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EXECUTIVE SUMMARY

Under the 1994 amendments of the Marine Mammal Protection Act (MMPA), the Nationa Marine Fisheries Service
(NMFS) and the U.S. Fish and Wildlife Service (USFWS) were required to generate stock assessment reports (SAR) for dl marine
mammal stocks in waters within the U.S. Exclusive Economic Zone (EEZ). Thefirgt reportsfor the Atlantic (includes the Gulf of
Mexico) were published in July 1995 (Blaylock et d. 1995). The MMPA requires NMFS and USFWS to review these reports
annudly for grategic stocks of marine mammals and at least every 3 years for stocks determined to be non-drategic. The second
edition of the SARs (1996 assessments) was published in October 1997 and contained dl the previous reports, but mgor revisons
and updating were only completed for strategic stocks (Waring et d. 1997). Updated reportswereidentified by a1997 date-stamp
at the top right corner at the beginning of each report.  The 3 edition of the SARS (1998 assessments) only contained reports for
Atlantic stocks, and updated reports were identified by a 1998 date-stamp (Waring et d. 1999). The current report contains only
updated assessmentsfor Atlantic Srategic stocks, and for Atlantic and Gulf of Mexico stocksfor which significant new information
was available. Thesereports areidentified by a 1999 date-stamp at the beginning of each report.

This report was prepared by staff of the Northeast Fisheries Science Center (NEFSC), and Southeast Fisheries Science
Center (SEFSC). NMFSgtaff presented thereportsat the November 1998 meeting of the Atlantic Scientific Review Group (ASRG),
and subsequent revisions were based on their contributions and congtructive criticism.

Table1 containsasummary, by species, of theinformation included in the stock assessments, and aso indicatesthosethat
have been revised since the 1998 publication. A tota of 28 of the 60 Atlantic and Gulf of Mexico stock assessment reports were
revised for 1999. Most proposed changes incorporate new information into mortality estimates. The revised SARs include 14
Srategic and 14 non-strategic stocks.  Information on human interactions (fishery and ship strikes) between the North Atlantic right
whde, North Atlantic humpback whale, and Canadian east coast minke whale stocks were re-reviewed and updated. The Western
North Atlantic stocks of Atlantic spotted dolphin, pantropica spotted dolphin, and dwarf sperm whale are now considered “non-
Srategic’ based on5-year (1993-1997) annud estimatesof incidental mortality incommercid fisheries. TheWesternNorth Atlantic
stock of long-finned pilot whales was changed to “sirategic” based on the annud incidental mortdity estimate. Further, the stock
definitions were changed for four Atlantic stocks (Seil whale, gray, harp and hooded sedl) based on stock areas definitions used by
internationd scientific organizations (i.e,, IWC, ICES).

Thisisaworking document and individua stock assessment reportswill be updated as new informeation becomesavailable
and as changes to marine mamma stocks and fisheries occur. The authors solicit any new information or comments which would
improve future stock assessment reports.

vii



INTRODUCTION

Section 117 of the 1994 amendments to the Marine Mamma Protection Act (MMPA) requires that an annud stock
assessment report (SAR) for each stock of marinemammal sthat occursinwatersunder U.S. jurisdiction, be prepared by theNationa
Marine Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service (FWS), in consultation with regiond Scientific Review
Groups(SRG). The SRGsareabroad representation of marinemammal and fishery stientistsand membersof thecommercid fishing
industry mandated to review the marine mammal stock assessments and provide advice to the Assistant Administrator for NMFS.
The reports are then made available on the Federal Register for public review and comment beforefina publication.

TheMMPA requiresthat eech SAR contain severd items, including: (1) adescription of the stock, including itsgeographic
range; (2) aminimum population estimate, amaximum net productivity rate, and adescription of current population trend, including
adescription of theinformation upon which these are based; (3) an estimate of the annua human-caused mortaity and seriousinjury
of thestock, and, for agtrategic stock, other factorsthat may be causing adecline or impeding recovery of thestock, including effects
on marine mamma habitat and prey; (4) adescription of thecommercid fisheriesthat interact with the stock, including the estimated
number of vessdls actively participating in the fishery and the level of incidental mortality and serious injury of the stock by each
fishery on an annud basis; (5) a statement categorizing the stock as strategic or not, and why; and (6) an estimate of the potentia
biologica remova (PBR) leve for the stock, describing the information used to caculateit. The MMPA aso requires that SARs
be updated annually for stocks which are specified as strategic stocks, or for which significant new informationisavailable, and once
every three yearsfor nonstrategic stocks.

Following enactment of the 1994 amendments, the NMFS and FWS held a series of workshops todevel op guiddinesfor
preparingthe SARs. Thefirgt set of stock assessmentsfor the Atlantic Coast (including the Gulf of Mexico) were publishedin July
1995 inthe NOAA Technical Memorandumseries (Blaylock et al. 1995). In April 1996, the NMFS held aworkshop to review
proposed additions and revisons to the guidelines for preparing SARs (Wade and Angliss 1997). Guideines developed a the
workshop were followed in preparing the 1996 (Waring et al. 1997) and 1998 (Waring et al. 1999) SARs. A 1997 SAR was not
produced.

In this document, mgjor revisions and updating of the SARs were only completed for Atlantic Coast srategic stocks and
Atlantic Coast and Gulf of Mexico stocks for which significant new information were available. These are identified by the 1999
date-stamp at the top right corner at the beginning of each report. The stock definitions were changed for four Atlantic stocks (Sei
whale, gray, harp and hooded sedl) based on stock areas definitions used by internationa scientific organizations (i.e., IWC, ICES).

Further, the status of three western North Atlantic stocks (Atlantic spotted dolphin, pantropical spotted dolphin, and
dwarf soermwha €) were changed to non-strategic because the 5-year (1993-1997) mean annua mortaitiesin fishing operationswere
below PBR.
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TABLE 1. A summary of Atlantic and Gulf of Mexico marine mamma stock assessment reports for stocks of marine mammals
under NMFS authority that occupy waters under U.S. jurisdiction. (A “Y” under the heading “ SAR revised” indicates
which 1999 stock assessment reports have been revised relative to the 1998 reports.)

Total Annua SAR
SRG NMFS Annual | Strategic | Revised
Species Stock Region | Center | Nmin JRmax | Fr PBR Mort. Fish. Status
Area Mort.
Harbor seal Western ATL NEC 30,990 | 0.12 1.0 1,859 943 943 N Y
North
Atlantic
Gray seal Western ATL NEC NA NA NA NA 67 67 N Y
North
Atlantic
Harp seal Western ATL NEC N/A N/A N/A N/A 383 383 N Y
North
Atlantic
Hooded seal Western ATL NEC N/A N/A N/A N/A 5.6 5.6 N Y
North
Atlantic
Harbor porpoise Gulf of ATL NEC 48,289 0.04 0.5 483 1,850 1,850 Y Y
Maine/Bay
of Fundy
Risso's dolphin Western ATL NEC 11,140 | 0.04 | 0.48 107 7.4 7.4 N Y
North
Atlantic
Atlantic white- Western ATL NEC 19,196 | 0.04 | 0.48 184 287 287 Y Y
sided dolphin North
Atlantic
White-beaked Western ATL NEC N/A 0.04 N/A N/A 0.00 0.00 N N
dolphin North
Atlantic
Common Western ATL NEC 16,060 | 0.04 ]0.48 154 780 780 Y Y
dolphin North
Atlantic
Atlantic spotted Western ATL NEC 1,617 0.04 0.5 16 9.9? 9.9? N Y
dolphin North
Atlantic
Pantropical Western ATL NEC 1,617* ] 0.04 | 05 16 9.92 9.92 N Y
spotted dolphin North
Atlantic
Striped dolphin Western ATL NEC 18,220 | 0.04 0.5 182 11 11 N N
North
Atlantic




Total Annua SAR
SRG NMFS Annual | Strategic | Revised
Species Stock Region | Center | Nmin | Rmax Fr PBR Mort. Fish. Status
Area Mort.
Spinner dolphin Western ATL NEC N/A N/A N/A N/A 0.31 0.31 N N
North
Atlantic
Bottlenose Western ATL NEC 8,794° | 0.04 0.5 88 10 10 N Y
dolphin North
Atlantic,
offshore
Bottlenose Western ATL SEC 2,482 0.04 0.5 25 29 29 Y Y
dolphin North
Atlantic,
coastal
Dwarf sperm Western ATL SEC N/A 0.04 | N/A N/A 0.20 0.20 N Y
whale North
Atlantic
Pygmy sperm Western ATL SEC N/A 0.04 | N/A N/A 0.00 0.00 N Y
whale North
Atlantic
Killer whale Western ATL NEC N/A 0.04 | N/A N/A 0.00 0.00 N N
North
Atlantic
Pygmy killer Western ATL SEC 6 0.04 0.5 0.1 0.00 0.00 N N
whale North
Atlantic
Northern Western ATL NEC N/A 0.04 | N/A N/A 0.00 0.00 N N
bottlenose whale North
Atlantic
Cuvier's beaked Western ATL NEC 8954 0.04 0.5 8.9 9.7 9.7° Y Y
whale North
Atlantic
Mesoplodon Western ATL NEC 895* 0.04 | 05 8.9 9.7 9.7° Y Y
beaked whale North
Atlantic
Pilot whale, Western ATL NEC 4,968% | 0.04 | 0.45 45 40 407 N Y
long-finned North
(Globicephala Atlantic
sp.)
Pilot whale, Western ATL NEC 457 0.04 | 0.45 4.4 40 407 Y Y
short-finned North
Atlantic
Sperm whale North ATL NEC 1,617 0.04 0.1 3.2 0.00 0.00 Y Y
Atlantic
North Atlantic Western ATL NEC 295 0.025 | 0.1 0.4 2.0 1.08 Y Y
right whale North
Atlantic




Total Annua SAR
SRG NMFS Annual | Strategic | Revised
Species Stock Region | Center | Nmin | Rmax Fr PBR Mort. Fish. Status
Area Mort.
Humpback whale | Western ATL NEC 10,019 | 0.065 | 0.1 32.6 4.4 3.2° Y Y
North
Atlantic
Fin whale Western ATL NEC 1,803 0.04 0.1 3.6 0.6 0.20 Y Y
North
Atlantic
Sei whale Nova Scotia] ATL NEC N/A 0.04 0.1 N/A 0.00 0.00 Y Y
Minke whale Canadian ATL NEC 2,145 0.04 0.5 21 5.8 4.8 N Y
east coast
Blue whale Western ATL NEC 308 0.04 0.1 0.6 0.00 0.00 Y Y
North
Atlantic
Bottlenose Gulf of ATL SEC 3,933 0.04 0.5 39.7 N/A N/A Y Y
dolphin Mexico
bay, sound,
and
estuarine
Dwarf sperm Northern ATL SEC N/A 0.04 N/A N/A 0.00 0.00 N Y
whale Gulf of
Mexico
Pygmy sperm Northern ATL SEC N/A 0.04 N/A N/A 0.00 0.00 N Y
whale Gulf of
Mexico

This value includes either or both of Stenella frontalis or Senella attenuata.

Mortality data are not separated by species; therefore, species-specific estimates are not available. The mortality estimate represents both
Atlantic and Pantropical spotted dolphins.

Estimates may include sightings of the coastal form.
This estimate includes Cuvier’'s beaked whales and Mesoplodon spp. beaked whales.

This is the average mortality of beaked whales (Mesoplodon spp.) based on 5 years of observer data. This annual mortality rate includes an
unknown number of Cuvier’'s beaked whales.

This estimate may include both long-finned and short-finned pilot whales.

Mortality data are not separated by species; therefore, species-specific estimates are not available. This mortality estimate represents both
long-finned and short-finned pilot whales.

This is the average mortality of right whales based on 5 years of observer data (0.0) and additional fishery impact records (1.0).

This is the average mortality of humpback whales based on 5 years of observer data (0.6) and additional fishery impact records (2.6).
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NORTH ATLANTIC RIGHT WHALE (Eubalaena glacialis):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Individuds of thewestern North Atlantic right whal e popul ation range fromwintering and calving groundsin coastal waters
of the southeastern United States to summer feeding, nursery, and presumed mating groundsin New England waters and northward
to the Bay of Fundy and the Scotian Shelf. Knowlton et al. (1992) reported severd long-distance movements as far north as
Newfoundland, the L abrador Basin, and southesst of Greenland, indi cating an extended rangefor at least someindividua sand perhagps
the exigtence of important habitat areas not presently well described. Likewise, a caving and wintering ground has been described
for coegtd waters of the southeastern USA,; sightings from the Gulf of Mexico (Moore and Clark 1963; Schmidly et al. 1972), are
ether geographic anomdlies or indicate amore extengive historic range. Whichever the case, 85% of the populationisunaccounted
for during thewinter. A small offshore survey effort in February 1996 reported three Sightingsin waters eest of northeastern Florida
and southeestern Georgia: amother/cdf pair, asingleindividua, and agroup of four juveniles. Thesesightingssuggest adigtribution
further offshore than previoudy reported.

Research results to datesuggest five maor habitats or congregation areas (southeastern United States coadtd waters, Gregt
South Channel, Cape Cod Bay, Bay of Fundy, and Scotian Shelf) for western North Atlantic right whales. However, movements
within and between habitats may be more extensive than sometimes thought. Results from a few successfully attached satellite
telemetry tags suggest that sightings separated by perhaps two weeks should not be assumed to indicate a Sationary or resident
animd. Ingtead, telemetry data have shown rather lengthy and somewhat distant excursions, including into deep weter off the
continental shelf (Mate et al. 1997). These findings cast new light on movements and habitat use, and raise questions about the
purpose or srategies for such excursions.

New England watersareaprimary feeding habitat for theright whale, which gppearstofeed primarily on copepods(largely
of thegenera Calanus and Pseudocal anus) in thisarea. Research suggests that right whales must locate and exploit extremely
densepatches of zooplankton to feed efficiently. These dense zooplankton patchesarelikely aprimary characterigtic of thespring,
summer, and fal right whae habitat (Kenney et al. 1986). Acceptable surface copepod resources arelimited to perhaps 3% of the
region during the pesk feeding season in Cape Cod and Massachusetts Bays (Mayo and Goldman, pers. comm.). Whilefeeding in
the coagtal watersoff Massachusattshasbeen better studied, feeding by right wha eshasbeen observed € sewhereover GeorgesBark,
inthe Gulf of Maine, in the Bay of Fundy, and over the Scotian Shelf. The characteristics of acceptable prey distribution in these
aress are not well known. New England waters aso serve as anursery for caves and, in some cases, for mating.

Genetic andyses of tissue samples are providing insghts into stock definition. Schaeff et al. (1993) used Redtriction
Fragment Length Polymorphism (RFLP) analysisto suggest that western North Atlantic right whales represent a single breeding
population that may be based on as few as three matrilines.  However, more recent analyses based upon direct sequencing of
mitochondriad DNA (mtDNA) have identified five mtDNA haplotypes (Malik, 1997). Scheeff et al. (1997) compared the genetic
variability of northern and southern (E. australis) right whaes, and found theformer to besignificantly lessdiverse. They suggested
that thismight beindicative of inbreeding inthe populaion, but no definitive conclusion can bereached using current data. Additiona
work comparing modern and historic genetic populaion structurein right whales, using DNA extracted from museum specimens of
baleen and bone, isd so underway (Rosenbaumet al . 1997). Preliminary results suggest that the eastern and western North Atlantic
populations were not geneticdly distinct (Rosenbaum et al ., submitted). However, the virtua extirpation of the eastern stock and
itslack of recovery this century strongly suggests population subdivision over a protracted (but not evolutionary) timescale.

To date, skin biopsy sampling has resulted in the compilation of a DNA library of more than 200 North Atlantic right
whaes. Whenwork iscompleted, agenetic profilewill be established for each individua, and an assessment provided on the level
of genetic variation in the population, the number of reproductive individuas, reproductive fithess, the basis for associations and
socid unitsin each habitat area, and themating system. Tissueanalysishasaso aided in sex identification: the sex ratio of the photo-
identified and catal ogued population (through December of 1995) is 137 femdes and 132 maes (1.04:1), not Sgnificantly different
from parity (P<0.001) (M.W. Brown, pers. comm.). Anaysesbased on sighting historiesof photographicaly identified individuds
aso suggest that, in addition to the Bay of Fundy, there exists an additional and undescribed summer nursery area utilized by
gpproximately one-third of the population. As described above, ardated question is where individuas other than calving females



andafew juvenilesoverwinter. Oneor moreadditiona wintering and summering groundsmay exist in unsurveyed locations, dthough
itisaso possbletha “missng” animassmply disoerse over awide areaa thesetimes.

POPULATION SIZE

Basad on a census of individua whaes identified using photo-identification techniques, the western North Atlantic
population size was estimated to be 295 individuasin 1992 (Knowlton et al. 1994). Because this was a nearly complete census,
it is assumed that this represents a minimum population size estimate. However, no estimate of abundance with an associated
coefficient of variation has been caculated for this population and its status remains uncertain (IWC 1998). Caculation of ardiable
point estimate islikely to be difficult given the known problem of heterogeneity of distribution in this population.

Historical Population Estimate

An egtimate of pre-exploitation population size is not available. Basgue whaers may have taken as many as 200 right
whdes ayear & times during the 1500s in the Strait of Belle Ide region, and the stock of right whales may have aready been
substantialy reduced by the time whaling was begun by colonistsin the Plymouth arealin the 1600s (Reeves and Mitchell 1987).
A modest but persistent whaling effort along the eastern USA lasted three centuries, and the recordsinclude onereport of 20whaes
killed in Cape Cod Bay in asingle day during January 1700. Based on incomplete historical whaing data, these authors could only
conclude that there were at least somehundredsof right whal espresent inthewestern North Atlantic during thelate 1600s. Inalater
study (Reeveset al. 1992), asaries of population trgjectories using historical data and an estimated present population sizeof 350
were plotted. The results suggest that there may have been at least 1,000 right whaes in this population during the early to mid-
1600s, withthegreatest popul ation declineoccurringintheearly 1700s. Theauthorscautioned, however, that therecord of removals
isincomplete, theresultsare preliminary, and refinementsarerequired. Based on back ca culationsusing the present population size
and growth rate, the population may have numbered fewer than 100 individuas by the time that international protection for right
whaes cameinto effect in 1935 (Hain 1975; Reeveset al. 1992; Kenney et al. 1995).

Minimum Population Egtimate

Thewestern North Atlantic popul ation size was estimated to be 295 individuasin 1992 (Knowlton et al. 1994), based
on acensus of individud whaesidentified using photo-identification techniques. A biasthat might result fromincluding catal ogued
whales that had not been seen for an extended period of time and therefore might be dead, was addressed by assuming that an
individua whalenot sighted for fiveyearswas dead (Knowlton et al. 1994). Itisassumed that the censusof identified and presumed
living whales represents aminimum population size estimate. The true population sizein 1992 may have been higher if: 1) there
were animals not photographed and identified, and/or 2) some animals presumed dead were not.

Current Population Trend

The population growth rate reported for the period 1986-92 by Knowlton et al. (1994) was 2.5% (CV = 0.12); this
suggested that the stock was showing signs of dow recovery. However, work by Caswell et al. (1999) has suggested thet crude
surviva probability declined from about 0.99 in the early 1980's to about 0.94 in the late 1990's. The decline was satisticaly
significant, afinding which (if confirmed) isof grave concern. Theimpact of heterogeneity of capture on survival estimatesremains
unclear, and further researchisurgently required; in addition, ongoing work by Caswell and colleagues, aswell asby NMFSscientists,
is incorporating age-specific factors into the survival anadysis. As noted by the IWC (1998), determination of the status of this
population isahigh priority, notably inlight of the known high levels of anthropogenic mortality inthispopulation. Thegatusand
trends of the western North Atlantic right whale population will be addressed in an IWC workshop in October 1999.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

During 1980-1992, 145 cadves were born to 65 identified cows. The number of cavesborn annualy ranged from5to 17,
with amean of 11.2 (SE=0.90). Therewasno detectabletrendinthenumber of calvesproduced per year. Thereproductively active
femdepool wasdtatic at approximately 51 individua sduring 1987-1992. Mean cavinginterval, based on 86 records, was 3.67 years.
Therewas an indication that calving intervals may be increasing over time, dthough the trend was not datistically significant (P=
0.083) (Knowltonet al. 1994). Since that report, tota reported caf production in 92/93 was 6; 93/94, 9; 94/95, 7; 95/96, 21; and
96/97, 19. Thetotd caf production was reduced by reported calf mortdities: 2 mortalitiesin 1993, 3in 1996, and 1in 1997. Of
the three caf mortalitiesin 1996, available data suggested onewas not included in the reported 20 mother/calf pairs, resulting in a



totd of 21 cavesborn. Eleven of the 21 mothersin 1996 were observed with cavesfor thefirst time (i.e., were“new” mothers) that
year. Three of these were 10 yearsold or younger, two were 9 yearsold, and six were of unknown age. |n 95/96, moremothersgave
birth after a5-year interval than in previous years (L. Conger, pers. comm.). An updated andysis of calving interva through the
95/96 season suggeststhat caving interva isincreasing (P<0.001) (R. Kenney and A. Knowlton, pers. comm.).

The annua population growth rate during 1986-1992 was estimated to be 2.5% (CV = 0.12) using photo-identification
techniques (Knowltonet al. 1994). A populationincreaserate of 3.8% wasestimated fromtheannua increasein aerid sighting rates
in the Great South Channel, 1979-1989 (Kenney et al. 1995). The current estimated population growth rate of the western North
Atlantic stock is lower than that of the four stocks of southern-hemisphere right whales for which data are available: western
Augrdia, 12.7%; Argentina, 7.3%; east and west Africa, 6.8% (Best 1993). This difference could be atributable in part to
reproductive femaesin the popul ation--only 38% of the females in the North Atlantic population are known to have given birth
compared with 54% in the western South Atlantic population (Brown et al. 1994). In addition, as noted above recent work has
suggested that the population may bein decline (Caswell et al. 1999).

The relaively low population size indicates that this stock is well below its optimum sustainable population (OSP);
therefore, the current population growth rate shoul d reflect the maximum net productivity ratefor thisstock. Thecurrent population
growth rate reported by Knowlton et al. (1994) of 2.5% (CV = 0.12) wasassumed to reflect the maximum net productivity ratefor
this stock for purposes of this assessment. This rate is no longer current and may reflect underlying methodologica problems;
nonetheless, it is used here in the abasence of better information because a risk-averse approach is appropriate for this criticaly
endangered population. The dternative default rate of 0.04 is not species-specific and, being higher, isless consarvative.

POTENTIAL BIOLOGICAL REMOVAL

Potentia biologica remova (PBR) was pecified as the product of minimum population size, one-haf the maximum net
productivity rate (¥2 of 2.5%), and a "recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown status
relativeto OSP(MMPA Sec. 3. 16 U.S.C. 1362, Wadeand Angliss1997). Therecovery factor was0.10 becausethis speciesislisted
as endangered under the Endangered Species Act (ESA). PBR for the northern right whale is 0.4 whaes. If confirmed by ongoing
work, the suggestion by Caswell et al. (1999) that the population isin decline will warrant aresetting to zero of therecovery factor
in future SARs.

ANNUAL HUMAN-CAUSED SERIOUS INJURY AND MORTALITY

For the period 1993 through 1997, the total estimated human-caused mortality and seriousinjury to right whaesin USA
watersis estimated as 2.0 per year. Thisis derived fromtwo components: 1) non-observed fishery impact records, 1.0; and 2) ship
strikerecords, 1.0. Notethat in past stock assessment reports, asix-year time frame was used to calculate these averages. A five
year period was used for this report to be consistent with the time frames used for caculating the averages for other species. Itis
also important to stress that seriousinjury determinationsare made based upon the best availableinformation; these determinations
may change with the availability of new information.

Background

Approximately one-third of al right whale mortality is caused by human activities (Kraus 1990). Further, the small
population size and low annua reproductive rate suggest that human sources of mortdity may have a greater effect relaive to
population growth rates than for other whales. The principd factors believed to be retarding growth, and perhapsrecovery, of the
population are ship drikes and entanglement with fishing gear. An updated summary of right whae mortdities reports a total of
30mortdities (29if onediminatesarecord with some doubt about speciesidentification) for theperiod 1970 to early 1993 (Kenney
and Kraus1993). Eight (27%) were dueto ship collisons, and two (7%) were dueto entanglement with fishing gear. (Notethat this
report correctsoneof the published recordsfrom theKraus 1990 report, whereafishing vessdl caught an aready-dead carcass, making
the actua cause of desth unknown and possibly unrelated to fishing activity. Further, there was uncertainty about the species
identification.) Both entanglementsinvolved fixed fishing gear, and there was no evidence for right whae mortdity from encounters
with mobile fishing gear. Thetotd of ten confirmed anthropogenic mortditiesis one-third of dl known mortdities for the period
addressed.  Young animals, ages 0-4 years, are apparently the most impacted portion of the population (Kraus 1990). Findly,
entanglement or minor vessel collisonsmay not kill ananima directly, but may weaken or otherwise affect it sothat itismorelikely
to become vulnerable. Such was apparently the casewith the two-year old right whale killed by a ship off Amdialdand, Florida,
in March 1991 after having carried gillnet gear wrapped around itstail region since the previous summer (Kenney and Kraus 1993).



For watersof thenortheastern USA,, apresent concern, not yet completely defined, isthe possibility of habitat degradation
in Massachusetts and Cape Cod Bays due to a Boston sewage outfal now under congtruction. Timetablesfor levels of treatment
are under discusson.

Awareness and mitigation programs for reducing anthropogenic injury and mortdities to right whales have been set upin
two areas of concern. Thefirst wasinitiated in 1992 off the coastal waters of the southeastern USA, and it has been upgraded and
expanded annudly. It involves both government and non-government organizations, including the Navy, Army Corps of Engineers,
US Coast Guard, and Floridaand Georgiastate agencies. 101996, a program was established in the northeastern USA, largely in
cooperation with the US Coast Guard and the State of Massachusetts.

Fishery-Related SeriousInjury and Mortality

Reports of mortality and serious injury relevant to caculation of PBR as wdl astotal human impacts are contained in
records maintained by the New England Aquarium and the Northeest Regiona OfficelNMFS (Table 1). From 1993-97, 5 of 10
records of mortality or serious injury involved entanglement or fishery interactions. The reports often do not contain the detail
necessary to assign the entanglementsto a particular fishery or location. However, based on re-examination of the records for the
right whale observed entangled in pelagic drift gillnet in July 1993, which included the observer’ s documentation of lobster gear on
the whal€ stail stock and subsequent entanglement reports of this whale, the suspected mortality of this whale was reassigned to
the Gulf of Maine and USA Mid-Atlantic lobster pot fisheries Inthis case, the pre-existing entanglement of lobster gear wasjudged
to have been sufficient cause of eventua mortaity independent of the drift net entanglement. Although somedrift net gear wasleft
on the tall by the fishing vessd, the entanglement in the drift net gear would likely not have occurred had the lobster gear not
compromised the whale s mobility. In another instance, a2 year-old dead maeright whale with lobster line through the mouth and
deeply embedded at the base of theright flipper beached in Rhode Idand in July 1995. Thisindividual had been sighted previoudly,
entangled, east of Georgiain December 1993, and again in August 1994 in CgpeCod Bay. In this case, the entanglement became a
seriousinjury, and, directly or indirectly, the cause of the mortdlity.

In Jenuary 1997 (62 FR 33, Jan. 2, 1997), NMFS changed the classification of the Gulf of Maineand USA Mid-Atlantic
lobster pot fisheries from Category |11 to Category | based on examination of stranding and entanglement recordsof largewhaesfrom
1990 to 1994 (including the right whale records of 9 July 1993 and 17 July 1995, shownin Tablel1).

Fishery Information

Data on current incidental takes in USA fisheries are available from severd sources. In 1986, NMFS established a
mandatory sdlf-reported fisheries information system for large pelagic fisheries. Datafilesare 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, savera fisheries have been covered by the program. In late 1992 and in 1993, the SEFSC provided observer
coverage of pdagic longline vesds fishing off the Grand Banks (Tall of the Banks), and currently provides observer coverage of
vesss fishing south of Cape Hatteras. By-catch has been observed by NMFS Sea Samplersin the pelagic drift gillnet fishery, but
no mortalities or seriousinjuries have been documented in ether the pelagiclongline, pelagicpair trawl, or other fisheriesmonitored
by NMFS. The only documented by-catch of aright whale by NMFS Sea Samplers was a 1v2 year-old femae that was released
from apdagic drift gillnet dong the southern edge of Georges Bank (mentioned above). At thetime of therelease, it was discovered
that the animal was dso entangled in lobster gear. After recent review of the evidence, the seriousinjury to thewha e has since been
attributed to the non-observed Gulf of Maine and USA Mid-Atlantic lobster pot fisheries (see above).

Inarecent andyssof the scarification of right whaes, atotd of 61.6% of thewhaesbore evidence of entanglementswith
fishing gear (Hamilton et al. 1998). Entanglement records maintained by NMFS Northeast Regiond Office (NMFS, unpublished
data) from 1970-1996, included 42 right whae entanglements or possible entanglements, including right whales in weirs, entangled
in gillnets, and trailing line and buoys. An additiond record (M. J. Harris, pers. comm.) reported a9.1-10.6 mright whale entangled
and released south of . Pierce, Horida, in March 1982 (thisevent occurred in the course of asampling program and was not related
to acommercid fishery). Incidents of entanglementsin groundfish gillnet gear, cod traps, and herring weirs in weters of Atlantic
Canadaand the USA east coast were summearized by Read (1994). In six records of right whaes becoming entangled in groundfish
gillnet gear in the Bay of Fundy and Gulf of Maine between 1975 and 1990, theright wha eswere either released or escaped ontheir
own, dthough severd whaes have been observed carrying net or line fragments. A right whale mother and caf were rdeased dive
from aherring weir in the Bay of Fundy in 1976. For dl areas, specific details of right whale entanglement in fishing gear are often
lacking. When direct or indirect mortality occurs, some carcasses come ashore and are subsequently examined, or are reported as



"floaters' a sea; however, the number of unreported and unexamined carcasses is unknown, but may be significant in the case of
floaters. Moreinformation is needed about fisheriesinteractions and where they occur.

Other Mortality

Ship grikesareamgjor cause of mortaity and injury to right whales (Kraus 1990). Recordsfrom 1993 through 1997 have
beensummarizedin Table 1. For thistimeframe, theaverage reported mortaity and seriousinjury to right whalesdueto ship strikes
in USA waterswas 1.0 whaes per year.

In the period January to March 1996, an ‘unusua mortality event’ was declared for right whalesin southeastern USA
waters. Five mortdities were reported, a least one of which (on 1/30/96) was attributable to ship strike. A second mortality (on
2/22/96) showed evidence of barotrauma but no proximate cause of deeth could be determined. Of the remaining three mortalities,
two were caves (1/2/96 and 2/19/96), one of which may have died from birthing trauma (inconclusive). The third (2/7/96) wes
decomposed and could not be towed in for examination. The five mortditiesinthe southeast werefollowed by asixth at Cape Cod,
M assachusetts (3/9/96); thisinvolved an anima killed by ship strike, with the possibility that an existing entanglement (first reported
in 1995) may have impeded its mohility.



Tablel. Summarizedrecordsof mortality and seriousinjury likely toresultinmortdity, North Atlanticright whales, January 1993
- December 1997. Thisligting includes only records related to USA commercid fisheriesand/or USA waters. Causes of
mortdity or injury, assigned as primary or secondary, are based on records maintained by NMFSINER and NMFS/'SER.

Date Report S, age ID Location Assigned Cause: P=primary, Notes
Type S=secondary
Ship Entang/ | Unknown
drike Fsh.inter uncertain
1/5/93 mortdlity, | cdf . Augugting, | P vessdl reported striking
offshore FL whale, carcass
recovered 1/8/93, deep
propeller gashes
7/9/93 serious ly.o. 120 milesSE P lobster gear condricted
injury femde of Nantucket on tail stock,

#2233 subsequently became
entangled in pelagic
drift gillnet

12/6/93 mortdity, | femde offshore VA P S photos show gash
offshore
2/22/94 serious cdf offshore S P deep wounds from line
injury #2404 NE FL or cable on head,
probable propdl ler
gashes on flukes
11/17/94 | serious 3y.o.ju., | nr.Puml.,, P linetightly wrapped
injury #2151 MA around rostrum and
deeply embedded in
oums
7/17/95 mortality, 2y.0.mde | Middletown, P lobgter line through
beached #2366 RI mouth, embedded
deeply into bone a
base of right flipper
8/13/95 serious adult S Georges P S large head wound
injury, femde Bank exposing bone
offshore #1045
1/30/96 mortality, adult mde, | offshore P S shattered skull, broken
offshore #1623 GA vertebrae and ribs
3/9/9%6 mortaity, | adutmde | CapeCod P S 3.3 meter gash on back,
beeched #2220 MA broken skull, lobster
line through mouth and
around tail
8/5/96 serious unknown SEof P unknown type of gear
injury Gloucester, entangled around head
MA

The details of aparticular mortaity or serious injury record often require adegree of interpretation. The assigned cause
is based on the best judgement of the available data; additiona information may resultinrevisions. Whenreviewing Table 1, severa
factors should be consdered: 1) aship strike or entanglement may occur at some distance from the report location, 2) the mortaity
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or injury may involve multiple factors-struck and entangled whaes are not uncommon, 3) the actua vessdl or gear type/source is
often uncertain, and 4) in entanglements, severd types of gear may beinvolved.

Thesariousinjury determinationsarethe most susceptibletorevision. Therearesevera recordswhereastruck andinjured
whdeisre-sighted later, gpparently hedthy, or, an entangled or partidly disentangled whae is re-sighted later free of gear. The
inverse of thismay aso betrue--awhaeinitidly gppearing in good condition after being struck or entangled is later re-sighted and
found to have been serioudy injured by theevent. Entanglementsof juvenilewhaesaretypicaly considered seriousinjuriesbecause
the condtriction on the animd islikely to become increasingly harmful asthe whale grows.

With these cavests, the totd estimated annua average human-induced mortaity and serious injury within USA waters
(including fishery and non-fishery related causes) was 2.0 right whales per year.  Aswith entanglements, someinjury or mortality
due to ship drikes, particularly in offshore waters, may go undetected. Decomposed and/or unexamined animds (e.g., carcasses
reported but not retrieved or necropsied) represent ‘lost datal, some of which may relate to human impacts. For these reasons, the
2.0 esimate must be regarded as aminimum estimate.

While this assessment relates to USA fisheries and/or USA waters, thereareadditional recordsfor Canadianwaterswithin
the sametime frame. Six records are noteworthy: 1) whale #1247 was sighted 21 September 1994 in the Bay of Fundy entangled
with line of an unknown gear type tightly wrapped around itstail stock and has not been sighted since--thisis considered aserious
injury (A.R. Knowlton, pers. comm.); 2) whale #2250 was found dead on Long Idand, Nova Scotia, probably the result of aship
strike-it had alarge gash on its back and broken vertebra disks; 3) whae#2220, which cameashore on Cape Cod on 9 March 1996,
was entangled in Canadian lobster gear sat inthe Bay of Fundy and noticed missingin mid-December 1995--while the primary cause
of death was probably a ship strike, the entanglement may have played somerole in the whal€ s degth; 4) wha e #2450 was found
dead in the Bay of Fundy on 19 August 1997--ship strikewasidentified asthe cause; 5) whae#2212 wasinitidly reported entangled
in the Bay of Fundy on 23 August 1997, was mostly disentangled on 24 July 1998, but considered serioudly injured due to
subsequent evidence of it having ingested gear; and 6) whae # 2557, sighted on 29 August 1997, which was considered serioudy
injured due to line being tightly wrapped on the body, its emaciated appearance, and evidence of anecrotic |€ft flipper.

I naddition to these records, there wias one Canadian record examined thisyear for which therewasinsufficient information
to make a serious injury determination. Thisanimal, #1705, was initialy seen in mid-Jduly 1997 in the Bay of Fundy with asmall
amount of linewith severd amdll, ova black buoys attached coming out of theright side of itsmouth. Thewhalewas dso seenon
7/18/97, 8/25/97, and 9/6/97, il trailing the line and floats in each Sighting. Although the injury resulting from the gear appeared
minima, it may have the potentid to impair the animad’s feeding. Future observations of the whale may provide an indication of
whether the gear has resulted in seriousinjury.

Lastly, there was one USA record of a right whale serious injury thet did not fall into the 1993-97 time frame, but is
mentioned here since it was neglected in previous stock assessment reports. Thewhaewas ajuvenile sighted off the southeastern
USA on 11 January 1992, apparently the victimof an entanglement. It had along, degp gash onitsfluke and entanglement scarson
itstail. It appeared emaciated and in poor hedth.

STATUSOF STOCK

The size of this stock is considered to be low relative to OSP in the USA Atlantic EEZ, and this speciesiis listed as
endangered under the ESA. A Recovery Plan has been published and isin effect (NMFS 1991). Three critica habitats, Cape Cod
Bay/Massachusetts Bay, Great South Channdl, and the Southeastern USA, were designated by NMFS (59 FR 28793, June 3, 1994).
The NMFS ESA 1996 Northern Right Whae Status Review concludes that the status of the western North Atlantic population of
the northern right whale remainsendangered. Thetotd level of human-caused mortdity and seriousinjury isunknown, but reported
human-caused mortaity and serious injury has been aminimumof 2.0 right whales per year snce 1993.  Thetotd fishery-related
mortality and seriousinjury for this stock is not less than 10% of the cdculated PBR and, therefore, cannot be consdered to be
indgnificant and approaching a zero mortdity and seriousinjury rate. Thisisadrategic stock because the average annua fishery-
related mortality and serious injury exceeds PBR, and because the North Atlantic right whaeis an endangered species. Relativeto
other populaionsof right whaes, therearedso concernsabout growth rate, percentage of reproductivefemales, and calvingintervas
in this population.
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October 1999
HUMPBACK WHALE (Megaptera novaeangliae):

North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

In the western North Atlantic, humpback whales feed during spring, summer and fall over arangewhich encompassesthe
eastern coast of the United States (including the Gulf of Maine), the Gulf of St Lawrence, Newfoundland/Labrador, and western
Greenland (Katonaand Beard, 1990). Other North Atlantic feeding grounds occur off 1celand and northern Norway, including off
Bear Idand and Jan Mayen (Christensen et al ., 1992; Pashdl et al., 1997). These six regions represent relatively discrete
subpopulations, fidelity to which is determined matrilinedly (Clapham and Mayo 1987). Recent genetic andysisof mitochondria
DNA (mtDNA) hasindicated thet thisfiddity has persisted over an evolutionary timescalein a least the lcelandic and Norwegian
feedinggrounds (Pashdll et al . 1995, Larsenet al . 1996). Genetic partitioningisnot evidentinthewestern North Atlantic, however;
thus these four subpopulations (Gulf of Maine, Gulf of St Lawrence, Newfoundland/L abrador and western Greenland) are tregted
asasnglestock inthisreport. However, given that fiddlity to each feeding areais known to be high, it is possible that each of the
four regions should be managed separately, an gpproach which requires further investigation.

Inwinter, whales from al six feeding arees mate and cave primarily in the West Indies, where spatid and genetic mixing
among subpopulations occurs (Clapham et al. 1993; Katonaand Beard, 1990; Palsbdl et al. 1997, Stevick et al. 1998). A few
whdes of unknown northern origin migrate to the Cape Verde Idands (Reiner et al., 1996). In the West Indies, the mgority of
whales are found in the waters of the Dominican Republic, notably on Silver Bank, on Navidad Bank, and in SamanaBay (Bacomb
and Nichols1982, Whitehead and Moore 1982, Mattilaet al . 1989, 1994). Humpback whaesare aso found at much lower dengties
throughout the remainder of the Antillean arc, from Puerto Rico to the coast of Venezuda (Winn et al. 1975, Levenson & Legpley
1978, Price 1985, Mattilaand Clapham 1989).

It isapparent that not al whaes migratetotheWest Indiesevery winter, and that Significant numbersof animasarefound
in mid- and high-latitude regions e thistime (Swingle et al. 1993, Clapham et al. 1993). Anincreased number of sightingsof young
humpback whaesin the vicinity of the Chesgpeske and Delaware bays occurredin 1992 (Swingleet al . 1993). Wileyet al. (1995)
reported 38 humpback whale strandings which occurred during 1985-1992 in the USA mid-Atlantic and southeastern states.
Humpback whae strandings increased, particularly dong the Virginiaand North Carolina coasts, and most stranded animals were
sexudly immature; in addition, the small size of many of these whaes strongly suggests that they had only recently separated from
their mothers. Wiley et al . (1995) concluded that these areas are becoming an increasingly important habitat for juvenile humpback
whaes and that anthropogenic factors may negatively impact whaes in thisarea. There have dso been a number of wintertime
humpback sightingsin coastal waters of the southeastern USA (NMFS unpublished data; New England Aquarium unpublished data;
Florida DEP, unpublished data). Whether theincreased sightings represent adistributional change, or are smply dueto anincrease
in sighting effort and/or whale abundance, is presently unknown.

Feedingistheprincipa activity of humpback whaesin New England waters, and their distribution in New England waters
has been largely correlated to prey species and abundance, athough behavior and bottom topography arefactorsin foraging strategy
(Payne et al. 1986, 1990). Humpback whaes are frequently piscivorus when in these waters, feeding on herring Clupea
harengus), ssndlance(Ammodytes dubi us), and other small fishes. Inthenorthern Gulf of Maine, euphausiidsare a so frequently
taken (Paguetet al . 1997). Commercia depletion of herring and mackerdl led to an increase in sand lance in the southwestern Gulf
of Mainein the mid 1970swith a concurrent decrease in humpback whale abundance in the northern Gulf of Maine. Humpback
whaes weredensest over the sandy shod sin the southwestern Gulf of Mainefavored by thesand lance during much of thelate 1970s
and early 1980s, and humpback distribution appeared to have shifted to thisarea (Payne et al. 1986). An gpparent reversal began
inthemid 1980s, and herring and mackerdl increased as sand lance again decreased (Fogartyet al . 1991). Humpback wha e abundance
in the northern Gulf of Maineincreased dramatically during 1992-93 , dong with amgor influx of herring (P. Stevick, pers. comm.).
Humpback whaes were few in nearshore Massachusetts waters in the 1992-93 summer seasons. They were more abundant in the
offshore waters of Cultivator Shod and the Northeast Peak on Georges Bank, and on Jeffreys Ledge; these latter areas are more
traditional locations of herring occurrence. 1n 1996 and 1997, sand lance, and thus humpback whales, were once again dbundant in
the Stllwagen Bank area. However, unlike previous cydes, where an increase in sand lance corresponded to a decrease in herring,
herringremained rel atively abundant inthe northern Gulf of Maine, and humpbacks correspondingly continuedto occupy thisportion
of the habitat, where they also fed on euphausiids (unpublished data, Center for Coastad Studies and College of the Atlantic).
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In early 1992, amgor research initiative known as the Y ears of the North Atlantic Humpback (Y ONAH) (Allen et al.
1993) wasinitiated. Thisproject isalarge-scae, intensive study of humpback wha esthroughout dmost their entire North Atlantic
range, from the West Indies to the Arctic. During two primary years of field work, photographs for individua identification and
biopsy samplesfor genetic analysis were collected from summer feeding areas and from the breeding grounds in the West Indies.
Additiona sampleswere collected from certain areasin other years. Results pertaining to the estimation of abundance and to genetic
population structure are summarized below.

POPULATION SIZE

The North Atlantic population was recently estimated from genetic tagging data collected by the Y ONAH project inthe
breeding range a 4,894 maes (95% c.i. 3,374-7,123) and 2,804 femdes (95% c.i. 1,776-4,463) (Pasbdl et al . 1997). Sincethe sex
ratio in this population is known to be even (Pashdll et al. 1997), the excess of maesis presumed to be aresult of sampling bias,
lower rates of migration among femal esor sex-specific habitat partitioning intheWest Indies, whatever the reason, the combined total
isan underestimateof overall population sizein this ocean. Photographic mark-recapture analyses from the Y ONAH project gave
an ocean-basin-wide estimate of 10,600 (95% c.i. 9,300 to 12,100), and an additiona genotype-based andysisyieded asimilar but
less precise estimate of 10,400 (95%c.i. 8,000t0 13,600) (Smithet al. 1999). The esimate of 10,600 (CV = 0.067) isregarded as
the best available estimate for the North Atlantic. In the northeastern North Atlantic, @ien (1990) estimated from sighting survey
datathat there were 1,100 humpback whaes in the Barents Searegion.

A population sizeof 294 humpback whales (CV=0.45) wasestimated from an aerid survey program conducted from 1978
to 1982 on the continental shelf and shelf edge waters between Cape Hatteras, North Carolina and Nova Scotia (Table 1; CETAP
1982). Theedtimate isbased on aninverse variance weighted pooling of spring and summer data. An average of these seasonswas
chosen because the greatest proportion of the population off the northeast USA coast appeared in the study area during these
seasons. This estimateincludes adive-time scale-up correction of 3.6 but was not corrected for g(0), the probability of detecting an
animd group on thetrack line. This estimate clearly does not reflect the current true population size because of its high degree of
uncertainty (eg., large CV), and itsage. Furthermore, it is considerably smdler than the size of the existing catdog of identified
individuasin the Gulf of Maine, and it was estimated just after cessation of extensive foreign fishing operationsin the region.

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normaly
distributed best dbundance estimate. Thisis equivaent to the 20th percentile of the log-norma distribution as specified by Wade
and Angliss(1997). Thebest estimate of abundancefor North Atlantic humpback whaesis 10,600 (CV =0.067, Smithet al . 1999).
The minimum population estimate for this stock is 10,019 humpback whales (CV=0.067).
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Tablel. Summary of abundance estimates for North Atlantic humpback whales. Period and area covered during eech abundance
survey, and resulting abundance estimate (N,..;) and coefficient of variation (CV). MR = Mark-recapture.

Month/Y ear Area Type Npest cv Source
E;;ggmma (N:gngS;Egas NCto Transect 204| 045 | CETAP1982
197990 :;fgﬂf&gw Photo MR 5543 | 016 | Katonaet al. 1994
1990-93 N. Atlantic Oceen Photo MR 10600 | 0067 | Smithet al. 1999
1092-93 N. Atlantic Ocean Genovpe 10400 | 0138 | Smithet al. 1999
199293 West Indies Ge”"%ps Zggf}f‘ﬂﬁ: ggg Pelsball et al. 1997

Current Population Trend

Therates of growth cited below, together with recent estimates of abundance that arelarger than previousfigures, appear
to indicate that the humpback whale population in the North Atlantic isincreasing. It isnot known whether thisincrease is ocean-
widein nature or confined to specific feeding grounds. Anincreasing trend is gpparent in the Gulf of Maine (Barlow and Clgpham
1997); by contrast, the population which summers off western Greenland appears small and is perhaps dtetic (F. Larsen, pers.
comm.)

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Katonaand Beard (1990) suggest anannud reate
of increase of 9%; however, the lower 95% confidence level was lessthan zero. Thedifference between the estimatesof abundance
caculated by Katonaand Beard (1990) and by Smithet al . (1999) wereinterpreted by thelatter as probably being dueto population
growthintheyearsbetweenthetwo estimates. Thisassumed growth ratewould bevery smilar tothegrowth rate of 6.5% calculated
using an interbirth interval model for humpback whaes in the Gulf of Maine (Barlow and Clgpham 1997).

Other life history parameters that could be used to estimate net productivity include the following: mean birth rate for
identified humpbacks in the southwestern Gulf of Maine during 1979-87 was 8% (CV = 0.25), with no significant inter-annual
differences; caving interva was 2.35 years (CV = 0.30); and the average age a atainment of sexud maturity for both males and
femdes was five years (Clgpham and Mayo 1990; Clgpham 1992).

For purposes of this assessment, the maximum net productivity rate was set at 0.065, as cal culated for the Gulf of Maine
population by Barlow and Clgpham (1997).

POTENTIAL BIOLOGICAL REMOVAL

Potentia Biologica Remova (PBR) isthe 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). Theminimum population sizeis 10,019 (based
on an estimate of abundance of 10,400 withaCV of 0.067). The maximum productivity rete is 0.065 from Barlow and Clapham
(1997). The*“recovery” factor, which accountsfor endangered, depleted, threatened stocks, or stocks of unknown statusrelativeto
optimum sustainable population (OSP) is assumed to be 0.10 because this stock is listed as an endangered species under the
Endangered Species Act (ESA). PBR for the North Atlantic humpback whale stock is 32.6 whales.

ANNUAL HUMAN-CAUSED SERIOUSINJURY AND MORTALITY
For the period 1993 through 1997, the total estimated human-caused mortaity and seriousinjury to humpback whaesis

esimated as 4.4 per year. This average is derived from three components: 1) the 1993-1997 obsarved fishery, 0. 6; 2) additiona
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fishery interaction records, 2.6; and 3) vessdl collisions, 1.2. For thereasons described bel ow, the additiona records (from other than
the observed fishery) cannot provide aquantitative estimate, but suggest that anumber of additiona seriousinjuriesand mortdities
do occur. Notethat in past stock assessment reports, asix-year time frame was used to calculate the averages for additiona fishery
interactions and vessdl collisions. A five year period was used for this report to be consistent with the time frames used for
cdculaingtheaveragesfor the observed fishery and for other species. Itisasoimportant to stressthat seriousinjury determinations
are made based upon the best available information; these determinations may change with the availability of new information.

