1990). Seventakesoccurredinthe
meckerel fishery, and one bottlenose dolphin each was caught in both the squid and hake trawl fisheries.

Dataon current incidentd takesin USA fisheries are available from severa sources. In 1986, NMFS established a mandatory
sdf-reported fisheries information system for large pelagic fisheries. Datafiles are maintained at the Southeast Fisheries Science
Center (SEFSC). TheNortheast 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
pelagic longline vessd s fishing of f the Grand Banks (Tail of the Banks) and provides observer coverage of vessals fishing south of
Cape Hatteras.

By-catch hasbeen observed by NMFS SeaSamplersinthepeagic drift gillnet, pdagic pair trawl, and North Atlantic bottom trawl
fisheries, but no mortalities have documented in the Northeast multispecies sink gillnet and peagic longline fisheries.

Pelagic Longline

The pelagic longlinefishery operates inthe USA Atlantic (including Caribbean) and Gulf of Mexico EEZ (SEFSC unpublished
data). Interactions between the pelagic longlinefishery and pil ot whaleshave been reported; however, avessd may fishin morethan
onedatistica reporting areaand it is not possibleto separate estimates of fishing effort other than to subtract Gulf of Mexico effort
from Atlantic fishing effort, which indudes the Caribbean Sea. Totd effort, excluding the Gulf of Mexico, for the pelagic longline
fishery, based on mandatory sdlf-reported fisheriesinformation, was 11,279 satsin 1991, 9,869 setsin 1992, 9,862 satsin 1993,
9,481 stsin 1994, 10,129 setsin 1995, 9,885 setsin 1996, and 8,023 setsin 1997 (Cramer 1994; Scott and Brown 1997; Johnson
et al. 1999). Since 1992, thisfishery has been monitored with about 5% observer coverage, interms of trips observed, within every
statistical reporting areawithin the EEZ and beyond. Off the USA Atlantic coast, 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 intheMid-Atlantic Bight and
off Nova Scotia Thisfishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992. The
1993-1997, estimated take was based on arevised analysis of the observed incidental take and salf-reported incidentd take and effort
data, and replace previous estimates for the 1992-1993 and 1994-1995 periods (Cramer 1994; Scott and Brown 1997; Johnson et
al. 1999). Most of the estimated marine mammal by-catch was from EEZ waters between South Carolinaand Cape Cod (Johnson
et al. 1999). In 1993 two hottlenose dolphins were hooked and released dive (Table 3). The 1992-1997, estimated takewasbased
onarevised andyssof theobserved incidentd take and sdf-reported incidenta take and effort data, and replace previous estimates
for the 1992-1993 and 1994-1995 periods (Scott and Brown 1997; Johnson et al . 1999).

Pelagic Drift Gillnet

The estimated total number of haulsin the pelagic drift gillnet fishery increased from 714 in 1989 to 1,144 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. In 1996 and 1997, the NMFS issued management regulaions which
prohibited the operation of this fishery in 1997. Further, in January 1999 the NMFS issued a Final Rule to prohibit the use of
driftnets(i.e., permanent closure) intheNorth Atlantic swordfishfishery (50 CFR Part 630). Fifty-ninedifferent vessel sparticipated
inthisfishery a onetime or another between 1989 and 1993. Since 1994, between 10-12 vessdls have participated in the fishery
(Table2). Obsarver coverage, expressed as 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. Effort wasconcentrated dong the southern edge of GeorgesBank 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, asouthern 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) caich 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 theaveragebycatch per haul and the number of unobserved haulsasrecorded in self-reported fisheriesinformation. Varianceswere
estimated usingbootstrap re-sampling techniques. Fifty-seven bottlenose dol phin mortalities have been observed between 1989 and
1996. Egdtimated bottlenose dolphin kills (CV in parentheses) extrgpolated for each year were 72in 1989 (0.18), 115in 1990 (0.18),
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26in1991 (0.15), 28in 1992 (0.10), 22in 1993 (0.13), 14 in 1994 (0.04), 5in 1995 (0), and zero in 1996. Mean annud estimated
fishery-related mortdity for thisfishery in 1993-1997 was 10 bottlenose dolphins (CV = 0.07) (Table 2).
Pelagic Pair Trawl

Effort in the pelagic pair trawl fishery increased during the period 1989 to 1993, from zero hauls in 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. Thefishery operated from August-November in 1991, from June-November in 1992, from June-October in
1993 (Northridge 1996), and from mid-summer to November in 1994 and 1995. Seasampling began in October 1992 (Gerrior et al.
1994), and 48 sats (9% of the total) were sampled in that season, 102 hauls (17% of the total) were sampled in 1993. In 1994 and
1995, 52% and 55%, respectively, of the setswere observed. Nineteen vessds have operated in thisfishery. Thefishery extends
from 35°N to 41°N, and from69EWto 72EW. Approximately 50% of thetotal effort waswithinaonedegreesquareat 3°N, 72°W,
around Hudson Canyon. Examination of the locations and species composition of the by-catch, showed little seasona change for
the six months of operation and did not warrant any seasond or ared stratification of this fishery (Northridge 1996). Thirty-two
bottl enosedol phin mortalitieswere observed between 1991 and 1995. Estimated annual fishery-related mortality (CV in parentheses)
was 13 dolphinsin 1991 (0.52), 73 in 1992 (0.49), 85in 1993 (0.41), 4in 1994 (0.40) and 17 in 1995 (0.26). Sincethisfishery no
longer exigts, it has been excluded from Tables 2 and 3. During the 1994 and 1995 experimenta fishing seasons, fishing gear
experimentswere conducted to collect dataon environmenta parameters, gear behavior, and gear handling practicesto eva uatefactors
affectingcatch and bycatch (Goudey 1995, 1996). Resultsof these studieshave been presented at Offshore Cetacean TakeReduction
Team Mestings.