Background

Aswith right whales, human impacts (vessel collisions and entanglements) are factorswhich may be dowing recovery of
the humpback whae population. There is an average of four to Sx entanglements of humpback whales a year in waters of the
southern Gulf of Maine and additiond reports of vessal-collison scars (unpublished data, Center for Coastal Studies). In addition,
of 20 dead humpback whales, principaly in the mid-Atlantic, where decomposition state did not preclude examination for human
impacts, Wiley et al. (1995) reported that six (30%) had mgjor injuries possibly attributable to ship strikes, and five (25%) had
injuries consistent with possible entanglement in fishing gear. Onewhae displayed scarsthat may have been caused by both ship
strike and entanglement. Thus, 60% of the whae carcasses which were suitable for examination showed signs that anthropogenic
factors may have contributed to, or been responsiblefor, their desth. Wiley et al. (1995) further reported that al stranded animas
were sexudly immature, suggesting a winter or migratory segregetion and/or that juvenile animas are more susceptible to human
impacts. Humpback whae entanglementsaso occur inrelatively high numbersin Canadian waters. Reportsof callisonswith fixed
fishing gear st for groundfish around Newfoundland averaged 365 annualy from 1979 to 1987 (range 174-813). An average of 50
humpback whale entanglements (range 26-66) were reported annualy between 1979 and 1988, and 12 of 66 humpback whaesthat
were entangled in 1988 died (Lien et al. 1988). Volgenau et al. (1995) dso summarized exigting data and concluded that in
Newfoundiand and Labrador, cod traps caused the most entanglements and entanglement mortdities (21%6) of humpbacks between
1979 and 1992. They aso reported that gillnets are the gear that has been the primary cause of entanglements and entanglement
mortdities (20%) of humpbacksin the Gulf of Maine between 1975 and 1990.

Fishery-Related SeriousInjuriesand Mortalities

Two mortdities were observed in the pelagic drift gillnet fishery since 1989. In winter 1993, ajuvenile humpback wes
observed entangled dead in a pdagic drift gillnet along the 200 m isobath northeast of Cape Haiteras; in early summer 1995, a
humpback was entangled and dead in apeagic drift gillnet on southwestern Georges Bank (see below).

Additiona reports of mortality and serious injury relevant to comparison to PBR, aswell as description of tota human
impacts, are contained inrecordsmaintained by the Northeast Regiond OfficelNMFS. A number of theserecords (11 entanglements
involving lobster gear) from the 1990-94 period were used in the 1997 Ligt of Fisheriesclassification (62 FR 33, Jan. 2, 1997). For
this report, the records of dead, injured, and/or entangled humpbacks (either found stranded or at seq) for the period 1993 to 1997
were reviewed. More than half of these records were iminated from further consideration due to an aasence of any evidence of
human impact or, in the case of an entangled whale, it was documented that the anima had become disentangled. Of the remaining
records, there was one mortaity where fishery interaction was probable, and 12 recordswhere seriousinjury attributableto fishery
interaction was probable—for atotal of 13 records in the five-year period (Table 3). While these records are not statistically
quantifiable in the same way as the observed fishery records, they are suggestive of the frequency of entanglements.

Fishery Information

Dataon current incidentd takes in USA fisheries are available from severa sources. In 1986, NMFS established a
mandatory sdlf-reported fisheriesinformation system for large pelagic fisheries. Datafilesare maintained at the Southeast Fisheries
Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Program was initiated in 1989,
and severd fisheries have been covered by the program. Inlate 1992 and in 1993, the SEFSC provided coverage of pelagic longline
vesssfishing off the Grand Banks (Tail of the Banks) and provides observer coverage of vessels fishing south of Cape Hatteras.
By-catch has been observed by NMFS Sea Samplersinthe pelagic drift gillnet fishery, but no mortaitiesor seriousinjurieshavebeen
documented in the pelagic longline, pelagic pair trawl, or other fisheries monitored by NMFS.
Pelagic Drift Gillnet

The estimated tota number of haulsin the Atlantic pelagic drift gillnet fishery increased from 714in 1989 to 1144 in 1990;
theresfter, with the introduction of quotas, effort was severely 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 NM FSissued management regulations
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which prohibited the operation of thisfishery in 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-ninevessels participated in
this fishery between 1989 and 1993. 1n 1994, 1995, and 1996 therewere 12, 11, and 10 vessdls, respectively, inthefishery (Table
2). Observer coverage (percent of setsobserved) was20%in 1991, 40%in 1992, 42%in 1993, 87%in 1994, 99%in 1995, and 64%
in 1996. The greatest 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 drift gillnet
fishery be stratified into two strata, asouthern or winter stratum, and anorthern or summer stratum. Estimates of thetota by-catch,
from 1989 01993, were obtained using the aggregated catchrates, by strata(Northridge 1996). Estimatesof thetotal annua bycatch
for 1994, 1995, and 1996 were estimated from the sum of the olserved caught and the product of the average bycatch per haul and
the number of unobserved hauls as recorded in logbooks.  Variances were estimated using bootstrap re-sampling techniques.
Estimated annua mortaity (CV in parentheses), extrapolated from fishery observer data, was 1.5in1993(0.34),0in1994(0), 1.0
in 1995 (0), and 0in 1996 (0). Thetota average annud estimated fishery-related mortaity and seriousinjury in fisheries monitored
by NMFSin 1993-1997 was 0.6 humpback whae (CV = 0.34) (Table 2).

In Jenuary 1997 (62 FR 33, Jan. 2, 1997), NMFS changed the classification of the Gulf of Maineand USA Mid-Atlantic
lobster pot fisheriesfrom Category |11 to Category | based on examination of stranding and entanglement recordsof largewhaesfrom
1990 to 1994 (including 11 seriousinjuries or mortalities of humpback whales).

Table2. Summary of the incidental mortality of the humpback whale (Megaptera novaeangliae), by commercid fishery
indudingtheyears sampled (Y ears), the number of vessalsactivewithin thefishery (Vessals), thetype of dataused (Data
Type), the annua observer coverage (Obsarver Coverage), the mortdities recorded by on-board observers (Obsarved
Mortality), the estimated annual mortdity (Etimated Mortaity), the estimated CV of the annua mortdity (Estimated
CVs) and the mean annua mortdity (CV in parentheses).

Fishey | Yeas | Vesds® | DataType? | Obsaver |Obsarved | Edimated | Estimated | Mean Annua
Covaage® |Mortdity | Mortality * Cvs* Mortality
Pdagic 1994=12 Obs. Data | .42, .87, .99, 1 15,0,10° | 0.34,0,0,
Drift 93-97 1995=11 L oghook 64, NA 0,10, 0, 0,NA 0.6 (0.34)
Gillnet 1996=10 NA NA
TOTAL 0.6 (0.34)
! 1994, 1995, and 1996 shown, other years not available on an annud basis.
2 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 (L ogbook) data are used to meesure totd effort, and
the data are collected at the Southeest Fisheries Science Center (SEFSC).

3 The observer coverage and unit of effort for the pelagic drift gillnet fishery isa .

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

5 Onevessd wasnot observed and recorded 1 st ina10 day trip in the SEFSC mandatory logbook. If you assumethevessel
fished 1.4 setsper day as estimated from the 1995 SS data, the point estimate may increase by 0.08 animas. However,
the SEFSC mandatory loghook dataweretaken a face vaue, and thereforeit was assumed thet 1 set wasfished withinthis
trip, and the point estimate would then increase by 0.01 animals.

Table3. Summarized recordsof mortality and seriousinjury likely toresultinmortaity, North Atlantic humpback whales, January
1993 - December 1997. Thislistingincdudesonly recordsrelated to USA commercid fisheriesand/or USA waters. Cause
of mortdity or injury, assgned asprimary or secondary, are based on recordsmaintained by NMFS/NER and NMFS/'SER.
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Date Report S, age ID Location Assigned Cause: P=primary, Notes
Type S=secondary
Ship Entang/ | Unknownu
drike | Fsh.inter neertain
4/22/93 serious ageand s« 4Ami SEof P line around tail region and
injury unknown Province- flukes, whaethin;
town, Mass. unknown if geer traling;
(42E 01' same whae disentangled
70E 06) on 4/24/937?; thin and
wegk; heding around line
5/5/93 serious age estimated NW part P buoy warp wrapped
injury 2-3y.0. Selwagen around base of flipper;
Bank anchored and very
(42E 26 fatigued; whale freed
70E 27) itself; unknown whether
carrying geer
7/26/93 serious unknown 30 mi SE of P entangled; line wrapped
injury Bar Harbor, around head and behind
Maine blowhole
(44E 0O
67E 38)
8/8/93 serious unknown 11 mi SE of P net & buoys on head,
injury Bar Harbor, dorsd fin, flippers;
Maine trailing gear; stressed
(44E 17 behavior; cuts and blood
68E 00) reported, netting was
removed, lineremained
onftail
10/7/93 serious unknown Atlantic City, | P boat collisonwith 33
injury New Jersey sport fishing vessd;
extent of injuries
undetermined
7/114/4 serious unknown 15mi SE of P CG hdlicopter crew
injury Cape reported anima with
Elizabeth, gillnet wrapped around
Maine heed and swimming a
(43E 23 surface
68E 59)
2/28/95 mortality | unknown Cape P stranded dead with gear
Hatteras, wrapped around tail
North region
Cadlina
(35E 17
75E 31)
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Date Report S, age ID Location Assigned Cause: P=primary, Notes
Type S=secondary
Ship Entang/ | Unknownu
grike | Fshinter ncertain
5/26/95 serious length (est.) = Gresat South P net and monafilament
injury 10m Channd around tail region; whale
(41E 16 anchored; mesh visble
69E 20) and gear trailing
6/4/95 mortdity | 89mmde Virginia P floater off inlet;
Beech, lacerationsadong
Virginia peduncle, probable ship
drike
1/30/96 serious juvenile Northern P gear wrapped on body,
injury Edge of some gear removed
Georges Bank
(42E 26
67E 30)
2/22/96 serious length (est.) = FloridaKeys P heavy line extending
injury 8m around maximum girth,
pinning both pectorals;
grooveshedled scarson
dorsal ridge and on leading
edge of both pectords;
fairly emeciated;
disentangled
4/2/9%6 mortaity | 7.2mfemde Cape Story, P fresh deed; fractured left
Virginia mandible; emeciated
Beach,
Virginia
5/9/96 mortdity | 6.7 mfemde mouth of P propeller cuts behind
Deavare Bay blowhole, moderate
decompasition; ship
drike
7/18/96 serious length (est) = 25mi Sof Bar P disentanglement
injury 10m Harbor Maine unsuccessful; weighted
(44E 01' gear wrapped around tail
68E 00) stock; whae swimming
abnormaly
7128/9%6 serious length (est.) = SW corner of P entanglement involved
injury 10m Selwagen mouth or flipper and line
Bank, MA over tail; recent
entanglement; extent of
trailing gear unknown
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Date Report S, age ID Location Assigned Cause: P=primary, Notes
Type S=secondary
Ship Entang/ | Unknownu
drike | Fsh.inter neertain
10/7/96 serious unknown Gresat South P gear wrapped around tail
Injury Channd and trailing 30 m behind
(41E 04 whde
69E 10)
10/18/96 serious unknown Gregt South P Whde entangled in sted
injury Channd cable
(41E 0O
69E 10)
11/3/96 mortaity | 84mmde Carrituck, P acute traumato skull
North found by necropsy
Cadlina
12/10/97 mortdlity | 90mméde Beaufort P massive hemorrhage
Inlet, North congstent with forceful
Cadlina blunt trauma
Tablenotes:
1 The date sighted and location provided in the table are not necessarily when or where the serious injury or mortaity
occurred; rather, thisinformation indicates when and where the wha e was reported beached, entangled, or injured.
2. Nationd guiddines for determining what condtitutes aseriousinjury havenot been finaized. Interim criteriaasestablished

by NERO/NMFS (62 FR 33, Jan. 2, 1997) have been used here. Some assignments may change as new information
becomes available and/or when nationa standards are established.

3. Assgned cause based on best judgement of available data. Additional information may result in revisons.
4, Entanglements of juvenile whaes may become more serious as whale grows.
5. Thereisno overlgp between tables 2 and 3 (the two records from the observed fishery are not included in Table 3).

Other Mortality

Between November 1987 and January 1988, 14 humpback whales died after consuming Atlantic mackerd containing a
dinoflagellatesaxitoxin. Thewha essubsequently stranded or were recovered in thevicinity of Cape Cod Bay and Nantucket Sound,
anditishighly likely that other mortaities occurred during this event which went unrecorded. During thefirst Sx months of 1990,
seven dead juvenile (7.6 t0 9.1 mlong) humpback whal es stranded between North Carolinaand New Jersey. Thesignificanceof these
strandingsis unknown, but is a cause for some concern.

As reported by Wiley et al. (1995) injuries possibly attributable to ship strikes are more common and perhaps more
serious than those from entanglements.  In the NER/INMFS records examined, several contained notes about wounds or
probable/possiblevessd callision. Fiveof theserecordswere mortditiesresulting fromthecallision. Onerecord, on 7 October 1993,
involving a 33 ft sport-fishing vessdl, resulted in asariousinjury to thewhae.

To better assess human impacts (both vessdl collision and net entanglement), and considering the number of decomposed
and incompletely or unexamined animasin the records, there needs to be grester emphasis on the timely recovery of carcassesand
complete necropsies. Theliterature and review of records described above suggest thet there are significant human impacts beyond
thosein thefishery observer data. Decomposed and/or unexamined animals(e.g., carcasses reported but not retrieved or necropsied)
represent ‘lost datal, some of which may relate to human impacts. For these reasons, the human impacts listed in this report must
be conddered a minimum esimate

STATUSOF STOCK
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Although the most recent estimates of abundance indicate continued population growth, the size of the humpback whale
stock may be bdow OSPinthe USA Atlantic EEZ. Thisisastrategic stock becausethe humpback whaeislisted asan endangered
species under the ESA. A Recovery Plan has been published and isin effect (NMFS 1991). There areinsufficient datato religbly
determinepopul aiontrendsfor humpback whaesintheNorth Atlanticoverdl. Theannua rateof populationincreasewasestimated
a 9% (Kaonaand Beard 1990, but with alower 95% confidence leve lessthan zero), and for the Gulf of Maine a 6.5% by Barlow
and Clapham (1997). Thetotd level of human-caused mortality and seriousinjury is unknown, but current dataindicate that it is
significant. The tota fishery-related mortdity and serious injury for this stock is not less than 10% of the calculated PBR and,
therefore, cannot be considered to be insignificant and approaching azero mortdity and seriousinjury rate.

Disturbance by wha ewatching may proveto beanimportant habitat issuein someareasof thispopulation’ srange, notably
the coagtd waters of New England where the density of whaewatching traffic is seasondly high. No studies have been conducted
to address this question, and itsimpact (if any) on habitat occupancy and reproductive success is unknown.

REFERENCES

Allen, J, P. Clgpham, P. Hammond, S. Katona, F. Larsen, J. Lien, D. Mattila, N. @ien, P. P sbdl, J. Sigurjonson, and T. Smith.
1993. Yearsof the North Atlantic Humpback (Y ONAH): Progress Report. Rep. int Whal. Commn. SC/45/NAG.

Bacomb, K.C. and G. Nichals. 1982. Humpback whale censusesin the West Indies. Rep. int. Whal. Commn. 32: 401-406.

Barlow, J, and P.J. Clgpham. 1997. A new birth-interva gpproach to estimating demographic parameters of humpback whales.
Ecology 78 (2): 535-546.

CETAP. 1982. A characterization of marine mammals and turtlesin the mid- and north Atlantic areas of the U.S. outer continental
shelf. Cetacean and Turtle Assessment Program, University of Rhodeldand. Final Report #AA551-CT8-48totheBureau
of Land Management, Washington, DC, 538 pp.

Chrigtensen, I., T. Haug, and N. dien. 1992. Seasond digtribution, exploitation and present abundance of stocks of large baleen
whaes (Mysticeti) and soermwhales(Physeter macr ocephal us) in Norwegian and adjacent waters. ICESJ. Mar. Sci.
49: 341-355.

Clapham, P.J. & Mayo, CA. 1987. Reproduction and recruitment of individualy identified humpback whales, Megaptera
novaeangliae, observed in Massachusetts Bay, 1979-1985. Can. J. of Zool. 65: 2853-2863.

Clapham, P. J. and C. A. Mayo. 1990. Reproduction of humpback whaes (Megaptera novaeangliae) observed in the Gulf of
Maine. Rep. int Whal. Commn. Special Issue 12: 171-175.

Clagpham, P. J. 1992. Ageat attainment of sexua maturity in humpback whaes, Megaptera novaeangliae. Can. J. Zool. 70:
1470-1472.

Clgpham, P. J,, L. S. Bareff, C. A. Carlson, M. A. Chridtian, D. K. Mattila, C. A. Mayo, M. A. Murphy, and S. Pittman. 1993.
Seasond occurrenceand annud return of humpback whales, Megapter a novaeangliae, in the southern Gulf of Maine.
Can. J. Zool. 71: 440-443.

Fogarty, M. J, E. B. Cohen, W. L. Michagls, and W. W. Morse. 1991. Predation and the regulaion of sand lance populations. An
exploratory andysis. ICESMar. Sci. Symp. 193: 120-124.

Katona, S. K., and J. A. Beard. 1990. Population size, migrations, and feeding aggregations of the humpback whae (Megaptera
novaeangliae) in the western North Atlantic ocean. Rep. int Whal. Commn. Special Issue 12: 295-306.

Katong, S. K., J. M. Allen, and P. Stevick. 1994. Maintaining the North Atlantic humpback whale cataog. Progressreport to the
Northeast Fisheries Science Center, Contract No. 50EANF-1-00056, May 1994, 26 pp.

Larsen, A. H., J. Sigurjénson, N. @ien, G. Vikingsson, and P. J. Palsball. 1996. Population genetic analyss of mitochondrid and
nuclear geneticloci inskin biopsescollected from centra and northeastern North Atlantic humpback whaes(Megaptera
novaeangliae): populationidentity and migratory destinations. Proceedingsof the Royal Soci ety of London B 263:
1611-1618.

Levenson, C. andLegpley, W.T. 1978. Didribution of humpback whaes(Megapter a novaeangliae) inthe Caribbean determined
by arapid acoustic method. J. Fish. Res. Bd. Can. 35: 1150-1152.

Lien, J, W. Ledwdl, and J. Naven. 1988. Incidental entrgoment in inshore fishing gear during 1988: A preliminary report to the
Newfoundland and Labrador Department of Fisheries and Oceans, 15 pp.

Mattila, D.K. & Clgpham, P.J. 1989. Humpback whaes and other cetaceans on Virgin Bank and in the northern Leeward Idands,
1985 and 1986. Can. J. of Zool. 67: 2201-2211.

Maéttila, D.K., Clapham, P.J,, Katona, SK. and Stone, G.S. 1989. Population composition of humpback whaes on Silver Bank.
Can. J. of Zool. 67: 281-285.

21



NMFS. 1991. Recovery plan for the humpback whae (Megaptera novaeangliae). Prepared by the Humpback WhaeRecovery
Team for the National Marine Fisheries Service, Silver Spring, Maryland, 105 pp.

Northridge, S. 1996. Etimation of cetacean mortdity in the U.S. Atlantic swordfish and tuna drift gillnet and pair trawl fisheries.
Draft final report to the Northeast Fisheries Science Center, Contract No. 40ENNF500045, 18 pp.

Jien, N. 1990. Sightingsurveysin the northeast Atlantic in July 1988: digtribution and abundance of cetaceans. Rep. int. Whal.
Commn. 40: 499-511.

Paguet, D., C. Haycock and H. Whitehead. 1997. Numbers and seasona occurrence of humpback whales (Megaptera
novaeangliae) off Brier Idand, NovaScotia Can. Field Nat. 111: 548-552.

Pdsbdl, P.J, Allen, J,, Bérubé, M., Clapham, P.J., Feddersen, T.P., Hammond, P., Jargensen, H., Katona, S, Larsen, A.H., Larsen,
F., Lien, J,, Mattila, D.K., Sigurjonsson, J., Seers, R., Smith, T., Sponer, R., Stevick, P. & @ien, N. 1997. Genetic tagging
of humpback whales. Nature 388: 767-769.

Pdsbdll, P.J, Clapham, P.J., Mdttila, D.K., Larsen, F., Sears, R., Segismund, H.R., Sigurjonsson, J., Vésquez, O. and Arctander,
P. 1995. Distribution of mtDNA haplotypesin North Atlantic humpback whales: theinfluence of behavior on population
structure. Marine Ecology Progress Series 116: 1-10.

Payne, P. M., J R. Nicholas, L. OBrien, and K. D. Powers. 1986. The digtribution of the humpback whae, Megaptera
novaeangliae, on Georges Bank and in the Gulf of Maine in relation to densities of the sand ed, Ammodytes
americanus Fish. Bull., U.S. 84: 271-277.

Payne, P. M., D. N. Wiley, S. B. Young, S. Pittman, P. J. Clapham, and J. W. Joss. 1990. Recent fluctuationsin the abundance of
baeen whalesin the southern Gulf of Mainein relaion to changesin salected prey. Fish. Bull., U.S. 88(4): 687-696.

Price, W.S. 1985. Whaling in the Caribbean: historica perspective and update. Rep. int. Whal. Commn. 35; 413-420.

Reiner, F., M. E. Dos Santos, and F. W. Wenzd. 1996. Cetaceansof theCapeVerdearchipdago. Mar. Mamm. Sci. 12: 434-443.

Smith, T.D., J. Allen, P.J. Clapham, P.S. Hammond, S. Katona, F. Larsen, J. Lien, D. Maitila, P.J. Palsbdll, J Sigurjonsson, P.T.
Sevick and N. @ien. 1999. An ocean-basin-wide mark-recapture study of the North Atlantic humpback whale
(Megaptera novaeangliae). Mar. Mamm. Sci. 15(1):1-32.

Sevick, P, N. Gienand D.K. Mattila. 1998. Migration of ahumpback whale between Norway and the West Indies. Mar. Mamm.
Sci. 14: 162-166.

Swingle W. M., S. G. Barco, T. D. RFitchford, W.A. McLelan and D.A. Pabst. 1993. Appearance of juvenile humpback whales
feeding in the nearshore waters of Virginia. Mar. Mamm. Sci. 9: 309-315.

Volgenay, L., SD. Kraus, and J. Lien. 1995. The impact of entanglements on two substocks of the western North Atlantic
humpback whae, Megaptera novaeangliae. Can. J. Zool. 73: 1689-1698.

Wade P.R.,and R.P. Angliss. 1997. Guiddinesfor assessing marinemamma stocks. Report of the GAMM SWorkshop, April 3-5,
1996, Seettle, Washington. NOAA Technicd Memorandum NMFS-OPR-12. U.S. Dept. of Commerce, Washington, D.C.
93 pp.

Whitehead, H. and M.J. Moore. 1982. Distribution and movements of West Indian humpback whaesinwinter. Can. J. of Zool.
60: 2203-2211.

Wiley, D. N., R. A. Asmutis, T. D. Pitchford, and D. P. Gannon. 1995. Stranding and mortaity of humpback whaes, Megaptera
novaeangliae, in the mid-Atlantic and southeast United States, 1985-1992. Fish. Bull., U.S. 93: 196-205.

Winn, H.E,, Edd, RK. and Taruski, A.G. 1975. Population estimate of the humpback whae (Megaptera novaeangliae) inthe
West Indies by visua and acoudtic techniques. J. Fish. Res. Bd. Can. 32: 499-506.



October 1999
FIN WHALE (Balaenoptera physalus):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The Scientific Committee of the Internationa
Whding Commission (IWC) has proposed stock boundaries g P i
for North Atlanticfinwhales. Finwhalesoff theeastern USA, | oME e
north to Nova Scotia and on to the southeast coast of ; ; g T e
Newfoundiand are bdieved to conditute a single stock under : ; o j
the present IWC scheme (Donovan 1991). However, thestock ; W
identity of North Atlantic fin whales has received relatively '

little attention, and whether the current stock boundaries

define biologicaly isolated units haslong been uncertain. The Rl | ; s o
exigence of a subpopulation structure was suggested by local 15 - e *
depletions that resulted from commercid overharvesting s Beaee o,

(Mizroch et al. 1984). Fav
A genetic study conducted by Bérubé et al. (1998) B
using both mitochondrial and nuclear DNA provided strong _
support for an earlier population mode proposed by Kellogg ‘
(1929) and others. This postulates the exigence of severd | /-7 -
subpopulations of fin whales in the North Atlantic and | & -
Mediterranean, with limited geneflow amongthem. Bérubéet | @ =

al. (1998) aso proposed that the North Atlantic population
showed recent divergence due to dimatic changes (i.e
podtglacid 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).

1930 - ~594

1895
1936 Aefial Survevs

Figure 1. Distribution of fin whale sightings from
NEFSC shipboard and aerial surveys during the summer
in 1990-1995. |sobaths are at 100 mand 1,000 m.

Fin whaes are common in weters 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 dl cetaceans Sghted over the
continental shelf during aerid surveys (CETAP 1982) between Cape Hatteras and Nova Scotia during 1978-82. While agreat dedl
remains unknown, the magnitude of the ecologicd role of thefinwhdeisimpressive. Inthisregion finwhaesarethe dominant large
cetacean peciesin dl seasons, with the largest standingstock, thelargest food requirements, and thereforethelargest impact onthe
ecosystemn of any cetacean species (Hain et al . 1992).

Thereislittle doubt that New England watersrepresent amgjor feeding ground for thefinwhde. Thereisevidenceof ste
fiddlity by femades, 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 Massachusetts Bay area feeding grounds were resighted
within years, and 45% were resighted in multiple years. While recognizing locdized as well as more extensive movements, these
authors suggested that fin whaes on these grounds exhibited patterns of seasond occurrence and annud return that are in some
respects similar to those shown for humpback whales. Thiswas reinforced by Clapham and Seipt (1991), who showed maternaly
directed site fiddlity by fin whaesin the Gulf of Maine. Information on life history and vitd ratesisdso availablein datafromthe
Canadian fishery, 1965-1971 (Mitchell 1974). In seven years, 3,528 fin whaes were taken at three whding stations. The station
at Blandford, Nova Scotia, took 1,402.

Hainet al. (1992), based on an andysis of neonate stranding data, suggested thet calving takes place during approximately
four months from October-January in latitudes of the USA mid-Atlantic region; however, it is unknown where caving, mating, and
wintering for most of the population occurs. Preliminary resultsfrom the Navy's IUSS program (Clark 1995) indicate asubstantia
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deep-ocean component to fin whae digtribution. It islikely that fin whales occurring in the USA Atlantic EEZ undergo migrations
into Canadian waters, open-ocean aress, and perhaps even subtropica or tropica regions.

POPULATION SIZE

Five seasond abundance estimatesfor finwhaesare availablefor portions of 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
edimate 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 sze of 35 (CV=0.56) fin whales was estimated from a June and July 1991 shipboard line transect sighting
survey conducted primarily between the 200 and 2,000misobathsfrom CapeHatterasto GeorgesBank (Table 1; Waring et al . 1992).
Datawere collected by one team that searched by naked eye and anadyzed using DISTANCE (Buckland et al. 1993; Lagke et al.
1993). Edimatesinclude school size-hias, if gpplicable, but no corrections for g(0) or dive-time. Variability 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 aeria 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 weeather and logistica
congtraints, severa 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 populationsizeof 2,700 (CV=0.59) finwha eswas estimated 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 wasweighted by theinverse
of itsvariance. The data were collected during surveys designed to estimate abundance of harbor porpoises (Paka 1995). Two
independent teams of ohservers on the same ship surveyed using naked eye in non-closing mode.  Using the product integral
anaytica method (Palka 1995) and DISTANCE (Buckland et al. 1993; Lagke et al. 1993) the abundance includes an estimate of
school size-bias, if gpplicable, and an estimate of g(0)-the probability of detecting a group on the track line-but no correction for
dive-time. Variahility was estimated using bootstrap resampling techniques.

A populationsize of 2,200 (CV=0.24) fin whaeswas estimated from a July to September 1995 sighting survey conducted
by two shipsand an airplane that covered waters from Virginiato the mouth of the Gulf of &. Lawrence (Table 1; NMFSNEFSC
unpublished data). Tota track line length 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
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 integral method (Palka 1995) and DISTANCE (Buckland et al. 1993). Shipboard
edimates were corrected for g(0) and, if applicable, dso for school size-bias. Standard aerid sghting procedures with two bubble
windows and one belly window observer were used during the aerid survey. An estimate of g(0) wasnot madefor the aerid portion
of the survey. Estimates do not include corrections for 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 & Lawrencelinetransect surveysbecauseitisrelatively recent and coversthelargest portion of theknown habitat.
However, this edimate must be considered conservative in view of the known range of the fin whae in the entire western North
Atlantic, and uncertainties regarding population structure and exchange between surveyed and unsurveyed aress.

Tablel. Summary of abundanceestimatesfor thewestern North Atlanticfinwhae. Month, year, and areacovered during
each abundance survey, and resulting abundance estimate (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 interva of the log-normdly
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 subgtantialy 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 a 8%, with amean caving intervd 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 greeter than 4% given the constraints of their
reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential 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 populaion 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 relative to optimum sustainable popul ation (OSP) is assumed to be 0.10 because the
finwhdeislisted as endangered under the Endangered Species Act (ESA). PBR for the western North Atlantic finwhaeis 3.6.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

The number of fin whales taken at three whaling stationsin Canada from 1965-71 totaled 3,528 whaes (Mitchell 1974).
Reports of non-directed takes of fin whales are fewer over the last two decades than for other endangered largewhaessuch asright
and humpback whales. There was no reported fishery-related mortality 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 interactions/entanglements, and 0.4 due to vessd 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 anima 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 severa wraps of line through the mouth, and about 30 wraps around the tail sock. Thissingle
confirmed entanglement mortality suggests an annua mortdity of 0.2 fin whaesfromfishery interactions. Whiletheserecordsare
not satisticaly 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. Theanima’ sfull somach indicated it had been feeding not long beforethe callison. On 12/20/96, afin whaewasfound
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 vessels, but the available supporting documentation was not conclusive asto whether these congtituted serious
injury or werethe proximal cause of the mortdity.

STATUSOF STOCK

Thegatusof 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 mortaity and
seriousinjury rate. Any fishery-related mortaity would beillegal becausethereisno recovery plan currently inplace, athough adraft
planiscurrently inreview. Thisisadrategic stock becausethefinwhaeislisted as an endangered species under the ESA.
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October 1999
SEl WHALE (Balaenoptera borealis):

Nova Scotia Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Indications arethat, at least during the feeding season, amajor portion of the sei whale population is centered in northerly
waters, perhaps on the Scotian Shelf (Mitchell and Chapman 1977). The southern portion of the species range during spring and
summer includesthenorthern portionsof the USA Atlantic Exclusive Economic Zone (EEZ) — the Gulf of Maineand GeorgesBank.
The period of greatest abundance thereisin spring, with sightings concentrated dong the eastern margin of Georges Bank and into
the Northeast Channd area, and a ong the southwestern edge of Georges Bank in the area of Hydrographer Canyon (CETAP 1982).
The sai whadeis generdly found in the deeper waters characterigtic of the continental shelf edgeregion (Hainet al. 1985). Mitchell
(1975) smilarly reported that sei whales off Nova Scotia were often distributed closer to the 2,000 m depth contour than were fin
whales.

This generd offshore pattern of sai whal edistributionisdisrupted during episodicincursionsinto moreshalow andinshore
waters. Thesal whale, liketheright whale, islargely planktivorous— feeding primarily on euphausiids and copepods. In years of
reduced predation on copepods by other predators, and thus greater abundance of thisprey source, sei whaes are reported in more
inshore locations, such as the Great South Channd (in 1987 and 1989) and Stellwagen Bank (in 1986) areas (R.D. Kenney, pers.
comm.; Payne et al. 1990). Aninflux of sel whaesinto the southern Gulf of Maine occurred in the summer of 1986 (Schilling et
al. 1993). Such episodes, often punctuated by yearsor even decades of absencefrom an area, have been reported for sei whaesfrom
various places worldwide.

Based on analysis of records from the Blandford, Nova Scotia, whaing station, where 825 sei wha es were taken between
1965 and 1972, Mitchell (1975) described two "runs' of sal whaes, in June-July and in September-October. He speculated that the
sa whale population migrates from south of Cape Cod and dong the coast of eastern Canada in June and July, and returns on a
southward migration again in September and October; however, such amigration remains unverified.

Mitchell and Chapman (1977) reviewed the sparse evidence on stock identity of northwest Atlantic sei whales, and
suggested two stocks — aNova Scotiastock and alabrador Seastock. The NovaScotian stock includesthe continentd shelf waters
of the northeastern USA, and extends northeastward to south of Newfoundland. The Scientific Committee of the IWC, while
adopting these genera boundaries, noted that the stock identity of sai whales (and indeed al North Atlantic whales) was a mgjor
research problem (Donovan 1991). In the absence of evidence to the contrary, the proposed IWC stock definition is provisonally
adopted, and the “Nova Scotiastock” is used here asthe management unit for this Stock Assessment. The IWC boundariesfor this
stock are from the USA east coast to Cape Breton, Nova Scotia, thence east to longitude 42° W.

POPULATION SIZE

Thetota number of sei whalesin the USA Atlantic EEZ isunknown. However, two abundance estimatesare availablefor
portions of the sai whale habitat (Table 1): from Nova Scotia during the 1970's, and in the USA Atlantic EEZ during the spring of
1978-82.

Mitchell and Chapman (1977), based on tag-recapture data, estimated the Nova Scotia, Canada, stock to contain between
1,393 and 2,248 s2 whaes(Table 1). Based on censusdata, they estimated aminimum Nova Scotian population of 870 sa whales.

A population sizeof 253 sa whaes(CV=0.63) wasestimated from an agrid survey program conducted from 1978to 1982
on the continenta shelf and shelf edge watersbetween CapeHatteras, North Carolinaand NovaScatia(Table 1; CETAP1982). The
edimate is based on data collected during the spring when the greatest proportion of the population off the northeast USA coast
appeared in the study area. This estimate does not include a correction for dive-time or g(0), the probability of detecting an anima
group onthetrack line. The CETAPreport suggested, however, that correcting the estimated abundancefor divetimewould increase
the estimate to approximately the same as Mitchell and Chapman’s (1977) tag-recapture estimate. This estimate may not reflect
the current true population size because of its high degree of uncertainty (eg., large CV), itsold age, and it was estimated just after
cessation of extengive foreign fishing operationsin the region. There are no recent abundance estimates for the sai whale.

Tablel. Summary of abundance estimates for the Nova Scotia stock of the set whale. Month, year, and area covered during esch
abundance survey, and resulting abundance estimate (N,,.) and coefficient of variation (CV).
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Month/Y ear Area Npest cVv

1966 - 1972 Nova Scotia, Canada 1,39310 2,248 None reported

pring 1978-82 Cape Hatteras, NC to Nova Scotia 253 0.63

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normally
distributed best abundance estimate. Thisis equivaent to the 20th percentile of the log-normal distribution as specified by Wade
and Angliss(1997). A current minimum population Sze cannot beestimated becausethereare no current abundance estimates (within
the last 10 years).

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

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

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

POTENTIAL BIOLOGICAL REMOVAL

Potentia Biologicad 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 Angliss1997). Theminimum population sizeisunknown. The
maximum productivity rateis0.04, the default vauefor cetaceans. The*recovery” factor, which accountsfor endangered, depleted,
threatened stocks, or stocks of unknown statusrelativeto optimum sustainable popul ation (OSP) is assumed to be 0.10 because the
s whde s listed as endangered under the Endangered Species Act (ESA). PBR for the Nova Scotia stock of the set whale is
unknown because the minimum population Size is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

There arefew if any data on fishery interactions or human impacts. There was no reported fishery-related mortaity or
seriousinjury to sai whaesin fisheries observed by NMFS during 1993-1997. There are no reports of mortality, entanglement, or
injury inthe NEFSC or NE Regiona Office databases;, however, there is areport of a ship strike. The New England Aquarium
documented asa whale carcass hung on the bow of a container ship as it docked in Boston on November 17, 1994. The crew
estimated that the whale had been hung on the bow for approximately four days prior to the ship’sarriving in port.

Fishery Information
There have been no reported entanglements or other interactions between sai whales and commercid fishing activities,

therefore there are no descriptions of fisheries.

STATUSOF STOCK

Thegatusof thisstock rdativeto OSPinthe USA Atlantic EEZ isunknown, but the speciesislisted asendangered under
the ESA. There areinsufficient datato determine the population trends for sei whales. Thetota level of human-caused mortaity
and serious injury is unknown, but the rarity of mortdity reports for this species suggests that this leve is insggnificant and
gpproaching azero mortadity and seriousinjury rate. Any fishery-related mortality would be unlawful becausethereisno recovery
plan currently in place. Thisisastrategic stock because the s whaleis listed as an endangered species under the ESA.
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October 1999
BLUE WHALE (Balaenoptera musculus):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Thedistribution of the blue whale, Balaenoptera musculus, in the western North Atlantic generdly extends from the
Arctictoat leest mid-latitudes. Bluewhaesaremost frequently sighted inthewaters off eastern Canada, with the mgjority of recent
records from the Gulf of St. Lawrence (Searset al . 1987). The specieswas hunted around Newfoundland inthefirst half of the 20th
century (Sergeant 1966). The present Canadian digtribution, broadly described, is spring, summer, and fall in the Gulf of S.
Lawrence, especialy aong the north shorefromthe &. Lawrence River estuary to the Strait of Belleldeand off eastern Nova Scotia.
The species occurs in winter off southern Newfoundland and dso in summer in Davis Strait (Mansfidld 1985).  Individud
identification has confirmed the movement of a blue wha e between the Gulf of St Lawrence and western Greenland (R. Sears and
F. Larsen, unpublished data), dthough the extent of exchange between these two areas remains unknown.

The bluewhaeisbest considered asan occasiond visitor in USA Atlantic Exclusive Economic Zone (EEZ) waters, which
may represent the current southern limit of its feeding range (CETAP 1982; Wenzd et al . 1988). All of thefivesghtings described
in the foregoing two referenceswerein August. Y ochem and Leatherwood (1985) summarized recordsthat suggested an occurrence
of this species south to Horida and the Gulf of Mexico, athough the actual southern limit of the species’ rangeis unknown.

Usingthe U.S. Navy's SOSUS program, blue whaes have been detected and tracked acougticadly in much of the North
Atlantic, including in subtropica waters north of the West Indies and indeepwater east of the USA EEZ (Clark 1995). Mot of the
acousti c detectionswerearound the Grand Banksareaof Newfoundland andwest of theBritish Ides. Sigurjonssonand Gunnlaugsson
(1990) notethat North Atlantic bluewhales appear to have been depleted by commercid whaling to such an extent that they remain
rarein some formerly important habitats, notably in the northern and northeastern North Atlantic.

POPULATION SIZE

Littleisknown about the population size of bluewhaesexcept for inthe Gulf of S. Lawrencearea. Here, 308 individuals
have been catd ogued (Searset al . 1987), but the datawere deemed to be unusable for abundance estimation (Hammondet al . 1990).
Mitchell (1974) estimated that the blue whale population in the western North Atlantic may number only in thelow hundreds. R.
Sears (pers. comm.) suggeststhat no present evidence existsto refute this estimate.

Minimum Population Egtimate
The 308 recognizable individuds from the Gulf of . Lawrence area which were catadogued by Sears et al. (1987) is
considered to be aminimum popul ation estimate for the western North Atlantic stock.

Current Population Trend

There are insufficient data to determine population trends for this species. Off western and southwestern lceland, an
increasingtrend of 4.9% ayear wasreported for the period 1969-1988 (Sigurjonsson and Gunnlaugsson 1990), athough thisestimate
should be treated with caution given the effort biases underlying the sightings data.on which it was based.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

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

POTENTIAL BIOLOGICAL REMOVAL

Potertid Biological Remova (PBR) isthe product of minimum population size, one-half the maximum productivity rate,
and a “recovery” factor (MMPA Sec. 3. 16 U.S.C. 1362, Wade and Angliss 1997). The minimum populaion size is 308
(CV=unknown). Themaximum productivity rateis0.04, thedefault vauefor cetaceans. The*recovery” factor, which accountsfor
endangered, depleted, threetened stocks, or stocksof unknown status relaive to optimum sustainabl e popul ation (OSP) isassumed
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to be 0.10 because the blue whae is listed as endangered under the Endangered Species Act (ESA). PBR for the western North
Atlantic bluewhaeis 0.6.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Thereare no confirmed records of mortdity or seriousinjury to bluewhaesinthe USA Atlantic EEZ. However, in March
1998 adead 66-foot ma e bluewha e was brought into Rhode I and waters on the bow of tanker. The cause of death was determined
to be ship gtrike, dthough it was unclear whether the tanker concerned killed the whae or merdly picked up the carcass after death.
Thelocation of the strike was aso not determined. Given the known rarity of bluewhaesin USA Atlantic waters, and thevessd's
port of origin (Antwerp), it seems reasonable to suppose that the whale died somewhere to the north of the USA EEZ.

Fishery Information

No fishery information is presented because there are no observed fishery-related mortdities or seriousinjury.
STATUSOF STOCK

Thegatusof thisstock relativeto OSPinthe USA Atlantic EEZ isunknown, but the speciesislisted asendangered under
theESA. Thereareinsufficient datato determine population trendsfor bluewhdes. Thetotd leve of human-caused mortaity and
seriousinjury isunknown, but it isbelieved to beinsignificant and gpproaching azero mortdity and seriousinjury rate. Any fishery-
related mortaity would be unlawful becausethereisno recovery plan currently in place, dthough adraft planiscurrently inreview.
Thisisadrategic stock because the blue whaeis listed as an endangered species under the ESA.
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October 1999
MINKE WHALE (Balaenoptera acutorostrata):

Canadian East Coast Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Minke whales have a cosmopolitan distribution in

polar, temperate and tropical waters. In the North Atlantic 2 L ig
there are four recognized popul ations— Canadian east coadt, 2 . s WE -;i.-#ﬁ"'“fﬁl' 7 o
west Greenland, central North Atlantic, and northeastern 1 i T L ,rluu W
North Atlantic (Donovan 1991). These four populetion g LA ol T J;':':'J:
divisons were defined by examining segregation by sex and ' ; 4 ' ]
length, catch distributions, sightings, marking data and pre- 5 _*_._J*.-x'-: ¢
exiging ICES boundaries, however, there are very few data Lig o e b W .

from the Canadian east coast population. G b L oF e g .

Minke whales off the eastern coast of the United S g .4
States are considered to be part of the Canadian east coast i el
population, which inhabits the area from the eastern haf of
Davis Strait out to 45EW and south to the Gulf of Mexico. | & %
Therelationship between thisand the other three popul ations

is uncertain. It is dso uncertain if there are separate stocks - .
within the Canadian east coast population. ,;?,.—
Theminkewhaeiscommonandwidely distributed | # ¥
within the USA Atlantic Exdusive Economic Zone (EEZ) g —
(CETAP 1982). There appears to be a strong seasond .::'s;. 1955

component to minke whale distribution. Spring and summer
are times of relativey widespread and common occurrence,
and during thistime they are most abundant in New England
waters. During fdl, in New England waters, there are fewer
minke whaes, while during winter, the species appears to be
largely absent. Like most other baeen whaes, the minke

T & 1995 Aerial Surveys

Figure 1. Distribution of minke whale sightings from
NEFSC shipboard and aerial surveys during the summer
in 1990-1995. Isobathsare at 100 mand 1,000 m.

whale generaly occupies the continenta shelf proper, rather

than the continental shelf edge region. Records summarized by Mitchdll (1991) hint at a possible winter digtribution in the West
Indies and in mid-ocean south and east of Bermuda. As with severa other cetacean species, the possibility of a degp-ocean
component to distribution exists but remains unconfirmed.

POPULATION SIZE

The tota number of minke whales in the Canadian East Coast population is unknown. However, four esimates are
availablefor portions of the habitat — a1978-1982 estimate, a shipboard survey estimate from the summers of 1991 and 1992, a
shipboard estimatefrom June-July 1993, and an estimate made from acombination of ashipboard and aeria surveysconducted during
July to September 1995 (Table 1; Figure 1).

A population size of 320 minke whaes (CV=0.23) was estimated from an aerid survey program conducted from 1978 to
1982 on the continental shelf and shelf edgewatersbetween CapeHatteras, North Carolinaand NovaScotia(Table 1; CETAP 1982).
Theestimate is based on spring data because the greatest proportion of the population off the northeast USA coast appeared inthe
study areaduring this season. This estimate does not indlude acorrection for dive-time or g(0), the probakiility of detecting ananimal
group on thetrack line. This estimate may not reflect the current true population size because of its old age, and it was estimated
just after cessation of extensive foreign fishing operationsin the region.

A population size of 2,650 (CV=0.31) minke whaes was estimated from two shipboard line transect surveysconducted
during July to September 1991 and 1992 in the northern Gulf of Maine-lower Bay of Fundy region (Table1). Thispopulationsize
isaweighted-average of the 1991 and 1992 estimates, where each annual estimate was weighted by theinverse of itsvariance. The
datawere collected during surveys designed to estimate abundance of harbor porpoises (Paka 1995). Two independent teams of
observersonthesame ship surveyed using naked eyeinnon-closingmode. Using theproduct integral anaytical method (Palka1995)
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and DISTANCE (Buckland et al. 1993; Laskeet al . 1993) the abundanceincluded an estimate of school size-bias, if gpplicable, an
edimate of g(0), probability of detecting agroup on the track line, but no correctionfor dive-timeor ship avoidance. Variahility was
edtimated using bootstrap re-sampling techniques.

A populationsizeof 330 minkewhaes(CV=0.66) wasestimated from aJuneand July 1993 shipboardlinetransect Sghting
survey conducted principaly between the 200 and 2,000m isobaths from the southern edge of Georges Bank, across the Northeast
Channd to the southeastern edge of the Scotian Shelf (Table 1; Anon. 1993). Data were collected by two dternating teams that
searched with 25x150 binocularsand wereandyzed using DISTANCE (Buckland et al. 1993; Lagke et al. 1993). Edimatesinclude
school size-hias, if gpplicable, but do not include corrections for g(0) or dive-time. Variability was estimated using bootstrap re-
sampling techniques.

A population size of 2,790 (CV=0.32) minke whales was 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/NEFSC unpublished data). Totd track line length was 32,600 km (17,600 nmi). The ships covered waters between the 50
and 1000 fathom depth contour lines, the northern edge of the Gulf Stream, and the northern Gulf of Maine/Bay of Fundy region.
Theairplane covered watersin the Mid-Atlantic from the coastline to the 50 fathom depth contour line, the southern Gulf of Maine,
and shdlf waters off Nova Scotia from the coastline to the 1000 fathom depth contour line. Thissurvey includedthesameregionas
that covered during the above 1991 and 1992 sighting surveys. Shipboard datawere collected using atwo independent sighting team
procedure and were anadyzed using the product integral method (Palka 1995) and DISTANCE (Buckland et al. 1993). Shipboard
edtimates were corrected for g(0) and, if applicable, dso for school Sze-bias. Standard aerid sighting procedures with two bubble
windows and a belly window observer were used during the aerid survey (Palka 1996). An estimate of g(0) was not made for the
aerid portion of the survey. Estimates do not include corrections for dive-time or platform avoidance. Variability was estimated
using bootstrap re-sampling techniques. Minke whales were only detected in the Georges Bank - Gulf of Maine - Bay of Fundy
region by one of the ships and the plane.

Thereare no estimates of abundancefor this speciesin Canadian watersthat liefarther north or east of the above survey’s
study area.

Thebest available current dbundanceestimatefor minkewha esis2,790 (CV=0.32) asestimated fromthe July to September
1995 line transect surveys because this survey is recent and provided the most complete coverage of the known habitat.

Tablel. Summary of abundance estimatesfor Canadian East Coast minkewhales. Month, year, and area covered during
each abundance survey, and resulting abundance estimate (N,..;) and coefficient of variation (CV).

Month/Y ear Area Npest CcVv
. Cape Hatteras, NC to

spring 1978-82 Nova Scofia 320 023
N. Gulf of Maineand

Jul -Sep 1991-92 Bay of Fundy 2,650 0.31
Georges Bank to

Jun-Jul 1993 Scotian shdlf, shelf 330 0.66
edge only

1-Sep 1995 Virginiato Gulf of St. 279 03
Lawrence

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. This is equivaent to the 20th percentile of the log-normal distribution as specified by Wade
and Angliss (1997). The best estimate of abundance for minke whaesis 2,790 (CV=0.32). The minimum population estimate for
Canadian East Coast minkewhaeis 2,145 (CV=0.32).

Current Population Trend



There areinsufficient datato determine population trends for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Life history parameters that could be used to
egtimate net productivity include: females mature when 6-8 years old; pregnancy rates are gpproximately 0.86 to 0.93; thus, the
cavinginterva isbetween 1 and 2 years; calvesare probably born during October to March, after 10to 11 monthsgestation; nursing
lasts for less than 6 months, maximum ages are not known, but for Southern Hemisphere minke whaes the maximum age gppears
to be about 50 years (Katona et al . 1993; IWC 1991).

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

POTENTIAL BIOLOGICAL REMOVAL

Potential 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 size is 2,145
(CV=0.32). The maximum productivity rate is 0.04, the default value for cetaceans. The “recovery” factor, which accounts for
endangered, depleted, threatened, or stocks of unknown status relative to optimum sustainable population (OSP) is assumed to be
0.5 because this stock is of unknown status. PBR for the Canadian east coast minkewhaeis 21.

ANNUAL HUMAN-CAUSED MORTALITY AND INJURY

Datato estimate the mortality and serious injury of minke whaes come from the USA Sea Sampling Program and from
records of strandings and entanglementsin USA waters. Estimates using the Sea Sampling Program data are discussed by fishery
under theFishery Informati on section below (Table2). Strandingsand entanglement recordsaredi scussed under “ Unknown Fisheries”
and the lobster trap fishery within the Fishery Information section and under the Other Mortality section (Tables4 and 5).

After USA strandings and entanglement records are completely audited the mortality and seriousinjury estimatewill be
updated. Using the data presently available and audited, for 1993 to 1997, the USA totd annua estimated average human-caused
mortality is 5.8 minke whales per year. Thisis derived from three components: 1.1 minke whales per year (CV=0.0) from USA
observed fisheries, 3.7 minke whaes per year from USA fisheries not observed using strandings and entanglement data, and one ship
drikein 1996.

Fishery Information

Recent minke whale takes have been observed in USA watersin the Atlantic pelagic drift gillnet, bluefin tunapurse seine,
and Gulf of Maine and mid-Atlantic lobster trap/pot fisheries, and in fish weirs; though all takes have not resulted in a mortaity
(Tables2and 3).

USA

Data on current incidental takes in USA fisheries are available from severd sources. In 1986, NMFS established a
mandatory self-reported fishery information syssem for large peagic fisheries. Datafiles are maintained a the Southeast Fisheries
Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Program was initiated in 1989,
and dncethat year severd fisheries have been covered by the program. Inlate 1992, the SEFSC started observer coverage of pelagic
longline vessels fishing off the Grand Banks (Tail of the Banks) south of Cape Hetteras.

Earlier Interactions
Littleinformation is available about fishery interactions that took place before the 1990's. Read (1994) reported that a
minke whae was found dead in aRhode Idand fish trap in 1976.

Prior to 1977, there was no documentation of marine mammal by-catch in distant-water fleet (DWF) activities off the
northeast coast of the USA  With implementation of the Magnuson Fisheries Conservation and Management Act in that year, an
observer program was established which recorded fishery dataand information of incidenta by-catch of marinemammas. A minke
whae was caught and released dive in the Japanesetunalonglinefishery in 3,000 m of water, south of Lydonia Canyon on Georges
Bank, in September 1986 (Waring et al. 1990). In 1982, there were 112 different foreign vessds, 16%, or 18, were Japanese tuna
longline vessdls operating dong the USA esst coast. This wasthefirst year that the Northesst Regional Observer Program assumed
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responsibility for observer coverage of the longline vessals. Between 1983 and 1988, the number of Japanese longline vessels
operating within the EEZ each year were 3, 5, 7, 6, 8, and 8, respectively. Obsarver coverage was 100%.

Two minkewha eswere observed takeninthe New England multispeciessink gillnet fishery between 1989 and the present.
Thetakein July 1991, south of Penobscot Bay, Maine resulted in a mortality, and the take in October 1992, off the coast of New
Hampshire near Jeffreys Ledge was released dive. There were gpproximately 349 vessels (full and part time) in the New England
multispecies sink gillnet fishery in 1993 (Waden 1996). Observer coverage asapercentage of trips has been 1%, 6%, 7%, 5%, 7%,
5%, and 4%, and 6% for years 1990 to 1997. Because no mortalities have been observed within the most recent five years (1993 to
1997), the annud estimated average New England multispecies sink gillnet fishery-related mortality for minke whaesis zero.

A minke whde was trapped and released divein aherring weir off northern Mainein 1990. In USA and Canadian waters
the herring weir fishery occurred from May to September each year dong the southwestern shore of the Bay of Fundy, and scattered
aongthe western Nova Scotiaand northern Maine coadts. In 1990 there were 56 active weirsin Maine (Read 1994). According to
gate of Maine officids, in 1998, the number of weirsin Maine waters dropped to nearly nothing due to the limited herring market
(Jean Chenoweth pers. comm.). The actud number of active weirsin the USA is unknown.

New England Multispecies Sink Gillnet

Becauseno interactions between minke whales and this fishery were observed within the most recent five years (1993 to
1997) this section was moved to the Earlier Interactions section above.

Pelagic Drift Gillnet

In 1996 and 1997, the NMFS issued management regulations which prohibited the operation of this fishery in 1997.
Further, in January 1999 the NMFSissued aFind Rule toprohibit the use of driftnet gear in the North Atlantic swordfish fishery
(50 CFR Part 630). Four minke whae mortdities were observed in the Atlantic pelagic drift gillnet fishery during 1995 (Table 2).
Theestimated total number of haulsinthe Atlantic pelagic drift gillnet fishery increased from 714in 1989t0 1,144 in 1990; theresfter,
with the introduction of quotas, effort was severely reduced. The estimated number of haulsin 1991, 1992, 1993, 1994, 1995 and
1996 were 233, 243, 232, 197, 164, and 149 respectively. Fifty-nine different vessdls participated in this fishery a onetime or
another between 1989 and 1993. In 1994, 1995, and 1996 there were 12, 11 and 10 vessdls, respectively, in the fishery (Table 2).
Observer coverage, expressed aspercent of sets, 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 (Table 2). Obsarver coverage dropped during 1996 because some vessalswere deemed too smdl or
unsafe by the contractor that provided observer coverage to NMFS. Fishing effort was concentrated dong 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 drift gillnet fishery be stretified into two strata, a southern or winter stratum, and anorthern or summer
stratum. Estimates of the total by-catch, for each year from 1989 to 1993, were obtained using the aggregated (pooled 1989-1993)
catch rates, by strata(Northridge 1996). Estimates of total annua by-catch for 1994 through 1996 were estimated separately for
each year by summing the observed caught with the product of the average by-catch per haul and number of unobserved hauls as
recorded in SEFSC logbooks. Variances were estimated using bootstrap re-sampling techniques. Estimated annud fishery-rdated
mortaity and seriousinjury (CV in parentheses) was 0 for 1989 to 1994, 4.5 (0) for 1995, and O for 1996. Thefishery was closed
during 1997. Edimated averageannua mortality and seriousinjury related tothisfishery during 1993t0 1996 was 1.1 minkewhaes
(CV=0.00) (Table 2).

Bluefin Tuna Purse Seine

In abluefin tuna purse seine of f Stellwagen Bank one minke whae was reported caught and released uninjured in 1991(D.
Beach, NMFS NE Regiond Office, pers. comm.) and in 1996. The minke caught during 1991 escaped after acrew member cut the
ropethat waswrapped around thetail. The minkewha e caught during 1996 escaped by diving beneeth thenet. Thetunapurseseine
fishery occurring between CapeHatterasand Cape Codisdirected at smal and medium bluefin and skip jack for the canningindustry,
while the fishery north of Cape Codisdirected at largemedium and giant bluefintuna(NMFS1995). Thelater fisheriesareentirey
separatefrom any other Atlantic tuna purse seine fishery.  Spotter aircraft are used to locate fish schools. The officia Sart date,
<t by regulation, isAugust 15. Individual vessd quotas(1'VQs) and alimited access system prevent aderby fishery Stuation. Catch
rates for large mediums and giant tunaare high and consequently, the season usudly only lastsafew weeks. The 1996 regulations
dlocated 250 MT (5 1VQs) with aminimum of 90% giants and 10% large mediums.

Limited observer data are available for the bluefin tuna purse seinefishery. Out of 45 total trips made in 1996, 43 trips
(95.6%) were observed. Forty-four sets were made on the 43 observed trips and al setswere observed. A totd of 136 dayswere
covered. No trips were observed during 1997.
Gulf of Maineand Mid-Atlantic Lobster Trap/Pot Fishery
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The grandings and entanglement database, maintained by the New England Aquarium and the Northeest Regiond
Office/NMFS, reported seven minke whae mortdities and seriousinjuriesthat were attributed to the lobster fishery during 1990 to
1994, 1in 1990 (may be seriousinjury), 2in 1991 (one mortdity and one aseriousinjury), 2 in 1992 (both mortdities), 1 in 1993
(seriousinjury) and 1in 1994 (mortdity) (1997 List of Fisheries62FR33, January 2, 1997). Other thantheserecords, only the 1997
entanglements have been completely audited. From the four 1997 records one minke whae mortdity was attributed to the lobster
trap fishery (Tables4 and5). Thefishery attributing to the other three 1997 minke mortaities could not be determined (see unknown
fisheries).

There arethree digtinctly identified stock areasfor the American lobster: 1) Gulf of Maine, 2) South of Cape Cod to Long
Idand Sound, and 3) GeorgesBank and Southto CapeHatteras. In1997, therewere 3,431 vessal sholding licensesto harvest lobsters
in federa waters, 2,674 vessdls licensed to use |lobster pot gear in state waters, 675 vessels licensed to use bottom trawls and
gpproximately 100 licenses to use dredge gear to harvest lobsters. Lobsters are taken primarily by traps, with about 2-3% of the
harvest being taken by mohile gear (trawlers and dredges). About 80% of |obsters are harvested from state waters. The offshore
fishery infederd watershas developed inthe past 10to 15 years, largely dueto technologica improvementsin equipment and lower
competition in the offshore areas. In January 1997, NMFS changed the classification of the Gulf of Maineand USA Mid-Atlantic
lobster pot fisheriesfrom Category 111 to Category | (1997 List of Fisheries 62FR33, January 2, 1997) based on examination of 1990
101994 sranding and entanglement records of large whaes (induding right whaes, humpback and minke whaes).

Annua mortditiesduetothisfishery, asdetermined from strandings and entanglement recordsthat have been audited, were
1in 1991, 2in 1992, 1in 1994, and 1 in 1997. Estimated average annua mortdity related to this fishery during 1993 to 1997
(exduding1995 and 1996 because datanot audited) was 0.7 minkewha esper year (Table4). Themortdity estimatewill be updated
when dl strandings and entanglement records have been audited.

Unknown Fisheries

The strandings and entanglement database, maintained by the New England Aquarium and the Northeast Regiond
OfficelNMFS, included 36 records of minke whaeswithin USA watersfor 1975-1992. The gear included unspecified fishing net,
unspecified cableor line, fishtrap, weirs, seines, gillnets, and lobster gear. A review of theserecordsisnot complete. One confirmed
entanglement was an immeature femae minke whae, entangled with line around the tail stock that came ashore on the Jacksonville,
Horida, jetty on 31 January 1990 (R. Bonde, USFWS, Ganesville FL, pers. comm.). The NE Regiond Office
entanglement/strandingdatabasefor 1993t0 1997 aso containsrecordsof minkewhaes. However, at thistimeonly the 1997 records
havebeen audited (Tables4 and 5). Other yearswill beavailablelater. Theexamination of theminkeentanglement recordsfrom 1997
indicate that 4 out of 4 records of mortality are likely aresult of fishery interactions, one attributed to the lobster pot fishery (see
above), and three could not be attributed to a particular fishery because the reports do not contain the necessary details.

In generd, an entangled or stranded cetacean could be an animal that is part of a expanded by-catch estimate from an
observed fishery and thusit isnot possible to know if an entangled or stranded animal isan additiona mortdity. During 1997, there
were no minke whales observed taken in any fishery that participated in the Sea Sampling Program, however, there were three
confirmed minke whale mortdities due to some unknown fishery. Thus, for 1997, three is the best minimum estimate of mortality
due to one or more fisheries.

CANADA

In Canadian waters, information about minkewhaeinteractionswith fishing gear isnot wel | quantified or recorded, though
somerecordsareavailable. Read (1994) reported i nteracti ons between minkewhaesand gillnetsin Newfoundland and Labrador, cod
traps in Newfoundland, and herring weirsin the Bay of Fundy.

Herring Weirs

During 1980 and 1990, 15 of 17 minke whaeswere rdeased dive from herringweirs in the Bay of Fundy. In 1990, ten
minke whales were trapped in the Bay of Fundy weirs, but al were released dive. Due to the formation of a cooperative program
between Canadian fishermen and biologids it isexpected that now most minkewhdeswill beableto berdeased dive (A. Wedtgate,
pers. comm.).

In USA and Canadian waters the herring weir fishery occurred fromMay to September each year dong the southwestern
shore of the Bay of Fundy, and scattered d ong the western Nova Scotia and northern Maine coasts. 1n 1990 there were 180 active
weirsinwestern Bay of Fundy (Read 1994). According to Canadian DFO officids, for 1998, therewere 225 weir licensesfor herring
weirs on the New Brunswick and Nova Scotia sides of the Bay of Fundy (60 from Grand Manan Idand, 95 from Deer and
Campobello Idands, 30 from Passamaquoddy Bay, 35 from East Charlotte areg, and 5 from the Saint John area). This number has
been fairly consistent since 1985 (Ed Trippd, pers. comm.).
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Other Fisheries
Six minke whaes were reported entangled during 1989 in the now non-operationa groundfish gillnet fishery in the

Newfoundland and Labrador (Read 1994). One of these animals escaped towing gear, the rest died.

Sdmon gillnetsin Canada, now no longer being used, hed taken afew minkewhaes. In Newfoundland in 1979, oneminke
whaediedinasamon net. In Newfoundland and Labrador, between 1979 and 1990, it was estimated that 15% of the Canadian
minke whale takes were in sdmon gillnets, where atotd of 124 minke whaeinteractionswere documented in cod traps, groundfish
gillnets, sdlmon gillnets, other gillnetsand other traps. Thisfishery ended in 1993 asaresult of an agreement between thefishermen

and North Atlantic Sdmon Fund (Read 1994).
Five minke whales were entrgpped and died in Newfoundland cod traps during 1989. The cod trep fishery in

Newfoundland closed in 1993 due to the depleted groundfish resources (Read 1994).



Table?2.

Summary of the incidenta mortality of minke whales (Bal aenoptera acutor ostrata) by commercia fishery including
the years sampled (Y ears), the number of vessals active within the fishery (Vessels), the type of dataused (Data Type),
the annua observer coverage (Observer Coverage), the mortalities recorded by on-board observers (Observed Mortdity),
the estimated annua mortdity (Estimated Mortdlity), the estimated CV of the annua mortality (Estimated CV) and the
mean annua mortdity (CV in parentheses).

Fishery Yeas | Vesds | DataType! | Obsaver | Obsaved | Edimated | Estimated Mean
Coverage? | Mortdity | Mortality CVs Annud
Mortality
Pdagic Drift 9397 | 1994=12° | Obs Data |.42,.87,.99, 004 04, 04, 0 11°
Gillnet 1995=11 | Logbook 64,NA® | 440" NA®| 45 )
1996=10 NA®
1997=NAS
TOTAL 118
©)

Table3.

Obsarver data (Obs. Data) are used to measure by-catch rates, and the data are collected within the Northeast Fisheries
Science Center (NEFSC) Sea Sampling Program. Mandatory logbook (Logbook) data are used to measure totd effort for
the pelagic drift gillnet fishery, and these data are collected &t the Southeast Fisheries Science Center (SEFSC).

The unit of effort for the observer coverage of the pelagic drift gillnet fishery is percent of sets.

1994-1997 shown, other years not available on an annud basis.

For 1991-1993, pooled by-catch rates were used to estimate by-catch in months that had fishing effort but did not have
observer coverage (Northridge1996). After 1993, observer coverageincreased substantialy, and bycatch rateswereannua
rates (Bisack 1997). Therewas no fishery in 1997.

Oneves, not observed during 1995, recorded in the SEFSC mandatory logbook 1 setinal0day trip. If it is assumed
that the vessdl fished 1.4 sets per day, asestimated from the 1995 Sea Sampling data, the point estimateincreases by 0.42
animals. However, the SEFSC mandatory logbook data were taken a face value, and therefore it was assumed 1 set was
fished within thistrip; thus the point estimate increases by 0.03 animals.

Fishery closed during 1997. So average by-catch isfor 1993 to 1996.

Summary of minkewhdes (Balaenoptera acutor ostrata) rdeesed dive, by commercid fishery, yearssampled (Y ears),
ratio of observed mortalities recorded by on-board observers to the estimated mortdity (Ratio), the number of observed
animas rdeasad dive and injured (Injured), and the number of observed animals releasad dive and uninjured (Uninjured).

Fishery Years Ratio Injured Uninjured

Tunapurseseine | 96-97 0/0, NA?2 O,NA? 1, NA?

NA=Not Avalable.
! The minke whale escaped by diving benegth the net.
2 No observer coverage during 1997.
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Table4. From grandings and entanglement deta, summary of the incidental mortdity of minke whales (Balaenoptera
acutorostrata) by commercid fishery: includes years sampled (Y ears), number of vessds active within the fishery
(Vessels), type of data used (Data Type), mortalities assigned to thisfishery (Mortality), and mean annua mortdity.

Fishery Years VesHds DataType? Observed Mortality Mean Annua
Mortality
GOM and mid- 93-97 1997=6880 Entanglement 0,1L,NA3, 0.7
Atlantic Lobster licenses? & Srrandings NA31 0)
Trap/Pot
Unknown Fisheries 97 NA Entanglement 3 3
& Srandings )
TOTAL 37
©)

NA=Not Available.

! Datafrom recordsin the entanglement and strandings data base maintained by the New England Aquarium and the Northeast

Regiond OfficelNMFS (Entanglement and Strandings).
2 Number of vessdslicensed to harvest |obgtersin federal and statewaters, with lobster traps/pots, bottom trawls, and dredgegesar.
3 1995 and 1996 stranding and entanglement records have not been audited, so average by-catch is an average of 1993, 1994 and

1997.

Table5. Summary of audited records of mortality and serious injury likely to result in mortdity for minke whales. Thislisting
indudes only recordsrdated to USA commercid fisheries and/or USA waters. Cause of mortality or injury, assgned as
primary or secondary, based on records maintained by NMFSNER and NMFS'SER.

Date Report S, age ID Location Assgned Cause: P=primary, Notes
Type S=secondary
Ship Entang/ | Unknown
strike Fsh.inter uncertain
712/94 mortality NA off NH P Lobster lines (3 pair traps
involved; line through
mouth; one line around
lower jaw; chafing on tail;
whale brought up dead
with traps.
5/15/97 mortality femde Gloucester, P Deep lacerations around
55m(est) | MA (42E36 tail stock, abrasions
70E38) around flukes and mouth
5/16/97 mortality femde Rockport, MA P Abrasions around flukes;
55m(est) | (42E40 feeding prior to
70E35) entanglement
8/14/97 mortality femde Jewdl| 1dand, P Fresh lacerations on
2.8m ME (43E39 flukes and pectord fins
70E02)
8/30/97 mortality femde Cape Smdl, P Observed entangled in
8m (ext) ME (43E40 lobster gear by ME
69E57) Marine Patrol

Other Mortality




Minke whaes have been and aretill being hunted inthe North Atlantic. From the Canadian East Coast population, documented
whaling occurred from 1948 to 1972 with atota kill of 1,103 animas(IWC 1992). Animasfrom other North Atlantic populations
are presently gtill being harvested a low levels.

Minke whaes inhabit coasta waters during much of the year and are subject to collison with vessds. According to the NE
marine mammal entanglement and stranding database, on 7 July 1974, a necropsy on a minke whae suggested a vessel collison
occurred; on 15 March 1992, ajuvenile femae minke whale with propeller scars was found floating eat of the S. Johns channel
entrance (R. Bonde, USFWS, Gainesville, FL, pers. comm.); and on 15 July 1996 the captain of avesse reported they hit aminke
whde offshore MA .

All entangled and stranded minkewha esfrom 1993 to 1998 that had injuries suggestive of avessd collison or fishery interactions
will be audited and summarized in the next stock assessment report.

STATUSOF STOCK

The status of minke whales, relative to OSP, inthe USA Atlantic EEZ isunknown. The minkewhaeisnot listed asendangered
under the Endangered Species Act (ESA). Thetota fishery-related mortality and seriousinjury for this stock is not lessthan 10%
of the caculated PBR and, therefore, cannot be considered to beinsignificant and gpproaching zero mortaity and seriousinjury rate.
Thisisnot astrategic stock becauseestimated fishery-related mortaity and seriousinjury doesnot exceed PBR and theminkewhale
isnot listed as athreatened or endangered pecies under the ESA.
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October 1999
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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October 1999
DWARF SPERM WHALE (Kogia simus):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The dwarf sperm whale (Kogia simus) appears to be digtributed worldwide in temperate to tropicad waters (Cadwell and
Cddwell 1989). There are no stranding records for the east Canadian coast (Willisand Baird 1998). Sightings of theseanimasinthe
Western North Atlantic occur primarily aong the continental shelf edge and over the deeper waters off the continental shelf (Hansen
et d 1994 NMFSunpublished data). Dwarf spermwhaesand pygmy spermwha esaredifficult to distinguish and sightingsof either
species are often categorized as Kogia sp. Thereis no information on stock differentiation for the Atlantic population. In arecent
study using hematologica and stable-isotope data, Barroset al . (1998) specul ated thet dwarf spermwhaesmay haveamorepelagic
digribution than pygmy sperm whales, and/or dive deeper during feeding bouts.

POPULATION SIZE

Edimates of abundance were derived through the gpplication of distance sampling analysis (Buckland et al. 1993) and the
computer program DISTANCE (Laeke et al. 1993) to sighting data collected during a 1992 winter, visuad sampling, line-transect
vessd survey of the U.S. Atlantic Exclusive Economic Zone (EEZ) waters between Miami, Florida, and Cape Hatteras, North
Cardlina. Abundance was estimated for both species combined because the mgjority of sightingswere not identified to species, and
both species are known to occur in the area. The estimated abundance of dwarf sperm whaes and pygmy sperm whales combined
for the 1992 surveys was 420 animas (coefficient of variation, CV = 0.60) (Hansen et al. 1994). Dwarf sperm whae abundance
alone cannot be estimated due to uncertainty of speciesidentification of sghtings.

Minimum Population Estimate
A best and minimum population size could not be estimated because of the uncertainty in speciesidentification.

Current Population Trend
No information was available eval uate trends in population size for this speciesin the Western North Atlantic.

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. This vaueis based on theoretica modeling showing that cetacean populaions 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 Biologica Removd (PBR) is the product of minimum population size, one-hdf the maximum productivity rate, and
a“recovery” factor (Wade and Angliss 1997). The minimum population sizeisunknown. The maximum productivity rateis0.04,
the default vaue for cetaceans. The “recovery” factor, which accounts for endangered, depleted, threstened stocks, or stocks of
unknown status relative to optimum sustainable population (OSP) is assumed to be 0.5 because this stock is of unknown status.
PBR for the western North Atlantic dwarf sperm whaeis unknown because the minimum population size cannot be estimated.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
The leve of past or current, direct, human-caused mortdity of dwarf sperm whaes in the U.S. Atlantic EEZ is unknown.
Auvailableinformation indicates there islikely little fisheriesinteraction with dwarf sperm whalesin the U.S. Atlantic EEZ.

Fishery Information

Dataon current incidentd takesin USA fisheries are available from severd sources. 1n 1986, NMFS established a mandatory
loghook systemfor large pelagic fisheries. The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Programinitiated
in 1989, and since that year severd fisheries have been covered by the program. In late 1992 and in 1993 the SEFSC provided
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observer coverageof pelagiclonglinevessda sfishing off the Grand Banks(Tail of the Banks) and providesobserver coverageof vessdls
fishing south of Cape Hatteras.

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

Pelagic Drift Gillnet

In 1996 and 1997, the NMFS issued management regulations 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) in the North Atlantic
swordfish fishery (50 CFR Part 630). Fifty-nine different vessels participated in the pelagic drift gillnet fishery at one time or
another between 1989 and 1993. In 1994 and 1995, respectively, therewere 12 and 11 vessdsin the fishery (Table 1). Observer
coverage, expressed aspercent of setsobserved, was8%in 1989, 6%in 1990, 20%in 1991, 40%in 1992, 42%in 1993, 87%in 1994
and 99%in 1995. 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
dratified into two strata, a southern or winter stratum, and anorthern or summer stratum.  There was one report of mortality or
seriousinjury to dwarf sperm whaes attributableto thisfishery. Estimated annual fishery-related mortality and seriousinjury (CV
in parentheses) was 0 dwarf spermwha esfrom 1991-1994, and 1.0in 1995 (CV =0); estimated average annud mortdity and serious
injury related to this fishery during 1993-1997 was 0.2 dwarf sperm whales (CV = 0) (Table 1).

Tablel. Summary of theincidenta mortdity of thedwarf spermwhae(Kogia simus), by commercid fishery includingtheyears
sampled (Y ears), the number of vessalsactive withinthefishery (Vessdls), thetype of dataused (Data Type), the annual
observer coverage(Observer Coverage), themortaliti esrecorded by on-board observers(Observed Mortdity), theestimated
annud mortdity (Estimated Mortality), the estimated CV of the annud mortdity (Estimated CV's) and the mean annud
mortaity (CV in parentheses).

Fishey | Yeas Vesdls!? DataType? Obsarver | Observed Estimated Edtimated | Mean

Covaage® | Mortality Mortality * Cvs? Annual
Mortality
Pdagic | 9397 1994=12 Obs. Data 42, .87, .99, 0,010, 0,0,1.0%0, 0 0.2
Drift 1995=11 Logbook .64, NA NA NA 0)
Gillnet

TOTAL 0.2
©

1 1994 and 1995 shown, other years not available on an annud basis.

2 Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeest Fisheries Science
Center (NEFSC) Sea Sampling Program. Logbook (Logbook) data are used to measure totd effort, and the data are collected a
the Southeast Fisheries Science Center (SEFSC).

3 Theobserver coverage and unit of effort for the Pelagic Drift Gillnet isast.

4 Onevess wasnot observed and recorded 1 setina 10 day tripinthe SEFSC mandatory logbook. If you assumethe vessd fished
1.4 setsper day as estimated from the 1995 SS data, the point estimate may increese by 0.08 animas. However, the SEFSC
mandatory loghbook datawas teken a facevaue, and thereforeit wasassumed that 1 set wasfished withinthistrip, and the point
edimate would then increase by 0.01 animds.

Other Mortality
Historica stranding records (1883-1988) of dwarf spermwha esinthesoutheastern USA (Credle 1988), and strandingsrecorded

during1988-1997 (Barroset al . 1998) indicate that this species accounts for about 17% of al Kogia srandingsinthisarea. During
the period 1990-October 1998, three dwarf sperm whae strandings occurred in the northeastern USA (Maryland, Massachusetts,
and Rhode Idand), whereas 43 strandings were documented aong the USA Atlantic coast between North Carolinaand the Florida
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Keysinthe same period. A pair of latex examingtion gloves was retrieved from the stcomach of a dwarf sperm whae sranded in
Miami in 1987 (Barroset al. 1990). In the period 1987-1994, one anima had possible propeller cuts on or near the flukes.

STATUSOF STOCK

The status of this stock relaive to OSP in the USA Atlantic EEZ is unknown. This species is not listed as endangered or
threatened under the Endangered Species Act. There isinsufficient information with which to assess population trends. It isnot
known whether total fishery-related mortality and serious injury for this stock is less than 10% of PBR and therefore cannot be
considered ingignificant and gpproaching zero mortaity and seriousinjury rate, because PBR cannot be calculated.
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October 1999
PYGMY SPERM WHALE (Kogia breviceps):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The pygmy sperm whae (Kogia breviceps) appearsto be distributed worldwide in temperate to tropica waters (Caldwell
and Cddwell 1989). Sightings of these animasin the Western North Atlantic occur primarily along the continental shelf edge and
over the deeper waters off the continenta shelf (Hansen et d 1994; Southeest Fisheries Science Center unpublished data). Pygmy
sperm whales and dwarf sperm whales are difficult todistinguish and Sightings of either species are often categorized asKogia sp.
Thereis no information on stock differentiation for the Atlantic popul ation. In arecent study using hematol ogica and stable-isotope
data, Barroset al . (1998) speculated that dwarf spermwha esmay haveamore pe agic distribution than pygmy spermwhales, and/or
dive deeper during feeding bouts.

POPULATION SIZE

Edimates of abundance were derived through the application of distance sampling analysis (Buckland et al. 1993) and the
computer program DISTANCE (Laeke et al. 1993) to sighting data collected during a 1992 winter, visud sampling, line-transect
vesd survey of the USA Atlantic Exclusive Economic Zone (EEZ) waters between Miami, Florida, and Cape Hatteras, North
Carolina. Abundance was estimated for both species combined because the mgjority of sightingswere not identified to species, and
both species are known to occur inthe area. The estimated abundance of dwarf sperm whaes and pygmy sperm whaes combined
for the 1992 surveys was 420 animals (coefficient of variation, CV = 0.60) (Hansen et al. 1994). Pygmy sperm whale abundance
aone cannot be estimated due to uncertainty of species identification of sightings.

Minimum Population Egtimate
A best and minimum population size could not be estimated because of the uncertainty in speciesidentification.

Current Population Trend
No information was available to evauate trends in population size for this speciesin the Western North Atlantic.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this stock. For purposes of this assessment, the maximum net
productivity rate was assumed to be 0.04. Thisvaueisbased on theoretical modeing 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 Remova (PBR) is the product of minimum population size, one-haf the maximum productivity rate, and
a“recovery” factor (Wadeand Angliss1997). The minimum population sizeisunknown. The maximum productivity rateis0.04,
the default vaue for cetaceans. The “recovery” factor, which accounts for endangered, depleted, threatened stocks, or stocks of
unknown status relative to optimum sustainable population (OSP) is assumed to be 0.5 because this stock is of unknown status.
PBR for the western North Atlantic pygmy sperm whale was unknown because the minimum population estimate cannot be
estimated.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Theleve of past or current, direct, human-caused mortaity of pygmy sperm whales in the USA Atlantic EEZ is unknown.
Availableinformationindicatesthereislikely little, if any, fisheriesinteraction with pygmy spermwhaesinthe USA Atlantic EEZ.

There were no documented strandings of pygmy sperm whales aong the USA Atlantic coast during 1987-present which were
classified aslikely caused by fishery interactions. Stranding dataprobably underestimate the extent of fishery-related mortaity and
serious injury because not dl of the marine mammals which die or are serioudy injured may wash ashore, nor will al of those that
do wash ashore necessarily show signs of entanglement or other fishery-interaction. Finaly, thelevel of technical expertise among
stranding network personne varies widely as does the ability to recognize signs of fishery interaction.
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Fishery Information

Dataon current incidental takesin USA fisheries are available from severd sources. In 1986, NMFS established a mandatory
sdf-reportingfisheriesinformation syssem for large pel agic fisheries. The Northeest Fisheries Science Center (NEFSC) SeaSampling
Observer Programinitiated in 1989, and sincethat year severd fisherieshave been covered by the program. Inlate 1992 andin 1993,
the SEFSC provided observer coverage of pdagic longline vessds fishing off the Grand Banks (Tal of the Banks) and provides
observer coverage of vessd s fishing south of Cape Hatteras. There have been no observed mortdities or seriousinjuriesby NMFS
SeaSamplersinthepdagic drift gillnet, pelagiclongline, pelagic pair trawl, New England multispeciessink gillnet, mid-Atlantic coastal
sink gillnet, and North Atlantic bottom trawl fisheries.

Other Mortality

Historical stranding records(1883-1988) of pygmy spermwhaesinthesoutheastern USA (Credle 1988), and strandingsrecorded
during 1988-1997 (Barros et al. 1998) indicate that this speciesaccountsfor about 83% of dl Kogia strandings in thisarea. During
the period 1990-October 1998, 21 pygmy sperm whale strandings occurred in the northeastern USA (Delaware, New Jersey, New
Y ork and Virginia), whereas 194 strandings were documented aong the USA Atlantic coast between North Carolinaand the Horida
Keysin the same period. Remains of plastic bags and other marine debris have been retrieved from the somachs of 13 stranded
pygmy sperm whalesin the southeastern USA (Barroset al . 1990, 1998), and &t | east on one occasion theingestion of plastic debris
is believed to have been the cause of death. During the period 1987-1994 one animal had possible propeller cuts on its flukes.

STATUSOF STOCK

The status of this stock relative to OSP in the USA Atlantic EEZ is unknown. This species is not listed as endangered or
threatened under the Endangered Species Act. There is insufficient information with which to assess population trends. It isnot
known whether totd fishery-related mortality and serious injury for this stock is less than 10% of PBR and therefore, cannot be
considered ingignificant and gpproaching zero mortaity and seriousinjury rate, because PBR cannot be calculated.
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October 1999
CUVIER'SBEAKED WHALE (Ziphius cavirostris):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The digtribution of Cuvier's besked whales is poorly
known, andisbased mainly on stranding records (L estherwood e o ; T 5
etal. 1976). Strandings have been reported from Nova Scotia ; b - o
aong the eastern USA coadt south to Florida, around the Gulf ; £
of Mexico, and within the Caribbean (Leatherwood et al. B g ] C My
1976; CETAP 1982; Heyning 1989; Houston 1990). Stock ; £ Tt
dructure in the western North Atlantic is unknown. R LA : e o, T
Cuvier's besked whale sightings have occurred principally MA e,
aong the continental shelf edge in the mid-Atlantic region off T _ b
the northeast USA coast (CETAP 1982; Waring et al. 1992; R O g it ol v K .
NMFS unpubl. data). Most sightings were in late spring or M e T
summer.  Based on sighting data, this species is a rare T T 2
inhabitant of waters off the northeast USA coast (CETAP | & & & £
1982). P e :

POPULATION SIZE ed
Thetotal number of Cuviersbeskedwhalesoff theesstern | & ' *, .
USA coast is unknown. However, seven estimates of the 4 o0 -
undifferentiated complex of besked whaes Eiphius and | #, ;“., " 1890-1994
Mesoplodon spp.) is available from sdlect regions of the | =% l_ . Ein s
hebitat during summer 1978-82, August 1990, June-duly 1991, | -+ e S
August-September 1991, June-July 1993, August 1994, and
July to September 1995 (Teble 1; Figure 1). Figure 1. Distribution of beaked whale sightings from
A population size of 120 undifferentiated besked whales  NEFSC shipboard and aerial surveys during the summer

(CV=0.71) was edtimated from an aeria survey program i 1990-1995. Isobaths are at 100 mand 1,000 m.
conducted from 1978 to 1982 on the continenta shelf and shelf

edge waters between Cape Hatteras, North Carolinaand Nova

Scotia(Table 1; CETAP 1982). The estimate is based on summer data because the grestest proportion of the population off the
northeast USA coast gppeared in the sudy area during this season. This estimate does not include correctionsfor dive-time or g(0),
the probability of detecting an anima group onthetrack line. Thisestimate may not reflect the current true population Size because
of its high degree of uncertainty (eg., large CV), its old age, and it was estimated just after cessation of extensive foreign fishing
operaionsin the region.

A population size of 442 (CV=0.51) undifferentiated besked wha eswas estimated from an August 1990 shipboard linetransect
sighting survey, conducted principally aong the Gulf Stream northwall between Cape 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). Egimatesinclude school size-hias, if goplicable, but do not include correctionsfor g(0) or dive-time. Variahility
was estimated using bootstrap resampling techniques.

A population size of 262 (CV=0.99) undifferentiated begked whales 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). Datawere collected by one team that searched by naked eye and andyzed using DISTANCE
(Buckland et al. 1993; Laskeet al . 1993). Estimatesinclude school size-bias, if applicable, but no correctionsfor g(0) or dive-time.
Variability was estimated using bootstrap resampling techniques.

A population size of 370 (CV=0.65) and 612 (CV=0.73) undifferentiated besked wha es was 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 inthe CETAP study plusseverd additiona continental opesurvey blocks. Duetowesther andlogigtical
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congtraints, several survey blocks south and east of Georges Bank were not surveyed. The datawere andyzed using 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 calibration analysis has not been conducted.

A population size of 330 (CV=0.66) undifferentiated begked whales was estimated from a June and July 1993 shipboard line
transect sighting survey conducted principally between the 200 and 2,000 misobathsfrom the southern edge of GeorgesBank, across
the Northeast Channel to the southeastern edge of the Scotian Shelf (Table 1; Anon. 1993). Datawere collected by two dternaing
teams that searched with 25x150 binoculars and were analyzed using DISTANCE (Buckland et al. 1993; Lagke et al. 1993).
Egtimates 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 99 (CV=0.64) undifferentiated beaked whaes was estimated from an August 1994 shipboard line transect
survey conducted within aGulf Streamwarm-corering located in continental dopewaterssouthesst of GeorgesBank (Table 1; Anon.
1994). Daawerecollected by two aternating teamsthat searched with 25x150 binocul ars and an independent observer who searched
by naked eyefrom aseparate platform onthebow. Datawereanayzed using DISTANCE (Bucklandet al . 1993; Lagkeet 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 1,519 (CV=0.69) undifferentiated beaked whaes 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 St. Lawrence (Table
1, NMFSunpubl. data). Tota track linelength of this survey 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 waters in the Mid-Atlantic fromthe coastline to the 50 fathom contour line, the southern Gulf of Maine, and shelf
waters off Nova Scotiafrom the coastline to the 1000 fathom contour line. Shipboard datawere collected using atwo independent
sighting team procedure and were anayzed using the product integral method (Palka1995) and DISTANCE (Buckland et al. 1993).
Shipboard estimateswere corrected for g(0) and, if applicable, dsofor school sze-bias. Standard aeria sighting procedureswith two
bubble windows and one belly window observer were used during the agria survey. An estimate of g(0) was not madefor the aeria
portion of the survey. Estimates do not include corrections for dive-time. Variahility was estimated using bootstrap resampling
techniques. Because the number of besked whale sightings in each strata were extremely low (3 to 10), and their sightability and
behavior preclude pooling with other cetaceans, the abundance etimates are based on small sample sizes. Therefore, the above
abundance estimates should be viewed with caution.

Becausethe estimates presented herewerenot dive-time corrected, they arelikely negatively biased and probably underestimate
actua abundance. Given that Mesoplodon spp. prefers degp-water habitats (M ead 1989) the bias may be substantial.

Thebest available current abundance estimate for the undifferentiated complex of beaked whaesis 1,519 (CV=0.69) asestimated
from the July to September 1995 line transect survey ( NMFS unpubl. data) because this survey provided the most complete
coverage of the known habitat.



Tablel. Summary of abundance estimates for the undifferentiated complex of besked whaes which include Ziphius and
Mesopl odon spp. Month, year, and area.covered during each abundance survey, and resulting abundance estimate (N, )

and coefficient of variation (CV).
Month/Y ear Area Npest cv

summer 1978-82 Cape Hatteras, NC to 120 071
Nova Scotia

Aug 1990 Gulf Stream 42 051
Cape Hatteras, NC to

Jun-Jul 1991 Georges Bank, shelf 262 0.99
edge only
Cape Hatteras, NC to . .

Aug-Sep 1991 Nova Scofia 370 and 612 0.65and 0.73
Georges Bank to

Jdun-Jul 1993 Scotian shdf, shelf 330 0.66
edge only
warm-core ring SE of

Aug 194 Georges Bark ) 064

-Sep 1995 Virginiato Gulf of . 1519 069
Lawrence

* 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-normally distributed
best abundance estimate. Thisis equivaent to the 20th percentile of the log-norma distribution as specified by Wade and Angliss
(1997). Thebest estimate of abundance for undifferentiated beaked whalesis 1,519 (CV=0.69). The minimum population estimate
for the undifferentiated complex of beaked whaes (Zi phius and Mesoplodon spp.) is 895 (CV=0.69). It is not possible to
determine the minimum population estimate of only Cuvier’'s besked whaes.

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

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for thisstock. Life history parametersthat could be used to estimate
net productivity include: length at birthis 2 to 3 m, length a sexud maturity 6.1 m for femaes, and 5.5 m for males, maximum age
for femaes were 30 growth layer groups (GLG's) and for maleswas 36 GLG's, which may be annud layers (Mitchell 1975; Mead
1984; Houston 1990).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.04. Thisvaueisbased on theoretica
modding showingthat cetacean popul ations may not grow at rates much greeter than 4% given the congtraints 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; Wadeand Angliss1997). Theminimum population sizefor theundifferentiated
complex of besked whalesis895 (CV=0.69). Themaximum productivity rateis0.04, thedefault valuefor cetaceans. The“ recovery”
factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum sustainable
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population (OSP) is assumed to be 0.5 becausethis stock isof unknown status. PBR for al speciesin the undifferentiated complex
of beskedwhdes(Zi phiusandMesoplodon spp.) is8.9. Itisnot possibleto determinethe PBR for only Cuvier’ sbeaked whales.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
The 1993-1997 totd average estimated annud fishery-related mortdity of besked whaesinthe USA EEZ was 9.7 (CV =0.06).

Fishery Information

Thereisno historicd information availablethat documentsincidental mortdity in either USA or Canadian Atlantic coast fisheries
(Reed 1994).

Current dataon incidenta takesin USA fisheries are available from severd sources. In 1986, NMFS established a mandatory
sdf-reported fisheries information system for large pelagic fisheries. Daafilesare maintained at 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 havebeen covered by theprogram. 1n 1986, NMFSestablished amandatory salf-reported fisheriesinformation
system for large pelagic fisheries. Daafilesare maintained a Southeest Fisheries Science Center (SEFSC). Inlate 1992 andin 1993
the SEFSC provided observer coverage of peagic longline vessals fishing off the Grand Banks (Tail of the Banks) and currently
provides observer coverage of vessalsfishing south of Cape Hatteras.

Totd fishery-related mortdity and serious injury cannot be estimated separately for each beeked whale species because of the
uncertainty in species identification by fishery observers. The Atlantic Scientific Review Group advised adopting the risk-averse
srategy of assuming that any beaked whae stock which occurred in the USA Atlantic EEZ might have been subject to the observed
fishery-related mortality and seriousinjury.

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

The estimated total number of haulsin the pelagic drift gillnet fishery increased from 714 in 1989 to 1,144 in 1990; theregfter,
with theintroduction 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 143, respectively. In 1996 and 1997, the NMFS issued management regulations with
prohibited the operation of thisfishery 1997. Further, in January 1999 theNMFSissued aFina Ruleto prohibit theuse of driftnets
(i.e.,, permanent closure) in the North Atlantic swordfish fishery (50 CFR Part 630). Fifty-ninedifferent vessdsparticipated inthis
fishery a onetime or another between 1989 and 1993. Since 1994, between 10-12 vessals have participated in the fishery (Table
2). Obsarver coverage, expressed as percent of setsobsarved, 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 throughouit the year, suggested that the
pelagic drift gillnet fishery be dratified into two strata, a southern or winter stratum, and anorthern or summer stratum. Estimates
of thetota by-catch, for each year from 1989 to 1993, were obtained using the aggregated (pooled 1989-1993) catch rates, by strata
(Northridge 1996). Estimates of total annua by-catch for 1994 and 1995 were estimated from the sum of the observed caught and
the product of the average bycatch per haul and the number of unobserved hauls as recorded in self-reported fisheries information.
Vaiances were estimated using bootstrap re-sampling techniques. By-catch of beaked whales has only occurred from Georges
Canyonto Hydrographer Canyon d ong the continental shelf break and continental dopeduring July to October. Thirty-fivefishery-
related beaked whae mortdities were observed between 1989 and 1996. The estimated annud fishery-rdated mortdity (CV in
parentheses) was 60 in 1989 (0.21), 76 in 1990 (0.26), 13 in 1991 (0.21), 9.7 in 1992 (0.24), 12 in 1993 (0.16) 4.8 in 1994 (0.08),
9.1in1995 (0), and 13in 1996 (0.12) (Table 2). Annud mortality estimates do not include any animasinjured and released dive.
The 1993-1997 totd average estimated annud fishery-related mortality of beeked whaesinthe USA EEZ was9.7 (CV =0.06) (Table
2). Table 3 summarizes the number of animas rdeased dive and classified asinjured or non-injured. 1t dso includes the retio of
observed to estimated mortdities for thisfishery.
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Table2. Summary of theincidenta mortality for the undifferentiated complex of beaked whaes which include Cuvier’s besked

whae(Ziphiuscavirostris), andMesopl odon besked wha e, by commercid fishery including theyearssampled (Y ears),
the number of vesselsactive within thefishery (Vessds), thetype of dataused (DaaType), theannua observer coverage
(Observer Coverage), themortalitiesrecorded by on-board observers (Observed Mortdity), theestimated annual mortality
(Estimated Mortdity), the estimated CV of the annua mortdity (Estimated CV's) and the mean annuad mortdity (CV in

parentheses).
Fishery Years Veses? Data Type 2 Obsarver | Observed | Estimated Estimated Mean
Coverage® | Mortdity | Mortality # Cvs* Annual
Mortality
Pdagic 1994=12 Obs. Data 42, .87, 54,98, 12,48, .16, .08, 0, 9.7
Drift 93-97% 1995=11 Logbook .99, .64, NA NA 9.15 13, NA 12, NA (.06)
Gillnet 1996=10
TOTAL 9.7
(.06)

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

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) data are used to measure totd effort, and the data are
collected at the Southeast Fisheries Science Center (SEFSC).

The observer coverage and unit of effort for the Pelagic Drift Gillnet isa .

For 1991-1993, pooled bycatch rates were used to estimate bycatch in months that had fishing effort but did not have observer
coverage. Thismethod is described in Northridge (1996). Because observer coverage increased subgtantially from 1994-1996,
bycatch rates for this period are single year estimates.

One vesse was not observed and recorded 1 set in a 10 day trip in the SEFSC mandatory logbook. [f you assume the vessd
fished 1.4 sets per day as estimated fromthe 1995 SSdata, the point estimate may increaseby 0.8 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 0.1 animds.

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

Table3. Summary for the undifferentiated complex of besked whaeswhichinclude Cuvier’ sbesked whaes(Ziphiuscavirostris)

1
2
3

and Mesopl odon beskedwha esreleased dive, by commercid fishery, yearssampled (Y ears), ratio of observed mortdlities
recorded by on-board observers to the esimated mortdity (Retio), the number of observed animals released dive and
injured (Injured), and the number of observed animals released dive and uninjured (Uninjured)

Fishery Yeas Ratio Injuredt Uninjured
Pdagic Drift Gillnet 93-97° 5/12, 4/4.8,9/9.1, 8/13, NA 0,0, 12 0,0,0,0,NA
0, NA

Injured and released dive animals are not included in the Table 2 mortality estimates.
The observer recorded this anima being rdeased dive and having the “ gear infaround asingle body part”.
Thefishery did not operatein 1997.

Other Mortality

From1992-1997, atotal of 32 beaked whales, 17 (includes onetentativeidentification) Gervaissbesked whales (one 1997 animdl

hed plagticsin esophagusand stomach, and Sargassumin esophagus); 2 Truesbesked whaes, 3 Blainville sheskedwhdes, 7 Cuvier's
besked whaes (one 1996 anima showed signsof humaninteractions propeller marks) and 3 unidentified animas sranded dong the
USA Atlantic coast between Florida and Massachusetts (NMFS unpublished data).

STATUSOF STOCK



The status of Cuvier's besked whae relative to OSP in USA Atlantic EEZ isunknown. This speciesisnot listed asthreatened
or endangered under the Endangered Species Act. There are insufficient data to determine popul ation trendsand thelevel of human-
caused mortality and seriousinjury isunknown because of uncertainty regarding speciesidentification in observed fisheries. If one
wereto assume that the incidenta fisheries mortality of the four Mesoplodon spp. and Z. cavirostris was random with respect
to species (i.e., in proportion to their relative abundance), then the minimum population estimatefor al of those stockswould need
to sumto at least 970 in order for an annud mortdity of 9.7 animas not to exceed the PBR of any one of these species. Because
anassumption of unselectiveincidental fishing mortdity isprobably overly optimistic and representsabest case situation, itislikely
that a combined minimum population estimate of substantidly greater than 970 would be necessary for an annua mortaity of 9.7
to not exceed the PBR of any one of these five stocks. The largest recent abundance etimate available for besked whaes in the
western North Atlanticwas 1,519 (CV = 0.69) whichwould result in aminimum popul aion estimate of 895 beaked whales; however,
this estimate does not include acorrection factor for submerged anima swhich may besubstantia. Although a species specific PBR
cannot be determined, the totd fishery mortdity and seriousinjury for this group is not less than 10% of the calculated PBR and,
therefore, cannot be considered to be insignificant and approaching zero mortdity and seriousinjury rate. Thisisastrategic stock
because of uncertainty regarding stock size and evidence of fishery-related mortality and seriousinjury.
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October 1999
MESOPL ODON BEAKED WHALES (Mesoplodon spp.):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Within the genus Mesoplodon, there are four species of
besked whales that reside in the northwest Atlantic. These IR ‘
include True's besked whale, Mesoplodon mirus Gervas | .« T
becked whale, M. eur opaeus, Blainvilles besked whde, M. ; 4 A4
densirostris; and Sowerby'sbeskedwhde M. bidens. These R L
species are difficult to identify to the species leve at seg; O “
therefore, much of the available characterization for besked ghiz o 3 i
whaesisto genusleve only. Stock structurefor each species y L A
is unknown. R e R . :
The digtribution of Mesoplodon spp. in the northwest fir : = i
Atlantic is known principaly from stranding records (Mead S : . ’
1989; Nawojchik 1994). Off thenortheest USA coat, becked | ..~ ¥ T,
whae(Mesopl odon spp.) Sghtingshaveoccurred principally T 5y
dong the southern edge of Georges Bank (CETAP, 1982, | ..
Waring et al. 1992; NMFS unpubl. data). Most sightings 4 A !
werein late spring and summer.  In addition, besked whales o aF :
weredsosightedin Gulf Sreem festuresduring NEFSC1990- | 0 0 V. .
1995 surveys (Waring et al. 1992; Anon 1994; Tove 1995; ?. ¢ ; .

)\ 0 1980 - 1994
NMFS unpubl. data). N - 15
True's besked whae is atemperate-water speciesthat has £ I A 1605 Aarial Suneys

been reported from Cape Breton Idand, Nova Scotia, to the
Bahamas (Leatherwood et al. 1976, Mead 1989). It is
considered rare in Canadian waters (Houston 1990). Figure 1. Distribution of beaked whale sightings from

Gervaiss besked whales are believed to be principaly NEFSC shipboard and aerial surveys during the summer
oceanic, and strandings have been reported from the mid- 1N 1990-1995. Isobaths are at 100 mand 1,000 m.
Atlantic Bight to Florida, into the Caribbean and the Gulf of
Mexico (Lestherwood et al. 1976; Mead 1989). Thisisthe commonest species of Mesoplodon stranded along the USA Atlantic
coast. The northernmost stranding was off New Y ork (Mead 1989).

Blainville's besked whaes have been reported from southwestern Nova Scotia to Horida, and are beieved to be widdy but
sparsdly digtributed intropical towarm-temperatewaters(Lestherwoodet al . 1976; Mead 1989). Therearetwo recordsof standings
in Nova Scotiawhich probably represent strays from the Gulf Stream (Mead 1989). They are consdered rare in Canadian waters
(Houston 1990).

Sowerby's beaked whales have been reported from New England waters north to the ice pack, andindividuasare seendong the
Newfoundland coast in summer (Leatherwoodet al . 1976; Mead 1989). Furthermore, asinglestranding occurred off the Horidawest
coast (Mead 1989). This speciesis considered rare in Canadian weters (Lien et al. 1990).