North Atlantic Bottom Trawl:

Vesssin the North Atlantic bottom trawl fishery, a Category 111 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 annudly in the fishery during 1989-1993. Thefishery is active in New England watersin al seasons. One bottlenose
dolphin mortality was documented in 1991 and thetota estimated mortdity in thisfishery in 1991 was 91 (CV=0.97). Since 1992
there were no bottlenose mortalities observed in this fishery.

Squid, Mackerel and Butterfish:

Themid-Atlantic mackerd and squid trawl fisherieswere combined into the Atlantic squid, mackerd and butterfish trawl fishery
in 1996. Thesefisheries operate seasondly, principaly inthe USA mid-Atlantic and southern New England continental shelf region.
The mackerd trawl fishery was classfied as a Category 11 fishery since 1990 and the squid fishery was origindly classified asa
Category |1 fishery in 1990, but was reclassified as a Category 111 fishery in 1992. The combined fishery has been proposed for
classfication asa Category |1 fishery. In1996, mackerel, squid, and butterfishtrawl fisherieswerecombinedintothe Atlantic squid,
mackerd, and butterfishtrawl fishery, and maintained aCategory |1 classification. Althoughtherewerereportsof bottlenosedolphin
mortditiesin the foreign fishery during 1977-1988, there were no fishery-related mortalities of bottlenose dolphins reported in the
sdf-reported fisheries information from the mackerd trawl fishery between 1990-1992.
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Table2. Summary of theincidental mortality of bottlenose dolphins (Tursiops truncatus) by commercid fishery including the
years sampled (Y ears), the number of vessdls active within the fishery (Vessels), the type of dataused (Data Type), the
annud observer coverage (Observer Coverage), the mortalities recorded by on-board observers (Observed Mortdity), the
edtimated annua mortality (Estimated Mortality), the estimated CV of theannual mortdity (Estimated CV's) andthemean
annua mortdity (CV in parentheses).

Fishery Yeas | Vesds | DataType! | Obsaver | Obsaved | Esimated | Estimated Mean
Coverage? | Mortality | Mortality CVs Annual
Mortality

Pdagic Drift 1994=12°| Obs. Data 42, .87, 6,12,5, |22 13,5.0%| .13,.05,0, (10)

Gillnet® 9397 | 1995=11] Logbook .99, .64, 0,NA 0,NA 0,NA (0.07)
1996=10 NA

TOTAL (10)

(0.07)

1 Observer data (Obs. Data) are used to measure bycatch rates, and the dataare collected within the Northeast Fisheries Science
Center (NEFSC) Sea Sampling Program. NEFSC collects weighout (Weighout) landings data, and total landings are used as a
meesureof total effort for the coastd gillnet fishery and tripsare used astotal effort for the North Atlantic bottom trawl fishery.
Mandatory logbook (Loghbook) dataare used to measuretotal effort for the pelagic drift gillnet fishery, and these detaare collected
at the Southeast Fisheries Science Center (SEFSC).

2 Theobsarver coverage for the pelagic drift gillnet and pair trawl fishery is measured in terms of sets, and the North Atlantic
bottom trawl fishery isin daysfished. Assessmentsfor the coastal gillnet fishery have not been completed. The number of trips
sampled by the NEFSC Sea Sampling Program are reported here.

3 1994-1996 shown, other years not available on an annud basis.

4 Onevessd wasnot observed and recorded 1 setina 10 day trip in the SEFSC mandatory loghook. If you assumethe vessdl fished
14 setsper day as estimated from the 1995 SS data, the point estimate may incresse by 0.42 animas. However, the SEFSC
mandatory logbook datawastaken at face value, and thereforeit wasassumed thet 1 set wasfished within thistrip, and the point
edimate would then increase by 0.03 animds.

5 Annud mortality estimates do not include any animalsinjured and released dive.

& Thefishery did not operatein 1997; the average annual mortaity isbased on the number of years (4; 1993-1996) that thefishery
operated.

Table3. Summary of bottlenose dolphins (Tursiops truncetus) released dive, by commercid fishery,yearssampled (Y ears), raio
of observed mortdlities recorded by on-board observersto the estimated mortdity (Retio), thenumber of observed animals
releasad dive and injured (Injured), and the number of observed animals released dive and uninjured (Uninjured)

Fishery Years Ratio Injured® Uninjured

Pdagic Longline 93-97 0,0,0,0,0 0,0,0,0,0 0,0,0,0,0

! Injured and released dive animals are not included in the Table 2 mortality eimates.

Other Mortality

Bottlenose dolphinsare one of themost frequently stranded small cetacean aong the Atlantic coast. Many of the animals show
signs of human interaction (i.e,, net marks, mutilation, etc.). The estimated number of animals that represent the offshorestock are
presently under evauation.

STATUSOF STOCK
Thegatusof thisstock relativeto OSPin the Atlantic EEZ isunknown. Thewestern north Atlantic offshore bottlenose dolphin

is not listed asthreatened or endangered under the Endangered Species Act. There areinsufficient datato determinethe population
trendsfor thisspecies. Thisleve isnot lessthan 10% of the caculated PBR and, therefore, cannot be considered to be inggnificant
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and approachingzero mortality and seriousinjury rate. Average 1993-1997 annual fishery-related mortaity and seriousinjury does
not exceed the PBR,; therefore, thisis not a strategic stock.
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