POPULATION SIZE

Thetota number of Mesoplodon spp. besked whales off the eastern USA coast is unknown. However, seven estimatesof the
undifferentiated complex of beaked whales (Zi phius and Mesoplodon spp.) is available from sdect regions of the habitat during
summer 1978-82, August 1990, June-July 1991, August-September 1991, June-July 1993, August 1994, and July to September 1995
(Table 1; Figure 1).

A populaionsizeof 120 undifferentiated beaked whaes(CV=0.71) wasestimated from an agria survey program conducted from
1978 to 1982 on the continentad shelf and shelf edge waters between Cape Hatteras, North Carolina and Nova Scotia (Table 1,
CETAP 1982). The estimateisbased on summer databecausethegreatest proportion of the popul ation of f the northeast USA coast
appeared in the study area during this season. This estimate does not include corrections for dive-time or g(0), the probability of
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detectingan animad group onthetrack line. Thisestimate may not reflect the current true population size because of its high degree
of uncertainty (eg.,largeCV), itsold age, and it wasestimated just after cessation of extensiveforeign fishing operationsintheregion.

A population size of 442 (CV=0.51) undifferentiated besked wha eswas estimated from an August 1990 shipboard line transect
sighting survey, conducted principally aong the Gulf Stream north wall between Cape Hatteras and Georges Bank (Table 1; Waring
et al. 1992). Datawere collected by oneteam that searched by naked eye and andyzed using DISTANCE (Buckland et al. 1993;
Leekeet al. 1993). Estimatesinclude school sze-hias, if gpplicable, but do notincdudecorrectionsfor g(0) or dive-time. Variability
was estimated using bootstrap resampling techniques.

A populaion size of 262 (CV=0.99) undifferentiated besked wha es was estimated from a June and July 1991 shipboard line
transect sighting survey conducted primarily between the 200 and 2,000misobaths from Cape Hatteras to Georges Bank (Table 1
Waing et al. 1992; Waring 1998). Datawere collected by oneteam that searched by naked eye and andyzed using DISTANCE
(Buckland et al. 1993; Lagke et al. 1993). Estimatesincludeschool size-hias, if gpplicable, but no correctionsfor g(0) or dive-time.
Variability was estimated using bootstrap resampling techniques.

A populaion size of 370 (CV=0.65) and 612 (CV=0.73) undifferentiated beaked whales was estimated from line transect aerid
surveysconducted from August to September 1991 using the Twin Otter and AT-11, respectively (Table 1; Anon. 1991). Thestudy
areaincluded that covered inthe CETAP study plusseverd additiona continental opesurvey blocks. Duetowesther andlogistical
congtraints, severd survey blocks south and east of Georges Bank were not surveyed. The datawere andyzed usng 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 size of 330 (CV=0.66) undifferentiated beaked whaes 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 Channd 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-bias, if goplicable, but do notincludecorrectionsfor g(0) or dive-time. Variability wasestimated using
bootstrap resampling techniques.

A population size of 99 (CV=0.64) undifferentiated beaked whales was estimated from an August 1994 shipboard linetransect
survey conducted within aGulf Stream warm-corering located in continental dopewaterssouthesst of GeorgesBank (Table 1; Anon.
1994). Datawerecollected by two dternating teamsthat searched with 25x150 binocularsand anindependent observer who searched
by naked eyefromaseparate platform onthebow. Datawereanadyzed usng DISTANCE (Buckland et al . 1993; Lagkeet al . 1993).
Estimates include school size-hias, if gpplicable, but do not include correctionsfor g(0) or dive-time. Variahility was estimated using
bootstrap resampling techniques.

A populaion size of 1,519 (CV=0.69) undifferentiated beaked whaes 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 . Lawrence (Table
1, NMFSunpubl. data). Total track line length 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 coagtline to the 50 fathom contour line, the southern Gulf of Maine, and shelf waters
off Nova Scotiafrom the coastline to the 1000 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 gpplicable, asofor school Size-bias. Standard aerid sighting procedureswith two
bubble windows and one belly window observer were used during the aerid survey. Anestimate of g(0) was not madefor the aerid
portion of the survey. Estimates do not include corrections for dive-time. Variability was esimated using bootstrap resampling
techniques. Because the number of beeked whae Sghtings in each survey were extremely low (3 to 10), and their sightaility and
behavior preclude pooling with other cetaceans, the abundance estimates are based on smdl sample sizes. Therefore, the above
abundance estimates should be viewed with caution.

Although the 1990-1995 surveys did not sample exactly the same areas or encompass the entire beaked wha e habitat, they did
focuson segmentsof known or suspected high-use habitats off the northeastern USA coast. The collective 1990-95 datasuggest that,
seasonally, at least severa hundred besked wha esare occupying thesewaters, highest level sof dbundanceinthe GeorgesBank region.
Thisis condstent with theearlier CETAPresults. Recent results suggest that beaked whal e abundance may be highest inassociation
with Gulf Stream and warm-core ring festures.

Becausethe estimates presented herewere not dive-time corrected, they arelikely negatively biased and probably underestimate
actud abundance. Given that Mesopl odon spp. prefers deep-water habitats (Mead 1989) the bias may be substantia.

62



The best available current abundance estimate for the undifferentiated complex of besked whaesis 1,519 (CV=0.69) asestimated
from the July to September 1995 line transect survey ( NMFS unpubl. data) because this survey provided the most complete
coverage of the known habitat.

Tablel. Summay of abundance estimates for the undifferentiated complex of besked whales which include Ziphiusand
Mesopl odon spp. Month, year, and area.covered during each abundance survey, and resulting abundance estimate (N, )

and coefficient of variation (CV).
Month/Y ear Area Npeg CcV

summer 1978-82 Cape Hatteras, NC to 120 071
Nova Scotia

Aug 1990 Gulf Stream 42 051
Cape Hatteras, NC to

Jun-Jul 1991 Georges Bank, shelf 262 0.99
edge only
Cape Hatteras, NC to . .

Aug-Sep 1991 Nova Scofia 370 and 612 0.65and 0.73
Georges Bank to

Jdun-Jul 1993 Scotian shdf, shelf 330 0.66
edge only
warm-core ring SE of

Aug 194 Georges Bark ) 064

-Sep 1995 Virginiato Gulf of . 1519 069
Lawrence

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

Minimum Population Egtimate

The minimum popul ation estimateis 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-norma distribution as specified by Wade and Angliss
(1997). Thebest estimate of abundance for undifferentiated beaked whalesis 1,519 (CV=0.69). The minimum population estimate
for the undifferentiated complex of beaked whaes (Ziphius and Mesoplodon spp.) is 895 (CV=0.69). It is not possible to
determine the minimum population estimate of only Mesoplodont beaked whales.

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

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for thisstock. Life history parametersthat could be used to estimate
net productivity include: length a birthis2to 3 m, length at sexua maturity 6.1 m for females, and 5.5 m for maes maximum age
for femaes were 30 growth layer groups (GLG's) and for maleswas 36 GLG's, which may be annud layers (Mead 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 at rates much greater than 4% given the congtraintsof 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; Wadeand Angliss 1997). Theminimum population sizefor theundifferentiated
complexof besked whalesis895 (CV=0.69). Themaximum productivity rateis0.04, thedefault valuefor cetaceans. The“ recovery”
factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum sustainable
population (OSP) is assumed to be 0.5 because this stock is of unknown status. PBR for dl speciesin the undifferentiated complex
of beskedwhdes(Zi phius and Mesoplodon spp.) is8.9. Itisnot possible to determine the PBR for only Mesopl odon begked
whales.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
The 1993-1997 totd average estimated annud fishery-related mortdity of beaked whaesinthe USA EEZ was 9.7 (CV =0.06).

Fishery Information

Thereisno historicd information availablethat documentsincidental mortaity ineither USA or Canadian Atlantic coast fisheries
(Read 1994).

Current dataon incidentd takesin USA fisheries are available from severa sources. In 1986, NMFS established a mandatory
sdf-reported fisheriesinformation system for large pelagic fisheries. Datafilesare maintained a Southeast Fisheries Science Center
(SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Program wes initiated in 1989, and since that
year saverd fisheries have been covered by the program. Inlate 1992 and in 1993 the SEFSC provided observer coverageof pelagic
longline vessdls fishing off the Grand Banks (Tail of the Banks) and currently provides observer coverage of vessds fishing south
of Cape Hatteras.

Total fishery-related mortality and seriousinjury cannot be estimated separately for each beaked whal e species because of the
uncertainty in species identification by fishery observers. The Atlantic Scientific Review Group advised adopting the risk-averse
strategy of assuming that any beaked whae stock which occurred in the USA Atlantic EEZ might have been subject to the observed
fishery-related mortality and seriousinjury.

By-catch has been observed by NMFS Sea Samplersin the pelagic drift gillnet fishery, but nomortalitiesor seriousinjurieshave
been documented in the pdagic longline, pelagic trawl, New England multispecies sink gillnet, mid-Atlantic coastd sink gillnet, or
North Atlantic bottom trawl observed fisheries.

The estimated totd number of haulsin the pelagic drift gillnet fishery increased from 714 in 1989 to 1,144 in 1990; thereefter,
with theintroduction of quotas, effort was severely reduced. The estimated number of haulsin 1991, 1992, 1993, 1994, 1995, and
1996 were 233, 243, 232, 197, 164, and 143, respectively. In 1996 and 1997, the NMFS issued management regulations with
prohibited the operation of thisfishery 1997. Further, in January 1999 the NMFSissued aFind Ruleto prohibit theuse of driftnets
(i.e., permanent closure) inthe North Atlantic swordfish fishery (50 CFR Part 630). Fifty-ninedifferent vessdsparticipatedinthis
fishery at onetime or another between 1989 and 1993. Since 1994, between 10-12 vessals have participated in the fishery (Table
2). Obsarver coverage, expressed as percent of setsobsarved, 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 throughouit the year, suggested that the
pelagic drift gillnet fishery be stratified intotwo strata, asouthern or winter stratum, and anorthern or summer stratum. Estimates
of the total by-catch, for each year from 1989 to 1993, were obtained using the aggregated (pooled 1989-1993) catch rates, by Srata
(Northridge 1996). Estimates of totd annua by-catch for 1994 and 1995 were edtimated from the sum of the observed caught and
the product of the average bycatch per haul and the number of unobserved hauls as recorded in self-reported fisheries information.
Vaiances were esimated using bootstrap re-sampling techniques. By-catch of beaked whaes has only occurred from Georges
Canyonto Hydrographer Canyon d ong the continental shelf bresk and continental dopeduring July to October. Thirty-fivefishery-
related beaked whae mortdities were observed between 1989 and 1996. The estimated annud fishery-rdated mortdity (CV in
parentheses) was 60in 1989 (0.21), 76 in 1990 (0.26), 13in 1991 (0.21), 9.7 in 1992 (0.24), 12in 1993 (0.16) 4.8 in 1994 (0.08),
9.1in 1995 (0), and 13in 1996 (0.12) (Table 2). Annud mortality estimates do not include any animasinjured and released dive.
The 1993-1997 totd average estimated annud fishery-related mortdlity of beeked whaesinthe USA EEZ was9.7 (CV =0.06) (Table
2). Table 3 summarizes the number of animals released dive and dassfied as injured or non-injured. It dso includes the ratio of
observed to estimated mortdities for this fishery.

Table2. Summary of the incidenta mortdity for the undifferentiated complex of besked whaes which include Cuvier's besked
whae(Ziphiuscavirostris), andMesopl odon beskedwhae, by commercid fishery indudingtheyearssampled (Y ears),
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the number of vessdls active within thefishery (Vessels), thetypeof dataused (Data Type), theannual observer coverage
(Observer Coverage), themortalitiesrecorded by on-board observers (Observed Mortdity), theestimated annual mortality
(Estimated Mortdity), the estimated CV of the annud mortdity (Estimated CV's) and the mean annua mortdity (CV in

parentheses).
Fishery Years Veses? Data Type 2 Obsarver | Observed | Estimated Estimated Mean
Coverage® | Mortdity | Mortality # Cvs* Annual
Mortality
Pdagic 1994=12 Obs. Data 42, .87, 54,98, 12,48, .16, .08, 0, 9.7
Drift 93-97% 1995=11 Logbook .99, .64, NA NA 9.15 13, NA 12, NA (.06)
Gillnet 1996=10
TOTAL 9.7
(.06)

1 1994 - 1996 shown, other years not available on an annua besis.

2 Obsarver data (Obs. Data) are used to measure bycatch rates, and the dataare collected within the Northeast Fisheries Science
Center (NEFSC) Sea Sampling Program. Mandatory logbook (Logbook) data are used to messure totd effort, and the deta are
collected at the Southeast Fisheries Science Center (SEFSC).

3 Theobserver coverage and unit of effort for the Pelagic Drift Gillnet isast.

4 For 1991-1993, pooled bycatch rates were used to estimate bycatch in months that had fishing effort but did not have observer
coverage. Thismethod is described in Northridge (1996). Because observer coverage increased subgtantially from 1994-1996,
bycatch rates for this period are single year estimates.

5 Onevessd wasnot observed and recorded 1 setina 10 day tripinthe SEFSC mandatory logbook. If you assumethevessd fished
14 s per day as edtimated from the 1995 SS deta, the point estimate may increase by 0.8 animals. However, the SEFSC
mandatory logbook datawastaken at face value, and thereforeit wasassumed that 1 set wasfished within thistrip, and the point
edimate would then increase by 0.1 animds.

& The fishery did not operate in 1997; the average mortality is based on the number of years (4; 1993-1996) that the fishery
operated.

Table3. Summary for the undifferentiated complex of beaked whaeswhich include Cuvier’ s Besk Whaes (Ziphius cavirostris)
and Mesoplodon besked whaes released dive, by commercid fishery, years sampled (Years), ratio of observed
mortalities recorded by on-board observersto theestimated mortaity (Ratio), thenumber of observed animalsreleased dive
and injured (Injured), and the number of olbserved animals reeased dive and uninjured (Uninjured)

Fishery Yeas Ratio Injuredt Uninjured
Pdlagic Drift Gillnet 93-97° 5/12, 4/4.8,9/9.1, 8/13, NA 0,0,1%0, 0,0,0,0,NA
NA

1 Injured and released dive animas are not included in the Table 2 mortdity estimates.
2 The observer recorded this animal being released dive and having the “ gear iVaround asingle body part”.
®  Thefishery did not operate in 1997.

Other Mortality

From1992-1997, atotal of 32 beaked whales, 17 (includes onetentativeidentification) Gervaissbesked whales (one 1997 animdl
hed plagticsin esophagusand somach, and Sargassumin esophagus); 2 Truesbesked whales, 3 Blainville sheskedwhdes, 7 Cuvier's
besked whales (one 1996 animd showed signs of human interactions propeller marks) and 3 unidentified anima sstranded dongthe
USA Atlantic coast between Florida and Massachusetts (NMFS unpublished data).

STATUSOF STOCK
The gtatus of Mesoplodont beaked whales rdative to OSP in USA Atlantic EEZ is unknown. These species are not listed as

threatened or endangered under the Endangered Species Act. There areinsufficient datato determine popul ation trends and the level
of human-caused mortdity and seriousinjury isunknown because of uncertainty regarding speciesidentificationin observedfisheries.

65



If onewereto assumethat the incidenta fisheries mortaity of the four Mesoplodon spp. and Z. cavirostris was random with
respect tospecies(i.e., inproportiontotheir relaive abundance), then the minimum population estimatefor al of those stockswould
need to sum to at least 970 in order for an annud mortaity of 9.7 animals not to exceed the PBR of any one of these species.
Becausean assumption of unselectiveincidentd fishing mortdity is probably overly optimistic and represents abest case situation,
it islikely that acombined minimum popul ation estimate of substantialy greater than 970 would be necessary for an annua mortdity
of 9.7 to not exceed the PBR of any one of thesefive tocks. The largest recent abundance estimate available for beaked whaesin
the western North Atlantic was 1,519 (CV = 0.69), which would result in aminimum population estimate of 895 beaked whales,
however, this estimate does not include a correction factor for submerged animals which may be substantial.  Although a species
specific PBR cannot be determined, thetota fishery mortaity and seriousinjury for thisgroupisnot lessthan 10% of the caculated
PBR and, therefore, cannot be considered to beinsignificant and gpproaching zero mortality and seriousinjury rate. Thisisastrategic
stock because of uncertainty regarding stock size and evidence of fishery-related mortality and seriousinjury.
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October 1999
RISSO'S DOLPHIN (Grampus griseus):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Risso's dolphin is distributed worldwide in tropical and temperate sess. Risso's dol phins generdly have an oceanic range, and
occur dong the Atlantic coast of North Americafrom Florida to esstern Newfoundland (Lestherwoodet al . 1976; Baird and Stacey
1990). Off the northeast USA coast, Risso's dolphin is distributed aong the continenta shelf edge from Cape Hatteras northward
to Georges Bank duringthe spring, summer, and autumn (CETAP 1982; Payne et al. 1984). In winter, the range begins at the mid-
Atlantic bight and extends further into oceanic waters (Payne et al. 1984). In generd, the population occupies the mid-Atlantic
continental shelf edge year round, and is rarely seen in the Gulf of Maine (Payne et al. 1984). During 1990, 1991 and 1993,
spring/summer surveys conducted in continental shelf edge and deeper oceanic waters had sightings of Risso's dolphins associated
with strong bathymetric feetures, Gulf Stream warm-core rings, and the Gulf Stream north wall (Wainget al . 1992; Waring 1993).
Thereis no information on stock differentiation of Risso's dolphin in the western North Atlantic.

POPULATION SIZE
The total number of Risso's dolphins off the eastern [
USA and Canadian Atlantic coast isunknown, athough four || |
edimates are available from selected regions during soring { ] R
and summer 1978-82, June-July 1991, August-September Z o O e
1991, and June-July 1993. ' {4t

A populationsizeof 4,980 (CV =0.34) Risso’ sdolphins MA B
was estimated froman aeria survey program conducted from . wy ! i
1978 to 1982 on the continental shelf and shelf edge waters i B2 e R
between Cape Hatteras, North Carolina and Nova Scotia T ; - _
(Table 1; CETAP 1982). The edtimate is based on an e P
inverse variance weighted pooling of spring and summer | A tlt :
data An average of these seasons were chosen because the Pt e
greatest proportion of the population off the northeast USA sbad :-.C,{ ' - :
coast appeared in the study areaduring these seasons. This " o
edtimate does not include a correction for dive-time or g(0), ik :
the probability of detecting ananimal grouponthetrack line. : I
This estimate may not reflect the current true population | % 1} * 1990- 934
sizebecause of itsold age, and it was estimated just after | i =
cessation of extensive foreign fishing operations in the s SRRy
region.

A population size of 11,017 (CV=0.58) Ris0's
dolphins was edimated from a June and July 1991
shipboard line transect sighting survey conducted primarily
between the 200 and 2,000misobathsfrom CapeHatterasto
Georges Bank (Table 1; Waring et al. 1992; Waring 1998).
Datawere collected by one team that searched by naked eye and andyzed using DISTANCE (Buckland et al. 1993; Lagke et al.
1993). Edtimates include school size-hias, if applicable, but no corrections for g(0) or divetime. Variability was estimated using
bootstrap resampling techniques.

A populaion size of 6,496 (CV=0.74) and 16,818 (CV=0.52) Riss0’ s dolphins was estimated from line transect aerid surveys
conducted from August to September 1991 using the Twin Otter and AT-11, respectively (Table 1; Anon. 1991). The study area
included that covered in the CETAP study plus severa additiona continental dope survey blocks. Due to weeather and logistica
congraints, severa 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.

Figure 1. Distribution of Risso’ s dolphin sightings from
NEFSC shipboard and aerial surveys during the summer
in 1990-1995. Isobaths are at 100 m and 1,000 m.
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A population size of 212 (CV=0.62) Risso' s dolphinswas 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
Channel to the southeastern edge of the Scotian Shelf (Table 1; Anon. 1993). Data were collected by two dternating teams that
searched with 25x150 binoculars and were anadyzed using DISTANCE (Bucklandet al . 1993; Laekeet al . 1993). Edtimatesinclude
school size-hias, if gpplicable, but do not include corrections for g(0) or dive-time. Variability was estimated using bootstrap
resampling techniques.

The few Riss0's dolphin sightings made during August 1990 and 1994 were widely scattered, and therefore were not used to
obtain abundance estimates. It should be noted, however, that nearly al of the Sightingsin these two years were in degper oceanic
waters (Waring 1993; Anon. 1994).

A population sizeof 5,587 (CV=1.16) Risso' sdol phinswas estimated from aJuly 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). 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 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
Scaotia from the coadtline to the 1000 fathom contour line. Shipboard data were collected using a two independent sighting team
procedure and were analyzed using the product integral method (Palka 1995) and DISTANCE (Buckland et al. 1993). Shipboard
etimates were corrected for g(0) and, if applicable, dso for school Sze-hias. Standard aerid sighting procedures with two bubble
windows and one belly window observer were used during the agrid survey. An estimate of g(0) was not madefor the aerid portion
of thesurvey. Estimates do not include correctionsfor dive-time. Variahility wasestimated using bootstrap resampling techniques.

Although the1991, 1993, and 1995 surveysdid not sampleexactly the sameareas or encompasstheentire Risso'sdol phin habitat,
they did focuson segmentsof known or suspected high-use habitats off the northeastern USA coast. Thecallective datasuggest that
at least savera thousand Risso'sdol phinsoccupy thesewaters seasonally; however, survey coverageto datewasnot judged adequate
to provide a definitive estimate of Risso's dolphin abundance in the western North Atlantic.

The best available current abundance estimate for Risso’s dolphins is 16,818 (CV=0.52) as estimated from the August to
September 1991 aexid line transect survey in the AT-11 because this survey provided the most complete coverage of the known
habitat.

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

Month/Y ear Area Noest CcVv
E;;gsi Summer Cape Hatteras, NC to Nova Scotia 4,980 034
Jun-Jdul 1991 Cape Hatteras, NC to Georges Bank, shelf edge only 11,017 058
Aug-Sep 1991 Cape Hatteras, NC to Nova Scotia 6,496 and 16,818 0.74 and 0.52
Jun-Jul 1993 Georges Bank to Scotian shelf, shelf edge only 212 0.62
Jul-Sep 1995 Virginiato Gulf of . Lawrence 5587 116

* 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 interval of the log-normally distributed
best abundance estimate. Thisis equivaent to the 20th percentile of thelog-norma distribution as specified by Wade and Angliss
(1997). The best egtimate of abundance for Risso’'s dolphins is 16,818 (CV=0.52). The minimum population estimate for the
western North Atlantic Risso’sdolphinis 11,140 (CV=0.52).

Current Population Trend
There areinsufficient data to determine the population trends for this species.
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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. Thisvaueis based on theoretica modding 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 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). Theminimum population sizeis11,140 (CV=0.52).
Themaximum productivity rateis0.04, thedefault valuefor cetaceans(Barlow et al. 1995). The “recovery” factor, which accounts
for endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum sustainable population (OSP) is
assumed to be 0.48 because the CV of theaverage mortdity estimateisbetween 0.3-0.6; Wadeand Angliss 1997), becausethisstock
isof unknown status. PBR for the western North Atlantic Risso’ s dolphinis 107.

ANNUAL HUMAN-CAUSED MORTALITY
Totd annual estimated average fishery-related mortdity or serious injury to this stock during 1993-1997 was 7.4 Ris0's
dolphins (CV =0.33; Table 2).

Fishery Information

Prior to 1977, there was no documentation of marine mammal by-catch in distant-water fleet (DWF) activities off the northeast
coast of the USA  With implementation of the Magnuson Fisheries Consarvation and Management Act (MFCMA) in that year, an
observer program was established which hasrecorded fishery dataand information of incidenta by-catch of marinemammas. DWF
effort inthe USA Atlantic Exclusive Economic Zone (EEZ) under MFCMA has been directed primarily towards Atlantic mackerel
and squid. From 1977 through 1982, an average of 120 different foreign vessds per year (range 102-161) operated withinthe USA
Atlantic EEZ. In 1982, there were 112 different foreign vessels, 16%, or 18, were Japanesetunalonglinevessasoperating along the
USA east coast. Thiswasthefirgt year that the Northeast Regiona Observer Program assumed responsibility for observer coverage
of thelonglinevessdls. Between 1983 and 1991, the numbers of foreign vessals operating within USA Atlantic EEZ each year were
67,52, 62, 33, 27, 26, 14, 13, and 9, respectively. Between 1983 and 1988, the numbers of DWF vessdsincluded 3, 5, 7, 6, 8, and
8, respectively, Japanese longline vessals. Obsarver coverage on DWI vessalswas 25-35% during 1977-82, and increased to 58%,
86%, 95%, and 98%, respectively, in 1983-86. From 1987-91, 100% observer coveragewas maintained. Foreign fishing operations
for squid and mackerdl ceased at the end of the 1986 and 1991 fishing seasons, respectively. NMFSforeign-fishery observershave
reported four deaths of Risso's dolphins incidenta to squid and mackerd fishing activitiesin the continenta shelf and continental
slopewaters between March 1977 and December 1991 (Waring et al. 1990; NMFS unpublished data). Three animasweretaken
by squid trawlers and asingle anima was killed in longline fishing operations.

Dataon current incidenta takesin USA fisheries are available from severd sources. In 1986, NMFS established a mandatory
sdf-reported fisheriesinformation system for large pdagic fisheries. Data files are maintained a 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
peagic longline vessalsfishing off the Grand Banks (Tail of the Banks) and provides observer coverage of vessdls fishing south of
Cape Hatteras.

Pelagic Drift Gillnet

By-catch has been observed by NMFS Sea Samplers in the pdagic drift gillnet fishery, pelagic pair trawl fishery, and peagic
longline fishery, but no mortdities or serious injuries have been documented in the New England multispecies sink gillnet, mid-
Atlantic coastal sink gillnet, or North Atlantic bottom trawl observed fisheries.

The estimated total number of haulsin the pelagic drift gillnet fishery increased from 714 in 1989 to 1,144 in 1990; theredfter,
with the introduction of quotas, effort was severely 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 which
prohibited the operation of this fishery in 1997. Further, in January 1999 the NMFS issued a Fina Rule to prohibit the use of
driftnets(i.e., permanent closure) intheNorth Atlantic swordfishfishery (50 CFR Part 630). Fifty-ninedifferent vessel sparticipated
inthisfishery at onetime or another between 1989 and 1993. Since 1994, between 10 and 12 vesselshave participated in thefishery
(Table2). Obsarver coverage, expressed 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
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Cape Hatteras. Examination of the species composition of the catch and locations of thefishery throughout theyear, suggested that
the pelagic drift gillnet fishery be dratified into two strata, a southern or winter stratum, and a northern or summer stratum.
Estimates of thetotal by-catch, for each year from 1989 to 1993, were obtained using the aggregated (pooled 1989-1993) catch rates,
by strata(Northridge 1996). Estimates of total annua by-catch for 1994 and 1995 were estimated from the sum of the observed
caught and the product of the average bycatch per haul and the number of unobserved hauls as recorded in salf-reported fisheries
information. Varianceswereestimated using bootstrap re-sampling techniques. Forty two Risso'sdol phin mortaitieswere observed
between 1989 and 1996. Oneanimal wasentangled and rleased dive. By-catch occurred during July, September and October dong
continenta shelf edge canyons off the southern New England coast. Estimated annua mortdity and serious injury (CV in
parentheses) attributable to the drift gillnet fishery was 87 in 1989 (0.52), 144in 1990 (0.46), 21in 1991 (0.55), 31in 1992 (0.27),
14in 1993 (0.42), 1.5in 1994 (0.16), 6in 1995 (0), and 0in 1996. The 1993-1997 average mortdity for this fishery was 5.4 (CV
=0.27) (Table 2).
Pelagic Pair Trawl

Effort in the peagic 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.
Thisfishery ceased operationsin 1996, when NMFS rejected 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 vessals have operated in thisfishery. The fishery extends
from 35°N to 41°N, and from 69EWto 72EW. Approximately 50% of thetotd effort waswithinaonedegreesquareat 3°N, 72°W,
around Hudson Canyon. Examination of the locations and species composition of the by-catch, showed little seasond change for
the six months of operation and did not warrant any seasond or aredl Stretification of thisfishery (Northridge 1996). One mortaity
was obsarved in 1992. Estimated annud fishery-rdated mortdity (CV in parentheses) was 0.6 dolphinsin 1991 (1.0), 4.3in 1992
(0.76), 3.2in 1993 (1.0), 0in 1994 and 3.7 in 1995 (0.45). Sincethisfishery isno longer exists, it has been excluded from Tables 2
and 3.

Duringthe 1994 and 1995 experimenta fishing seasons, fishing gear experimentswere conducted to collect data.on environmenta
parameters, gear behavior, and gear handling practicesto evauate factors affecting catch and bycatch (Goudey 1995, 1996). Results
of these studies were incondlusive in identifying factors responsible for marine mamma bycatch.

Pelagic Longline

Totd effort, excluding the Gulf of Mexico, for thepd agiclonglinefishery, based on mandatory sdf-reported fisheriesinformation,
wasl1,279 setsin 1991, 9,869 setsin 1992, 9,862 setsin 1993, 9,481 setsin 1994, 10,129 setsin 1995, 9,885 setsin 1996, and 8,023
setsin 1997 (Cramer 1994; Scott and Brown 1997; Johnson et al . 1999). Thefishery hasbeen observed from January to March of f
Cape Hatteras, in May and Junein the entire Mid-Atlantic, and in July through December in the Mid-Atlantic Bight and off Nova
Scatia- Thisfishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992. The 1993-1997,
edtimated take was based on arevised andysis of the obsarved incidentd take and self-reported incidental take and effort data, and
replace previous estimates for the 1990-1993 and 1994-1995 periods (Cramer 1994; Scott and Brown 1997; Johnson et al . 1999).
Mogt of the estimated marine mamma by-catch was from EEZ waters between South Carolinaand Cape Cod. Excluding the Gulf
of Mexico, from1992- 1997 onemortdity was observedin 1994 (Cramer 1994; Scott and Brown 1997; Johnson et al. 1999) (Table
2). Edtimated annual fishery-related mortality (CV in parentheses) was 0in 1992 (0), 0 1993 (0), 10in 1994 (1.0) 0in 1995-1997.
The 1993-1997 estimated mean annud Risso’ sdolphin mortaity attributableto thisfishery is2.0 (CV = 1.0) (Table 2). Injured and
released dive animas are not included in the Table 2 mortdity estimates. Table 3 summarizes the number of animas released dive
and classfied asinjured or non-injured. It dso includesthe ratio of observed to estimated mortalities for thisfishery.

Table2. Summary of the incidenta mortdity of Risso’s dolphin (Grampus griseus) by commercid fishery including the years
sampled (Y ears), the number of vessdls active within the fishery (Vessdls), thetype of dataused (Data Type), theannual
observer coverage(Observer Coverage), themortalitiesrecorded by on-board observers(Observed Mortdity), theestimated
annud mortdity (Estimated Mortdlity), the estimated CV of the annua mortdity (Estimated CV's) and the mean annual
mortaity (CV in parentheses).

Fishery Yeas | Vesds | DataType! | Obsaver | Obsaved | Edtimated® | Estimated Mean
Covarage? | Mortality | Mortality CVs Annua
Mortality
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Pelagjc Drift 1994=12°| obsData | 42,87, | 1,160 | 14,156 | 42 16,0, 5.48
Gillnet 9397 | 1995=11| Logbook 99, .64, NA 0,NA 0, NA (27)
1996=10 NA
PdagicLonging | 93-97 Obs.Data | 06,05 | 01,00, | 01000 | 01000, 20
Logoook | .06, .03, .04 0 0 0 (10)
TOTAL 74
(0.33)

1 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. NEFSC collects weighout (Weighout) landings data, and total landings are used as a
messure of total effort for the coasta gillnet fishery and daysfished are used astotd effort for the North Atlantic bottom trawl
fishery. Mandatory logbook (Logbook) data are used to measure total effort for the pelagic drift gillnet fishery, and these data
are collected at the Southeast Fisheries Science Center (SEFSC).

2 The obsarver coverage for the peagic 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 vessd fished
14 satsper day as estimated from the 1995 SS data, the point estimate may increese 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.

®  Injured and released dive animds are not included in the Table 2 mortality estimates.

6 Theaverageisbased on the number of years (4; 1993-1996) that the fishery operated.

7 Mortdity estimates were taken from Table 12 in Johnson et al. (1999), and exdude the Gulf of Mexico.
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Table3. Summary of Risso’sdolphin (Grampus griseus) 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 Years Ratio Injurec? Uninjured
Pdagic Longline? 93-97 0,2/10,0,0,0 0,5*,24,1,0 21,2420
1 SeeAppendix 1.
2 Injured and released dive animds are not included in the Table 2 mortdity estimates.
3 Exdudesthe Gulf of Mexico.
4

Datafrom Table 6 (Johnson et al. 1999). Information on status of released animals was not reported.

Other mortality
From 1995- 1997, eight Risso’ s dol phins stranding were recorded along the USA Atlantic coast (NMFS unpublished data).

STATUSOF STOCK

The status of Risso's dolphins relative to OSPin the USA Atlantic EEZ is unknown. Thespeciesisnot listed asthrestened or
endangered under the Endangered Species Act. There areinsufficient datato determine the population trends for this species. The
total fishery mortdity and seriousinjury for thisstock isnot lessthan 10% of the cal culated PBR and, therefore, cannot be considered
to beingignificant and gpproaching azero mortality and seriousinjury rate. The 1993-1997 average annud fishery-related mortality
does not exceed PBR; therefore, thisis not a strategic stock.
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October 1999
LONG-FINNED PILOT WHALE (Globicephala melas):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There aretwo species of pilot whaesin the Western Atlantic — the Atlantic or long-finned pilot whale, Gl obicephalamel as,
and the short-finned pilot whae, G. macrorhynchus These species are difficult to identify to the species leve a sea; therefore,
some of the descriptive materid below refersto Globicephala ., and isidentified as such. The species boundary is considered
to bein the New Jersey to Cape Hatterasarea. Sightings north of thisareaarelikey G. melas

Pilot whales (Globicephala $p.) are distributed principaly dong the continenta shelf edge in the winter and early spring off
the northeast USA coast, (CETAP 1982; Payne and Heinemann 1993). In late spring, pilot whaes move onto Georges Bank and
intothe Gulf of Maineand morenorthernweters, and remaininthesearessthroughlate autumn (CETAP 1982; Payneand Heinemann
1993). In generd, pilot whaes generdly occupy aress of high relief or submerged banks. They are aso asociated with the Gulf
Stream north wall and thermd fronts aong the continenta shelf edge (Waring et al. 1992; NMFS unpublished data).

Thelong-finned pilot wha eisdistributed from North Carolinato | celand and possibly the Baltic Sea(Sergeant 1962; L estherwood
et al. 1976; Abend 1993). The stock structure of the North Atlantic population is currently unknown (Anon. 1993a); however,
severd recently initiated genetic studies and proposed North Atlantic sighting surveys will likely provide information required to
delineste stock boundaries.

POPULATION SIZE 1

The total number of long-finned pilot whales off the i i I v Ao
eastern USA and Canadian Atlantic coast is unknown, T T )
however, eight estimates are available (Table 1; Figure 1). L :
Two estimates were derived from catch data and population ' »
models thet estimated the abundance of the entire stock. Six o kT

seasond estimates are available from sdected regionsin USA - o IR : . ®
waters during spring, summer and autumn 1978-82, August T T oy et
1990, June-duly 1991, August-September 1991, June-July e - o
1993, and July-September 1995. Because long-finned and 5 i -
short-finned pilot whales are difficult to identify at sea, o “‘J.» e

seaonad  abundance estimates were reported for 14

Globicephala ., both long-finned and short-finned pilot e +

whales. Bad A .
Mitchell (1974) used cumulativecatch datafromthe 1951- AR

61 drive fishery off Newfoundland to estimate the initial g

population size (ca. 50,000 animals). . AR R
Mercer (1975), used population models to estimate a | -, '_._ bo1m5
popul ation inthe sameregion of between 43,000-96,000 long- L 1895 Astial Rurveys

finned pilot whaes, with a range of 50,000-60,000 being
considered the best estimate.

A population size of 11,120 (CV=0.29) Globicephala Figure 1. Distribution of pilot whale sightings from
sp. was estimated from an aerid survey program conducted NEFSC shipboard and aerial surveys during the summer
from 1978 to 1982 on the continenta shelf and shelf edge in 1990-1995. Isobathsare at 100 mand 1,000 m.
waters between Cape Hatteras, North Carolina and Nova
Scotia(Table 1; CETAP 1982). The estimaeisbasad on an inverse variance weighted pooling of spring, summer and autumn data.
An average of these seasons were chosen because the greatest proportion of the population off the northeast USA coast appeared
in the study area during these seasons. This estimate does not include a correction for dive-timeor g(0), the probability of detecting
an animal group on the track line. This estimate 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.
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A population sizeof 1,043 (CV=0.78) Globicephala sp. was esimated from an August 1990 shipboard line transect sighting
survey, conducted principaly dong the Gulf Stream north wall between Cape Hatteras and Georges Bank (Table 1; Waring et al .
1992). Datawere collected by one team that searched by naked eye and andyzed using DISTANCE (Buckland et al. 1993; Lagke
et al. 1993). Edtimatesinclude school size-bias, if gpplicable, but do not include corrections for g(0) or dive-time. Variability was
edtimated using bootstrap resampling techniques.

A population size of 3,636 (CV = 0.36) Globicephala sp. 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; Waring
et al. 1992; Waring 1998). Datawere collected by oneteam that searched by naked eye and andyzed using DISTANCE (Buckland
et al. 1993; Lagkeet al. 1993). Edtimatesincludeschool size-hias, if gpplicable, but no correctionsfor g(0) or dive-time. Variability
was estimated using bootstrap resampling techniques.

A populaion size of 3,668 (CV=0.28) and 5,377 (CV=0.53) Gl obicephal a . wasestimated from line transect aeria surveys
conducted from August to September 1991 using the Twin Otter and AT-11, respectively (Table 1; Anon. 1991). The study area
included that covered in the CETAP study plus severd additional continental dope survey blocks. Due to weather and logistica
congtraints, several survey blocks south and east of Georges Bank were not surveyed. The datawere andyzed using 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 calibration analysis has not been conducted.

A population size of 668 (CV=0.55) Gl obi cephal a sp. wasestimated from aJune and July 1993 shipboard linetransect sighting
survey conducted principaly 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 wereanadyzed using DISTANCE (Buckland et al. 1993; Lagke et al. 1993). Edimatesinclude
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 size of 8,176 (CV=0.65) Globicephala sp. was estimated from a July to September 1995 sighting survey
conducted by two shipsand an airplanethat covered watersfrom Virginiato the mouth of the Gulf of St. Lawrence (Table1; NMFS
unpublished data)). Total 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 coastline tothe 50 fathom contour line, the southern Gulf of Maine, and shelf waters off Nova
Scaotia 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 integral method (Palka 1995) and DISTANCE (Buckland et al. 1993). Shipboard
edtimates were corrected for g(0) and, if applicable, dso for school sze-hias. Standard aerid sighting procedures with two bubble
windows and one belly window observer were used during the agrid survey. An estimate of g(0) was not madefor the aerid portion
of thesurvey. Estimatesdo not include correctionsfor dive-time. Variahility was estimated using bootstrap resampling techniques.

Although the 1990-1995 surveys did not sample the same areas or encompass the entire pilot 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,
seasonally, at least severa thousand pil ot whalesare occupying thesewaters, however, survey coverageto dateisnot judged adequate
to provide a definitive estimate of pilot wha e abundance in the western North Atlantic.

Thebest available current abundance estimatefor Gl obi cephal a sp. is8,176 (CV=0.65) 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 the
known habitat.
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Tablel. Summary of abundanceestimatesfor thewestern North Atlantic Globi cephala sp. Month, year, and areacovered during
each abundance survey, and resulting abundance esimate (N,.,) and coefficient of variation (CV).

Month/Y ear Area Npest cv
1951-1961 Newfoundland 50,000 None reported
1951-1961 Newfoundland 50,000-60,000 None reported
i 'u”rfm 3‘1";268'2& Cape Hatteras, NC to Nova Scotia 11,120 029
Aug 1990 Gulf Stream 1,043 0.78
Jun-dul 1991 Cape Hatteras, NC to Georges Bank, shelf edge only 3,636 0.36
Aug-Sep 1991 Cape Hatteras, NC to Nova Scotia 3,668 and 5,377 0.28 and 053
Jun-dul 1993 Georges Bank to Scotian shdlf, shelf edge only 663 055
Jul-Sep 1995 Virginiato Gulf of S. Lawrence 8,176 0.65

* 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-normaly distributed
best abundance estimate. Thisis equivadent to the 20th percentile of the log-norma distribution as specified by Wade and Angliss
(1997). The best estimate of abundance for Globicephala . is 8,176 (CV=0.65). The minimum population estimate for
Globicephala . 54,968 (CV=0.65).

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

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for thisstock. Life history parametersthat could be used to estimate
net productivity includethosefrom animal stakeninthe Newfound and drivefishery: cavinginterva 3.3 years; lactation period about
21-22 months, gestation period 12 months; births mainly from June to November; length at birthis 177 cm; mean length at sexud
maturity, 490 cm, maes, and 356 cm, femdes, age at sexua maturity is 12 yearsfor maes and 6 years for females, and mean adult
length is 557 cm for males and 448 cm for femaes; and maximum age was 40 for maes, and 50 for females (Sergeant 1962; Kasuya
et al. 1988). Anayssof data recently collected from animals taken in the Faroe Idands drive fishery produced higher values for
al parameters (Bloch et al. 1993; Desportes et al. 1993; Martin and Rothery 1993). These differences are likely related, at lesst
in part, to larger sample sizes and newer andytical techniques.

For purposes of this assessment, the maximum net productivity ratewas assumed to be 0.04. Thisva ueisbased on theoretical
modding showing that cetacean populaions may not grow at rates much gregter than 4% given the congraints of their reproductive
life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potentid Biologicd Removd (PBR) isthe product of minimum population Sze, 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 size for Globicephala
sp. is4,968 (CV=0.65). The maximum productivity rate is 0.04, the default value for cetaceans. The “recovery” factor, which
accountsfor endangered, depl eted, threatened stocks, or stocksof unknown statusrel ativeto optimum sustainable popul ation (OSP)
isassumed to be 0.45 because the CV of the average mortdity estimate is between 0.6-0.8; Wade and Angliss 1997) , and because
thisstock is of unknown status. PBR for the western North Atlantic Globicephala sp. is45.

ANNUAL HUMAN-CAUSED MORTALITY



Totd fishery-related mortality and seriousinjury cannot be estimated separately for the two speciesof pilot whaesin the 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-reated mortality
and seriousinjury. Total annua estimated averagefishery-related mortality or seriousinjury tothisstock during 1993-1997 was40.3
pilot whaes (CV =0.71; Table 2).

Fishery Information
USA

Prior to 1977, there was no documentation of marine mammal by-catch in distant-water fleet (DWF) activities off the northeast
coast of the USA A fishery observer program, which has collected fishery dataand information on incidental by-catch of marine
mammds, was etablished in 1977 with the implementation of the Magnuson Fisheries Conservation and Management Act
(MFCMA). DWFeffortinthe Atlantic coast EEZ under MFCMA hasbeen directed primarily towards Atlantic mackerel and squid.
An average of 120 different foreign vessdls 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 adong the USA
Atlantic coast. Thiswasthefirgt year that the Northeast Regiona Observer Program assumed responsibility for observer coverage
of thelongline vessds. 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 longline vessalsincluded among the DWF vessds averaged 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% obsarver 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;
Waring 1995). A tota of 391 (90%) weretakeninthemackerd fishery, and 41 (9%) occurred during Loligo and Illex squid-fishing
operations. Thistotd includes 48 documented takes by USA vessalsinvolved in joint venture fishing operations in which USA
captains transfer their catches to foreign processing vessds. 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 dso caught in both the hake fishery and
tunalonglinefisheries (Waring et al. 1990).

Thedistribution of long-finned pil ot whal e, anorthern species, overlapswith that of the short-finned pil ot whal e, apredominantly
southern species, between 35E30'N to 38E0ON (Lestherwoodet al . 1976). Althoughlong-finned pilot whaesaremost 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 considered together.

Dataon current incidenta takesin USA fisheries are available from severd sources. In 1986, NMFS established a mandatory
sdf-reported fisheriesinformation system for large pdagic fisheries. Data files are maintained a 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. Inlate 1992 and in 1993, the SEFSC provided obsarver coverage of
peagic longline vessalsfishing off the Grand Banks (Tail of the Banks) and provides observer coverage of vessdls fishing south of
Cape Hatteras.

Pelagic Drift Gillnet

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 coastdl snk
gillnet.

The estimated total number of haulsin the pelagic drift gillnet fishery increased from 714 in 1989 to 1,144 in 1990; theredfter,
with the introduction of quotas, effort was severely 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 which
prohibited the operation of this fishery in 1997. Further, in January 1999 the NMFS issued a Fina Rule to prohibit the use of
driftnets (i.e.,, permanent closure) in the North Atlantic swordfish fishery (50 CFR Part 630). Fifty-nine different vessdls
participated in this fishery at one time or another between 1989 and 1993. Since 1994, between 10-12 vessels have participated in
thefishery (Table 2). Observer 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 was concentrated aong the southern edge of Georges
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Bank and off Cgpe Hatteras. Examination of the species compaosition of the catch and locations of thefishery throughout the year,
suggested that the pelagic drift gillnet fishery be dratified into two strata, a southern or winter stratum, and a northern or summer
stratum. Estimates of thetota by-catch, from 1989 to 1993, were obtained using the aggregated (pooled 1989-1993) catch rates, by
grata (Northridge 1996). Estimatesof total annua by-catch for 1994 and 1995 were estimated from the sum of the observed caught
and the product of the average bycatch per haul and the number of unobserved haulsasrecorded in self-reported fisheriesinformation.
Variances were estimated using bootstrap re-sampling techniques. Between 1989 and 1995, sixty -eight mortalities were observed
inthelarge pdagic drift gillnet fishery. Theannud fishery-related mortdity (CV in parentheses) was 77in 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); averageannua
mortaity between 1993-1997 was 17.8 pilot whales (0.09) (Table 2). Table 3 summarizes thenumber of animasreleased diveand
classfied asinjured or non-injured. It dso includesthe ratio of observed toestimated mortditiesfor thisfishery. Because animds
released dive may have subsequently died duetoinjuriesreceived during entanglement, pilot whalesthat wererel eased wereincluded
inthe mortdity estimates. Filot whales were taken dong the continental shelf edge, northeast of Cape Hatteras in January and
February. Takes were recorded at the continental shelf edge east of Cape Charles, Virginia, in June. Pilot whales were taken from
Hydrographer Canyon aong the Great South Channd to Georges Bank from July-November. Takesoccurred at the Oceanographer
Canyon continenta shelf break and aong the continental shelf northeast of Cape Hatterasin October-November.

Peagic Pair Trawl

Effort in the pelagic pair trawl fishery has increased during the period 1989 to 1993, from zero haulsin 1989 and 1990, to an
edtimated 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, and from mid-summer to November in 1994 and 1995. Seasampling began in October 1992 (Gerrior et al. 1994), and 48 sets
(9% of thetota) were sampled in that season, 102 hauls (17% of thetotal) were sampled in 1993. 1n 1994 and 1995, 52% (212) and
54% (238), respectively, of the sets were obsarved. Twelve vessals have operated in thisfishery. The fishery extends from 35°N
to 41°N, and from 69EW to 72EW. Approximately 50% of thetota effort was within aone degree square a 39°N, 72°W, around
Hudson Canyon. Examination of the locations and species composition of the by-catch, showed little seasond change for the six
months of operation and did not warrant any seasona or ared dratification of this fishery (Northridge 1996). Five pilot whale
(Globicephala sp.) mortdities were reported in the salf-reported fisheries information in 1993. In 1994 and 1995 observers
reported one and twelve mortdities, respectively.  The estimated fishery-related mortdity to pilot whaes in the USA Atlantic
attributable to thisfishery in 1994 was 2.0 (CV=0.49) and 22 (CV=0.33) in 1995. Sincethisfishery isnolonger exids, it hasbeen
excluded from Tables2 and 3.

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

Pelagic Longline

The peagic longline fishery operates in the USA Atlantic (including Caribbean) and Gulf of Mexico EEZ (SEFSC unpublished
data). Interactionsbetween the pdagiclonglinefishery and pilot whales have 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 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 peagiclonglinefishery, based on mandatory
sdf-reported fisheries information, was 11,279 setsin 1991, 9,869 setsin 1992, 9,862 setsin 1993, 9,481 setsin 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 hasbeen monitored with about 5% observer coverage, intermsof tripsobserved, within every datisticd reporting areawithin
the EEZ and beyond. Off the USA Atlantic coadt, the fishery has been observed from January to March off Cape Hatteras, in May
and June in the entire Mid-Atlantic, and in July through December in the Mid-Atlantic Bight and off NovaScotia. Thisfishery has
been monitored with about 5% observer coverage, intermsof trips observed, since 1992. The 1992-1997, estimated take was based
on arevised andyssof the observed incidenta take and sdf-reported incidentd 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). Mogt of the estimated marine
mammd by-catch was from EEZ waters between South Carolinaand Cape Cod (Johnson et al. 1999). Pilot whaes are frequently
observed to feed on hooked fish, particularly big-eye tuna(NMFS unpublished data). Between 1990-1997 fifty- eight pilot whales
(including two identified as a short-fin pilot whal€) were released dive, and one mortdity was observed. The condition codes that
the observers assgned to the disentangled animas were: dive (41 animds); unknown (10 animds); and deed (5 animads). January-
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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 lines between
Barnegatt Bay and CapeHatteras. The estimated fishery-related mortdity to pilot whaesin the USA Atlantic (excluding the Gulf
of Mexico) atributableto thisfishery was: 40in 1992 (CV =1.00), and zeroin 1993-1997; average annua mortaity between 1993-
1997 was 0 pilot whales (Table 2). Injured and released dive animas are not included in the Table 2 mortdity estimates. Table 3
summarizes the number of animas released dive and classfied asinjured or non-injured. It aso includes the ratio of observed to
egtimated mortditiesfor thisfishery.
Bluefin Tuna Purse Seine

The tuna purse seine fishery between Cape Hatteras and Cape Cod is directed at smal and medium bluefinand skip jack for the
canning industry, while north of Cape Cod purse seine vessels are directed at large medium and giant bluefin tuna (NMFS, 1995).
Thelatter fishery is entirely separate from any other Atlantic tuna purse seine fishery.  Spotter aircraft are used to locate fish
schoals. Theofficid sart dateis August 15, set by regulation. Individua vessd quotas (I'VQs) and alimited access system prevent
aderby fishery situation. Catch rates are high with this gear and consequently, the season usualy only lasts afew weeksfor large
mediums and giants. The 1996 regulations alocated 250 MT (5 IVQs) with a minimum of 90% giants and 10% large mediums.
Limited obsarver data are available for thebluefin tunapurseseinefishery. Out of 45total tripsmadein 1996, 43 trips (95.6%) were
observed. Forty-four setswere made on the 43 observed tripsand al setswere observed. A tota of 136 dayswere covered. Two
interactions with pilot whales were observed in 1996. In oneinteraction, the net was actudly pursed around one pilot whale, the
rings werereleased and the animal escaped dive, condition unknown. Thisset occurred east of the Great South Channel and just north
of the Cultivator Shodsregion on Georges Bank.  In asecond interaction, five pilot whaleswere encircled inasat. The net was
opened prior to pursing to let the whales swim free, apparently uninjured. This set occurred on the Cultivator Shoals region on
Georges Bank. Thisfishery was not observed in 1997.
North Atlantic Bottom Trawl

Vesslsin the North Atlantic bottom trawl fishery, aCategory |1 fishery under the MMPA, were obsarved in order to meet
fishery management needs, rather than marinemamma management needs. Anaverageof 970 (CV = 0.04) vessds(full and part time)
participated annualy in the fishery during 1989-1993. The fishery is active in New England in al seasons. One mortdity was
documented in 1990, and one anima wasre eased aliveand uninjuredin 1993. The estimated fishery-related mortdity to pilot whales
inthe USA Atlantic attributableto thisfishery was. 0in 1993-1997; averageannua mortality between 1993-1997 was 0 pilot whales
(Table 2). However, these estimates should be viewed with caution due to the extremdly low (<1%) obsarver coverage. Table 3
summarizes the number of animals released dive and classified as injured or non-injured. 1t dso indudes the ratio of observed to
estimated mortaitiesfor 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 occursalongthe 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 wasorigindly classfied asaCategory 11 fishery in 1990, but wasrecl assified asa Category 111 fishery in 1992. Thecombined
fishery wasreclassfied 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 11 classfication. Threefishery-reated mortdity of
pilot whaeswere reported in salf-reported fisheriesinformation from the mackerel trawl fishery between 1990-1992. Onemortdity
was observedinthe 1996 Ilex squid fishery. Theestimated fishery-related mortdity to pilot whalesinthe USA Atlantic attributable
to thisfishery was: 45 in 1996 and 0in 1997; average annud mortality between 1996-1997 was22.5 pilot whdes(CV =1.27) (Table
2). However, these estimates should be viewed with caution due to the extremdy low (<1%) observer coverage.

CANADA

Anunknown number of pilot whales have dso been takenin Newfoundland and L abrador, and Bay of Fundy, groundfish gillnets,
Atlantic Canada and Greenland sdmon 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
Newfoundiand, 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 Sdmon Fund (Read
1994).

T)here were 3,121 cod trgps operating in Newfoundland and Labrador during 1979, and about 7,500 in 1980 (Reaed 1994). This
fishery was closed at the end of 1993 due to collgpse of Canadian groundfish resources.

Between January 1993 and December 1994, 36 Spanish deep water trawlers, covering 74 fishing trips (4,726 fishing days and
14,211 sats), were observed in NAFO Fishing Area 3 (off the Grand Bank) (Lens 1997). A totd of 47 incidentd catches were
recorded, which included one long-finned pilot whale. Theincidenta mortdity rate for pilot whaeswas (0.007/st).
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Table2. Summary of the incidental mortdlity of pilot whales (Globicephala sp.) by commercia fishery including the years
sampled (Y ears), the number of vessds active within thefishery (Vessdls), thetype of dataused (Data Type), the annual
observer coverage(Observer Coverage), themortalitiesrecorded by on-board observers(Observed Mortdity), theestimated
annud mortdity (Estimated Mortdlity), the estimated CV of the annua mortdity (Estimated CV's) and the mean annud

mortdity (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)

1 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 coveragefor thepeagic drift gillnet, pair trawl andlonglinefishery areintermsof sets. Thetrawl fisheriesare measured
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
coverage. 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 animas. However, the SEFSC
mandatory loghook datawastaken at facevalue, and thereforeit wasassumed that 1 set wasfished withinthistrip, 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 operatein 1997; the average annua mortality isbased on the number 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 excude the Gulf of Mexico.

82



Table3. Summary of pilot whaes (Globicephala p.) released dive, by commercid fishery, years ssmpled (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 Years Ratio Injurec? Uninjured
Pelagic Drift Gillnet 93-97 11/31, 17/20,9/9.1,7/11, 11,0,0,0,NA 0
NA
Pdagic Long Line 93-97 0,0,0,0,0 NA, 5% 4%, 0, 1? 16%,9°,10%4 0,0
North Atlantic Bottom Traw! 93-97 0,0,0,0,0 0,0,0,0,0 0,1,0,0,0
1 Released dive with condition unknown.
2 SeeAppendix 1.
3 Injured and released dive animds are not included in the Table 2 mortdity estimates.
4

Datafrom Table 6 (Johnson et al. 1999). Information on status of released animals was not reported.

Other Mortality

Pilot whales have a propensity to mass strand throughout their range, but theroleof human activity intheseeventsisunknown.
Between two and 120 pilot whaes have stranded annudly either individualy or in groupsin the NMFS Northeast Region (Anon.
1993b) since 1980. From 1992-1997, 65 long-finned pil ot whae stranded between South Cardlinaand Maine, including 22 animals
that mass stranded in 1992 aong the Massachusetts coast (NMFS unpublished data).

A potentid human-caused source of mortdity is from polychlorinated biphenyls (PCBs) and DDT, moderate levels of which
have been found in pilot whale blubber (Taruski 1975; Muir et al. 1988). The effect of the observed levels of such contaminants
is unknown.

STATUSOF STOCK

The gtatus of long-finned pilot whales relative to OSP in USA Atlantic EEZ is unknown, but stock abundance may have been
affected by reduction in foreign fishing, curtailment of the Newfoundland drive fishery for pilot whaes in 1971, and increased
abundance of herring, mackerd, and squid stocks. There are insufficient data to determine the population trends for this species.
The speciesis not listed under the Endangered Species Act. Thetotd fishery-related mortality and serious injury for this stock is
not less than 10% of the ca culated PBR and, therefore, cannot be considered to be insgnificant and approaching zero mortdity and
seriousinjury rate. The 1993-1997 estimated average annual fishery-related mortdity to pilot whales, Globicephala sp., did not
exceed PBR, therefore, thisis not a strategic stock.
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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.

89



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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October 1999
WHITE-SIDED DOLPHIN (Lagenorhynchus acutus):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

White-sided dolphins are found in temperate and sub-polar weaters of the North Atlantic, primarily on continental shelf waters
to the 200 m depth contour. The speciesinhabitswaters from central west Greenland to North Caralina (about 35EN) and perhaps
asfareastas43® W (Evans 1987). Digtribution of sghtings, strandings and incidentd takes suggests thepossibly existenceof three
stocks units: aGulf of Maine, Gulf of St. Lawrence, and aLabrador Sea stock (Paka et al. 1997). No genetic studies have been
conducted to test this proposed population structure, although some samples are available to initiate such a study (about 25
specimens). Evidence for a separation between the well documented unit in the southern Gulf of Maine and a Gulf of St. Lawrence
population comesfrom ahiatus of summer sightingsaong the Atlantic sideof NovaScotia. Thishasbeen reportedin Gaskin (1992),
is evident in Smithsonian stranding records, and was seen during an abundance survey conducted in summer 1995 that covered waters
fromVirginiato theentrance of the Gulf of St. Lawrence. White-sided dolphinswere seen frequently in eastern Gulf of Mainewaters
and in waters at the mouth of the Gulf of S. Lawrence, but only onesghting wasrecordedinthewatersbetween thesetwo regions.

The Gulf of Maine stock of white-sded dolphins are most common in continenta shelf waters from Hudson Canyon
(approximately 39%EN) north through Georges Bank, and in the Gulf of Maineto thelower Bay of Fundy. Sightings data indicate
seasond shiftsin digtribution.  During January to April, low numbers of white-sided dolphins are found from Georges Bank to
Jeffreys Ledge (off New Hampshire), and even lower numbers are south of Georges Bank, as documented by a few strandings
collected on beaches of Virginiaand North Carolina. From Junethrough September, large numbers of white-sided dolphinsarefound
from Georges Bank to lower Bay of Fundy. FromOctober to December, white-sided dolphins occur at intermediate densitiesfrom
southern Georges Bank to southern Gulf of Maine (Payne and Heinemann 1990). Sightings south of Georges Bank and around
Hudson Canyon have been seen a all times of the year but a low dengties. The Virginiaand North Carolina observations appear
to represent the southern extent of the speciesrange.

Prior to the 1970's, white-sided dolphins in
USA waterswerefound primarily offshoreonthe e N "
continental dope, while white-beaked dolphins : |_'5" g2 ME { o L e il
(L. albirostris) were found on the continental f R o i S NE o7
shelf. During the 1970's, there was an gpparent ; L SR T
switch in habitat use between these two species. ! o
This shift may of been aresult of theincreasein ; (TER A
sand lancein thecontinental shelf waters(Katona L ) o .
et al. 1993; Kenney et al. 1996). o ; S PR ek S

POPULATION SIZE et
The total number of white-sided dolphins :
aong the eastern USA and Canadian Atlantic ik .
coadt is unknown, athough four estimates from . '
sdect regions are available from spring, summer
and autumn 1978-82, July-September 1991-92, 3
and July-September 1995 (Table 1; Figure 1). . e
A population size of 28,600 white-sided L)
dolphins (CV=0.21) was estimated from an aexid G
survey program conducted from 1978t0 1982 on
the continenta shelf and shelf edge waters Figure 1. Distribution of white-sided dolphin sightings from NEFSC
between CapeHatteras, North Carolinaand Nova shipboard and aerial surveys during the summer in 1990-1995.
Scotia (Table 1; CETAP 1982). The estimate Isobaths are at 100 mand 1,000 m.
was based on an inverse variance weighted
pooling of spring, summer and autumn data. An average of these seasons were chosen because the greatest proportion of the
population off the northeast USA coast appeared inthe study areaduring these seasons. Thisestimate doesnot include acorrection
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for dive-time or g(0), the probability of detecting an anima group on thetrack line. This estimate may not reflect the current true
population size because of its old age, and it was estimated just after cessation of extensive foreign fishing operationsin the region.

A population size of 20,400 (CV=0.63) white-sided dol phinswas estimated from two shipboard linetransect surveys conducted
duringJuly to September 1991 and 1992 in the northern Gulf of Maine-lower Bay of Fundy region (Table 1; Pakaet al. 1997). This
population sizeis aweighted-average of the 1991 and 1992 estimates, where each annud estimate was weighted by the inverse 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; Lagke et al. 1993) the abundance included an estimate of
school size-hias, if gpplicable, an estimate of g(0), probability of detecting a group on thetrack line, but no correctionfor dive-time
or ship avoidance. Variability was estimated using bootstrap re-sampling.

A population sizeof 729 (CV = 0.47) white-sided dolphins was etimated from a June and July 1993 shipboard line transect
sighting survey conducted principaly between the 200 and 2,000m isobaths from the southern edge of Georges Bank, across the
Northeast Channd to the southeastern edge of the Scotian Shdlf (Table1; Anon. 1993). Datawere collected by two aternating teams
that searched with 25x150 binoculars and were analyzed usng DISTANCE (Buckland et al. 1993; Lagke et al. 1993). Edimates
includeschool size-hias, if applicable, but do not include correctionsfor g(0), dive-time or ship avoidance. Variability was esimated
using bootstrap re-sampling techniques.

A population size of 27,200 (CV=0.43) white-sided dolphins was 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 S. Lawrence (Table 1;
NMFSNEFSC unpublished data). Totd track line length 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 Scotiafrom the coastline to the 1000 fathom contour line. Shipboard data were collected using atwo independent
sightingteam procedure and were andyzed 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 Sze-bias. Standard aeria Sghting procedureswithtwo
bubble windows and one belly window observer were used during the aerid survey (Paka1996). An estimate of g(0) wasnot made
for the agrid portion of the survey. Estimatesdo not include correctionsfor dive-timeor ship avoidance. Variahility was estimated
using bootstrap re-sampling techniques.

There are no published abundance estimates for this species in Canadian waters which lie farther north or east of the above
surveys (Gaskin 1992).

The best available current dbundance estimate for white-sided dolphinsin USA watersis 27,200 (CV=0.43) as estimated from
the July to September 1995 linetransect survey becausethis survey isrecent and provided the most complete coverage of theknown
habitat.

Tablel. Summary of abundance estimatesfor western North Atlantic white-sided dolphins. Month, year, and areacovered during
each abundance survey, and resulting abundance estimate (N,..;) and coefficient of variation (CV).

Month/Y ear Area Noeg CcVv
spring, summer & .
autumn 197882 Cape Hatteras, NC to Nova Scotia 28,600 021
Jul-Sep 1991-92 N. Gulf of Maine and Bay of Fundy 20,400 0.63
Jun-Jul 1993 Georges Bank to Scotian shelf, shelf edge only 729 047
Jul-Sep 1995 Virginiato Gulf of &. Lawrence 27,200 043

Minimum Population Estimate

The minimum populaion estimate is the lower limit of the two-tailed 60% confidence interva 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 etimate of abundance for white-sided dolphinsis 27,200 (CV=0.43). The minimum population estimate for the
western North Atlantic white-sided dolphinsis 19,196 (CvV=0.43).

Current Population Trend



There areinsufficient datato determine population trends for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for thisstock. Life history parametersthat could be used to etimate
net productivity include: cavinginterval is2-3years; |actation period is 18 months; gestation period is 10-12 monthsand birthsoccur
from May to early August, mainly in June and July; lengthat birthis 110 cm; length a sexua maturity is230-240 cm for males, and
201-222 cmfor femdes; age at sexud maturity is8-9 yearsfor malesand 6-8 yearsfor femaes; mean adult lengthis250 cmfor males
and 224 cm for femaes (Evans 1987); and maximum reported age for maesis 22 years and for femdes, 27 years (Sergeant et al.
1980).

For purposes of this assessment, the maximum net productivity rate was assumed to be0.04. Thisvaueisbased ontheoretica
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 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 sizeis19,196 (CV=0.43).
The maximum productivity rate is 0.04, the default vaue for cetaceans. The “recovery” factor, which accounts for endangered,
depleted, threatened, or stocks of unknown status reltive to optimum sustainable popul ation (OSP) is assumed to be 0.48 because
this stock is of unknown status and the CV of the mortality estimate is between 0.3 and 0.6. PBR for the western North Atlantic
white-sided dolphinis 184.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Fishery Information

Recently, within USA waters, white-sided dol phinshave been caught in the New England multispeciessink gillnet, Mid-Atlantic
coastal gillnet, peagic drift gillnet, North Atlantic bottom trawl, and Atlantic squid, mackerd, butterfish trawl fisheries (Table 2).
Estimated average annual fishery-related mortality and seriousinjury to the western North Atlantic white-sided dolphin stock from
these USA fisheries during 1993-1997 was 287 dolphins per year (CV = 0.47).
Earlier Interactions

Inthepast, incidentd takesof white-sided dol phinshavebeen recorded inthe New England and Bay of Fundy multispeciesgillnet
fisheries and the Atlantic foreign mackerd fishery. Inthemid 1980's, during aUniversity of Mainestudy, gillnet fishermenreported
six takes of white-sided dolphins of which two carcasses were necropsied for biologica studies (Gilbert and Wynne 1987; Gaskin
1992). NMFSforeign fishery observers have reported 44 takes of Atlantic white-sided dolphinsincidenta to fishing activitiesin
the continental shelf and continenta dopewatershetween March 1977 and December 1991 (Waring et al. 1990; NMFSunpublished
data). Of theseanimals, 96% weretakeninthe Atlantic mackerd fishery. Thistota includesnine documented tekesby USA vessdls
involved injoint-venturefishing operationsin which USA captainstransfer their catchesto foreign processing vessdls. Priorto 1977,
there was no documentation of marine mammal by-catch in distant-water fleet (DWF) activities off the northeast coast of the USA
Withimplementation of the Magnuson Fisheries Conservetion and Management Act (MFCMA) inthat year, an observer program
was established which has recorded fishery dataand informetion of incidenta by-catch of marinemammals. DWF effort inthe USA
Atlantic Exclusive Economic Zone (EEZ) under MFCMA has been directed primarily towards Atlantic mackerdl and squid. From
1977 through 1982, an average of 120 different foreign vessels per year (range 102-161) operated withinthe Atlantic coast EEZ. In
1982, there were 112 different foreign vessals, 16%, or 18, were Japanese tunalongline vessels operating along the USA east coadt.
Thiswasthefirg year that the Northeast Regiond Observer Program assumed responsibility for observer coverage of the longline
vesss. Between 1983 and 1991, the numbers of foreign vessels operating within the Atlantic coast EEZ each year were 67, 52, 62,
33, 27, 26, 14, 13, and 9, respectively. Between 1983 and 1988, the numbers of DWF vessds included 3, 5, 7, 6, 8, and 8,
respectively, Japaneselonglinevessdls. Observer coverage on DWF vessal swas 25-35% during 1977-82, and increased to 58%, 86%,
95%, and 98%, respectively, in 1983-86; 100% observer coverage was maintained during 1987-91. Foreign fishing operations for
squid ceased a the end of the 1986 fishing season and for mackerd at the end of the 1991 season.

USA
New England Multispecies Sink Gillnet



Between 1990 and 1997 there were 39 mortalities observed in the New England multispecies sink gillnet fishery (Table2). The
Northeest Fisheries Science Center (NEFSC) Sea Sampling Observer Program wasinitiated in 1989, and sincethat year thisfishery
has been covered by the program. 1n 1993 therewere approximately 349 vessals(full and part time) intheNew England multispecies
sink gillnet fishery (Waden 1996). Obsarver coverage, expressed as a percentage of the number of trips, hasbeen 1%, 6%, 7%, 5%,
7%, 5%, 4%, and 6% for years 1990 to 1997, respectively. Thefishery hasbeen observed in the Gulf of Maine and in Southern New
England. Most white-sided dol phins have been taken in waters south of Cape Ann during April to December. In recent years, the
mgjority are east and south of Cape Cod. Estimated annud fishery-related mortdities (CV in parentheses) were 49in 1991 (0.46),
154in 1992 (0.35), 205in 1993 (0.31), 240 in 1994 (0.51), 80 in 1995 (1.16), 114 in 1996 (0.61) (Bisack 1997a), and 140 (0.61) in
1997. Average annud estimated fishery-related mortdity during 1993-1997 was 156 white-sided dolphins per year (0.26) (Table
2).

Mid-Atlantic Coastal Gillnet

Onewhite-sided dolphinwas observed takenin thisfishery during 1997 (Table2). Noneweretakenin observedtripsduring 1993
t01996. InJuly 1993, an observer program wasinitiated inthe USA Atlantic coasta gillnet fishery by the NEFSC Sea Sampling
program. Twenty trips were observed during 1993. During 1994 and 1995 221 and 382 trips were observed, respectively. This
fishery, which extends from North Carolinato New Y ork, is actualy acombination of small vessd fisheriesthat target avariety of
fish species, some of which operate right off the beach. The number of vessalsin this fishery is unknown because records, which
arehdd by both state and federd agencies, have not been centralized and standardized. Observer coverage, expressed as percent of
tons of fish landed, was 5%, 4%, and 3% for 1995, 1996, and 1997, respectively (Table 2). During 1995 and 1996, observed fishing
effort was concentrated off NJ and scattered between DE and NC from 1 to 50 miles off the beach. By-catch estimates were
determined using methods similar to that used for by-catch estimates in the New England multispecies gillnet fishery (Bravington
and Bisack 1996; Bisack 19978). Using the observed takes of white-sided dolphins, the estimated annuad mortdity (CV in
parentheses) attributed to this fishery was 0 for 1995 and 1996, and 45 (0.82) for 1997. However, because the spatid-tempora
distribution of observer coverage did not cover dl types of gillnet fisheriesin the mid-Atlantic region during al times of the year, it
islikely that the estimated numbers are under-estimates.  Average estimated white-sided dolphin mortality and seriousinjury from
the Mid-Atlantic coastal gillnet fishery during 1995 to 1997 was 15 (CV=0.82) (Table 2).

Pelagic Drift Gillnet

In 1996 and 1997, the NMFSissued management regulations which prohibited the operation of thisfishery in 1997. Further,
in January 1999 the NMFSissued aFind Ruleto prohibit the use of driftnet gear inthe North Atlantic swordfishfishery (50 CFR
Pat 630). During 1991 to 1996, two white-sided dol phinswere observed taken in the Atlantic pelagic drift gillnet fishery. 1n 1986,
NMFS established amandatory salf-reported fisheriesinformation system for large pelagic fisheries. Data files are maintained at
the Southeast Fisheries Science Center (SEFSC). The estimated tota number of hauls in the Atlantic peagic drift gillnet fishery
increased from 714in 1989to 1,144 in 1990; thereafter, with theintroduction of quotas, effort wasseverely reduced.  Theestimated
number of haulsin 1991, 1992, 1993, 1994, 1995 and 1996 were 233, 243, 232, 197, 164, and 149 respectively. Fifty-ninedifferent
vessdls participated in this fishery a one time or another between 1989 and 1993. 1n 1994, 1995, and 1996 therewere 11, 12, and
10 vessdls, respectively, inthefishery (Table2). Observer 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. Ohsarver coveragedropped during
1996 because some vessals were deemed too smdll or unsafe by the contractor that provided observer coverageto NMFS.  Fishing
effort was concentrated along 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 drift gillnet fishery is dratified into two drata, a
southern or winter sratum, and a northern or summer stratum.  Estimates of the total by-catch, for each year from 1989 to 1993,
were obtained usingthe aggregated (pooled 1989-1993) catch rates, by strata (Northridge 1996). Estimates of total annual by-catch
for 1994 through 1996 were estimated for each year separately by summing the observed caught with the product of the average by-
catch per haul and the number of unobserved hauls as recorded inlogbooks.  Variances were estimated using bootstrap re-sampling
techniques (Bisack 1997b). Estimated annud fishery-related mortaity and seriousinjury (CV in parentheses) was4.4in 1989 (.71),
6.8in1990(.71),0.9in 1991 (.71), 0.8in 1992 (.71), 2.7 in 1993 (0.17), 0in 1994, 1995, and 1996. There was no fishery during
1997. Edimated average annua mortdity and seriousinjury related tothisfishery during 1993-1996 was 0.7 white-sided dolphins
(0.17) (Table 2).

North Atlantic Bottom Trawl

Threemortaitieswere documented between 1991 and 1997 in the North Atlantic bottom trawl fishery (Table2). TheNortheast
Fisheries Science Center (NEFSC) Sea Sampling Observer Program was initiated in 1989, and since that year this fishery has been
covered by the program, though at alow level. Vessdsin the North Atlantic bottom trawl fishery, a Category 111 fishery under the
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MMPA, were observed in order to meet fishery management needs, rather than marine mammal management needs. Anaverage of
970 (CV = 0.04) vesds (full and part time) participated annualy in thefishery during 1989-1993. The fishery is activein New
England watersin dl seasons. The one white-sided dolphin taken in 1992 wastaken in ahaul that was composed of 43% cod, 20%
silver hake, and 17% pollock. One of the 1994 takes was in ahaul that was composed of 42% white hake, 19% pollock, and 16%
monkfish. The other 1994 take wasin ahaul that kept seven species of which none were dominant. The estimated fishery-related
mortdity from 1992 was 110 (CV =0.97), from 1994 it was 182 (CV=0.71), and it was 0 in the other years (Bisack 1997b). The
average annud estimate fishery-related mortality during 1993-1997 was 36.4 white-sided dolphins (CV = 0.71) (Table 2).
Squid, Mackerd, Butterfish Trawl

One white-sided dolphin was observed taken in the mackerel sub-fishery during 1997 (Table2). Thesquid, mackerd, butterfish
trawl fishery, though managed under one FMP by the Mid-Atlantic Fisheries Management Council, is actudly three independent
fisheries operating in different areas during different times of the year (NMFS 1998). The Loligo squid sub-fishery is mostly in
southern New England, New Y ork and Mid-Atlantic waters, where fishing patterns reflect the seasona migration of the Loligo
(offshoreduring October to March and inshoreduring April to September). Thelllex sub-fishery isprimarily onthecontinental dope
during June to September. The mackerel sub-fishery during January to May is primarily in the southern New England and Mid-
Atlantic waters, while during May to December, it is primarily in the Gulf of Maine. The butterfish sub-fishery isprimarily aby-
catch of the squid and mackerd sub-fisheries. Butterfish migrate north and inshore during the summer, and south and offshoreduring
the winter. In 1995, the squid, mackerdl, butterfish trawl fishery was classified as a Category 1l fishery. Observer coverage was
very low; as expressed as percentage of trips observed, it was 0.07% in 1996 and 0.08% in 1997. The by-catch, stratified by sub-
fishery, season and geographica area, was estimated using the ratio estimator method, as was documented in Bisack (1997b). The
edtimated fishery-reated mortaity was0in 1996 and 161 (CV=1.58) in 1997. Theaverageannua estimated fishery-related mortality
during 1996 and 1997 was 80.5 (CV=1.58) (Table 2).

CANADA

Thereislittleinformation avail ablewhich quantifiesfishery interactionsinvol ving white-sided dol phinsin Canadianwaters. Two
white-sided dol phins were reported caught in groundfish gillnet setsin the Bay of Fundy during 1985 to 1989, and nine were taken
in West Greenland between 1964 and 1966 in the now non-operational salmon drift nets (Gaskin 1992). Severa (number not
specified) wered so taken during the 1960'sin the now non-operational Newfoundland and Labrador groundfish gillnets. A few were
taken in an experimentd drift gillnet fishery for sdmon off West Greenland which took placefrom 1965 to 1982 (Read 1994). More
recent information on Canadian white-sided dolphin takes were not available.



Table2. Summary of theincidental mortality of white-sided dolphins(Lagenor hynchusacutus) by commercid fishery including
the years sampled (Y ears), the number of vessals active within the fishery (Vessels), the type of dataused (Data Type),
the annua observer coverage (Observer Coverage), the mortalities recorded by on-board observers (Observed Mortdity),
the estimated annua mortdity (Estimated Mortdlity), the estimated CV of the annual mortality (Estimated CVs) andthe
mean annua mortdity (CV in parentheses).

Fishery Years VesHds DataType* Observer | Observed | Edtimated | Estimated Mean
Covarage? | Mortality | Mortality CVs Annud
Mortality
New England 93-97 | 1993=349 Obs. Data .05, 7, 205, 31, 156.0
Multispecies Sink Weighout .07, .05, 10% 28, | 240° 80°, | .51, 1.16, (.0.26)
Gillnet Trip Logbook .04,.06 240 1143 140° .61,.61
Mid-Atlantic 95-97 Unk® Obs Data | .05.04,.03| 0,01 0,0,45 0,0,82 15
Coagtd Sink Weighout (0.82)
Gillnet
Pdlagic Drift 93-97" | 1994=11* Obs. Data 42, .87, 20, 27,0, 0.17,0, 0.7
Gillnet 1995=12 Logbook 99,64,NA" | 0, 0, O, 0,0, (0.17)
1996=10 NA’ NA’ NA’
1997=NA"
North Atlantic 93-97 | 1993=970 Obs. Data 004, 0, 0, 0, 364
Bottom Trawl Weighout .004,.011°, 2,0, 182, 0, 71,0, (0.77)
,.002, 0, 0, 0,
.002 0 0 0
Squid, Mackerd, 96-97 Unk® Obs. Data .007,.008 0,1 0, 161° 0,158 80.5
Butterfish Trawl Weighout (158)
Tota 287
(0.47)

1 Obsarver data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeest Fisheries Science
Center (NEFSC) Sea Sampling Program. NEFSC collects Weighout (Weighout) landings datawhich is used asamessure of tota
effort. Mandatory trip logbook (Trip Logbook) data are used to determine the spatia distribution of some fishing effort inthe
sink gillnet fishery. Mandatory logbook (Loghook) data are used to measuretota effort for the pelagic drift gillnet fishery, and
these data are collected at the Southeast Fisheries Science Center (SEFSC).

2 Observer coverage for the New England sink gillnet and Atlantic bottom trawl fisheries are measured in trips, the pelagic drift
gillnet fishery is measured in sets, and the Mid-Atlantic coastdl sink gillnet fishery is measured in tons of fish landed.

3 White-sided dolphins taken on observed pinger tripswere added directly to the estimated totd by-catch for that year whenthere
was no closurein effect. There was one observed white-sided dolphin take on apinger trip in 1994, which was not included in
the observed mortality count, no takes observed in pinger tripsduring 1995 and 1996, and two takes, not included inthe observed
mortality count, were observed in pingered trips during 1997.

4 1994 to 1997 shown, other years not available on an annua bas's.

5 For 1991-1993, pooled bycatch rates were used to estimate bycatch in months that had fishing effort but did not have observer
coverage (Northridge 1996). After 1993, obsarver coverage increased substantialy, and by-catch rateswereannual rates(Bisack
1997b). Therewas no fishery in 1997.

5 Obsarver coverage for the Atlantic bottom trawl fishery in 1995 isbased on only January to May data(the only timetakeswere
observed).

" Fishery dosed during 1997. So average by-catch isfrom 1993 to 1996.

8 Number of vessalsis not known.

9 The observed take was in the mackerd sub-fishery.

Other Mortality



Mass strandings involving up to a hundred or more animas a one time are common for this species. From 1968 to 1995, 349
Atlantic white-sded dol phinswereknown to have stranded on the New England coast (Hain and Waring 1994; Smithsonian stranding
records 1996). The causes of these strandings are not known. Because such strandings have been known since antiquity, it could
be presumed that recent srandings are a norma condition (Gaskin 1992). It is unknown whether human causes, such as fishery
interactions and pollution, have increased the number of strandings. Stranding data probably underestimate the extent of fishery-
related mortaity and serious injury because not dl of the marine mammaswhich die or are serioudy injured may wash ashore, nor
will al of thosethat do wash ashore necessarily show signsof entanglement or other fishery-interaction. Finally, thelevel of technical
expertise among stranding network personne varieswidely as does the ability to recognize signs of fishery interaction.

Fromthe NE Regiona Office/ NMFS strandingsand entanglement database, therewere 17 recorded stranded white-sided dol phins
during 1997, of which 16 died and onewas rleased dive (from Rl during Feb). OnesdtrandingwasinVVA during March, therest were
fromMD to ME during Jenuary to August, where 10 werefrom MA. The cause of death of these strandings were not determined.

STATUSOF STOCK

Thegatusof white-sided dolphins, relativeto OSP, inthe USA Atlantic EEZ isunknown. The speciesisnot listed asthreatened
or endangered under the Endangered Species Act. Thereareinsufficient datato determine population trends for this species. The
tota fishery-related mortdity and seriousinjury for this stock is not lessthan 10% of the calculated PBR and, therefore, cannot be
congdered to be insignificant and approaching zero mortaity and serious injury rate. This is a strategic stock because estimated
average annud fishery-related mortaity and seriousinjury exceeds PBR.
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October 1999
COMMON DOLPHIN (Delphinus delphis):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The common dolphin may be one of the most widdly distributed species of cetaceans, asit is found world-wide in temperate,
tropical, and subtropica sess. In the North Atlantic, common dol phins appears to be present aong the coast over the continental
shelf dong the 200-300 m isobaths or over prominent underweter topography from 50E N to 40E Slatitude (Evans 1994). The
speciesis less common south of Cape Hetteras, athough schools have been reported as far south as eastern Horida (Gaskin 1992).
At least some of the reported sightings of common dolphinsin the Gulf of Mexico may have been Stenella clymene, which hasa
color pattern similar to that of common dolphins(Evans1994). | nformation regarding common dol phin stock structureinthewestern
North Atlantic does not exist. However, a high variance in skull morphometric measurements suggests the existence of more than
asingle stock (J. G. Meed, pers. comm.).

Common dolphinsare distributed in broad bands d ong the continental dope (100 to 2,000 meters), and are associated with other
Gulf Stream festuresin weters off the northeastern USA coast (CETAP 1982; Sdzer and Payne 1938; Waring et al. 1992). They
arewidespread from Cape Hatteras northeast to Georges Bank (35° to 42° North Ietitude) in outer continental shelf watersfrommid-
January toMay (Hainet al. 1981; CETAP 1982; Payne et al . 1984). Common dolphins move northward onto Georges Bank and
the Scotian Shelf from mid-summer toautumn. Selzer and Payne (1988) reported very largeaggregations(gregter than 3,000 animals)
on Georges Bank in autumn. Common dolphins are rarely found in the Gulf of Maine, where temperature and sdinity regimes are
lower than on the continental dope of the Georges Bank/mid-Atlantic region (Selzer and Payne 1988). Migration onto the Scotian
Shdf and continental shelf off Newfoundland occurs during summer and autumn when water temperatures exceed 11EC (Sergeant
et al. 1970; Gowans and Whitehead 1995).
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The total number of common dolphins off the eastern ; : ;
USA and Canadian Atlantic coastisunknown, athough four Fiil E il R T
estimates areavailablefrom selected regionsduring June-July S A
1991, June-duly 1993, and July-September 1995 (Table 1; B 20
Figure 1). S et )

A population size of 29,610 (CV = 0.39) common i a0 T
dolphins was estimated from an ageria survey program g g et T
conducted from 1978 to 1982 on the continental shelf and 3 - -
shelf edgewatersbetween CapeHatteras, North Carolinaand oA 3 e
Nova Scotia (Table 1; CETAP 1982). R. Kenney (pers. -~ M. § =
comm.) provided abundance estimates that accounted for i LT
survey effort in two continental dope survey blocks and i ;
uncertainties resulting from sightings of unidentified small
dolphins. The edtimate is based on an inverse variance iF
weighted pooling of spring and summer data. An average of
theseseasonswere chosen becausethe grestest proportion of a s 103 -- 004
the population off the northeast USA coast appearedinthe | <4, & 1935
study area during these seasons. This esimate does not S & 1936 Aerlal Sarvevs
include acorrection for dive-time or g(0), the probability of ]
detecting an anima group on the track line. This estimate ke ———— ———
may not reflect the current true population size because of Figure 1. Distribution of common dolphin sightings from
its high degree of uncertainty, its old age, and it was NEF SC shipboard and aerial surveys during the summer
estimated just after cessation of extensive foreign fishing in 1990-1995. Isobaths are at 100 mand 1,000 m.
operationsin the region.

A population size of 22,215 (CV=0.40) common dolphins 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; Waring
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etal. 1992, Waring 1998). Datawere collected by oneteam that searched by naked eye and andyzed using DISTANCE (Buckland
et al. 1993, Lagkeet al . 1993). Edtimatesinclude school sze-hias, if gpplicable, but no correctionsfor g(0) or dive-time. Variability
was estimated using bootstrap resampling techniques.

A populationsizeof 1,645 (CV=0.47) common dol phinswasestimated from aJuneand July 1993 shipboard linetransect sighting
survey conducted principaly between the 200 and 2,000m isobaths from the southern edge of Georges Bank, across the Northeast
Channd to the southeastern edge of the Scotian Shelf (Table 1; Anon. 1993). Data were collected by two dternating teams that
searched with 25x150 binocularsand wereandyzed using DISTANCE (Buckland et al. 1993; Lagke et al. 1993). Edimatesinclude
school size-hias, if gpplicable, but do not include corrections for g(0) or dive-time. Variability was estimated using bootstrap
resampling techniques.

A population sizeof 6,741(CV=0.69) common dol phinswasestimated from aJuly 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). Totd track linelength was 32,600 km (17,600 nmi). The ships covered waters between the 50 and 1000 fathom
contour lines, thenorthern edge of the Gulf Stream, and thenorthern Gullf of Maine/Bay of Fundy region. However, the August 1995
ship survey on Georges Bank was greetly hindered by hurricane events. The airplane covered watersin the Mid-Atlantic from the
coadtlineto the 50 fathom contour line, the southern Gulf of Maine, and shelf waters off Nova Scotiafrom the coagtline to the 1000
fathom contour line. Shipboard data were callected using atwo independent sighting team procedure and were andyzed using the
product integral method (Palka 1995) and DISTANCE (Bucklandet al. 1993). Shipboard estimates were corrected for g(0) and, if
applicable, dso for school size-hias. Standard aeria sighting procedures withtwo bubble windows and one belly window observer
were used during the agria survey. An estimate of g(0) was not made for the agria portion of thesurvey. Estimatesdo notinclude
correctionsfor dive-time. Variability was estimated using bootstrap resampling techniques.

Although the 1991, 1993, and 1995 surveysdid not sample the same areas or encompass the entire common dolphin habitat (e.
g, littleeffort in Scotian shelf edge waters), they did focus on segments of known or suspected high-use habitats off the northeastern
USA coast. The 1991, 1993, and 1995 data suggest that, seesonaly, at least severa thousand common dolphins are occupying
continenta shelf edgewaters, with perhapshighest abundancein the GeorgesBank region. Thisisconsistent withtheearlier CETAP
data from adecade previous. Survey coverageto dateisnot adequate to provide adefinitive estimate of common dolphin abundance
for the western North Atlantic.

Thebest available current abundance estimatefor common dolphinsis 22,215 (CV=0.40) asestimated from the Juneto July 1991
linetransect survey becausethissurvey provided the most compl ete coverage of theknown habitat, particularly GeorgesBank which
was inadequately surveyed in 1995 (see above).

Tablel. Summary of abundance estimatesfor western North Atlantic common dolphin. Month, yeer, and area.covered during each
abundance survey, and resulting abundance edimate (N,..,) and coefficient of variation (CV).

Month/Y ear Area Npeg CcVv
ring & summer .
1978.82 Cape Hatteras, NC to Nova Scotia 29,610 0.39
Jun-Jul 1991 Cape Hatteras, NC to Georges Bank, shelf edge only 22,215 0.40
Jun-Jul 1993 Georges Bank to Scotian shelf, shelf edge only 1,645 047
Jul-Sep 1995 Virginiato Gulf of S. Lawrence 6,741 0.69

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 the log-normal distribution as specified by Wade and Angliss
(1997). The best estimate of abundance for common dolphins is 22,215 (CV=0.40). The minimum populétion estimate for the
western North Atlantic common dolphin is 16,060 (CV=0.40).

Current Population Trend
There areinsufficient datato determine the population trends for this species.
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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. Thisvaueis based on theoretica modding 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 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). Theminimum population sizeis 16,060 (CV=0.40).
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 relative to optimum sustainable population (OSP) is assumed to be 0.48
becausethe CV of theaverage mortdity estimateisbetween 0.3-0.6; Wade and Angliss 1997) , and because this stock is of unknown
gatus. PBR for the western North Atlantic common dolphinis 154.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Total annua estimated average fishery-related mortaity or serious injury to this stock during 1993-1997 was 780 common
dolphins CV = 0.45; Table 2).

Fishery Information
USA

Prior to 1977, there was no documentation of marine mamma by-catch in distant-water fleet (DWF) activities off the northeast
coast of the USA  With implementation of the Magnuson Fisheries Conservation and Management Act (MFCMA), an observer
program was established which has recorded fishery data and information of incidenta by-catch of marine mammas. DWF effort
in the Atlantic coast Exclusive Economic Zone (EEZ) under MFCMA has been directed primarily towards Atlantic mackerel and
squid. From 1977 through 1982, an average of 120 different foreign vessals per year (range 102-161) operated within the Atlantic
coast EEZ. In 1982, there were 112 different foreign vessdls, 16%, or 18, were Japanese tunalongline vessds operating dong the
USA et coadt. Thiswasthefirst year that the Northeast Regiona Observer Program assumed responsibility for observer coverage
of thelongline vessdls. Between 1983 and 1991, the numbers of foreign vessd's operating within the Atlantic coast EEZ each year
were 67, 52, 62, 33, 27, 26, 14, 13, and 9, respectively. Between 1983 and 1988, the numbers of DWF vessdsincluded 3, 5, 7, 6,
8, and 8, respectively, Japanese longline vessds. Observer coverage on DW vessdswas 25-35% during 1977-82, and increased to
58%, 86%, 95%, and 98%, respectively, in 1983-86. From 1987-91, 100% obsarver coverage was maintained. Foreign fishing
operations for squid and mackerel ceased at the end of the 1986 and 1991 fishing seasons, respectively.

Duringthe period 1977-1986, observersrecorded 123 mortditiesin foreign Loli go squid-fishing activities (Waring et al. 1990).
In 1985 and 1986, Itdian vessastook 56 and 54 animals, respectively, which accountsfor 89% (n= 110) of thetotd takesinforeign
Loligo squid-fishing operations. No mortalitieswerereported inforeignillex squid fishing operations. Becauseof spatia/tempora
fishing restrictions, most of the by-catch occurred aong the continental shelf edge (100 m) isobath during winter (December to
February).

From 1977-1991, observers recorded 110 mortdities in foreign mackerd-fishing operations (Waring et al. 1990; NMFS
unpublished data). Thistotd includes one documented take by a USA vessd involved in joint-venture fishing operationsin which
USA captainstrandfer their catchesto foreign processing vessas. The by-catch occurred during winter/spring (December to May).

Dataon current incidentd takesin USA fisheries are available from severa sources. 1n 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
pelagic longline vessd sfishing off the Grand Banks (Tail of the Banks) and provides observer coverage of vessdls fishing south of
Cape Hatteras.

By-catch has been observed by NMFS Sea Samplersin the pdagic drift gillnet, pelagic pair trawl, pelagic longlinefishery, mid-
Atlantic coadd sink gillnet, North Atlantic bottom trawl, New England multisoecies sink gillnet, and Atlantic squid, mackerd,
butterfish trawl fisheries.

Pelagic Drift Gillnet

The estimated 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 saverely reduced. The estimated number of haulsin 1991, 1992, 1993, 1994, 1995, and
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1996 were 233, 243, 232, 197, 164, and 149 respectively. 1n 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 Find Rule to prohibit the use of

driftnets(i.e., permanent closure) intheNorth Atlantic swordfish fishery (50 CFR Part 630). Fifty-ninedifferent vessel sparticipated
in thisfishery at onetime or another between 1989 and 1993. Since 1994, between 10-12 vessals have participated in the fishery

(Table2). Observer coverage, expressed as percent of setsobserved, 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 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 theyear, suggested that

the pelagic drift gillnet fishery be dratified into two strata, a southern or winter stratum, and a northern or summer stratum.

Edtimates of the total by-catch, from 1989 to 1993, were obtained using the aggregated (pooled 1989-1993) catch rates, by drata
(Northridge 1996). Estimates of tota annua by-catch for 1994 and 1995 were estimated from the sum of the observed caught and
the product of the average bycatch per haul and the number of unobserved hauls as recorded in self-reported fisheries information.

Variances were estimated using bootstrap re-sampling techniques. Six hundred and six common dolphin mortalities were observed
between 1989 and 1996 in this fishery. Mortalitieswere obsarved in al seesons and areas. Seven animals were released dive, but

six wereinjured. Estimated annua mortality and serious injury attributable to this fishery (CV in parentheses) was 540 in 1989
(0.19), 893in 1990 (0.18), 223in 1991 (0.12), 227 in 1992 (0.09), 238 in 1993 (0.08), 163 in 1994 (0.02), 83 in 1995 (0), and 106
in 1996 (0.07); average annud estimated fishery-related mortality during 1993-1997 attributable to this fishery was 148 common
dolphins (CV = 0.04) (Table 2). Injured and rdeased dive animas are not included in the Table 2 mortdity etimates. Table 3
summarizes the number of animas released adive and classified as injured or non-injured. 1t dso indudes the ratio of observed to
estimated mortditiesfor thisfishery.

Peagic Pair Trawl

During the period 1989 to 1993, effort in the peagic pair trawl fishery increased from zero hauls in 1989 and 1990, to an
edtimated 171 hauls in 1991 and then to an estimated 536 haulsin 1992 and 586 in 1993, 407 in 1994 and 440in 1995. Thisfishery
ceased operationsin 1996, when NMFS rejected a petition to consider pair trawl gear as an authorized gear typein Atlantic tunas
fishery. Thefishery operated from August to November in 1991, from June to November in 1992, from June to October in 1993
(Northridge 1996), and from mid-summer to December in 1994 & 1995. Seasampling beganin October of 1992 (Gerrioret al . 1994)
where 48 sets (9% of the totd) were sampled. 1n 1993, 102 hauls (17% of the total) were sampled. In 1994 and 1995, 52% (212)
and 55% (238), respectively, of the setswereobserved. Nineteen vessalshave operated inthisfishery. Thefishery operatesinthe
areabetween 35EN to 41EN and 69EW to 72EW. Approximately 50% of the total effort was within aonedegreesquareat 39EN,
72EW, around Hudson Canyon from 1991 to 1993. Examination of the (1991-1993) |ocations and species composition of the by-
catch, showed little seasond change for the Sx months of operation and did not warrant any seasond or ared dratification of this
fishery. Twelve mortalities were observed between 1991 and 1995. The estimated annuad fishery-related mortaity and serious
injury attributable to this fishery (CV in parentheses) was 5.6 in 1991 (0.53), 32in 1992 (0.48), 35in 1993 (0.43), 0in 1994 (0), and
5.6in 1995 (0.35). Sincethisfishery isnolonger in operation it has been deleted from Tables 2 and 3.

Duringthe 1994 and 1995 experimenta pelagic pair trawl fishing seasons, fishing gear experimentswere conducted to collect data
onenvironmenta parameters, gear behavior, and gear handling practicesto eva uatefactorsaffecting catch and bycatch (Goudey 1995,
1996). Results of these studies have been presented a Offshore Cetacean Take Reduction Team Mestings.

Pelagic Longline

The peagic longlinefishery operates inthe USA Atlantic (including Caribbean) and Gulf of Mexico EEZ (SEFSC unpublished
data). Interactionsbetween the pelagic longlinefishery and pil ot wha es have been reported; however, avesse may fishinmorethan
onedatigtica reporting areaand it isnot possible to 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
sdf-reported fisheriesinformation, wasl1,279 setsin 1991, 9,869 setsin 1992, 9,862 setsin 1993, 9,481 setsin 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 hasbeen monitored with about 5% observer coverage, intermsof tripsobserved, within every datisticd reporting areawithin
the EEZ and beyond. Off the USA Atlantic coast, thefishery hasbeen observed from January to March off Cape Hatteras, inMay
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% observer coverage, intermsof trips observed, since 1992. The 1993-1997, estimated take was based
on arevised analyss of the observed incidentd 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; Johnsonet al . 1999). Mot of theestimated marine
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mamma by-catch was from EEZ waters between South Carolina and Cape Cod (Johnson et al. 1999). Between 1990-1997 one
common dolphin was hooked and released dive.
New England Multispecies Sink Gillnet

In 1993, there were gpproximately 349 full and part-time vessals in the New England multipecies sink gillnet fishery, which
covered the Gulf of Maine and southern New England (Table2). Anadditiona 187 vesselswerereported to occasondly fishinthe
Gulf of Mainewith gillnetsfor bait or persona use; however, these vessel swerenot covered by the observer program (Walden 1996)
and their fishingeffort wasnot used in estimating mortality. Observer coveragein termsof trips has been 1%, 6%, 7%, 5%, 7%, 5%,
4%, and 6% for 1990 to 1997, respectively. The fishery has been observed in the Gulf of Maineand in Southern New England. In
1996, the first observed mortality of common dolphins in this fishery was recorded. The estimated mortdity was 63 common
dolphins (CV = 1.39); esimated annua mortdity (1993-1997) was 12.6 common dolphins(CV =1.39) (Table2). Annua estimates
of common dolphin by-catch in the New England multispecies sink gillnet fishery reflect seasond distribution of the species and of
fishing effort.
Mid-Atlantic Coastal Gillnet

Observer coverage of the USA Atlantic coasta gillnet fishery wasiinitiated by the NEFSC Sea Samplingprogramin July, 1993;
and from July to December 1993, 20 trips were observed. During 1994 and 1995 221 and 382 trips were observed, respectively.
Thisfishery, which extends from NorthCarolinato New Y ork, isactualy acombination of smal vessd fisheriesthat target avariety
of fish species, some of which operateright off the beach. The number of vessdsin thisfishery isunknown, because recordswhich
are hdd by both state and federa agencies have not been centraized and standardized. Observer coverage, expressed as percent of
tons of fish landed, was 5% 4%, and 3% for 1995, 1996, and 1997 (Table 2).

No common dolphins were taken in ohserved trips during 1993 and 1994. Two common dol phin were observed taken in 1995
and 1996, and no takes were observed in 1997 (Table 2). Obsarved effort was concentrated off NJ and scattered between DE and
NC from 1 to 50 miles off the beach. All by-catches were documented during January to April. Using the observed takes, the
edimated annuad mortdity (CV in parentheses) attributed to thisfishery was 7.4 in 1995 (CV = 0.69), 43in 1996 (0.79), and 16 in
1997 (0.53). Average annual estimated fishery-rdaed mortdity attributable to this fishery during 1995-1997 was 22 common
dolphins (CV =0.53)

North Atlantic Bottom Trawl

Vesslsin the North Atlantic bottom trawl fishery, aCategory 111 fishery under MMPA, were observed in order to meet fishery
meanagemeat needs, rather than marine mamma management needs. An average of 970 vessds (full and part time) participated
annudly inthefishery during 1991-1995. Thefishery isactiveinal seasonsin New England weaters. Four mortditieswere obsarved
between 1991-1997. Theestimated annua fishery-rel ated mortaity and seriousinjury attributabl eto thisfishery (CV in parentheses)
was0in1991, 0in 1992, 0in 1993,0in 1994 (0), 142in 1995 (0.77), 0in 1996 (0), and 93in 1997 (1.06). Averageannud estimated
fishery-related mortality attributable to this fishery during 1993-1997 was 47 common dolphins (CV = 0.63) (Table 2). However,
these estimates should be viewed with caution due to the extremely low (<1%) observer coverage.

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 occursalongthe 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 wasorigindly classfied asaCategory 11 fishery in 1990, but wasrecl assified asa Category 111 fishery in 1992. Thecombined
fishery wasreclassfied asaCategory |l fishery in 1995. 1n 1996, mackerd, squid, and butterfish trawl fisherieswere combined into
the Atlantic squid, mackerdl, and butterfish trawl fishery, and maintained a Category |1 classification. Three common dolphin
mortaities were observed in 1996 and onein 1997 (Table 2). The 1996 mortdities were in the Loligo squid fishery and the 1997
mortdity occurred in the Atlantic mackerd fishery. The estimated annual fishery-related mortdity and seriousinjury attributable
to this fishery (CV in parentheses) was 940 in 1996 (0.75), and 161 in 1997 (0.49). Average annua estimated fishery-related
mortdity attributableto thisfishery during 1996-1997 was 551 common dolphins (CV = 0.64) (Table2). However, these estimates
should be viewed with caution due to the extremey low (<1%) observer coverage and uncertainties regarding number of vessds
participating in this "fishery".

CANADA

Between January 1993 and December 1994, 36 Spanish deep water trawlers, covering 74 fishing trips (4,726 fishing days and
14,211 sts), were observed in NAFO Fishing Area 3 (off the Grand Bank) (Lens 1997). A totd of 47 incidentd catches were
recorded, which included one common dolphin. Theincidental mortality rate for common dolphins was (0.007/st).
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Table2. Summary of theincidental mortality of common dolphins(D el phi nusdel phis) by commercid fishery incdludingtheyears
sampled (Y ears), the number of vessds active within thefishery (Vessdls), thetype of dataused (Data Type), the annual
observer coverage(Observer Coverage), themortalitiesrecorded by on-board observers(Observed Mortdity), theestimated
annud mortdity (Estimated Mortdlity), the estimated CV of the annua mortdity (Estimated CV's) and the mean annud

mortdity (CV in parentheses).
Fishery Yeas | VesHs DataType* Observer Obsarved | Edtimated® | Estimated Mean
Coverage? | Mortality | Mortality CVs Annual
Mortality
Pdlagic Drift 1994=11 Obs. Data A42,.87,.99, | 113,142, | 227,238, .09, .08, 1475°
Gillnet® 93-97 | 1995=12 Logbook .64, NA 82, 74, NA 163, .02,0,.07, (.09
1996=10° 83*,106, NA (.04)
NA
New England 93-97 349 Obs. Data 05,.07,.05 | 0,0,0,1, | 0,0,0,63, 0,0,0, 126
Multispecies Weighout, 04, .06 0 0 1.39,0 (1.39)
Sk Gillnet Logbooks
Mid-Atlantic 95-97 NA Obs. Data 05, .04, .03 2,2,2 7.4,43,16 | .69, .79, .53 220
Coagd Sink Weighout (53
Gillnet
Atlantic squid, 96-97 NA Obs. Data .007,.008 31 940, 161 .75, .49 551
meckerd, Weighout (.64
butterfish trawl
North Atlantic | 93-97 970 Obs. Data .004,.004, |10,0,30,1| 0,0,142, | 0,0,.77,0, a7
Bottom Trawl Weighout 0115, .002, 0,93 1.06 (.63
.002
TOTAL 780
(.45)

1 Obsarver data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast Fisheries Science
Center (NEFSC) Sea Sampling Program. NEFSC collects weighout (Weighout) landings data, and total landings are used as a
messure of totd effort for the coastd gillnet fishery and daysfished are used astotd effort for the North Atlantic bottom trawl
fishery. Mandatory logbook (Logbook) data are used to measure total effort for the pelagic drift gillnet fishery, and these data
are collected at the Southeast Fisheries Science Center (SEFSC).

2 The observer coverage for the pelagic drift gillnet and pair trawl fishery is measured in terms of sets, and the North Atlantic
bottomtrawl fishery isintrips. Assessmentsfor the coastd gillnet fishery have not been completed. Thenumber of tripssampled
by the NEFSC Sea Sampling Program are reported here.

3 1994 - 1996 shown, other years not available on an annua besis.

4 Onevessd wasnot observed and recorded 1 setina10 day tripinthe SEFSC mandatory logbook. If you assumethevessd fished
14 setsper day as esimated from the 1995 SS data, the point estimate may increase by 7.0 animas. However, the SEFSC
mandatory logbook datawas taken &t face vaue, and thereforeit wasassumed that 1 set wasfished within thistrip, and the point
edimate would then increase by 0.50 animds.

5 Obsarver coverage for the North Atlantic bottom trawl fishery in 1995 isbased on January to May data.

®  Injured and released dive animds are not included in the Table 2 mortality estimates.

8 Thefishery did not operatein 1997; the average annual mortaity isbased on the number of years (4; 1993-1996) that thefishery
operated.
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Table3. Summary of common dolphins (Delphinus delphis) released dive, by commercid fishery, years sampled (Y ears), ratio
of observed mortalitiesrecorded by on-board observersto the estimated mortaity (Ratio), the number of observed animals
released dive and injured (Injured), and the number of observed animals released dive and uninjured (Uninjured)

Fishery Yeas Ratio Injured* Uninjured
Pdagic Drift Gillnet 93-97 113/238, 142/163, 82/83, 74/106, NA 34, 12,0, 3, 0,0,0,0, NA
NA

! Releasad dive, 2 were moderately injured and 1 common dolphin was severdly injured.

2 Released dive and gear was “invaround several body parts’.

% Rdeased dive, oneanimal “ seemed tired,” but had few wounds, little bleeding from fluke. Both animalswere  smdler as compared
to other common dol phins taken in the same set.

4 Injured and released dive animals are not included in the Table 2 mortality estimates.

Other Mortality

From 1992-1997, 69 common dol phinswere stranded between North Carolinaand M assachusetts, predominantly a ong beaches
inthelatter state (NMFSunpublished data). Thetotd includesten common dolphinsthat mass stranded in November 1997 on Cape
Cod.

STATUSOF STOCK

The status of common dolphins, rdlative to OSP, in the USA Atlantic EEZ isunknown. The speciesisnot listed asthreatened
or endangered under the Endangered Species Act. There areinsufficient datato determine the population trendsfor thisspecies. The
total fishery-related mortality and seriousinjury for this stock isnot lessthan 10% of the caculated PBR and, therefore, cannot be
congdered to beinsignificant and approaching zero mortality and seriousinjury rate. Thisisastrategic stock becausethe 1993-1997
average annud fishery-related mortaity and seriousinjury exceeds PBR.
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October 1999
ATLANTIC SPOTTED DOLPHIN (Stenella frontalis):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There aretwo speciesof spotted dolphinin theWestern Atlantic— the Atlantic spotted dol phin, Stenella frontalis, formerly
S. plagiodon (Perrin et al. 1987), and the pantropica potted dolphin, S. attenuata. These species are difficult to differentiate
a sea

Atlantic spotted dolphins are distributed in tropical and warm temperate waters of the western North Atlantic (L eatherwood et
al. 1976). Their digtribution is from southern New England, south through the Gulf of Mexico and the Caribbean to Venezuea
(Lestherwood et al. 1976; Perrinet al . 1987). Thelarge, heavily spotted form of the Atlantic spotted dol phin a ong the southeastern
and Gulf coasts of the United States inhabitsthe continental shelf, usudly being found inside or near the 200 misobath (within 250-
350 km of the coast) but sometimes coming into very shallow water adjacent to the beach. Off the northeast USA coast, spotted
dolphins are widely digtributed on the continental shelf, dong the continental shelf edge, and offshore over the deep ocean south of
40° N (CETAP 1982). Atlantic spotted dolphins regularly occur in the inshore waters south of Chesgpeake Bay and near the
continental shelf edge and continenta dope watersnorth of thisregion (Payneet al. 1984). Sightings have dso been mede dong the
northwall of the Gulf Stream and warm-core ring features (Waring et al. 1992). Stock structure in the western North Atlantic is
unknown,

POPULATION SIZE p
The total number of Atlantic spotted dolphins off the ' : iy
eastern USA coast isunknown. However, two popul ation sizes { Ly o T
areavailablefor select regionsfrom spring and summer 1978-82 ; b £l
and July-September 1995 (Table 1; Figure 1). Because S. i £
frontalisand S. attenuata are difficult to differentiate at sea, ! e
the reported abundance egtimates are for both species of e ) L
spotted dolphins. e it
A population size of 6,107 (CV=0.27) was estimated from A N
an agrid survey program conducted from 1978 to 1982 on the ; I
continental shelf and shelf edge watersbetween CapeHatteras, e NG
North Carolina and Nova Scotia (Teble 1; CETAP1982). R. |~ .~
Kenney (pers. comm.) provided abundance estimates for both i oo q .t
species of spotted dol phinscombined that accounted for survey i et
effort in two continental dope survey blocks and uncertainties i
resulting from sightings of unidentified smal dolphins. The i .

ME g s ;
’ ng  F

estimateis based on an inverse variance weighted pooling of '."'- Ve s 4gI0--o04
spring and summer data. An average of these seasons were . ke o T
chosen becausethegreatest proportion of thepopulation off the o B A0 1995 Aerial Surveys

northeast USA coast gppeared in the study area during these uie
seasons. Thisestimate does not include a correction for dive-
time or g(0), the probability of detecting an animal group onthe Figure 1. Distribution of spotted dolphin sightings from
track line. Furthermore, this survey did not cover important NEFSC shipboard and aerial surveys during the summer
spotted dolphin habitat in the continental shelf between Cape in 1990-1995. Isobaths are at 100 mand 1,000 m.
Hatteras and FHorida, and Atlantic degp oceanic waters. This

estimate may not reflect the current true popul ation 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 size of undifferentiated 4,772 (CV=1.27) spotted dolphinswas 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 St. Lawrence (Table
1; NMFS, unpublished data). Totd track linelengthwas 32,600 km (17,600 nmi). The shipscovered watersbetween the 50 and 1000
fathom contour lines, the northern edge of the Gulf Stream, and the northern Gulf of Maineg/Bay of Fundy region. The arplane
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covered watersin the Mid-Atlantic from the coagtline to the 50 fathom contour line, the southern Gulf of Maine, and shelf waters
off Nova Scotiafrom the coastline to the 1000 fathom contour line. Shipboard datawere collected using atwo independent Sighting
team procedure and were andyzed using the product integral method (Palka 1995) and DISTANCE (Buckland et al. 1993).
Shipboard estimates were corrected for g(0) and, if gpplicable, asofor school size-bias. Standard agria sighting procedureswithtwo
bubble windows and one belly window observer were used during the agria survey. An estimate of g(0) was not madefor the aeria
portion of the survey. Estimates do not include corrections for dive-time. Variahility was estimated using bootstrap resampling

techniques.
Thebest available current abundance estimatefor the undifferentiated group of spotted dolphinsis4,772 (CV=1.27) asestimated

fromthe July to September 1995 linetransect survey (NMFS, unpublished data) becausethissurvey isrecent and provided themost
complete coverage of the known habitat.

Tablel. Summary of abundance estimates for acombination of the Atlantic and pantropica spotted dolphin. Month, year, and
area covered during each abundance survey, and resullting abundance estimate (N,...) and coefficient of variation (CV).

Month/Y ear Area Npest | CcVv

Soring & summer Cape Hatteras, NC to

1978-82 Nova Scotia 6,107 027

2ul-Sep 1995 Virginiato Gulf of S. ATT2 197
Lawrence

Minimum Population Estimate

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 thelog-normal distribution as specified by Wade and Angliss
(1997). The best etimate of abundance for the undifferentiated group of spotted dolphinsis 4,772 (CV=1.27). The minimum
population estimate for the undifferentiated group of spotted dolphinsis 1,617 (CV=1.27).

Current Population Trend
There areinaufficient data to determine the population trends for this species.

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 modeing 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) is the product of minimum population size, one-half the maximum productivity rate, and
a“recovery” factor (MMPA Sec. 3. 16 U.S.C. 1362; Wadeand Angliss1997). Theminimum population sizefor theundifferentiated
group of spotted dolphinsis 1,617 (CV=1.27). The maximum productivity rate is 0.04, the default value for cetaceans. The
“recovery” factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum
sustainable population (OSP) is set to 0.5 because this stock is of unknown status. PBR for the undifferentiated group of spotted
dolphins combined is 16. However, it is not reasonable to caculate a PBR for the Atlantic spotted dolphin aone, because it was
impossible to separately identify the two species.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Total annud estimated average fishery-related mortality or serious injury to this stock during 1993-1997 was 9.9 spotted
dolphins (Stenella sp.) CV = 0.09; Table 2).

Fishery Information
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No spotted dolphin mortdlities were observed in 1977-1991 foreign fishing activities. Dataon current incidenta takesin USA
fisheries are available from severd sources. In 1986, NMFS established amandatory salf-reported fisheriesinformation system for
large pelagicfisheries. Datafilesare maintained at the Southeast Fisheries Science Center (SEFSC). TheNortheast Fisheries Science
Center (NEFSC) Sea Sampling Obsarver Programwasinitiated in 1989 and sincethat year severd fisheries have been covered by the
program. In late 1992 and in 1993, the SEFSC provided observer coverage of peagic longline vessas fishing off the Grand Banks
(Tail of the Banks) and provides observer coverage of vessals fishing south of Cape Hatteras. Tota fishery-related mortaity and
seriousinjury cannot be estimated separately for the two species of spotted dolphinsin the USA Atlantic Exclusive Economic Zone
(EEZ) because of the uncertainty in species identification by fishery observers. The Atlantic 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.

By-catch has been observed by NMFS Sea Samplersin the peagic drift gillnet and pelagic longline fisheries, but no mortdities
or sriousinjuries havebeen documentedinthepelagic pair trawl, New England multispeciessink gillnet, mid-Atlantic coastd gillnet,
and North Atlantic bottom trawl fisheries, and no takes have been documented inareview of Canadian gillnet and trap fisheries (Reed
1994).

Pelagic Drift Gillnet

The eimated total number of haulsin the pelagic drift gillnet fishery increased from 714 in 1989 to 1,144 in 1990; thereefter,
withtheintroduction 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 NMFS issued management regulaions which
prohibited the operation of this fishery in 1997. Further, in January 1999 the NMFS issued a Find Rule to prohibit the use of
driftnets(i.e., permanent closure) intheNorth Atlantic swordfish fishery (50 CFR Part 630). Fifty-ninedifferent vessel sparticipated
in thisfishery at 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 a ong 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. Forty-nine spotted dolphin mortalities were observed in the drift gillnet fishery
between 1989 and 1996 and occurred northeast of Cape Hatteras within the 183 m isobath in February-April, and near Lydonia
Canyonin October. Six whole anima carcasses that were sent to the Smithsonian were identified as Pantropical spotted dolphins
(S. attenuata). Theremaining animaswere not identified to species. Estimated annua mortality and seriousinjury attributable to
thisfishery (CV in parentheses) was 25in 1989 (.65), 51in 1990 (.49), 11in 1991 (.41), 20 in 1992 (0.18), 8.4 in 1993 (0.40), 29
in 1994 (0.01), 0in 1995, and 2 in 1996 (0.06); average annud mortality and seriousinjury during 1993-1997 was 9.9 (0.09) (Table
2).

Pelagic Longline

Interactions between the peagic longline fishery and spotted dol phins have been reported; however, avessal may fishin more
than one datistica reporting areaand it is not possible to separate estimates of fishing effort other than to subtract Gulf of Mexico
effort from Atlantic fishing effort, which includes the Caribbean Sea. This fishery has been monitored with about 5% observer
coverage, interms of trips observed, since 1992. Totd effort, excluding the Gulf of Mexico, for the pelagic longline fishery, based
onmandatory self-reported fisheriesinformation, was 11,279 setsin 1991, 9,869 setsin 1992, 9,862 setsin 1993, 9,481 setsin 1994,
10,129 setsin 1995, 9,885 satsin 1996, and 8,023 setsin 1997 (Cramer 1994; Scott and Brown 1997; Johnsonet al. 1999). Since
1992, thisfishery has been monitored withabout 5% observer coverage, intermsof tripsobserved, within every satistical reporting
area within 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% observer coverage, in terms of trips observed, since 1992. Mogt of the estimated
marine mamma by-catch was from EEZ waters between South Carolina and Cape Cod (Johnson et al. 1999). The 1992-1997,
edtimated take was based on arevised andysis of the observed incidenta take and sdf-reported incidentd take and effort data, and
replace previous estimates for the 1992-1993 and 1994-1995 periods (Scott and Brown 1997; Johnson et al. 1999). Exdudingthe
Gulf of Mexico where oneanima washooked and released dive (Appendix 1), no Atlantic spotted dol phin bycatcheswere observed
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for 1992-1997. Table 3 summarizes the number of animals released dive and classfied asinjured or non-injured. It dso includes
theratio of observed to estimated mortalities for thisfishery.

Table2. Summary of theincidental mortality of spotted dol phins(Stenella sp.) by commercid fishery including theyearssampled
(Years), the number of vessdls active within thefishery (Vessdls), thetype of dataused (Data Type), theannua observer
coverage (Observer Coverage), themortalitiesrecorded by on-board observers (Observed Mortdity), the estimated annua
mortality (Estimated Mortdity), theestimated CV of theannua mortality (Estimated CV's) and the mean annua mortality
(CV in parentheses).

Fishery Years VesHs DataType* Observer Observed Estimated® Estimated Mean
Coverage? Mortaity | Mortality CVs Annual
Mortality
Pdagic 9396 | 19%4=11° Obs. Data 42, .87, 0,29,0,2, | 84%29,0, | .40,.01,0, 99
Drift 1995=12 Logbook .99, .64, NA NA 2,NA %, NA (.09)
Gillnet” 1996=10
Pdagic 93-97 NA Obs. Data .06, .05, 0,0,0,0, 0,0,0,0,0 | 0, 0,0,0, 0
Longline Logbook 06, .03,.04 0 0
TOTAL 99
(.09)

1 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 (L oghbook) dataare used to measuretotd effort for the pelagic drift
gillnet fishery, and these data are collected at the Southeast Fisheries Science Center (SEFSC).

The observer coverage for the pelagic drift gillnet and pair trawl fishery is measured in terms of sets, and the longlinefishery is
intrips.

1994 and 1995 shown, other years not available on an annud 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 .

Estimates were based on 2 seasons. The two observed takes were during the winter season when observer coverage was 100%.
Annua mortality estimates do not include any animalsinjured and released dive.

Thefishery did not operatein 1997; the average annua mortality isbased on the number of years (4; 1993-1996) that thefishery
operated.
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Table3. Summary of spotted dolphins (Stenella sp.) released alive, by commercia 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 released dive and uninjured (Uninjured)

Fishery Years Ratio Injurec? Uninjured

Pdagiclongline 93-97 0,0,0,0,0 01%,0,0,0 0,14,0,0,0

1 See Appendix 1.
2 Annua mortdity estimates do not include any animasinjured and released dive.

Other Mortality
From1995-1997, eight Atlantic spotted dol phinswere stranded between North Carolinaand Forida (NMFS unpublished data).

STATUSOF STOCK

The gtatus of Atlantic spotted dolphins, relative to OSP in the USA Atlantic EEZ is unknown. The speciesis not listed as
threatened or endangered under the Endangered Species Act. There are insufficient datato determine the population trends for this
species. Tota fishery-related mortality and seriousinjury for this stock is not lessthan 10% of the caculated PBR and, therefore,
cannot be considered to be inggnificant and approaching zero mortality and serious injury rate. The status of this stock has been
changed from strategic to non-strategic because the estimated annual fishery-related mortaity and seriousinjury are below PBR.
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PANTROPICAL SPOTTED DOLPHIN (Stenella attenuata):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There aretwo speciesof spotted dolphinin theWestern Atlantic— the Atlantic spotted dol phin, Stenella frontalis, formerly
S. plagiodon (Perrin et al. 1987), and the pantropica potted dolphin, S. attenuata. These species are difficult to differentiate
a sea

The pantropica spotted dolphin is distributed worldwide in tropical and some sub-tropical oceans (Perrin et al. 1987; Perrin
and Hohn 1994). Sightings of this species in the northern Gulf of Mexico occur over the deeper waters, and rarely over the
continental shelf or continental shelf edge (Mullin et al. 1991; SEFSC, unpublished data). Pantropica spotted dolphinswere seen
in al seasons during recent seasond aeria surveys of the northern Gulf of Mexico, and during recent winter aerid surveys offshore
of the southeastern USA Atlantic coast (SEFSC unpublished data). Some of the Pacific popul ations have been divided into different
geographic stocks based on morphologica characterigtics(Perrinet al . 1987; Perrin and Hohn 1994); however, thereisnoinformation
on stock differentiation in the Atlantic population.

POPULATION SIZE

Thetota number of pantropica spotted dolphins off the _
eastern USA coadt is unknown; however, two abundance i
estimates are available for the combination of both spotted b
dolphin species within portions of the northeastern USA { i G Pl A
Atlantic during spring and summer of 1978-82, and July- ; . S 2 A
September 1995 (Table 1; Figure 1). Nether survey - £ '

digtinguishes between the two species or covers important ' :
spotted dolphin habitat in the continental shelf between Cape ,o &
Hatteras and Florida, or in oceanic waters. B, el T
A population size of 6,107 spotted dolphins (CV=0.27) g .l
was eimated from an aerid survey program conducted from Yy 9
1978 to 1982 on the continenta shelf and shelf edge waters ~ N
between Cape Hatteras, North Carolina and Nova Scotia | © - £ %
(Table1; CETAP 1982). R. Kenney (pers. comm.) provided et s "
abundance estimates for both species of spotted dolphins | = .«
combined thet accounted for survey effort in two continentd | < 7
slope survey blocksand uncertaintiesresulting fromsightings | © .

of unidentified smal dolphins. The esimate is based on
inverse variance-weighted pooling of the revised CETAP
(1982) 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 sudy areaduring
these seasons. This estimate does not include a correction for
dive-time or g(0), the probability of detectingan anima group
onthetrack line. Thisestimate may not reflect the current true

I"l\. P L}

19400 - ~58a
1945
1996 Aerial Surveys

Figure 1. Distribution of spotted dolphin sightings from
NEFSC shipboard and aerial surveys during the summer
in 1990-1995. Isobaths are at 100 mand 1,000 m.

population size because of its high degree of uncertainty, its
old age, and it was estimated just after cessation of extensive foreign fishing operationsin the region.

Due to insufficient numbers of potted dolphin sightings collected during the August 1990, June-July 1991, August-September
1991 and June-July 1993 sighting surveys spotted dolphin abundance was not estimated.

A population size of undifferentiated 4,772 (CV = 1.27) spotted dolphinswas 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 St. Lawrence (Table
1; NMFS, unpublished data). Totd track linelengthwas 32,600 km (17,600 nmi). The shipscovered watersbetween the 50 and 1000
fathom contour lines, the northern edge of the Gulf Stream, and the northern Gulf of Maineg/Bay of Fundy region. The arplane
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covered watersin the Mid-Atlantic from the coagtline to the 50 fathom contour line, the southern Gulf of Maine, and shelf waters
off Nova Scotiafrom the coastline to the 1000 fathom contour line. Shipboard datawere collected using atwo independent Sighting
team procedure and were andyzed using the product integral method (Palka 1995) and DISTANCE (Buckland et al. 1993).
Shipboard estimates were corrected for g(0) and, if gpplicable, asofor school size-bias. Standard agria sighting procedureswithtwo
bubble windows and one belly window observer were used during the agria survey. An estimate of g(0) was not madefor the aeria
portion of the survey. Estimates do not include corrections for dive-time. Variahility was estimated using bootstrap resampling
techniques.

Thebest available current abundance estimatefor the undifferentiated group of spotted dolphinsis4,772 (CV=1.27) asestimated
fromthe July to September 1995 linetransect survey (NMFS, unpublished data) becausethissurvey isrecent and provided themost
complete coverage of the known habitat.

Tablel. Summary of abundance estimates for both species of spotted dolphins. Month, year, and area covered during each
abundance survey, and resulting abundance estimate (N,..,) and coefficient of variation (CV).

Month/Y ear Area N CV
Soring & summer Cape Hatteras, NC to
1978-82 Nova Scotia 6,107 027
2ul-Sep 1995 Virginiato Gulf of S. ATT2 197
Lawrence

Minimum Population Estimate

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 thelog-normal distribution as specified by Wade and Angliss
(1997). The best estimate of abundance for spotted dolphinsis 4,772 (CV=1.27). The minimum population estimate for spotted
dolphinsis 1,617 (CV=1.27).

Current Population Trend
There areinaufficient data to determine the population trends for this species.

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 modeing 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) is the product of minimum population size, one-half the maximum productivity rate, and
a“recovery” factor (MMPA Sec. 3. 16 U.S.C. 1362; Wadeand Angliss1997). Theminimum population sizefor theundifferentiated
group of spotted dolphinsis 1,617 (CV=1.27). 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 relative to optimum
sustainable population (OSP) is assumed to be 0.5 because this stock is of unknown status. PBR for the undifferentiated group of
spotted dolphinscombinedis 16. However, itisnot ressonableto ca culateaPBR for the pantropica spotted dolphinaone, because
it wasimpossible to separately identify the two species.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Total annua estimated average fishery-related mortality or serious injury to this stock during 1993-1997 was 9.9 spotted
dolphins (Stenella sp.) CV = 0.09; Table 2).

Fisheries | nformation

No spotted dolphin mortdities were observed in 1977-1991 foreign fishing activities. Data on current incidentd takesin USA
fisheries are available from severd sources. 1n 1986, NMFSestablished amandatory self-reported fisheriesinformation system for
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large pelagicfisheries. Datafilesare maintained at the Southeast Fisheries Science Center (SEFSC). TheNortheast Fisheries Science
Center (NEFSC) Sea Sampling Observer Programwasinitiated in 1989 and sincethat year severd fisheries have been covered by the
program. Inlate 1992 and in 1993, the SEFSC provided observer coverage of pelagic longline vessdls fishing off the Grand Banks
(Tail of the Banks) and provides observer coverage of vessels fishing south of Cape Hatteras. Totd fishery-related mortaity and
seriousinjury cannot be estimated separately for the two species of spotted dolphinsinthe USA Atlantic Exclusive Economic Zone
(EEZ) because of the uncertainty in pecies identification by fishery observers. The Atlantic Scientific Review Group advised
adopting the risk-averse strategy of assuming that either species might have been subject to the observed fishery-related mortdity
and seriousinjury.

By-catch has been observed by NMFS Sea Samplersin the pelagic drift gillnet and pelagic longline fisheries, but no mortdities
or seriousinjurieshave been documentedinthe pelagic pair trawl, New England multispeciessink gillnet, mid-Atlantic coastd gillnet,
and North Atlantic bottom trawl fisheries, and no takes have been documented in areview of Canadian gillnet and trap fisheries (Reed
1994).

Pelagic Drift Gillnet

The estimated total number of haulsin the pelagic drift gillnet fishery increased from 714 in 1989t01,144 in 1990; theresfter,
with theintroduction of quotas, effort was severely 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 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 swordfish fishery (50 CFR Part 630). Fifty-ninedifferent vessel sparticipated
in thisfishery at onetime or another between 1989 and 1993. Since 1994, between 10-12 vessals have participated in the fishery
(Table2). Obsarver coverage, expressed as percent of setsohserved, 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 wasconcentrated 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 thetotal by-catch, from 1989 to 1993, were obtained using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge
1996). Edtimates of total annuad 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. Forty-nine spotted dolphin mortalities were observed in the drift gillnet fishery
between 1989 and 1996 and occurred northeast of Cape Hatteras within the 183 m isobath in February-April, and near Lydonia
Canyon in October. Sx whole anima carcasses that were sent to the Smithsonian were identified as Pantropical spotted dolphins
(S. attenuata). Theremaning animas were not identified to species. Estimated annua mortality and seriousinjury atributable
to thisfishery (CV in parentheses) was 25 in 1989 (.65), 51 in 1990 (.49), 11 in 1991 (.41), 20 in 1992 (0.18), 8.4 in 1993 (0.40),
29in1994(0.01), 0in 1995, and 2in 1996 (0.06); average annual mortality and seriousinjury during 1993-1997 was 9.9 (0.09) (Table
2).

Pelagic Longline

Interactions between the pelagic longline fishery and spotted dolphins have been reported; however, avessd may fishin more
than one statistical reporting areaand it is not possible to separate estimates of fishing effort other than to subtract Gulf of Mexico
effort from Atlantic fishing effort, which includes the Caribbean Sea. Totd effort, excluding the Gulf of Mexico, for the peagic
longline fishery, based on mandatory self-reported fisheriesinformation, was 11,279 setsin 1991, 9,869 setsin 1992, 9,862 setsin
1993, 9,481 setsin 1994, 10,129 setsin 1995, 9,885 setsin 1996, and 8,023 sets in 1997 (Cramer 1994; Scott and Brown 1997,
Johnson et al. 1999). Since 1992, this fishery has been monitored with about 5% observer coverage, in terms of trips observed,
within every datitica reporting areawithin the EEZ and beyond. Off the USA Atlantic coast, the fishery hasbeen observed from
January to March off Cape Hatteras, in May and Junein the entire Mid-Atlantic, and in July through December inthe Mid-Atlantic
Bight and off NovaScotia. Thisfishery hasbeen monitored with about 5% observer coverage, intermsof tripsobserved, snce 1992.
Most of the estimated marine mamma by-catch wasfrom EEZ waters between South Carolinaand Cape Cod (Johnsonet al . 1999).
The 1992-1997, estimated take was based on arevised andyss of the observed incidental take and self-reported incidentd take and
effort data, and replace previous estimates for the 1992-1993 and 1994-1995 periods (Scott and Brown 1997; Johnsonet al . 1999).
Exduding the Gulf of Mexico where one anima was hooked and released dive (Appendix 1), no Pantropical spotted dolphin
bycatches were observed for 1992-1997. Table 3 summarizesthe number of animas rdeased dive and dassfied asinjured or non-
injured. It aso includestheratio of observed to estimated mortaitiesfor thisfishery.
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Table2. Summary of theincidental mortality of spotted dol phins(Stenella sp.) by commercid fishery including theyearssampled
(Years), the number of vesselsactivewithin thefishery (Vessdls), thetype of dataused (Data Type), the annual observer
coverage (Observer Coverage), themortalitiesrecorded by on-board ohservers (Observed Mortdity), the estimated annua
mortality (Estimated Mortdity), theestimated CV of theannua mortaity (Estimated CV's) and the mean annua mortality
(CV in parentheses).

Fishery Years VesHds DataType? Observer Observed Estimated® Estimated Mean
Coverage? Mortality | Mortality CVs Annual
Mortality
Pdagic’ 9397 | 19%4=11° Obs. Data 42, .87, 0,29,0,2, | 484,290, | .40,.01,0, 99
Drift 1995=12 Logbook 99, .64, NA NA 2,NA 0%, NA (.09)
Gillnet 1996=10
Pdagic 93-97 NA Obs. Data .06, .05, 0,0,0,0, 0,0,0,0,0 ] 0,0,0, 0,
Longline Logbook 06, .03, .04 0 0,0,0 0
TOTAL 99
(.09)

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 fishery, and these data are collected at the Southeast Fisheries Science Center (SEFSC).

The observer coverage for the pelagic drift gillnet and pair trawl fishery is measured in terms of sets, and the longline fishery is
intrips.

1994pand 1995 shown, other years not available on an annud basis.

For 1991-1993, pooled bycatch rates were used to estimate bycatch in monthsthat 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 .
Edtimates were based on 2 seasons. The two observed takes were during the winter seeson when observer coverage was 100%.

Annua mortality estimates do not include any animasinjured and released dive.
Thefishery did not operate in 1997; the average annua mortaity is based on the number of years (4; 1993-
the fishery operated.

1996) that
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Table3. Summary of spotted dolphins (Stenella sp.) released dive, by commercid fishery, years sampled (Y ears), ratio of
observed mortalities recorded by on-board observers to the estimated mortality (Retio), the number of observed animals
released dive and injured (Injured), and the number of observed animals released dive and uninjured (Uninjured)

Fishery Years Ratio Injurec? Uninjured

Pdagiclongline 93-97 0,0,0,0,0 01%,0,0,0 0,14,0,0,0

1 See Appendix 1.
2 Annua mortdity estimates do not include any animasinjured and released dive.

Other Mortality
From1995-1997, 15 Pantropica spotted dol phinswere stranded between North Carolinaand Florida(NMFS unpublished data).

The 15 mortaitiesincludes the 1996 mass stranding of 11 animasin Forida (NMFS unpublished data).

STATUSOF STOCK

The gstatus of pantropica spotted dolphins, relative to OSP in the USA Atlantic EEZ isunknown. The speciesisnot listed as
threatened or endangered under the Endangered Species Act. There are insufficient datatodetermine the population trendsfor this
species. Tota fishery-related mortaity and seriousinjury for this stock is hot less than 10% of the caculated PBR and, therefore,
cannoat be considered to be insignificant and gpproaching zero mortality and seriousinjury rate. The status of this stock has been
changed from strategic to non-strategic because the estimated annual fishery-related mortaity and seriousinjury are below PBR.
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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.

POPULATION SIZE

v " 18A0 - 1954
o 1995

! ...} S 1835 Aerial Sunss

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.
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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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October 1999
BOTTLENOSE DOLPHIN (Tursiops truncatus):

Western North Atlantic Coastal Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are two digtinct bottlenose dolphin ecotypes
(Duffidld et al. 1983; Duffidd 1986; Mead and Potter 1995;
Walker et al. in press); ashalow, warm water ecotype and a
deep, cold water ecotype which correspond to nearshore and
offshoreforms, respectively. Both ecotypeshavebeen shown 40
to inhabit watersin the western North Atlantic Ocean (Hersh
and Duffield 1990; Mead and Potter 1995; Hoelzd et al.
1998; Wdkeret al. in press). Theinshoreand offshoreforms,
of al age classes, can be postively identified based on
differences in morphometrics, parasiteloads, and prey (Mead
and Potter 1995). Hoelzel et al. (1998) found significant
differentiation between the nearshore and offshore forms in
both nuclear and mtDNA markers, and concluded the two
forms were digtinct. Curry (1997) concluded that, based on 35—
differencesin mtDNA haplotypes, the nearshore animas in
the northern Gulf of Mexico and the western North Atlantic
weresignificantly different stocks. Bottlenosedolphinswhich
had stranded dive in thewestern North Atlanticin areaswith
direct accessto deep oceanic waters had hemoglobin profiles
matching that of the deep, cold water ecotype (Hersh and
Duffield 1990). Hersh and Duffield (1990) adso described
morphologica differences between the deep, cold water
ecotype dolphins and dolphins with hematologica profiles ;|
matchingtheshalow, warmwater ecotypewhich had stranded
in the Indian/Banana River in Florida Because of ther
occurrence in shallow, relatively warm waters dong the USA
Atlantic coast and because their morphologica characteritics
are similar to the shalow, warm water ecotype described by
Hersh and Duffield (1990), the Atlantic coastad bottlenose
dolphin stock is believed to consist of this ecotype or I I

80 75
nearshore form.  Furthermore, Hoelzel et al. (1998) Figure 1. Sghtings of bottlenose dolphins during aerial surveys from

.ger.HiCdIy identifi-ed a sample of animas captured O ghore 1o the 25 misobath north of Cape Hatteras during summer
incidentally caught in nearshore waters asthe nearshoreform. 1994, shore to 9 km past the western Gulf Stream wall south of Cape

Currently, dataareinsufficient to dlow separation of locally Hatteras during winter 1992, three coastal surveys within one km of
resident bottlenose dolphins found in bays, sounds and shore from New Jersey to mid-Florida during the summer in 1994,
edtuaries (such as those from the Indian/Banana River) from and during vessel surveys from about the 30 misobath to the offshore
the coagtal stock inthewestern North Atlantic; Hoelzdl et al. extent of the USEEZ in 1998.
(1998) found less variation in nuclear and mtDNA markers
among their sample of nearshore animals, which likely included resident and coastd animals, than their sample of offshore animals.
The structure of the coastal bottlenose dolphin stock in the western North Atlantic is uncertain, but what is known about it
suggeststhat the structureis complex. Some portion of the coastal stock migrates north of Cape Hatteras, North Carolina, to New
Jersey during the summer (Scott et al. 1988). It has been suggested that this stock is restricted to waters < 25 m in depth within
the northern portion of its range (Kenney 1990) because of an gpparent concentration of bottlenose dolphins centered onthe 25 m
isobath which was observed during agria surveys of the region (CETAP 1982) and vessdl surveys (NMFS unpublished data). The
lowest density of bottlenose dolphins was observed over the continental shelf, with higher densities aong the coast and near the
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continental shelf edge. The coastd stock is believed to reside south of Cape Hatterasinthelatewinter (Mead 1975; Kenney 1990);
however, the depth distribution of the stock south of Cape Hatteras is uncertain and the coastdl and offshore stocks may overlap
there. Therewas no apparent longitudina discontinuity in bottlenose dolphin herd sightings during aerid surveys south of Cape
Hatterasin the winter (Blaylock and Hoggard 1994).

Scott et al. (1988) hypothesized asingle coasta migratory stock ranging seasondly from asfar north as Longldand, NY, toas
far south as centrd Forida, citing stranding patterns during a high mortaity event in 1987-88 and observed density patterns along
the USA Atlanticcoast. Figure Lillustratesthedistribution of 696 bottlenose dolphin herd sightingsduring aerid surveysfrom shore
to approximately 9 km past the Gulf Stream edge south of Cape Hatterasin the winter in 1992 (Blaylock and Hoggard 1994), from
shore seaward to the 25 m isobath during the summer north of Cape Hatterasin 1994 (Blaylock 1995), within one km of the shore
from New Jersey to mid-Florida during three replicate coasta surveys conducted during the summer in 1994 (Blaylock 1995), and
from about the 30 m isobath to the offshore extent of the USA Exclusive Economic Zone (EEZ) during avessel survey for peagic

cetaceansin 1998 (NMFSunpublished data). .
ap

The proportion of the sightings illustrated May One Multiple Stocks
which might be of bottlenose dolphins from Stock Year-round Seasona Migratory
other than the coasta stock is unknown; resdents resdents  graups

however, it is reasonable to assume that the
coastd surveys within one km of shore
minimized inclusion of the offshore stock.
Gatheringinformation to distinguish between Wilmington
coasta and offshore ecotypesis currently an Charlesto
active area of ressarch by the NMFS

Southeest Fisheries Science Center (SEFSC),

a5 is research to determine the relationship Jacksonvijle
between bottlenosedol phinthat inhabit bays,

sounds and estuaries and those that are

believed to comprisethecoastal stock (Hohn

OO OO OO

1997). Large Small Large Long-range
A multi-disciplinary, multi-investigator o hae  EVEEE
pl gat s ranges ranges

ressarch program to_ determine the stock Figure 2. Illustration of stock structure hypotheses of Atlantic coastal bottlenose
structure of Atlantic coastal bottlenose dolphins: one stock ranging from New Jersey to Florida or multiple stocks which may
dolphinswas initiated in late 1996. Figure 2 include: 1) year-round residents with small home ranges; 2) multiple, contiguous,
illustrates the stock structure hypotheses seasonally resident groups with relatively large home ranges; and 3) groups with
that are being considered. The experimental long-range migratory pattern.

design for the program is based on: 1)

obtaining samples from live captures, photo-identification, Table_ |. Residency and movement_ patt_er_ns Qf bottlenose
projectile biopsy, and incidental take (strandings and observer dolphins documented from photo-identification (from Hohn

programs); 2) conducting independent analysesinduding genetics, s
isotoperatios, contaminants, movement patterns, morphometrics, ‘ Year- | oo Im igratory/
telemetry, and life history; and 3) merging of the disassociated Location round | o dents | Transient
results to describe stock structure (Hohn 1997). Based on current Residents
information, it is expected that multiple stocks exist and include | virginia Beach, VA No Jun-Sept | Jun-Sept
year-round residents, seasond residents, and migratory groups.
Site-specific, year-round residents have been reported only in | Beaufort, NC, No Oct-Apr 5

the southern part of therange, from Charleston, SC (Zolman 1996) |*coastal”
and Georgia (Petricig 1995) to central Florida (Oddl and Asper
1990); seasond residents and migratory or trandent animas dso Beano.rt' NC, :

! “estuarine” Possible large home
occur inthese areas. In the northern part of the range the patterns range
reported include seasonal residency, year-round residency with  |wiimington, NC
large homerange, and migratory or transent movements(Barcoand
Swingle 1996, Sayigh et al. 1997). Tablel lists the locations and | Charleston, SC Yes fall- spring, fall
thepatternsof residency and movement that havebeen documented winter
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through photo-identification of naturaly-marked animas, and of 31 individuas animas that were live-captured and freeze-branded
in Beaufort, NC in 1995 (Hansen and Wells 1996). Complex patterns of movement and residency were obsarved inasample of 10
of the animds live-captured in Beaufort that were radio-tagged and tracked for up to 31 days. some lft the areaimmediately, some
were located up to 120 km distant within afew days of tagging, and others remained in the area (Reed et al . 1996).

The observed patterns of year-round residency and seasonal residency, and migratory and trandent movements likely represent
apopulationthat consistsof acomplex mosaic of biologicaly-meaningful stocks. Thepatternsarein some casesessentialy identical
or very similar to patterns observed in recognized stocks or communitiesidentified in embaymentsand coesta areasin the northern
Gulf of Mexico (eg. Scottet al . 1990; Weller 1998; Wellset al . 1996). Sufficient information existsto identify year-round resident
communitiesin severd bay and estuarine areas; however, much of the suitable bay and estuarine habitatsal ong the Atlantic coast have
not yet been studied sufficiently. Although numerous research efforts are underway, it will require severa years of photographic
identification, genetic and radio-tracking research to provide sufficient information for interpretation. Theentire range(s) and number
of migratory and transent stocks are unknown, but much of the current research effort is directed towards determining stock
structure, movements, and degreeof mixing of these presumed stocks. Astheresearch effortsarecompleted, itislikely that anumber
of stocks or communities will be identified, including year-round and resident stocks in embayments, and transient or migratory
stocks. Thiswill necessitate arevision of the report of Western North Atlantic Coastal Stock of bottlenose dolphinsto reflect the
number of stocks described.

POPULATION SIZE

Mitchell (1975) estimated that the coastd bottlenose dol phin popul ation which was exploited by ashore-based net fishery until
1925 (Mead 1975) numbered at least 13,748 hottlenose dolphinsin the 1800s. Recent estimates of bottlenose dol phin abundance
inthe USA Atlantic coasta areawere made from two types of agria surveys. Thefirst type was agrid survey using standard line
transect sampling with perpendicular distance data andysis (Buckland et al. 1993) and the computer program DISTANCE (Lagke
et al. 1993). Thedternate survey method consisted of asimplecount of all bottlenose dolphinsseenfrom aerid surveyswithinone
km of shore.

Anagrid line-transect survey was conducted during February-March 1992 in the coastal areasouth of Cape Hatteras. Sampling
transects extended orthogonaly from shore out to approximately 9 km past thewestern wall of the Gulf Stream into waters as desp
as 140 m, and the area surveyed extended from Cape Hatteras to mid-Florida (Blaylock and Hoggard 1994). Systematic transects
were placed randomly with respect to bottlenose dolphin distribution and approximately 3.3% of the tota survey area of about
89,900 kn? wasvisually searched. Survey transects, area, and dateswere chosen utilizing the known winter distribution of thestocks
in order to sample the entire coastal population; however, the offshore stock may represent some unknown proportion of the
resulting population size esimates. Prdiminary estimates of abundance were derived through the application of distance sampling
anaysis (Buckland et al. 1993) and the computer program DISTANCE (Lagke et al. 1993) to the perpendicular distance sighting
data. Bottlenosedolphin abundancewas estimated to be 12,435 dol phinswith coefficient of variation (CV) = 0.18 and thelog-normal
95% confidence interval was 9,684-15,967 (Blaylock and Hoggard 1994). An aerid survey was conducted during late January-early
March 1995, fallowing nearly the same design as the 1992 survey. Preiminary anaysis (following the same procedures described
above) resulted in an abundance estimate of 21,128 dolphins (CV = 0.22) with along-norma 95% confidence interval of 13,815
32,312.

Perpendicular dghting disanceanalyss (Bucklandet al . 1983) of linetransect datafrom an aeria survey throughout the northern
portion of therangein July 1994, from Cgpe Hatteras to Sandy Hook, New Jersey, and from shore to the 25 m isobath, resulted in
anabundance estimate of 25,841 bottlenosedolphins (CV = 0.40) (Blaylock 1995) within the approximately 25,600 kn? area. These
datawere collected during apilot study for designing future surveysand are considered to be preiminary in nature. Anaerid survey
of thisareawas conducted during mid July-mid August 1995. Data from the pilot study was used to design this survey; survey
sampling was designed to produce an abundance estimate with a CV of 0.20 or less. Prdiminary andlyss (following the same
procedures described abovefor the surveyssouth of Cape Hatteras) resulted inan abundance estimateof 12,570 dol phins(CV =0.19)
with alog-normd 95% confidenceinterva of 8,695-18,173.

An aerid survey of the coasta waters within a one km grip adong the shore from Sandy Hook to approximately Vero Beech,
Horida, was dso conducted during July 1994 (Blaylock 1995). Dolphins from the offshore stock are believed unlikdly to occur in
this area. Observers counted dl bottlenose dolphins seen within the one km grip dongshore from Cape Hatteras to Sandy Hook
(northern ared) and within the one km srip aongshore south of Cape Hatteras to gpproximately Vero Beach (southern areg). The
average of three counts of bottlenosedolphinsin the northern area was 927 dolphins (range = 303-1,667) and the average of three
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counts of bottlenose dolphinsin the southern areawas 630 dol phins (range = 497-815). The sum of the highest countsin both areas
was 2,482 dolphins.

A vess survey to obtain abundance, distribution, and biopsy information from pelagic cetaceans in USA waters south of
Delavare Bay was conducted during July and August 1998 (NMFS unpublished data). The survey included waters from
gpproximately the 30 m isobath out to the offshore extent of the USA EEZ. A tota of 56 herds or groups of bottlenose dolphins
weresighted; an unknown number of these herdswerelikely the offshore bottlenose dol phin ecotype. One of the herds sighted was
exceptiondly large and was estimated to consist of 251 individuas. The data from the survey are currently being analyzed,
abundance estimates should be availablein late 1999.

It is not currently possible to digtinguish the two bottlenose dolphin ecotypes with certainty during visua aeriad and vessdl
surveys, asthe distribution of the two ecotypesin USA Atlantic EEZ watersisuncertain. Because of thisdifficulty, theresulting
abundance estimates may include dol phins from the offshore stock. Until additiona research providesinformation to determinethe
range of habitat utilized by both ecotypes and their degree of mixing aong the Atlantic coast, it will not be possible to assess the
abundance of either typewith any certainty. Determining the degree of geographic mixing of thesetwo ecotypesiscurrently anactive
area of research by the NMFS, SEFSC.

Minimum Population Egtimate

Reasonable assurance of aminimum population estimate can not be provided by line transect surveys because the proportion
of dolphins from the offshore stock which might have been obsarved is unknown. The risk averse approach isto assume that the
minimum population size is the highest count of bottlenose dol phins within the one km strip from shore between Sandy Hook and
Vero Beach obtained during the July 1994 survey. The maximum count within one km of shore between Sandy Hook and Cape
Hatteras was 1,667 bottlenose dolphins and it was815 bottlenose dol phinswithin onekm of shore between CapeHatterasand Vero
Beach. The resulting minimum population size estimate for the western North Atlantic coastal bottlenose dolphin stock is 2,482
dolphins.

Current Population Trend

Kenney (1990) reported an estimated 400-700 bottlenose dol phinsfrom theinshore strata of aeria surveys conducted aong the
USA Atlantic coast north of Cape Hatterasin the summer during 1979-1981. These estimates resulted fromlinetransect analyses;
thus, they cannot be used in comparison with the direct count data collected in 1994 to assess population trends.

Therewas no significant differencein bottlenose dol phin abundance estimated from agrid linetransect surveys conducted south
of Cape Hatterasin the winter of 1983 and the winter of 1992 using comparablesurvey designs (NM FSunpublished data; Blaylock
and Hoggard 1994) in spite of the 1987-88 mortaity incident during which it was estimated that the coastal migratory population
may have been reduced by up to 53% (Scott et al . 1988).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this stock. Themaximum net productivity rate was assumed to
be0.04. Thisvaueishbased on theoretica modeling showing that cetacean popul ations may not grow at rates much greater than 4%
given the congtraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potentia Biologicd Removad (PBR) isthe product of theminimum population size, one-haf the maximum productivity rate, and
a“recovery” factor (Wade and Angliss 1997). The “recovery “ factor, which accounts for endangered, depleted, and threstened
stocks, or stocks of unknown status rel ative to optimum sustainable population (OSP) is assumed to be 0.50 because this stock is
listed as depleted under the Marine Mammal Protection Act. Therefore, PBR for the USA Atlantic coastal bottlenose dolphin stock
is 25 dolphins.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Bottlenose dolphins are known to interact with commercid fisheries and occasiondly are taken in various kinds of fishing gear
indudinggillnets, seines, long-lines, shrimp trawls, and crab pots (Read 1994, Wang et al . 1994) especidly in near-shoreareaswhere
dolphin dengties and fishery efforts are greatest. Theseinteractions are duein part to the species gregarious nature and habits of
feeding on discarded bycatch and from baited gear (e.g., long-line and crab pots). However, stranding data probably underestimate
the extent of fishery-related mortality and seriousinjury becausenot al of the dolphinswhich die or are serioudy injured may wash
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ashore, nor will al of those that do wash ashore necessarily show Tablell. Bottlenose dolphin strandings in the U.S. Southeast
Atlantic (North Carolina to Florida) from 1993 to 1997.

Data from Southeast Marine Mammal Stranding Database

signs of entanglement or other fishery-interaction. In addition, the
leve of technica expertiseamong stranding network personnel varies

widdly as doesthe ahility to recognize signs of fishery interaction. (FEUS.
Due to the extent of decomposition andlor thellevel of experienceof | 1663 1094 1565 1096 1997 T‘?ta
the examiner, a determination cannot awaysbe made as to whether North Cardlira
or not astranding occurred due to human interaction

From 1993-1997, two hundred and eighty-eight bottlenose | Mo Stended /8 5180 70 127 406
dolphins were reported stranded in waters north of Cape Hatteras | %, e meetom 18 14 18 14 36 100
(Virginiato Massachusetts, NE Region) (NMFS, unpublished data). Interactions 23% 27% 22% 20% 28% 25%
The mgority of the strandings within this northern area.occurred in [South Carolina
Virginia (n = 182, 63%). An unknown number of the animds No. Stranded 33 19 32 29 41 154
reported sranded during 1993-1995 have shown signs of No. Human Interactions 11 3 5 9 19
entanglement with fishing geer or interactionswith fishing activities, | °n Humen 3% 5% 9% 17% 220 12%
however, limited information was avallable for 1993, and complete |Georgia
information was available for 1996-1997. In 1993, eight bottlenose | . syanded 29 13 17 17 18 94
dalphinsin Virginiaand oneinMaryland werereported asentangled | . uman 1nteractions o 3 1 2 1 7
in fishing gear, but the gear type was not reported (NMFS % With Human
unpublished data). In 1996, seventy-four bottlenosedolphinswere | =~ 'erations 0% 23% 6% 12% 6% 7%
reported sranded in the NE Region. The cause of death could be |19
determined for 44 animalsand of these, 16 or 36% werereporteddue | Mo Sraded 11162 91 104 104 472
to humen interactions (including 13 gear entanglements). 1n 1997, O“‘A]"W'i*t‘r‘]";azn'gerac“ ons 6 6 2 1 7 2
saventy-four bottlenose dol phinswere a so reported stranded in the Interactions 5% 10% 2% 1% 7% 5%
NE Region. The cause of desth could be determined for 54 animas |Puerto Rico
and of these, 14 or 26% were reported dueto humaninteractions. If No. Stranded 0 1 1 1 0 3
the percentages are consistent for animals for which cause of death No. Human Interactions 0 0 0 1 0 1

could not bedetermined, it islikely that during 1996 about 27 (36%),

and during 1997 about 19 (26%), of the stranded animals in the NE Region died due to human interactions.

Evidence of interaction with fisheries (entanglement, net marks, muitilations, gun shots, etc.) were present in 149 of 1,129 (13%)
of the bottlenose dolphin strandingsinvestigated inthe USA Southeast Atlantic region (North Carolinato Horida) from 1993 to 1997
(Table I1) as determined from evidence of entanglement in fishing gear and/or other human related causes (eg., net marks,
entanglement, mutilations, boat strikes, gunshot wounds) (NMFS unpublished information). This does not take into account those
animasfor which cause of death could not be determined so the number of animasthat stranded due to human interactionislikely
oregter.

NorthCarolinastranding recordsshow the highest incidence of fishery interactionsfrom the SE Atlantic Region. North Carolina
data from 1993 through 1997 indicate that 100 of 406 animals, or 25% showed evidence of human interactions. In 1997, 127
bottlenose dolphin stranded in North Caralina. Cause of degth could be determined for only 58 of these animals, and of these 36 or
62.1% exhibited postive signs of fisheriesinteractions. If this percentage is consistent for al North Carolina stranded animals, it
ispossiblethat approximately 78 or 62% of the stranded animds died

from human interactionsin 1997. Tablelll. Roughly estimated average annual fishing
effort (number deployed) by gear type for U.S. Atlantic
coastal fisheries from New Jersey to Key West, Florida, in
1992-1993, having the potential for causing serious
injury or mortality to bottlenose dolphins (NMFS

unpublished data).

Fishery Information

The Atlantic menhaden purse seine fishery targets the Atlantic
menhaden, Brevortia tyrannus, in Atlantic coastd waters
goproximately 3-18 m in depth. Twenty-two vessels operate off

northern Horidato New England from April-January (NMFS 1991, pp. Had semSGear Type Effort >
5-73). Menhaden purse seinershave reported an annud incidentd take of Purse sSines 11.962
one to five bottlenose _doI phins (NMFS 1991, pp. 5-73), dthough Otter trawls, bottom 22550
opsarver daa_larenot a/alzple_ _ . Otter trawls, midwater 70

Coadtd gillnetsoperatein different seasonstargeting different species Gillnets, anchored or staked 22252
in different states throughout the range of this stock. Most nets are Gillnets, drift and runaround 11792
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staked closeto shore, but somearedlowed to drift, and netsrangein lengthfrom 91 mto 914 m. A gillnet fishery for American shed,
Alosa sapidissima, operates seasonaly from Connecticut to Georgia, with nets being moved from coastd ocean watersinto fresh
water with the shad spawning migration (Read 1994). It isconsidered likely that afew bottlenose dolphins are taken in thisfishery
each year (Read 1994). The portion of the fishery which operates a ong the South Carolina coast was sampled by observersduring
1994 and 1995, and no fishery interactions were observed (McFeeet al . 1996). The North Carolinasink gillnet fishery operatesin
October-May targeting weskfish, croaker, spot, bluefish, and dogfish. Another gillnet fishery aong the North CarolinaOuter Banks
targetsbluefishin January-March. Similar mixed-speciesgillnet fisheries, under statejurisdiction, operate seasondly aong the coast
from FloridatoNew Jersey, with the excluson of Georgia. There are no estimates of bottlenose dolphin mortality or seriousinjury
avalablefor these fisheries. A rough estimate of the average totd annua coastd gillnet fishing effort isgivenin Table 1.

Observer coverage of the USA Atlantic coadtd gillnet fisheriesfor monkfish and dogfish, primarily, wasinitiated by theNEFSC
Sea Sampling program in July, 1993. From July to December 1993, 20 trips were ohserved. By 1996, 350 trips were observed,
representing about |ess than 5% coverage. This coastd gillnet fishery, which extends from North Carolinato New York, isactudly
acombination of smdl vessd fisheriesthat target avariety of fish species, some of which operate right off the beach. The number
of vesdsin this fishery is unknown, because records are held by both state and federd agencies, and have nat, as of yet, been
centrdized and standardized. Still, only one bottlenose dolphins has been taken in the observed trips, despite large numbers of
stranded dolphins with signs of fishery interactionsindicative of gillnets.

Because this observer program was not covering those components of the coastd gillnet complex believed to beresponsiblefor
most of the interactions with coastal bottlenose dolphins, the NMFS initiated an observer program in 1997 to better define the
various components of the coastd gillnet fisheries and place observerson representative fishing vessd sto obtain satistically reliable
information on takes of bottlenose dolphin.  Although no takes of bottlenose dolphin were observed in 1997, three dolphins were
observed taken in fisheries operating off Virginiaand North Carolinain 1998 (NMFS unpublished data).

The shrimp trawl fishery operates from North Carolina through northern Florida virtudly year around, moving seasondly up
and down the coast. Estimated total fishing effort isgivenin TableI11. One bottlenose dolphin was recovered dead from ashrimp
trawl in Georgiain 1995 (Southeast USA MarineMamma Stranding Network unpublished data), but no bottlenosedol phinmortality
or seriousinjury has been previoudy reported to NMFS,

A haul seine fishery operates dong northern North Carolina beaches during the spring and fall targeting mullet, spot, sea trout,
and bluefish. No by-catch of marine mammals has been reported to NMFS. In recent years reports of strandings with evidence of
interacti ons between bottlenose dol phin and both recreationa and commercid crab-pot fisherieshave beenincreasing inthe Southeast
region (McFee and Brooks 1998).

Other Mortality

Thenearshorehabitat occupied by thisstock isadjacent to areas of high human population and inthenorthern portion of itsrange
is highly industriaized. The blubber of stranded dolphins examined during the 1987-88 mortaity event contained anthropogenic
contaminants in levels among the highest recorded for a cetacean (Geraci 1989). There are no estimates of indirect human-caused
mortdity resulting from pollution or habitat degradation, but arecent assessment of the health of live-captured bottlenose dol phins
from Matagorda Bay, Texas, associated high levels of certain chlorinated hydrocarbons with low health assessment scores (Reif et
al., inreview).

STATUSOF STOCK

This stock is consdered to be depleted rdlative to OSP and it is listed as depleted under the Marine Mammal Protection Act
(MMPA). Therearedatasuggesting that the population wasat an historically highlevel immediately prior to the 1987-88 mortality
event (Keinath and Musick 1988); however, the 1987-88 anoma ous mortality event was estimated to have decreased the popul ation
by as much as 53% (Scott et al. 1988). A comparison of higtorica and recent winter aeria survey datain the area south of Cape
Hatteras found no satistically significant difference between population size estimates (Student's t-test, P > 0.10), but these
edimates may have included an unknown proportion of the offshore stock. Population trends cannot be determined due to
insufficient data.

Although therearelimited observer datadirectly linking seriousinjury and mortdity tofisheries(e.g., inthe coastd gillnet fishery
complexinthemid-Atlantic), thetota number of bottlenose dol phin assumed from thisstock which stranded showing signsof fishery
or human-rdated mortdity exceeded PBR in 1993, 1996, 1997, and by theend of October in 1998. In North Carolinaaone, human-
related mortdity approached PBR in each of the intervening years. The totd fishery-related mortadity and seriousinjury for this
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stock is not less than 10% of the caculated PBR, and, therefore, cannot be considered to be inggnificant and approaching zero
mortdity and seriousinjury rate.

Thespeciesisnot listed asthreatened or endangered under the Endangered Species Act, but becausethisstock islisted asdepleted
under the MMPA it isa strategic stock.
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October 1999
HARBOR PORPOI SE (Phocoena phocoena):

Gulf of Maine/Bay of Fundy Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Thisstock isfoundin USA and Canadian Atlanticwaters. Thedistribution of harbor porpoi ses has been documented by sighting
surveys, srandings, and takes reported by NMFS observersin the Sea Sampling Program.  During summer (July to September),
harbor porpoises are concentrated in the northern Gulf of Maineand southern Bay of Fundy region, generdly in waterslessthan 150
mdeep (Gaskin 1977; Krauset al. 1983; Pdka1995a, b). Duringfdl (October-December) and spring (A pril-June), harbor porpoises
arewiddy dispersed from New Jersey to Maine, with lower densitiesfarther north and south. They are seen from the coastlineinto
the middle of the Gulf of Maine (> 200 m deep). During winter (January to March), intermediate densities of harbor porpoises can
be found in waters off New Jersey to North Caraling, and lower densgties are found in waters off New Y ork to New Brunswick,
Canada. Theredoesnot gppear to beatemporaly coordinated migration or aspecific migratory routeto and from the Bay of Fundy
region. Though, during the fal, severd sadlite tagged harbor porpoises did favor the waters around the 92m isobath, which is
consistent with observations of high rates of incidenta catches in this depth range (Read and Westgate 1997). There were two
stranding records from Horida (Smithsonian strandings data base).

Gaskin (1984, 1992) proposed that there were four separate populationsin the western North Atlantic: the Gulf of Maine/Bay
of Fundy, Gulf of S. Lawrence, Newfoundland and Greenland populations. Recent andyzesinvolving mtDNA (Wang et al . 1996),
organochlorinecontaminants(Westgateet al .1997), heavy metas(Johnston 1995), andlifehistory parameters(Read and Hohn 1995)
support Gaskin'sproposal. In particular, thereisasuggestion that the Gulf of Maine/Bay of Fundy females are different than Gulf
of St. Lawrencefemdes, but maesweredatisticaly indistinguishable (Pakaet al . 1996). Research on microsatellites, apotentidly
powerful genetic toal, is currently being conducted to re-andyze exigting genetic data and anadyze new samplesin order to resolve
the larger scale stock structure question. Thisreport follows Gaskin's hypothesis on harbor porpoise stock structureinthewestern
NorthAtlantic; Gulf of Maineand Bay of Fundy harbor porpoises arerecognized as asingle management stock separatefrom harbor
porpoise populaionsin the Gulf of St. Lawrence, Newfoundland, and Greenland.

POPULATION SIZE
To estimate the absolute population size of harbor
porpoises aggregated in the Gulf of Maineg/Bay of Fundy i
region, three line-transect Sighting surveyswere conducted : i
during the summers of 1991, 1992 and 1995 (Table 1, il B
Figure ). foal ;
The population sizes were 37,500 harbor porpoisesin i
1991 (CV = 0.29, 95% confidenceinterva (Cl) = 26,700 : |
86,400) (Palka 1995a), 67,500 harbor porpoisesin 1992

(CV =0.23, 95% CI = 32,900-104,600), and 74,000 harbor J‘L :
porpoises in 1995 (CV=0.20, 95% Cl = 40,900-109,100)
(Paka 1996). The inverse variance weighted-average "“_f

abundance estimate (Smith et al. 1993) was 54,300habor | ¥y
porpoises (CV = 0.14, 95% Cl = 41,300-71,400). Possible S :

reasons for inter-annud differences in abundance and ,‘,IJ -

digtribution indude experimentd error and inter-annua :.-!_';; ;

changes in water temperature and availability of primary - £

prey species (Palka 1995b). 4 * 1990 - 1904
The shipboard sighting survey procedure used in dl b 1905

three surveysinvolved two independent teams on one ship
that searched using the naked eye in non-closing mode.
Abundance, corrected for g(0), the probakility of detecting
ananimd group on the track line, was estimated using the
direct-duplicate method (Paka 1995a) and variahility was

Sl S 1905 Aarial Surveys

Figure 1. Distribution of harbor porpoise sightings from
NEFSC shipboard and aerial surveys during the summer in
1990-1995. Isobaths are at 100 mand 1,000 m.
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edimated using bootstrap re-sampling methods. Potentia biases not explicitly accounted for are ship avoidance and time of
submergence.  During 1995 asmall section of theregion was surveyed by airplanewhilethe rest of theregion was surveyed by ship,
asin previousyears. An abundance estimate including g(0) was estimated for both the plane and ship (Palka 1996). During 1995,
in addition to the Gulf of Maine/Bay of Fundy area, waters from Virginiato the mouth of the Gulf of St. Lawrence were surveyed
and no harbor porpoises were seen except in the vicinity of the Gulf of Maine/Bay of Fundy.

Tablel. Summary of abundance estimates for the Gulf of Maine/Bay of Fundy harbor porpoise. Month, year, and area covered
during each abundance survey, and resulting abundance estimate (N,,.;) and coefficient of variation (CV).

Month/Y ear Area Npest cv
Ql-Aug 1991 ::I)w ?Eg (';’f'?:zﬁ(i‘/ 37,500 029
2U-Sep 1992 I':‘JW ?g;; g/f"';':ﬂﬁi‘, 67,500 023
Jl-Sep 1995 I':')W ?Eg (';/f'izii‘/ 74,000 020
e o 0

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interva of the log-normaly distributed
best abundance estimate. Thisis equivaent to the 20th percentile of thelog-normal distribution as specified by Wade and Angliss
(1997). Thebest estimate of abundance for harbor porpoisesis 54,300 (CV=0.14). The minimum population estimate for the Gulf
of Maine/Bay of Fundy harbor porpoiseis 48,289 (CV=0.14).

Current Population Trend

Thereareinsufficient detato determinethe popul ation trendsfor thisspecies. Previousabundance estimatesfor harbor porpoises
in the Gulf of Maine/Bay of Fundy are available from earlier sudies, (e. g. 4,000 animas, Gaskin 1977, and 15,800 animas, Kraus
et al. 1983). These edtimates cannot be used in a trends andlyss because they were for selected smal regions within the entire
known summer range and, in some cases, did not incorporate any estimate of g(0) (NEFSC 1992).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Although current population growth rates of Gulf of Maine/Bay of Fundy harbor porpoises have not been estimated dueto lack
of deta, severd attempts have been madeto estimate potentia population growth rates. Barlow and Boveng (1991), who used are-
scded humen lifetable, estimated the upper bound of the annua potential growth rate to be 9.4%. Woodley and Read (1991) used
a re-scaed Himalayan tahr lifetableto esimatealikely annua growth rate of 4%. Inan attempt to estimate the potential populetion
growth rate which incorporated many of the uncertaintiesin survivorship and reproduction, Caswell et al. (1998), usng aMonte
Carlo method to caculate a probability distribution of growth rates, estimated the median potentia annua rate of increase is be
approximately 10%, with a90% confidenceinterval of 3-15%. Thisanadyssunderscored the considerable uncertainty that exists
regarding the potentid rate of increase in this population. Consequently, for the purposes of this assessment, the maximum net
productivity rate was assumed to be 0.04, consistent with va ues used for other cetaceansfor which direct observations of maximum
rate of increese are not available. The 0.04 vaueisbased on theoretical moddling showing that cetacean popul ations may not grow
at rates much greater than 4% given the constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potentia Biologicd Remova (PBR) is the 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 Angliss1997). Theminimum populaion 9zeis48,289 (CV=0.14).
The maximum productivity rate is 0.04, the default vaue for cetaceans. The “recovery” factor, which accounts for endangered,
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depleted, threatened stocks, or stocks of unknown status relative to optimum sustainable population (OSP) is assumed to be 0.5
because this stock is of unknown status. PBR for the Gulf of Maine/Bay of Fundy harbor porpoiseis 483.

ANNUAL HUMAN-CAUSED MORTALITY

Fishery Information

Gulf of Maine/Bay of Fundy harbor porpoise takes have been documented in the USA New England multispecies sink gillnet,
Mid-Atlantic coastd gillnet, Atlantic pelagic drift gillnet fisheries, and in the Canadian Bay of Fundy groundfish sink gillnet and
herringweir fisheries. TheUSA averageannua mortality estimatefor 1993 to 1997 from theabove USA fisheriesis 1,704 (CV=0.09)
harbor porpoises (Table 2). The Canadian average annua mortdity estimate for 1993 to 1997 from the above Canadian fisheries
is 146 harbor porpoises. It was not possible to estimate variance of the Canadian estimate. The tota average annua mortdity
edtimate for 1993 to 1997 from the USA and Canadian fisheriesis 1,850 (Table 2).

USA

Recent dataonincidentd takesin USA fisheriesare availablefrom severa sources. 101986, NMFS established amandatory sdif-
reported fisheriesinformation system for large pelagic fisheries. Datafiles are maintained at the Southeast Fisheries Science Center
(SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Program wes initiated in 1989, and since that
year severd fisheries have been covered by the program. From late 1992, the SEFSC provided obsarver coverage of pelagiclong line
vesd s fishing off the Grand Banks (Tall of the Banks) and south of Cape Hatteras,

New England Multispecies Sink Gillnet

Mogt of the harbor porpoise takes from USA fisheries are from the New England multispecies sink gillnet fishery. In 1984 the
New England multispecies sink gillnet fishery wasinvestigated by a sampling program that collected information concerning marine
mammal by-catch. Approximately 10% of thevessdsfishingin Maine, New Hampshire, and Massachusettswere sampled. Among
the deven gillnetters who recaived permits and loghbooks, 30 harbor porpoises were reported caught. 1t was estimated, using rough
edtimates of fishing effort, that a maximum of 600 harbor porpoises were killed annualy in this fishery (Gilbert and Wynne 1985,
1987).

In 1990, an observer program was started by the NMFSto investigate marine mamma takesin the New England multispecies
sink gillnet fishery. There have been 411 harbor porpoise mortalities related to this fishery observed between 1990 and 1997 and
onewasrdeased diveuninjured. 1n 1993, therewere approximately 349 full and part-time vessdsin the New England multispecies
sink gillnet fishery, which covered the Gulf of Maine and southern New England (Table2). Anadditiond 187 vessalswerereported
to occasiondly fish in the Gulf of Maine with gillnets for bait or persond use; however, these vessals were not covered by the
observer program (Walden 1996) and their fishing effort was not used in estimating mortaity. Observer coveragein terms of trips
has been 1%, 6%, 7%, 5%, 7%, 5% 4%, and 6% for years 1990 to 1997, respectively. By-catchinthe northern Gulf of Maineoccurs
primarily from June to September; while in the southern Gulf of Maine by-catch occurs from January to May and September to
December.  Annud estimates of harbor porpoise by-catch in the New England multispecies sink gillnet fishery reflect seasona
distribution of the species and of fishing effort. By-catch estimatesincluded a correction factor for the under-recorded number of
by-caught animals that occurred during unobserved hauls on trips with observers on the boat, when applicable. Need for such a
correction became evident following re-analysis of data from the seasampling program indicating that for some yearsby-catch rates
from unobserved hauls were lower than that for observed hauls. Further analyticd details are given in Paka (1994), CUD (1994),
and Bravington and Bisack (1996). These revised by-catch estimates replace those published earlier (Smith et al. 1993). These
edimates are il negatively biased because they do not include harbor porpoisesthat fell out of the net while still underwater. This
bias cannot be quantified at thistime. Estimated annua by-catch (CV in parentheses) from thisfishery during 1990-1997 was 2,900
in 1990 (0.32), 2,000 in 1991 (0.35), 1,200 in 1992 (0.21), 1,400 in 1993 (0.18) (Bravington and Bisack 1996; CUD 1994), 2100in
1994 (0.18), 1400in 1995 (0.27) (Bisack 19974), 1200 (0.25) in 1996, and 775 (0.24) in 1997. Average estimated harbor porpoise
mortality and seriousinjury in the New England multispecies sink gillnet fishery during 1993-1997 was 1,375 (0.10).

There appeared to be no evidence of differentid mortdity in USA or Canadian gillnet fisheries by age or sex in animas collected
before 1994, dthough there was subgtantia inter-annua variation in the age and sex composition of the by-catch (Read and Hohn
1995). However, with alarger sample, from harbor porpoises examined by necropsy or from tissues received from sea sampling
observers (n=171 between 1989 and 1997), the sex ratio is now 58 femaes and 113 maes (A. Read, perscom).  Invedigationsare
currently underway to determine spatial-tempord patternsin the sex ratio.
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Two preliminary experiments, using acoudtic darms(pingers) attached to gillnets, that wereconducted inthe Gulf of Maineduring
1992 and 1993 took 10 and 33 harbor porpoises, respectively. During fal 1994, a controlled scientific experiment was conducted
in the southern Gulf of Maine, where dl netswith and without active pingerswere observed (Krauset al . 1997). Inthisexperiment
25 harbor porpoiseswere taken in 423 stringswith non-active pingers (controls) and two harbor porpoisesweretakenin 421 strings
with active pingers. In addition, 17 other harbor porpoises were taken in nets that did not follow the experimenta protocol (Table
2). From 1995 to 1997, experimentd fisheries were conducted where dl netsin adesignated areawere required to used pingersand
only asampleof thenetswere observed. During November-December 1995, theexperimentd fishery wasconducted inthesouthern
Gulf of Maine (Jeffreys Ledge) region, where no harbor porpoises were observed taken in 225 pingered nets. During 1995, dl takes
from pingered nets were added directly to the estimated tota by-catch for that year. During April 1996, three other experimenta
fisheries occurred. In the Jeffreys Ledge area, in 88 observed hauls using pingered nets nine harbor porpoises were taken. Inthe
Massachusetts Bay region, in 171 observed hauls using pingered netstwo harbor porpoisesweretaken. And, inaregion just south
of CapeCod, in 53 observed hauls using pingered nets no harbor porpoises were taken. During 1997, experimentd fisheries were
alowed in the midcoast region during March 25 to April 25 and November 1 to December 31. During the 1997 spring experimental
fishery, out of 538 ohserved hauls using pingered nets five harbor porpoises were taken. Duringthe 1997 fall experimentd fishery,
out of 125 ohserved hauls using pingered nets no harbor porpoises were taken.

From 95 stomachs of harbor porpoises collected in groundfish gillnetsin the Gulf of Maine between September and December
1989-94, Atlantic herring (Clupea harengus) was the most important prey. Pearlsides (Maurolicus weitzmani), siver hake
(Merluccisu bilinearis) and red and whitehake (Ur ophyci s spp.) werethe next most common prey species(Gannonet al . 1998).
Mid-Atlantic Coastal Gillnet

Before an obsarver program wasin place, Polacheck et al . (1995) reported one harbor porpoise incidentaly taken in shad nets
intheYork River, Virginia InJuly 1993 an observer programwasinitiated inthe USA Atlantic coast gillnet fishery by the NEFSC
Sea Sampling program. - This fishery, which extends from North Carolinato New Y ork, is actudly a combination of small vessel
fisheriesthat target avariety of fish gpecies, some of which operate right off the beach. The number of vessalsin this fishery is
unknown, because records which are hdld by both state and federd agencies have not been centralized and standardized.  Twenty
trips were observed during 1993. During 1994 and 1995, 221 and 382 trips were obsarved, respectively. Obsarver coverage,
expressed as percent of tons of fish landed, was 5% for 1995, 4% for 1996, and 3% for 1997 (Table 2). No harbor porpoises were
takenin observed tripsduring 1993 and 1994. During 1995t0 1997, respectively, 6, 19, and 32 harbor porpoiseswere observed taken
(Table 2). Observed fishing effort has been concentrated off NJ and scattered between DE and NC from the beach to 50 miles off
the beach. Documented by-catches during 1995 and 1997 were mostly from Jenuary to April, with the exception of onetakenduring
May 1997, and onetaken during December 1997. By-catch estimateswere caculated using methodssimilar to that used for by-catch
estimatesin the New England multispecies gillnet fishery (Bravington and Bisack 1996; Bisack 1997a). Using the observed takes,
the estimated annua mortality (CV in parentheses) attributed to this fishery was 103 (0.57) for 1995, 311 (0.31) for 1996, and 572
(0.35) for 1997. Average estimated harbor porpoise mortaity and seriousinjury from the Mid-Atlantic coasta gillnet fishery during
1995 to 1997 was 329 (CV=0.23) (Table 2).

Pelagic Drift Gillnet

In 1996 and 1997, the NMFS issued management regulaions which prohibited the operation of thisfishery in 1997. Further,
in January 1999 the NMFSissued aFina Ruleto prohibit theuse of driftnet gear in the North Atlantic swordfish fishery (50 CFR
Part 630). One harbor porpoise was observed taken from the 1991-1996 Atlantic pelagic drift gillnet fishery. The estimated tota
number of hauls in the Atlantic pelagic drift gillnet fishery increased from 714 in 1989 to 1,144 in 1990; theregfter, with the
introduction of quotas, effort was severely reduced. Fifty-nine different vessals participated in thisfishery a one time or another
between 1989 and 1993. In 1994, 1995, and 1996 there were 11, 12, and 10 vessdls, repectively, in the fishery (Table2). The
estimated number of haulsin 1991, 1992, 1993, 1994, 1995 and 1996 were 233, 243, 232, 197, 164, and 149 respectively. Observer
coverage, expressed as percent of satsobserved was8%in 1989, 6%0in 1990, 20%in 1991, 40%in 1992, 42%in 1993, 87%in 1994,
9% in 1995, and 64%in 1996. The declinein observer coveragein 1996 is attributable to trips made by vessasthat were deemed
unsafe for observers dueto the size or condition of the fishing vessdl. Fishing effort was concentrated dong the southern edge of
Georges Bank and off CgpeHatteras. Examination of the species composition of the catch and locations of the fishery throughout
the year suggested that the drift gillnet fishery be dratified into two drata, a southern or winter stratum, and anorthern or summer
dratum. Edtimates of the tota by-catch, for each year from 1989 to 1993, were obtained usingthe aggregated (pooled 1989-1993)
catch rates, by gtrata (Northridge 1996). Estimatesof totd annual by-catch after 1993 were estimated from the sum of the observed
caught and the product of the average by-catch per haul and the number of unobserved haulsasrecorded inlogbooks. Varianceswere
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edtimated using bootstrap re-sampling techniques (Bisack 1997h). The one observed by-catch was notable because it occurred in
continental shelf edge waters adjacent to Cape Hatteras (Read et al. 1996). Edimated annud fishery-related mortdity (CV in
parentheses) atributableto thisfishery was0.7in 1989 (7. 00), 1.7 in 1990 (2.65), 0.7in 1991 (1.00), 0.4in 1992 (1.00), 1.5in 1993
(0.34), and 0in 1994 t01996. Thefishery wasclosed during 1997. Average estimated harbor porpoise mortdity and seriousinjury
in the Atlantic pelagic drift gillnet fishery during 1993-1996 was 0.4 (0.34) (Table 2).
North Atlantic Bottom Trawl

Oneharbor porpoise mortdity was observed in the North Atlantic bottom trawl fishery between 1989 and 1997. Vessdsinthis
fishery, a Category 111 fishery under the MMPA, were obsarved in order to meet fishery management needs, rather than marine
mamma management needs. An average of 970 (CV = 0.04) vesds (full and part time) participated annudly inthefishery during
1989-1993. Thisfishery isactivein New England watersin dl seasons. The one take occurred in February 1992 east of Barnegatt
Inlet, New Y ork at the continenta shelf break. Theanima wasclearly deed prior to being taken by thetrawl, becauseit wasseverely
decomposed and the tow duration of 3.3 hours was insufficient to alow extensive decomposition; therefore, there is no estimated
by-catch for thisfishery.

CANADA
Bay of Fundy Sink Gillnet

During the 1980's, Canadian harbor porpoise by-catchintheBay of Fundy sink gillnet fishery, based on casud observationsand
discussionswith fishermen, wasthought to below. The estimated harbor porpoise by-catchin 1986 was 94-116 and in 1989 it was
130 (Trippel et al. 1996). The Canadian gillnet fishery occursmostly inthe western portion of the Bay of Fundy during the summer
and early autumn months, when thedensity of harbor porpoisesishighest. Polacheck (1989) reported therewere 19 gilInettersactive
in 1986, 28 activein 1987, and 21in 1988.

More recently, an observer program implemented in the summer of 1993 provided atotal by-catch estimate of 424 harbor
porpoises (£ 1 SE: 200-648) from 62 observed trips, which is an 11.3% coverage of the Bay of Fundy trips (Trippel et al. 1996).
This estimate is not considered to be as accurate as more recent estimates because of low observer coverage and the absence of
temporal dretification (Trippel et al. 1996).

During 1994, the observer program was expanded to cover 49.4% of the gillnet trips (171 observed trips). The by-catich was
estimated to be 101 harbor porpoises (95% confidence limit: 80-122), wherethefishing fleet consisted of 28 vessals (Trippe et al.
1996).

During 1995, dueto groundfish quotas being exceeded, the gillnet fishery was closed during July 21 to August 31, 1995. During
the open fishing period of 1995, 89% of thefishing trips were observed, al inthe Swalowtail region. Approximately 30% of these
observed trips used pingered nets. The estimated by-catch was 87 harbor porpoises (Trippel et al. 1996). No confidenceinterva
was able to be computed due to lack of coverage in the Wolvesfishing grounds.

During 1996, the Canadian gillnet fishery wasclosed from July 20-31 and August 16-31 dueto reduced groundfish quotas. From
the 107 monitored trips, the by-catch from 1996 was estimated to be 20 harbor porpoises (Trippd et al. 1999; DFO 1998).

During 1997, the fishery was closed to the mgjority of the gillnet fleet from July 18-31 and August 16-31, due to reduced
groundfish quotas. In addition atime-area closure to reduce porpoise by-catch in the Swalowtail area occurred during September
1-7,1997. From the 75 monitored trips during 1997, 19 harbor porpoises were ohserved taken. After accounting for tota fishing
effort, the estimated by-catch in 1997 was 43 animas (DFO 1998).

During 1998, the number of fishing vessd swas appreciably lower thanin previousyearsdueto very poor groundfish catch rates,
eventhough thefishery was open throughout July to September. Seventeen tripswere monitored and one harbor porpoise mortaity
was observed. Fishersindependently reported an additiona four porpoises. The Wolves and Head Harbour areathad sevenfishing
tripsin July and did not receive coverage. A preliminary total by-catch for Bay of Fundy in 1998 was estimated a 10 porpoises.
No estimates of variahility are available (DFO 1998).

Average esimated harbor porpoise mortdity in the Canadian groundfish sink gillnet fishery during1993-1997 was 135 (Teble
2). No edimate of variahility ispossible.
Herring Weirs

Harbor porpoises takes have been observed in Canadian fishing weirs, though not in USA fishing weirs. However, no program
has been set up to observer USA fishing weirs. Inthe Bay of Fundy, weirsare operating from May to September each year. Weirs
arefound a ong the southwestern shore of the Bay of Fundy, and scattered a ong the western Nova Scotiaand northern Maine coadts.
There were 180 active weirsin the western Bay of Fundy and 56 active weirsin Mainein 1990 (Reaed 1994). According to state of
Maine officids, in 1998, the number of weirsin Maine waters has dropped to nearly zero due to the limited herring market (Jean
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Chenoweth pers. comm.). According to Canadian DFO officids, for 1998, there were 225 licenses for herring weirs on the New
Brunswick side and 30 from the Nova Scotiaside of the Bay of Fundy (In New Brunswick: 60 from Grand Manan Idand, 95 from
Deer and Campobello Idands, 30 from Passamaquoddy Bay, 35 from East Charlotte areg, and 5 from the Saint John areg). This
number has beenfairly consistent since 1985 (Ed Trippel, pers. comm.) Theactua number of activeweirsinthe USA isnot known.
Smith et al. (1983) estimated gpproximately 70 harbor porpoises become trapped annually and, on average, 27 died annudly,
and therest werereleased dive. At least 43 harbor porpoises were trgpped in Bay of Fundy weirsin 1990, but the number killed
isunknown. 1n 1993, after acooperative program between fishermen and Canadian biologistsbegan, over 100 harbor porpoiseswere
released dive and an unknown number died (Read 1994). Dueto the cooperative program, out of 263 documented harbor porpoises
caught in herring weirs during 1992 to 1994, 57 died while the rest were either released or escaped. The numbersthat died during the
seining process (and were released dive) were 11 (and 50) in 1992, 33 (and 113) in 1993, and 13 (and 43) in 1994 (Neimaniset al .
1995). Out of 125 documented harbor porpoises caught in herring weirs during 1995 to 1998, 11 died while the rest were either
released or escgped. The numbersthat died (and were released dive or escagped) were 5 (and 60) in 1995; 2 (and 4) in 1996; 2 (and
24) in 1997; and 2 (and 26) in 1998 (Westgate, per. comm.).
Average etimated harbor porpoise mortaity in the Canadian herring weir fishery during 1993-1997 was 11 (Table 2). No
edtimate of varianceis possble.
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Table2. Summary of theincidental mortality of harbor porpoise (Phocoena phocoena) by commercid fishery indudingtheyears
sampled (Y ears), the number of vessds active within thefishery (Vessdls), thetype of dataused (Data Type), the annual
observer coverage(Observer Coverage), themortalitiesrecorded by on-board observers(Observed Mortdity), theestimated
annud mortdity (Estimated Mortdlity), the estimated CV of the annua mortdity (Estimated CV's) and the mean annud
mortdity (CV in parentheses).

Fishery Yeas | VesHs DataType? Obsarver | Observed |  Estimated Estimated Mean
Coverage? |Mortdity | Mortality CVs Annual
Mortality
USA
New England 93-97 | 1993=349 Obs. Data .05,.07,.05, | 53°99°, |1400°2100°1| .18, .18, 1375
Multispecies Weighot, Trip 04, .06 433528, |400°,1200% 77 |.27, .25, 24| (.10)
Snk Gillnet Logbook 47 5
Mid-Atlantic 95-97° Unk’ Obs. Data .05,.04,.03 | 6,19, 103, 311, 57,.31, 329
Coadtd Sink Weghout 32 572 35 (0.23)
Gillnet
Pdagic Drift 9397 | 19%4=11* Obs. Data A42,.87,.99, 10, 15%0, 34,0, 048
Gillnet 1995=12 Logbook 64, NA® 0,0, 0,0, 0,0, (.34
1996=10 NA8 NA8 NA8
1997=NA3
USA TOTAL 1704
(0.09)
CANADA
Groundfish Sink | 93-98 1994=28 Obs. Data 11,.49,.89, | 2549,25, |424,101,87,20 NA 135°
Gillnet Can. Trips 8,88 13191 43,10 (NA)
Herring Weir 93-98 | 1998=255 | Coop. Data NA 33,135, 33,135, NA 11°
licenses™® 222 222 (NA)
CANADIAN 146
TOTAL (NA)
TOTAL 1850
(NA)

NA = Not available.

1 Obsarver data (Obs. Data) are used to measure by-catch rates; the USA dataare collected withinthe Northeast Fisheries Science
Center (NEFSC) Sea SamplingProgram, the Canadian dataare collected by DFO. NEFSC collects Weighout (Weighout) landings
data, and total landingsare used asameasure of totdl effort for the USA sink gillnet fisheries. The Canadian DFO catch and effort
detigtical system collected the total number of trips fished by the Canadians(Can. trips), which wasthe measure of total effort
for the Canadian groundfish gillnet fishery. Mandatory trip logbook (Trip Logbook) data are used to determine the spatia
digribution of some fishing effort in the New England multispecies sink gillnet fishery. Mandatory logbook (Logbook) detaare
usad to messure total effort for the pelagic drift gillnet fishery, and these data are collected at the Southeast Fisheries Science
Center (SEFSC). Observed mortditiesfrom herring weirsare coll ected by acooperative program between fishermen and Canadian
biologists (Coop. Data).
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2 Theobsarver coverage for the USA and Canadian sink gillnet fishery ismeasured in trips, for the pelagic drift gillnet fishery the
unit of effort isa set, and for the Mid-Atlantic coastal sink gillnet fishery the unit of effort istons of fish landed.

3 Harbor porpoise taken during and before 1997 in observed pinger trips were added directly to the estimated total by-catch for
that year. Therewere 10, 33, 44, 0, 11, and 8 observed harbor porpoise takes on pinger tripsfrom 1992 to 1997, respectively.
Inaddition, therewere9 and 2 observed harbor porpoisetakesin 1995 and 1997, respectively on tripsdedicated to fish sampling
versus marine mammals (Bisack 1997a).

4 1994, 1995, and 1996 shown, other years not available on an annud basis.

5 For 1991-1993, pooled by-catch rates were used to estimate by-catch in monthsthat had fishing effort but did not have observer
coverage (Northridge 1996). After 1993, observer coverageincreased subgtantialy, and by-catch rateswere annud rates (Bisack
1997b). The fishery was closed during 1997.

6 Only dataafter 1994 are reported because the observed coverages during 1993 and 1994 were negligible during the times of the
year when harbor porpoise takes were possible.

7 The number of vessdlsin the Mid-Atlantic coastal sink gillnet fishery is presently not available.

8 Fishery dosed during 1997. So average by-catch isfrom 1993 to 1996.

9 To becondggtent with yearsin USA caculations, averageis calculated from 1993 to 1997 estimates.

10 Therewere 255 licenses for herring weirs in the Canadian Bay of Fundy region.

Other Mortality

Thereisevidencethat harbor porpoiseswere harvested by nativesin Maine and Canadabeforethe 1960's, and the meat wasused
for human consumption, ail, and fish bait (NEFSC 1992). The extent of these past harvestsis unknown, thoughiit isbelieved to be
smal. Up until the early 1980's, small kills by native hunters (Passamaquoddy Indians) were reported. In recent years it was
believed to have nearly stopped (Polacheck 1989) until recent public media reportsin September 1997 depicted a Passamoquioddy
tribe member dressing out aharbor porpoise. Further articles describing use of porpoise products for food and other purposeswere
timed to coincide with ongoing legd action in state court.

Sixty-four harbor porpoise strandings were reported from Maine to North Carolina between January and June, 1993. Fifty of
thoseharbor porpoiseswere reported stranded in the USA Atlantic region from New Y ork to North Carolina between February and
May. Many of the carcasses recovered in this area during this time period had cuts and body damage suggestive of net marking
(Hdey and Read 1993). Fiveout of eight carcasses and fifteen heads from the strandingsthat were examined showed signs of human
interactions (net markings on skinand missing flippersor flukes). Decompasition of the remaining animals prevented determination
of the cause of death. Earlier reportsof harbor porpoise entangled in gillnetsin Chesapeake Bay and dong the New Jersey coast and
reports of apparent mutilation of harbor porpoise carcasses, raised concern that the 1993 strandings were related to a coastal net
fishery, such asthe American shad coastd gillnet fishery (Haley and Read 1993).

Between 1994 and 1996, 107 harbor porpoise carcasseswererecovered from beachesin Maryland, Virginia, and North Carolina.
Only juvenile harbor porpoises were present in this sample. Of the 40 harbor porpoises for which cause of death could be
established, 25 displayed definitiveevidence of entanglement infishing gear. Infour casesit waspossibleto determinethat theanimal
was entangled in monofilament nets (Cox et al. 1998).

During 1996 and 1997, the NE Regiond Office/NM FS strandings and entanglement database recorded 211 harbor porpoisesthat
dranded on beaches from North Caralinato Maine (Table 3). Of these, three stranded dive on a Massachusetts beach and were
tagged and subsequently rdleased.  Thelargest number of recorded strandings were on Massachusetts beaches. The stateswith the
next largest numbers were North Carolina, New Jersey and Virginia, in that order. The number of these strandings that show signs
of human interactionsis presently being investigated.

Stranding data probably underestimate the extent of fishery-related mortaity and serious injury because not dl of the marine
mammds which die or are serioudy injured may wash ashore, nor will al of those that do wash ashore necessarily show signs of
entanglement or other fishery-interaction. Findly, theleve of technica expertise among stranding network personne varieswiddy
as does the ability to recognize signs of fishery interaction.
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Table3. Summary of number of stranded harbor porpoises during January 1, 1996 to December 31, 1997, by state and year.

State Year Total
1996 1997
Maine 5 6 11
New Hampshire 2 0 2
M assachusetts' 28 28 56
Rhode Idand 1 1 2
Connecticut 1 0 1
New York 3 10 13
New Jersey 12 21 3
Ddaware 4 3 7
Maryland 3 10 13
Virginia 20 12 32
North Cardlina 12 26 33
TOTAL 91 117 208

1 During 1996, an additiond three animds stranded dive on aMassachusatts beach. They were tagged and released.

STATUSOF STOCK

Thestatus of harbor porpoises, relativeto OSP, inthe USA Atlantic EEZ isunknown. On January 7, 1993, theNational Marine
Fisheries Service (NMFS) proposed listing the Gulf of Maine harbor porpoise as threatened under the Endangered Species Act
(NMFS1993). On January 5, 1999, the NMFS determined the proposed listing was not warranted (NMFS 1999). There are
insufficient datato determine population trendsfor thisspecies. Thetota fishery-related mortdity and seriousinjury for thisstock
is not less than 10% of the caculated PBR and, therefore, cannot be considered to be insignificant and approaching zero mortaity
and seriousinjury rate. Thisisagtrategic stock because average annual fishery-reaed mortdity and seriousinjury exceeds PBR.

REFERENCES

Barlow, J. and P. Boveng. 1991. Modding age-specific mortdity for marine mammal populations. Mar. Mamm. <ci. 7:50-65.

Barlow, J, S. L. Swartz, T. C. Eagle, and P. R. Wade. 1995. U.S. Marine mammal stock assessments: Guidelines for preparation,
background, and asummary of the 1995 assessments. U.S. DEP. Commer., NOAA Tech. Memo. NMFS-OPR-6, 73 pp.

Bisack, K.D. 1997a Harbor porpoise bycatch estimatesin the New England multispeciessink gillnet fishery: 1994 and 1995. Rep.
int Whal. Comm 47: 705-14.

Bisack, K.D. 1997h. Marine mammad bycatch estimates and their sampling distributionsin the U.S. New England sink gillnet, pair
trawl, Atlantic pelagic drift gillnet and North Atlantic bottom trawl fisheries: 1994 to 1996. Working paper SC/49/SM35
submitted to the IWC Scientific Committee meeting in Bournemouth, UK, Aug/Sept 1997.

Bravington, M. V. and K. D. Bisack. 1996. Estimates of harbor porpoise by-catch in the Gulf of Maine sink gillnet fishery, 1990-
1993. Rep. int Whal. Comm 46: 567-74.

Caswel, H., S. Brault, A. Read, and T. Smith. 1998. Harbor porpoise and fisheries: an uncertainty analysisof incidental mortality.
Ecological Applications84(4):1226-1238.

144



Cox, T.M., A.J. Read, S. Barco, J. Evans, D. Gannon, H.N. Koopman, W.A. McLélan, K. Murray, J. Nicolas, D.A. Pabg, C. Potter,
M. Swingle, V.G. Thayer, K.M. Touhey, and A.J. Westgate. 1998. Documenting the bycatch of harbor porpoises, Phocoena
phocoena, in coagtd gill net fisheries from stranded carcasses. Fishery Bulletin 96(4): 727-734.

CUD [Conservation and Utilization Division]. 1994. Estimating harbor porpoiseby-catchinthe Gulf of Mainesink gillnet fishery,
NOAA, NMFS, NEFSC Ref. Doc. 94-24, Woods Hole, Massachusetts.

DFO [Department of Fisheries and Oceang]. 1998. Harbour porpoise by-catch in the lower Bay of Fundy gillnet fishery. DFO
Maritimes Regiond Fisheries Status Report 98/7E. [Available from Department of Fisheries and Oceans, Resource management
Branch, P.O. Box 550, Hdifax, NS B3J 257, Canada]

Gannon, D.P., JE. Craddock and A.J. Read. 1998. Autumn food habits of harbor porpoises, Phocoena phocoena, in the Gulf
of Maine. U.S. Fish. Bull. 96:428-437.

Gaskin, D. E. 1977. Harbour porpoise, Phocoena phocoena (L.), in the western gpproachesto the Bay of Fundy 1969-75. Rep.
int Whal. Comm 27: 487-492.

Gaskin, D. E. 1984. The harbor porpoise Phocoena phocoena (L.): Regiona populaions, status, and information on direct and
indirect catches. Rep. int Whal. Comm 34: 569-586.

Gaskin, D. E. 1992. The status of the harbour porpoise. Can. Fld. Nat. 106: 36-54.

Gilbert, J R. and K. M. Wynne. 1985. Harbor sedl populations and fisheries interactions with marine mammalsin New England,
1984. Fourth Annual Report, Contract NA-80-FA-C-00029, Northeast Fisheries Center, Woods Hole, MA, 15 pp.

Gilbert, J. R. and K. M. Wynne. 1987. Harbor seal populations and fisheriesinteractions with marine mammasin New England.
Final Report Contract NA-EA-C-0070, Northeast Fisheries Center, Woods Hole, Massachusetts. 15 pp.

Haley, N. J. and A. J. Read. 1993. Summary of theworkshop on harbor porpoise mortditiesand humaninteraction. NOAA Tech.
Mem. NMFS-F/NER 5.

Johnston, D.W. 1995. Spatia andtempora differencesin heavy meta concentrationsinthetissuesof harbour porpoises(Phocoena
phocoena L.) from the western North Atlantic. M.S. Thesis, University of Guelph, Guelph, Ontario, Canada. 152pp.

Kraus, SD., A. Read, E. Anderson, K. Badwin, A. Solow, T. Sprawling and J. Williamson. 1997. Acoustic darms reduce porpoise
mortality. Nature 388: 525.

Kraus, S. D., J. H. Prescott, and G. S. Stone. 1983. Harbour porpoise, Phocoena phocoena, intheU.S. coasta watersof the Gulf
of Maine: A survey to determine seasond distribution and abundance. Report to the Director, National Marine Fisheries Service,
Northeast Region, Woods Hole, Massachusstts, 15 pp.

Neimanis, A.S,, Read, A.J,, Westgate, A.J., Koopman, H.N., Wang, J.Y ., Murison, L.D., and Gaskin, D.E. 1995. Entrgpment of
harbour porpoises (Phocoena phocoena) in herringweirsin the Bay of Fundy, Canada. Working paper SC/47/Sm18 for the
Internationd Whaling Commission, Dublin, Irdland.

NEFSC [Northeast Fisheries Science Center]. 1992. Harbor porpoisein eastern North America: Status and research needs. Results
of a scientific workshop held May 5-8, 1992 at the Northeast Fisheries Science Center, Woods Hole, MA. NOAA, NMFS,
NEFSC Ref. Doc. 92-06, Woods Hole, Massachusetts.

NMFS [Nationd Marine Fisheries Service]. 1993. Proposed listing of Gulf of Maine population of harbor porpoisesasthreatened
under the Endangered Species Act. Federal Register 58; 3108-3120, January 07, 1993.

NMFS [Nationa Marine Fisheries Service]. 1999. Ligting of Gulf of Maine/Bay of Fundy population of harbor porpoise as
threatened under the Endangered Species Act. Federa Register 64 (2): 465-471, January 05, 1999.

Northridge, S. 1996. Estimation of cetacean mortdity inthe U.S. Atlantic swordfish and tunadriftnet and pair trawl fisheries. Find
report to the Northeast Fisheries Science Center, Contract No. 40ENNF500045, 18 pp.

Pdka, D. 1996. Update on abundance of Gulf of Maine/Bay of Fundy harbor porpoises. Northeast Fish. Sci. Cent. Ref. Doc. 96-04;
37p. Available from: Nationd Marine Fisheries Service, 166 Water Street, Woods Hole, MA 02543-1026.

Pdka, D.L., Reed, A.J., Westgate, A.J. and Johngton, D.W. 1996. Summary of current knowledge of harbour porpoisesin U.S. and
Canadian Atlantic waters. Rep. int Whal. Commn 46: 559-565.

Pdka D. 1995a Abundance etimate of the Gulf of Maine harbor porpoise. pp. 27-50 In: A. Bjarge and G.P. Donovan (eds.)
Biology of the Phocoenids. Rep. int Whal. Commn. Special Issue 16.

Palka, D. 1995h. Influenceson spatia patternsof Gulf of Maineharbor porpoises. pp. 69-75In: A.S. Blix, L. Walge and @. Ulltang
(eds)) Whales, seals, fish and man. Elsevier Science B.V. The Netherlands.

Paka, D. (ed). 1994. Results of ascientific workshop to evauate the status of harbor porpoises (Phocoena phocoena) inthe
western North Atlantic. NOAA, NMFS, NEFSC [Northeast Fisheries Science Center] Ref. Doc. 94-09, Woods Hole,
Massachustts. .

145



Polacheck, T. 1989. Harbor porpoises and the gillnet fishery. Oceanus 32(1): 63-70.

Polacheck, T., F. W. Wenzdl, and G. Early. 1995. What do stranding data say about harbor porpoises (Phocoena phocoena).
pp 169-180 In: A. Bjarge and G.P. Donovan (eds.) Biology of the Phocoenids. Rep. int Whal. Commn. Special Issue 16.

Read, A. J. 1994. Interactions between cetaceans and gillnet andtrap fisheriesinthenorthwest Atlantic. Rep. int Whal. Commn.
Special Issue 15: 133-147.

Read, A.J. and A.J. Westgate. 1997. Monitoring the movements of harbour porpoises (Phocoena phocoena) with satellite
telemetry. Marine Biology 130:315-22.

Read, A.J., JR. Nicolasand J.E. Craddock. 1996. Winter capture of aharbor porpoisein apelagic drift net off North Carolina. Fish
Bull US94: 381-83.

Reed, A. J and A. A. Hohn. 1995. Lifeinthefast lane: The life history of harbour porpoises from the Gulf of Maine. Mar.
Mamm. Sci 11(4)423-440.

Smith, G. J. D., A. J. Read, and D. E. Gaskin. 1983. Incidenta catch of harbor porpoises, Phocoena phocoena (L.), in herring
weirsin Charlotte County, New Brunswick, Canada. Fish. Bull., U.S. 81(3): 660-2.

Smith, T., D. Paka, and K. Bisack. 1993. Biologicd significanceof by-catch of harbor porpoiseinthe Gulf of Mainedemersa gillnet
fishery. NOAA, NMFS, NEFSC [Northeast Fisheries Science Center] Ref. Doc. 93-23, Woods Hole, Massachusetts.

Trippd, EA., J Y. Wang, M.B. Strong, L. S. Carter and J. D. Conway. 1996. I ncidental mortality of harbour porpoise (Phocoena
phocoena) by the gillnet fishery in the lower Bay of Fundy. Can. J. Fish. Aquat. Sci. 53:1294-1300.

Trippel, EA., Strong, M.B., Terhune, JM., and Conway, J.D. 1999. Mitigation of harbour porpoise (Phocoena phocoena) by-
catch in the gillnet fishery in the lower Bay of Fundy. Can. J. Fish. Aquat. Sci. 56: 113-123..

Wade, P. R. and R. P. Anglliss. 1997. Guidedlines for assessngmarinemammal stocks: Report of the GAMM Sworkshop April 3-5,
1996, Sesttle, Washington. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-OPR-12, 93 pp.

Wang, JY., D.E. Gaskin and B.N. White. 1996. Mitochondriadl DNA anaysis of harbour porpoise, Phocoena phocoena,
subpopulationsin North American waters. Can J Fish Aquat Sciences 53: 1632-45.

Walden, J. 1996. The New England gillnet effort study. NOAA, NMFS, NEFSC Ref. Doc. No. 96-10, 38pp. Northeast Fisheries
Science Center, Woods Hole, Massachusetts.

Westgate, A.J., D.C.G. Muir, D.E. Gaskin, M.C.S. and Kingdey. 1997. Concentrationsand accumulation patternsof organochlorine
contaminants in the blubber of harbour porpoises, Phocoena phocoena, from the coast of Newfoundland, the Gulf of St
Lawrence and the Bay of Fundy/Gulf of Maine. Envir. Pollut 95: 105-119.

Woodley, T.H.and A. J. Read. 1991. Potentia ratesof increase of aharbor porpoise (Phocoena phocoena) population subjected
to incidenta mortality in commercid fisheries. Can. J. Fish. Aquat. 48:2429-35.

146



October 1999
HARBOR SEAL (Phoca vitulina):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The harbor sedl isfound in thewestern North Atlantic, from the eestern Canadian Arctic and Greenland south to southern New
England and New Y ork, and occasiondly to the Carolinas (Boulva and McLaren 1979; Katona et al. 1993; Gilbert and Guldager
1998). Although thestock structure of thewestern North Atlantic popul ationisunknown, it isthought that harbor seel sfound along
the eastern USA and Canadian coastsrepresent one population (Temteet a. 1991). Breeding and pupping normally occursinwaters
north of the New Hampshire/Maine border, athough breeding occurred as far south as Cape Cod in the early part of the twentieth
century (Temte et d. 1991; Katona et d. 1993).

Harbor sedls are year-round inhabitants of the coastdl waters of eastern Canada and Maine (Katona et al. 1993), and occur
seasondly aong the southern New England and New Y ork coasts from September through late May (Schneider and Payne 1983).
Scattered sghtings and strandings have been recorded as far south as Florida (NMFS unpublished data). A generd southward
movement from the Bay of Fundy to southern New England waters occurs in autumn and early winter (Rosenfeld et d. 1988;
Whitman and Payne 1990). A northward movement from southern New England to Maine and eastern Canada occurs prior to the
pupping seeson, which takes place from mid-May through June aong the Maine Coagt (Richardson 1976; Wilson 1978; Whitman
and Payne 1990; Kenney 1994). No pupping areas have been identified in southern New England (Payne and Schneider 1984). The
overal geographic range throughout coastal New England has not changed significantly during the last century (Payne and Selzer
1989).

The mgority of animals moving into southern New England waters are juveniles. Whitman and Payne (1990) suggest that the
age-relaed dispersa may reflect the higher energy requirements of younger animas.

POPULATION SIZE

Since passage of the MMPA in 1972, the number of sedls alongthe New England coast hasincreased nearly five-fold. Coast-
wide aerid surveys dong the Maine coast have been conducted in May/June during pupping in 1981, 1982, 1986, 1993, and 1997
(Table 1; Gilbert and Stein 1981; Gilbert and Wynne 1983, 1984; Kenney 1994; and Gilbert and Guldager 1998). These numbers
are cond dered to be aminimum abundance estimate because they are uncorrected for animasin the water or outsidethe survey area.
I ncreased abundance of sedl sin thenortheast region hasa so been documented during aeria and boat surveysof overwintering haul-out
sitesin southern New England and eastern Long Idand (Payne and Selzer 1989; Rough 1995). Canadian scientists counted 3,600
harbor sedls during an August 1992 aeria survey in the Bay of Fundy (Stobo and Fowler 1994), but noted that the survey was not
designed to obtain a population estimate.

Tablel. Summary of abundance estimates for the western Atlantic harbor sedl. Month, year, and area covered during each
abundance survey, and resulting abundance estimate (N,,,,,) and coefficient of varigtion (CV).

Month/Y ear Area N CcV
May/June 1981 Maine coast 10,540 (676)* None reported
May/June 1982 Maine coast 9,331 (1,198) None reported
May/June 1986 Maine coast 12,940 (1,713) None reported
May/June 1993 Maine coast 28,810 (4,250) None reported
May/June 1997 Maine coast 30,990 (5,359) None reported
Augugt 1992 Bay of Fundy 3,600 None reported

'Pup counts are in brackets

Minimum Population Estimate
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A minimum population estimate is 30,990 sedls, based on uncorrected tota counts along the Maine coastin 1997.

Current Population Trend

Theannua increase Snce 1993 has been 1.8 % (Gilbert and Guldager 1998). Since 1981, the average incresse has been 4.2 %
(Gilbert and Guadager 1998), about 50% of the 8.9 percent annua increase estimated Kenney (1994) from counts through 1993.
Similarly, the number of pups dong the Maine coast hasincreased a an annual rate of 12.9% over the 1981-1997 period (Gilbert
and Guldager 1998). Possible factors contributing to this increase include MMPA protection and increased prey. There are no
indicationsthat popul ation growth hasdowed or that it isat or near itspotentia maximum level. Therapid increase observed during
the past two decades may reflect past reduction of the population by historical bounty hunting, possibly to avery low level.

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 0.12. Thisvaueisbased on theoretica modeling showing that pinniped populations may not
grow at rates much greater than 129 given the congtraints 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; Wade and Angliss 1997). The minimum population size is 30,990. The
maximumproductivity rateis0.12, the default vauefor pinnipeds. Therecovery factor (Fg) for thisstock is 1.0, thevaluefor stocks
of unknown status, but known to beincreasing. PBR for countsin USA watersis 1,859.

ANNUAL HUMAN-CAUSED MORTALITY

Totd annual estimated average fishery-related mortaity or seriousinjury to this stock during 1993-1997 was 943 harbor sedls
(CV =0.11; Table 2).

Harbor seals were bounty hunted in New England waters until the late 1960's. This hunt may have caused the demise of this
stock in USA waters (Katona et al. 1993). Researchers and fishery obsarvers have documented incidental mortdity in severd
fisheries, particularly within the Gulf of Maine (seebelow). An unknown level of mortality aso occursin the maricultureindustry
(i.e,, slmon farming), and by ddliberate shooting (NMFS unpublished data).

Fishery Information
USA

Dataon current incidentd takesin USA fisheries are available from severd sources. 1n 1986, NMFS established a mandatory
sdf-reported fisheries information system for large pelagic 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 several fisheries have been covered by the program. In late 1992 and in 1993, the SEFSC provided observer coverage of
pelagic longline vessals fishing off the Grand Banks (Tail of the Banks) and provides observer coverage of vessals fishing south of
Cape Hatteras.

Incidenta takesof harbor seal shave been recorded in groundfish gillnet, herring purse seine, hdibut tub trawl, and lobster fisheries
(Gilbert and Wynne, 1985 and 1987). A study conducted by the University of Maine reported a combined average of 22 sedls
entangled annudly by 17 groundfish gillnetters off the coast of Maine (Gilbert and Wynne 1987). All sedls wereyoung of theyear
and were caught from late June through August, and in early October. Interviews with a limited number of mackerd gillnetters
indicated only one harbor sedl entanglement and anegligible loss of fish to seds. Net damage and fish robbing were not reported to
be amgjor economic concern to gillnettersinterviewed (Gilbert and Wynne 1987).

Herring purse seiners have reported accidentally entrapping sedls off the mid-coast of Maine, but indicated that the sedls were
rardly drowned before the seinewas emptied (Gilbert and Wynne 1985). Capture of sedsby hdibut tub trawlsarerare. Onevess
captain indicted that hetook oneor two seelsayear. These sedswered | hooked through the skin and released dive, indicating they
were snagged as they followed baited hooks. Infrequent reports suggest seals may rob bait off longlines, athough thisloss is
conddered negligible (Gilbert and Wynne 1985).

Incidentd takesin lobgter trgpsin inshore waters off Maine are reportedly rare. Captures of gpproximately two seal pups per
port per year were recorded by mid-coagtd |obstermen off Maine (Gilbert and Wynne 1985). Sedls have been reported to rob bait
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from inshore lobster traps, especidly in the spring, when fresh bait is used. These incidents may involve only afew individua
animas. Lobstermen claim that sedl's consume shedding lobsters.
New England Multispecies Sink Gillnet:

In 1993, there were gpproximately 349 full and part-time vessals in the New England multispecies sink gillnet fishery, which
covered the Gulf of Maine and southern New England (Table2). Anadditiona 187 vesselswerereported to occasondly fishinthe
Gulf of Mainewith gillnetsfor bait or persona use; however, these vessel swerenot covered by the observer program (Walden 1996)
and their fishingeffort wasnot used in estimating mortality. Observer coveragein termsof trips has been 1%, 6%, 7%, 5%, 7%, 5%,
4%, and 6% for 1990 to 1997, respectively. The fishery has been observed in the Gulf of Maine and in Southern New England.
There were 272 harbor sed mortdities, excluding three animds taken in the 1994 pinger experiment (NMFS unpublished data),
observed in the New England multispecies sink gillnet fishery between 1990 and 1997. Annua estimates of harbor sed by-catchin
the New England multispecies sink gillnet fishery reflect seasona distribution of the species and of fishing effort. Estimated annual
mortdities (CV in parentheses) from thisfishery during 1990-1997 was 602 in 1990 (0.68), 231in 1991 (0.22), 373 in 1992 (0.23),
698in 1993 (0.19), 1,330in 1994 (0.25), 1,179in 1995 (0.21), 911 in 1996 (0.27), and 598in 1997 (0.26). The 1994 and 1995 by-
catches, respectively, include 14 and 179 anima sfrom the estimated number of unknown sedl's (based on observed mortditiesof seds
that could not be identified to species). The unknown seds were prorated, based on spatia/temporal patterns of by-catch of harbor
sedls, gray sedls, harp sedls, and hooded seds. Average annud estimated fishery-related mortality and serious injury to this stock
attributable to this fishery during 1993-1997 was 943 harbor sedls (CV = 0.11). The stratification design used is the same asthat
for harbor porpoise (Bravington and Bisack 1996). The by-catch occurred in Massachusetts Bay, south of Cape Ann and west of
Sdlwagen Bank during January-March. By-catch locationsbecamemoredispersed during A pril-Junefrom Casco Bay to Cape Ann,
aong the 30 fathom contour out to Jeffreys Ledge, with one take location near Cultivator Shoa and one off southern New England
near Block Idand. Incidentd takesoccurred from Frenchman's Bay to Massachusetts Bay during July-September. Ininshorewaters,
the takes were aggregated while offshore takes were more dispersed. Incidentd takes were confined from Cape Elizabeth out to
Jeffreys Ledge and south to Nantucket Sound during October-December.

CANADA

An unknown number of harbor sed's have been taken in Newfoundland and Labrador, Gulf of St. Lawrence and Bay of Fundy
groundfish gillnets, Atlantic Canada and Greenland sdmon gillnets, Atlantic Canada cod traps, and in Bay of Fundy herring weirs
(Read 1994). Furthermore, some of these mortdities (e.g., seds trapped in herring weirs) are the result of direct shooting. The
Canadian government hasrecently implemented apil ot program that permits mariculture operatorsto useacoustic deterrentsor shoot

roblem sedls.
P 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 at the end of 1993 due to collgpse of Canadian groundfish resources.

Herring weirs are also distributed throughout the Bay of Fundy; it has been reported that 180 weirs were operating in the Bay
of Fundy in 1990 (Read 1994).

In 1996, observers recorded seven harbor sedl's (one released dive) in Spanish deep water trawl fishing on the southern edge of
the Grand Bank (NAFO Areas 3) (Lens, 1997). Sed by-catchesoccurred year-round, but interactionswere highest during April-June.
Many of the sedlsthat died during fishing activities were unidentified. The proportion of setswith mortality (al seals) was2.7 per
1,000 hauls (0.003).
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Table2. Summary of theincidental mortdity of harbor seal (Phoca vitulina) by commercid fishery indludingtheyearssampled
(Years), the number of vesselsactivewithin thefishery (Vessdls), thetype of dataused (Data Type), the annual observer
coverage (Observer Coverage), themortalitiesrecorded by on-board ohservers (Observed Mortdity), the estimated annua
mortality (Estimated Mortdity), theestimated CV of theannua mortaity (Estimated CV's) and the mean annua mortality
(CV in parentheses).

Fishery Yeas | Vesds | DataType! | Obsaver | Obsarved Estimated Edtimated Mean
Coverage?® | Mortality® | Mortality® CVs Annual
Mortality
New England 93-97 349 Obs. Data .05, .07, 22, 86, 698, 1330, 19, .25, A3
Multispecies Weighout, | .05,.04,.06 | 56,36,48 |1179,911,598| .21,.27,

Sk Gillnet Logbooks 26 (11)
TOTAL 943
(11

1 Obsarver data (Obs. Data) are used to measure by-catch rates, and the dataare collected within the Northeast Fisheries Science
Center (NEFSC) Sea Sampling Program. NEFSC collects Weighout (Weighout) landings data, and totd landings are used asa
meesure of tota effort for the sink gillnet fishery. Mandatory logbook (Logbook) data are used to determine the spatidl
distribution of some fishing effort in the New England multispecies sink gillnet fishery.

2 The obsarver coverage for the New England multispecies sink gillnet fishery ismeasured intrips.

3 In 1994, 1995, 1996, and 1997 respectively, observed mortdity on“marinemammal trips’ was59, 41, 37, and 14 animals. Only
thesemortalitieswere used to estimate total harbor seal by-catch. In 1994, 3 mortaitieswere observed on“fish trips’ and 24 on
“pinger trips.” 1N 1995, 15 mortalities were recorded on “fish trips’. 1n 1996 two mortalities were recorded on “pinger trips’
and threeon “fish trips’. 1n 1997, one animal wastaken ona“fishtrip,” and 14 harbor sedlswere taken on pingered trips. See
Bisack (1997) for “trip” type definitions.

Other Mortality

Annually,smal numbersof harbor sedl sregularly strand throughout their migratory range. Most stranding, however, occur during
thewinter period in southern New England and mid- Atlantic regions(NMFSunpublished data). Sourcesof mortality include human
interactions (boat strikes and fishing gear, power plant intake (12-20 per year; NMFS unpubl. Data), oil, shooting), storms,
abandonment by themother, and disease (Katonaet al . 1993; NMFSunpublished data). | nteractionswith Mainesamon aquaculture
operations gppears to be increasing, athough themagnitude of interactionsand seal mortditieshasnot been quantified (Anon 1996).
In 1980, more than 350 sed's were found deed in the Cape Cod areafrom an influenza outbresk (Geraci et al. 1981).

The1992-1996 harbor sedl strandingsdataare currently under review. In 1995 onestranding wasin South Carolina. 1n 1997, there
were 153 dranding , induding one each was in Georgia and Horida. The mgority of the strandings were in New England, Maine
(71/153) and Massachusetts (32/153). In the mid-Atlantic region, most of the stranding events occurred in New Y ork (17/153) and
New Jersey (11/153). Eighteen animds showed signsof humaninteractions: fishery (4), vessd strike (2), power plant (8), and other
(4).

Stranding data probably underestimete the extent of fishery-rdated mortality and serious injury because not dl of the marine
mammas which die or are serioudy injured may wash ashore, nor will dl of those that do wash ashore necessarily show signs of
entanglement or other fishery-interaction.

STATUSOF STOCK

The gtatus of harbor sedls, rdletive to OSP, inthe USA Atlantic EEZ isunknown, but the population isincreasing. The species
isnot listed as threstened or endangered under the Endangered Species Act. Gilbert and Guldager (1998) etimeted a 4.4% annua
rate of increase of this stock in Maine coastal waters based on 1981, 1932, 1986, 1993, 1997 surveys conducted dong the Maine
coast. The population isincreasing despite the known fishery-related mortdity. Totd fishery-related mortaity and seriousinjury
for this stock is not less than 10% of the calculated PBR and, therefore, cannot be considered tobe approaching zero mortaity and
seriousinjury rate. Thisisnot agtrategic stock because fishery-related mortaity and serious injury does not exceed PBR.
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October 1999
GRAY SEAL (Halichoerus grypus):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Thegray sed isfoundinthe western North Atlantic from New England to Labrador and is centered in the Sable Idand region
of NovaScotia(Katonaet al . 1993; Davies 1957). This stock is separated by both geography and differencesinthebreeding season
fromthe eastern Atlantic stock (Bonner 1981). Thewestern Atlantic stock isdistributed and breeds principaly in eastern Canadian
waters, however, smdl numbers of animas and pupping have been observed on severd isolated idands dong the Maine coast and
in Nantucket-Vineyard Sound, Massachusetts (Katona et al. 1993; Rough 1995; J. R. Gilbert, pers. comm., University of Maine,
Orono, ME). In recent years, ayear-round breeding population of approximately 400 animals has been documented on the outer
Cape Cod and Nantucket Idand (Dennis Murley, pers. comm., Mass. Audubon Society, Wellfleet, MA). Gilbert (pers. comm) has
aso documented aresident colony in Maine.

POPULATION SIZE

Edtimates of the total western Atlantic gray sedl population are not available; however, four estimates of portions of the stock
areavailablefor Sable Idand, the Maine coast,and Muskeget | dand (Nantucket) and M onomoy, (Cape Cod) Massachusetts (Table
1). The 1986 populaion esimate for individuals on Sable Idand, Nova Scotia that are oneyear old and ol der was between 100,000
and 130,000 animals (Stobo and Zwanenburg 1990). The 1993 estimate of the Sable Idand and Gulf of S. Lawrence stocks was
143,000 animas (Mohn and Bowen 1994). The population in waters off Maine has increased from about 30 in the early 1980'sto
between 500-1,000 animalsin 1993; recently 29-49 pups/year have been recorded in Penobscot Bay (J. R. Gilbert, pers. comm.).
Maximumcountsof individualsat awinter breeding colony on Muskeget 1dand, west of Nantucket 19 and obtained during the spring
molt did not exceed 13 in any year during the 1970s, but roseto 61 in 1984, 192 in 1988, 503 in 1992, and 1,549 in 1993. Aerid
surveysin April and May of 1994 recorded apesk count of 2,010 gray sedsfor Muskeget 1dand and Monomoy combined (Rough
1995).

Tablel. Summary of abundance estimates for the western North Atlantic gray sed. Month, year, and area covered during esch
abundance survey, and resulting abundance estimate (N, ) and coefficient of varigion (CV).

Month/Y ear Area Ny CcVv
1986 Sableldand 100,000 to 130,000 none reported
Sable|dand and Gulf of
1993 S Lawrence 143,000 none reported
1993 Maine coast 500-1000 none reported
Muskeget I9and and
Apr-May 1994 Monomoy, MA (only US 2,010 none reported
portion of stock)

Minimum Population Estimate

At theNovember 1998 meseting of the Atlantic Scientific Review Group (SRG), the SRG recommended that the minimum estimate
(2,010) used in previous assessments be discontinued, because it did not account for the unknown fraction of the Sable Idand gray
sed stock that overwinters in the Nantucket Sound region. Therefore, present data are insufficient to calculate the minimum
population estimate for USA waters. It is estimated that there are a least 143,000 gray sedlsin Canada (Mohn and Bowen 1993).

Current Population Trend

Gray sed adbundance is likely increasing in the USA Atlantic Exclusive Economic Zone (EEZ), but the percent increese is
unknown. The population has been increasing for severd decadesin Canadian weters.

153



Pup production on Sable Idand, Nova Scotia, has been about 13% per year since 1962 (Mohn and Bowen 1994). Approximeately
57% of the western North Atlantic population isfrom the Sable Idand stock.

Winter breeding colonies in Maine and on Muskeget Idand may provide some measure of gray sedl population trends and
expansonin digtribution. Sightingsin New England increased during the 1980s as the gray sedl population and range expanded in
eastern Canada. Five pupswerebornat Muskegetin 1988. Thenumber of pupsincreasedto 12in 1992, 30in 1993, and 59in 1994
(Rough 1995).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for thisstock. One study that estimated pup production on Sable
Idand estimated the annua production rate was 13% (Mohn and Bowen 1994).

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.12. Thisvaueisbased ontheoretica
modeing showingthat pinniped popul ationsmay not grow &t rates much gregter than 12% given the congtraints 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; Wade and Angliss 1997). The minimum populaion sizeis unknown. The
maximumproductivity rateis0.12, thedefault valuefor pinnipeds. Therecovery factor (Fg) for this stock is 1.0, thevauefor stocks
of unknown status, but known to be increasing. PBR for the western North Atlantic gray seds in USA waters is unknown.
Applying the formulato the minimum population estimate for Canadian watersresultsin a“PBR” of 8,850 gray sedls.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Gray sedls, like harbor sedls, were hunted for bounty in New England watersuntil thelate 1960's. Thishunt may have severely
depleted this stock in USA waters (Rough 1995).

Tota annud estimated averagefishery-related mortaity or seriousinjury tothisstock during 1993- 1997 was 67 gray seds(CV
=0.27; Table 2).

Fishery Information
USA

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. Data files are maintained at the Southeast Fisheries Science
Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Programwasinitiated in 1989, and since
that year severd fisheries have been covered by the program. Inlate 1992 and in 1993, the SEFSC provided observer coverage of
pelagic longline vessalsfishing off the Grand Banks (Tall of the Banks) and provides observer coverage of vessds fishing south of
Cape Hatteras.

New England Multispecies Sink Gillnet:

In 1993, there were gpproximately 349 full and part-time vessds in the New England multispecies sink gillnet fishery, which
covered the Gulf of Maine and southern New England (Table 2). Anadditiond 187 vessalswere reported to occasiondly fishinthe
Gulf of Mainewith gillnetsfor bait or persona use; however, these vessel swere not covered by the observer program (Wal den 1996)
and their fishing effort was not used in estimating mortality. Observer coveragein termsof tripshas been 1%, 6%, 7%, 5%, 7%, 5%,
4%, and 6% for 1990to 1997, respectively. Thefishery hasbeen observed inthe Gulf of Maineand in Southern New England. There
were 31 gray sed mortditiesobserved inthe New England multispeciessink gillnet fishery between 1993-1997 (Table 2). Nineteen
of the observed mortalities occurred in winter (January - May), 7 in the southern Gulf of Maine and one in the "mid-coast closed
aea” Only one mortality was observed in northern Maine waters, which occurred in autumn (September-December) 1995. One
of the 1993 observed mortditieswasin May, and wasfrom SE of Block Idand. Inaddition, V. Rough (pers. comm.) has documented
severd animaswith netting around their necksin the Cape Cod/Nantucket area. An unknown level of mortdity aso occursin the
mariculture industry (i.e., sdmon farming) and by deliberate shooting (NMFS unpublished deta).

Annua estimates of gray sedl by-catch in the New England multispecies sink gillnet fishery reflect seasond didtribution of the
gpecies and of fishing effort. Etimated annua mortaities (CV in parentheses) from thisfishery during 1990-1996 was zeroin 1990-
1992, 18in1993(1.00), 19in 1994 (0.95), 117in 1995 (0.42), 49in 1996 (0.49), and 131in 1997 (0.50). The 1995 by-catch includes
28 animals from the estimated number of unknown sedls (based on observed mortdities of sedls that could not be identified to
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pecies). The unknown seals were prorated, based on spatia/tempord patterns of by-catch of harbor sedls, gray sedls, harp sedls,
and hooded sedls. Further, they will likely have little impact on the estimates presented. Average annua estimated fishery-related
mortality and serious injury to this stock attributable to this fishery during 1993-1997 was 67 gray seds (CV = 0.27). The
gratification design used isthe same as that for harbor porpoise (Bravington and Bisack 1996).

CANADA

An unknown number of gray sed's have been taken in Newfoundland and Labrador, Gulf of St. Lawrence, and Bay of Fundy
groundfish gillnets, Atlantic Canada and Greenland sdmon gillnets, Atlantic Canada cod traps, and in Bay of Fundy herring weirs
(Read 1994). Inadditiontoincidenta catches, somemortdities(e.g., seastrappedin herringweirs) weretheresult of direct shooting,
and there were culls of about 1,700 animas annualy during the 1970's and early 1980's on Sable Idand (Anon. 1986).

There were 3,121 cod traps operatingin Newfoundland and Labrador during 1979, and about 7,500in 1980 (Read 1994). This
fishery was closed at the end of 1993 due to collgpse of Canadian groundfish resources.

Herringweirs are aso distributed throughout the Bay of Fundy; it has been reported that 180 weirs were operating in the Bay
of Fundy in 1990 (Reed 1994).

In 1996, observers recorded three gray sed's (one released dive) in Spanish deep water trawl fishing on the southern edge of the
Grand Bank (NAFO Areas 3) (Lens, 1997). Sed by-catches occurred year-round, but interactions were highest during April-June.
Many of the sedsthat died during fishing activitieswere unidentified. The proportion of setswith mortality (al seds) was2.7 per
1,000 hauls (0.003).

Table2. Summary of the incidental mortdity of gray sed (Halichoerus grypus) by commercia fishery including the years
sampled (Y ears), the number of vessalsactive withinthefishery (Vessdls), thetype of dataused (Data Type), the annual
observer coverage(Observer Coverage), themortaliti esrecorded by on-board observers(Observed Mortdity), theestimated
annud mortdity (Estimated Mortality), the estimated CV of the annud mortdity (Estimated CV's) and the mean annud
mortaity (CV in parentheses).

Fishery Yeas | Vesds | DataType! | Obsarver Observed Edimated | Estimated Mean
Covaage? | Mortality® | Mortality® CVs Annual
Mortality
New England 93-97 349 Obs. Data .05, .07, 2,3,7,3, 18, 19, 117, 1.00, 67
Multispecies Weighout, | .05,.04, .06 16 49,131 95, 42, (.27)
Snk Gillnet Logbooks 49, .50

TOTAL 67
(:27)

Observer data (Obs. Data) are used to measure by-catch rates, and the data are collected within the Northeast Fisheries Science
Center (NEFSC) Sea Sampling Program. NEFSC collects Weighout (Weighout) landings data, and totd landings are used as a
meesure of total effort for the sink gillnet fishery. Mandatory logbook (Logbook) data are used to determine the spatia
distribution of some fishing effort in the New England multispecies sink gillnet fishery.

2 The observer coverage for the New England multispecies sink gillnet fishery is measured in trips.

3 In1994 and 1995, respectively, observed mortdity on “marinemammd trips’ was2 and 6 animas. Only these mortditieswere
used to estimatetota gray sed by-catch. In1994 and 1995, one mortdity in each year wasrecorded ona“fishtrip.” SeeBisack
(1997) for “trip” typedefinitions. In1997 al observed takeswere on marinemammdl trips, including 12 taken on pingered trips.

Other Mortality

The 1992-1996 gray sed strandings dataare currently under review. Forty-two stranding wererecordedin 1997, extending from

Maine (11) to Maryland (1). Mog of the strandings werein Maine (11) and Massachusetts (12). Two animals showed signs of

human interactions, including one that was shot. Stranding data probably underestimate the extent of fishery-related mortality and

seriousinjury becausenot dl of themarinemammalswhich die or are serioudy injured wash ashore, nor will dl of thosethat do wash
ashore necessarily show signs of entanglement or other fishery interaction.

STATUSOF STOCK

The gtatus of the gray seal population, relativeto OSP, in USA Atlantic EEZ waters is unknown, but the populations appear
to beincreasing in Canadian and USA waters. The speciesisnot listed as thregtened or endangered under the Endangered Species
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Act. Recent dataindicate that this population isincreasing. Thetota fishery-related mortaity and seriousinjury for thisstock is
believed tobe very low relative to the population size in Canadian waters and can be considered insignificant and gpproaching zero
mortality and seriousinjury rate. Theleve of human-caused mortaity and seriousinjury in the USA Atlantic EEZ isunknown, but
believed to be very low relative to the totd stock size; therefore, thisis not a strategic stock.
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October 1999
HARP SEAL (Phoca groenlandica):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The harp sedl occurs throughout much of the North Atlantic and Arctic Oceans (Rondd and Hedey 1981; Lavigne and Kovacs
1988); however, in recent years, numbers of sightings and strandingshave beenincressing off theeast coast of the United Statesfrom
Maineto New Jersey (Katona et al. 1993; Stevick and Fernald 1998; B. Rubingtein pers. comm., New England Aquarium). These
gppearances usudly occur in January-May, when the western North Atlantic stock of harp sedlsis et its southern most point of
migration. Theworlds harp sedl population isdivided into three separate stocks, each identified with aspecific breeding Site (Bonner
1990; Lavigne and Kovacs 1988). Thelargest stock is located in the western North Atlantic off eastern Canadaand is divided into
two breeding herds which breed on the pack ice. The Front herd breeds off the coast of Newfoundland and Labrador, and the Gulf
herd breeds near the Magdden Idands in the middle of the Gulf of St. Lawrence (Sergeant 1965; Lavigne and Kovacs 1988). The
second stock breedsin the White Sea off the coast of the Soviet Union, and the third stock breeds on the West Ice off of eastern
Greenland (Lavigne and Kovacs 1988; Anon 1998).

Harp seds are highly migratory (Sergeant 1965; Stenson and Sare 1997). Breeding occurs at different times between mid-
February and April for each stock. Adultsthen assemble north of their whelping patchesto undergo the annua molt. Themigration
then continues north to Arctic summer feeding grounds. 1n late September, after asummer of feeding, nearly al adultsand some of
theimmeatureanimals migrate southward dong the L abrador coast, usualy reeching the entranceto the Gulf of St. Lawrenceby early
winter. There they split into two groups, one moving into the Gulf and the other remaining off the coast of Newfoundland.
Following mating, the sedls disperse to feed, and in late April they again concentrate in large numbers on the ice to molt.

Theextreme southern limit of the harp seal'shabitat extendsinto the USA Atlantic Exclusive Economic Zone (EEZ) during winter
and spring. The influx of harp sedls and geographic digtribution in New England to mid-Atlantic waters is based primarily on
strandings, and secondarily on fishery bycatch (McAlpine and Waker 1990; Rubinstein 1994).

POPULATION SIZE

The total populaion size of harp seds is unknown; however, three seasona abundance estimates are available which used a
variety of methodsincluding aerid surveysand mark-recapture (Table 1). Generdly, these methodsinclude surveying thewhelping
concentrations and modeling pup production. Harp sed pup production in the 1950s was estimated at 645,000 (Sergeant 1975),
decreasingto 225,000 by 1970 (Sergeant 1975). Estimatesbegan toincrease at thistimeand have continued to rise, reaching 478,000
in 1979 (Bowen and Sergeant 1983; Bowen and Sergeant 1985) and 577,900 in 1990 (Stenson et al. 1993).

Roff and Bowen (1983) developed an estimation modd to provide amore precise estimate of totd population. Thistechnique
incorporates recent pregnancy rates and estimates of age-specific hunting mortaity (CAFSAC 1992). Tota populaion can be
determined by multiplying pup production by afactor between 5.35 and 5.38, giving atotd of gpproximately threemillion harp sedls
in 1990 (Table 1).

Shdton et al. (1992) applied aharp sed estimation modd to the 1990 pup production and obtained an estimate of 3.1 million
(range 2.7-3.5 million; Stenson 1993) (Table 1). Using a revised population model, 1994 pup count data, and two assumptions
regarding pup mortdity rates, Shelton et al. (1996) estimated pup production and total population size for the period 1955-1994.
The 1994 total population estimates were 4.5-4.8 million harp sedls (Tablel).
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Tablel. Summary of abundanceestimates(pupsandtotd) for western North Atlantic harp sedls. Y ear and areacovered during each
abundance survey, and resulting abundance estimate (N,,,,,) and coefficient of varigtion (CV).

Month/Y ear Area Ninin cv
1990 Eagtern Atlantic Canada-L abrador 577,900 pups none reported
194 Eagtern Atlantic Canada-L abrador 702,900 pups 0.09
1990 Eagtern Atlantic Caneda-Labrador 3 million none reported
1990 Eagtern Atlantic Canada-L abrador 31 million none reported
1994 Eagtern Atlantic Caneda-Labrador 4.5-4.8 million none reported

Minimum population estimate
Present dataareinsufficient to cal culate the minimum population estimate for USA waters. It isestimated thereare et least 4.8
million harp sealsin Canada (Shelton et al. 1996).

Current population trend

The population gppears to be increasing in USA waters, judging from the increased number of stranded harp sedls, but the
meagnitude of the suspected increaseisunknown. 1n Canada, since 1990 theaverage annua growth rate has been estimated to be about
5% (Shelton et al. 1996).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. The best data are based on Canadian studies. Recent
studies indicate that pup production has increased, but the rate of popul ation increase cannot be quantified at thistime (Stenson et
al. 1996). The mean age of sexua maturity was5.8 yrsinthemid-1950's, decliningto 4.6 yrsinthe early 1980'sand thenincreasing
to 5.4 yrsinthe early 1990's (Sare et al. 1996).

For purposes of this assessment, the maximum net productivity rate wasassumed to be 0.12. Thisvaueisbased on theoretica
modeingshowing that pinniped popul ations may not grow at ratesmuch greater than 12% given the constraints of their reproductive
life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potentid Biologicd Removd (PBR) isthe product of minimum population size, one-half 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 unknown. The
maximum productivity rateis 0.12, thedefault vauefor pinnipeds. The*recovery” factor, which accountsfor endangered, depleted,
threastened stocks, or stocks of unknown status relative to optimum sustainable population (OSP) was sat a 1.0 because it was
believed that harp sedsarewithin OSP. PBR for the western North Atlantic harp sedl in USA watersis unknown. Applying the
formulato the minimum population estimate for Canadian watersresultsina"PBR" of 288,000 harp sedls.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Harp sed shave been commercidly hunted sincethe mid-1800'sin the Canadian Atlantic (Stenson 1993). A totd alowablecaich
(TAC) of 200,000 harp sealswas st for the large vessdl hunt in 1971. The TAC varied until 1982 whenit wasset at 186,000 sedls,
and remained a thisleve through 1995 (Stenson 1993; Anon 1998). The TAC wasincreased to 250,000 and 275,000, respectively
in 1996 and 1997 (Anon 1998). Catchesranged from 124,000 to 231,000 from 1971-1982, declining to arange of 19,000 to 94,000
between 1983-1995, andincreased dramatically to 242,000 (1996) and 261,000 (1997) (Stenson 1993; Anon 1998). Thecommercid
catches do not account for subs stence takes.

Tota annud estimated average fishery-related mortdity or seriousinjury to this stock during 1993-1997 was 383 harp sedls
(CV =0.29; Table 2).

Fishery Information
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USA

Dataon current incidenta takesin USA fisheries are available from severd sources. 1n 1986, NMFS established a mandatory
sdf-reported fisheries information system for large pelagic 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
pelagic longline vessals fishing off the Grand Banks (Tail of the Banks) and provides observer coverage of vessals fishing south of
Cape Hatteras.

Recent by-catch has been observed by NMFS Sea Samplers in the New England multispecies sink gillnet fisheries, but no
mortdities have been documented in the Mid-Atlantic coastd gillnet, Atlantic drift gillnet, pelagic pair trawl or pelagic longline
fisheries.

In 1993, there were gpproximately 349 full and part-time vessds in the New England multispecies sink gillnet fishery, which
covered the Gulf of Maine and southern New England (Table2). Anadditiond 187 vessalswerereported to occasiondly fishinthe
Gulf of Mainewith gillnetsfor bait or persona use; however, these vessal swerenot covered by the observer program (Walden 1996)
and their fishing effort was not used in estimating mortality. Observer coverage in terms of trips has been 1%, 6%, 7%, 5%, 7%,
5%,4%, and 6% for 1990 to 1997, respectively. Thefishery has been observed in the Gulf of Maineandin Southern New England.
There were 69 harp seal mortalities observed in the New England multispecies Sink gillnet fishery between 1990 and 1996. Annua
estimates of harp sed by-catch in the New England multispecies sink gillnet fishery reflect seasond distribution of the speciesand
of fishing effort. Estimated annua mortdities (CV in parentheses) from this fishery during 1990-1996 was zero (1990-1993), 861
in 1994 (0.58), 694 in 1995 (0.27), 89in 1996 (0.55), and 269 in 1997 (0.50). The 1994 and 1995 by-catches, respectively, include
16 and 153 animas from the estimated number of unknown seals (based on observed mortalities of sealsthat could not beidentified
to species). The unknown seels wereprorated, based on spatial/temporal patternsof by-catch of harbor sedls, gray sedls, harp sedls,
andhooded sedls. Averageannua estimated fishery-rel ated mortality and seriousinjury tothisstock attributabl eto thisfishery during
1993-1997 was 383 harp seds (CV = 0.29). The stratification design used is the same asthat for harbor porpoise (Bravington and
Bisack 1996). The by-catch occurred principaly in winter (January-May) and was mainly in waters between Cape Ann and New
Hampshire. One observed winter mortality was in waters south of Cape Cod.

CANADA

An unknown number of harp sedl's have been taken in Newfoundiand and Labrador groundfish gillnets (Read 1994). Harp sedls
are being taken in Canadian lumpfish and groundfish gillnets, and trawls, but estimates of tota removals havenot been caculatedto
date (Anon. 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 at the end of 1993 due to collgpse of Canadian groundfish resources.

In 1996, observers recorded four harp sed's (one released alive) in Spanish degp water trawl fishing on the southern edge of the
Grand Bank (NAFO Areas 3) (Lens, 1997). Sed by-catches occurred year-round, but interactions were highest during April-Jdune.
Many of the sedls that died during fishing activitieswere unidentified. The proportion of setswith mortality (al seals) was2.7 per
1,000 hauls (0.003).
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Table2. Summary of the incidenta mortality of harp seal (Phoca groenlandica) by commercid fishery including the years
sampled (Y ears), the number of vessds active within thefishery (Vessdls), thetype of dataused (Data Type), the annual
observer coverage(Observer Coverage), themortalitiesrecorded by on-board observers(Observed Mortdity), theestimated
annud mortdity (Estimated Mortdlity), the estimated CV of the annua mortdity (Estimated CV's) and the mean annud
mortdity (CV in parentheses).

Fishery Yeas | Vesds | DataType! | Obsaver | Obsarved Estimated Edtimated Mean
Coverage? | Mortality® | Mortality CVs Annud
Mortality
New England 93-97 349 Obs. Data .05, .07, 0,33,27, | 0,861,694, | 0O,.58,.27, 333
Multispecies Weighout, | .05,.04, .06 9,40 89, 269 55, .50 (:29)
Sk Gillnet Logbooks
TOTAL 383
(.29

1 Obsarver data (Obs. Data) are used to measure by-catch rates, and the dataare collected within the Northeast Fisheries Science
Center (NEFSC) Sea Sampling Program. NEFSC collects Weighout (Weighout) landings data, and totd landings are used asa
meesure of total effort for the sink gillnet fishery. Mandatory logbook (Loghbook) data are used to determine the spatial
distribution of some fishing effort in the New England multispecies sink gillnet fishery.

2 The observer coverage for the New England multispecies sink gillnet fishery is measured in trips.

3 In 1997 thirty-one harp sealswere taken on pingered trips, al observed mortdity was on "mammal trips.” See Bisk (1997)

for “trip” type definitions.

Other Mortality
From 1988-1993 srandings each year were under 50, gpproaching 100 animasin 1994, and exceeding 100 animasin 1995-1996

(Rubinstein 1994; B. Rubinstein, New England Aquarium, pers.comm.). Inaddition, in 1996 therewasasirandingin North Carolina
In 1997, 119 drandings were recorded, including one in North Caralina. The mgjority of the stranding occurred in Maine (17),
Massachusetts (28), and New York (48). The increased number of strandings may indicate a possible shift in distribution or
expanson southward into USA waters; if so, fishery interactions may incresse.

STATUSOF STOCK

The status of the harp seal stock, reletive to OSP, in the USA Atlantic EEZ is unknown, but the population appears to be
increasing in Canadian waters. The speciesisnot listed as threatened or endangered under the Endangered Species Act. Thetota
fishery-related mortality and seriousinjury for thisstock isbelieved to bevery low rd ativeto the popul ation sizein Canadian waters
and can be cond dered inggnificant and approaching zero mortaity and seriousinjury rate. Theleve of human-caused mortdity and
seriousinjury inthe USA Atlantic EEZ isunknown, but believed to be very low relaiveto thetotal stock size; therefore, thisisnot
adrategic stock.
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October 1999
HOODED SEAL (Cystophora cristata):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The hooded sedl occurs throughout much of the North Atlantic and Arctic Oceans (King 1983) preferring deeper water and
occurring farther offshore than harp sedls (Lavigne and Kovacs 1988; Stenson et al . 1996). Hooded sedl stend to wander far out of
their range and have been seen as far south as Puerto Rico, with increased occurrences from Maineto Florida. These appearances
usudly occur between January and May. Although it is not known which stock these seds come from, it isknown that during this
time frame, the Northwest Atlantic stock of hooded sedls are at their southern most point of migration in the Gulf of S. Lawrence.
Theworlds hooded sedl population is divided into three separate stocks, each identified with a specific breeding site (Lavigne and
Kovacs 1988). In the northwest Atlantic, whelping occurs in the Davis Strait, off Newfoundland and in Gulf of St. Lawrence
(Stenson et al. 1996). One stock, which whelpsoff the coast of eastern Canada, isdivided into two breeding herds (Front and Gulf)
which breed onthe pack ice. The Front herd (largest) breeds off the coast of Newfoundland and Labrador and the Gulf herd breeds
in the Gulf of St. Lawrence. The second stock breeds in the Davis Strait, and the third stock occurs on the West I ce off eagtern
Greenland.

Hooded sedls are ahighly migratory species. Hooded sed's remain on the Newfoundland continental shelf during winter/spring
(Stensonet al . 1996). Breeding occurs at about the sametimein March for eech stock. Adultsfrom all stocksthen assembleinthe
Denmark Strait to molt between late June and August (King 1983; Anon 1995), and following this, the sed sdispersewidely. Some
move south and west around the southern tip of Greenland, and then north along the west coast of Greenland. Others move to the
east and north between Greenland and Svabard during late summer and early fdl (Lavigne and Kovacs 1988). Little dseisknown
about the activities of hooded sedl's during the rest of the year until they assemble again in February for breeding.

Hooded sedls are rarely found in the USA Atlantic Excdusive Economic Zone. Small numbers of hooded sedls @ the extreme
southern limit of their range occur in the winter and spring seasons. The influx of harp sedls and geographic distribution in New
England to mid-Atlantic watersis based on stranding data.

POPULATION SIZE

The number of hooded sedsin the western North Atlantic is unknown. Seasond abundance estimetes are available based on a
vaidy of anaytica methods based on commercid catch data, and includingaeria surveys. These methods ofteninclude surveying
the whelping concentrations and modeling the pup production. Severa estimates of pup production at the Front are available.
Hooded sedl pup production between 1966 and 1977 was estimated between 25,000 - 32,000 annudly (Benjaminsen and Oritdand
1975; Sergeant 1976; Lett 1977; Winters and Bergflodt 1978; Stenson et al. 1996). Estimated pup production dropped to 26,000
hooded sedl pupsin 1978 (Winters and Bergflodt 1978). Pup production estimates began to increase after 1978, reaching 62,000
(95% CI. 43,700 - 89,400) by 1984 (Bowen et al. 1987). Bowen et al. (1987) dso estimated pup production in the Davis Strait
a 18,600 (95%C.1. 14,000- 23,000). A 1985 survey a the Front (Hayet al . 1985) produced a estimate of 61,400 (95%C.I. 16,500
- 119,450). Hammill et al. (1992) estimated pup production to be 82,000 (SE=12,636) in 1990. No recent population estimateis
available, but assuming aratio of pupsto tota population of 1:5, pup productionin the Gulf and Front herdswould represent atotal
population of gpproximately 400,000-450,000 hooded sedls (Stenson 1993). Based on the 1990 survey, Stenson et al. (1995)
suggeststhat pup production may haveincreased a about 5% per year Snce 1984. However, because of exchange between the Front
and the Davis Strait stocks, the possibility of astable or dightly declining level of pup production are dso likely (Stenson 1993,
Stenson et al. 1996). 1t gppearsthat the number of hooded sedlsisincreasing.
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Tablel. Summary of pup production estimates for western North Atlantic hooded sedls. Y ear and area covered during eech
abundance survey, and resulting abundance estimate (N,,,,,) and coefficient of varigtion (CV).

Month/Y ear Area Ninin cv
1978 Front herd: Newfoundland/ Labrador 26,000 none reported
1984 Front herd: Newfoundland/L abrador 62,000 none reported
1984 Davis Strait 18,600 none reported
1985 Front herd: Newfoundland/L abrador 61,400 none reported
1990 Front herd: Newfoundland/L abrador 82,100 none reported

Minimum population estimate
Present data are insufficient to caculate the minimum population estimate for USA waters. It is estimated that there are
gpproximately 400,000 hooded sedl's (5:1 retio of adultsto pups) in Canadian waters (Stenson et al . 1993).

Current population trend

The population gppearsto beincreasing in USA Atlantic EEZ, judging from stranding records, dthough the actual magnitude of
this increaseisunknown. The Canadian popul ation gppearsto beincreasing but, because different methods have been used over time
to estimate population size, the magnitude of thisincrease has not been quantified.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. The most appropriate data are based on Canadian
studies. Pup production in Canadamay beincreasing dowly (5% per annum), but due to the wide confidence intervals and lack of
understanding regarding stock dynamics, it is possible that pup production is stable or declining (Stenson 1993).

For purposes of this assessment, the maximum net productivity rate wasassumed to be 0.12. Thisvaueisbased on theoretica
modeingshowing that pinniped popul ations may not grow at ratesmuch greater than 12% given the constraints of their reproductive
life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potentid Biologica Remova (PBR) isthe product of minimum population size, one-half the maximum productivity rate, and
a“recovery” factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum populaion sizeis unknown. The
maximum productivity rateis 0.12, thedefault vauefor pinnipeds. The*recovery” factor, which accountsfor endangered, depl eted,
threatened stocks, or stocks of unknown status relative to optimum sustainable population (OSP) was st a 1.0 because it was
believed that harp sedls are within OSP. PBR for the western North Atlantic hooded seal in USA watersis unknown. Applying
the formula to abundance estimates (400,000) in Canadian waters results in a PBR= 24,000 hooded sedls.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

In Atlantic Canada, hooded sedl's have been commercidly hunted at the Front Sncethelate 1800's. In 1974 totd dlowable catch
(TAC) was st at 15,000, and reduced to 12,000 in 1983 and to 2,340 in 1984 (Stenson 1993; Anon 1998). From 1991- 1992 the
TAC wasincreased to 15,000. A TAC of 8,000 was st for 1993, and held at that level through 1997. From 1974 through 1982,
the average catch was 12,800 animals, mainly pups. Since 1983 catches ranged from 33 in 1986 to 6,425 in 1991, with amean caich
of 1,001 between 1983 and 1995. In 1996 catches (25,754) were morethan threetimesthe dlowable quota (Anon 1998). Thehigh
catch was attributable to good ice conditions and strong market demand. Catchesin 1997 were 7,058, dightly below the TAC.

Hunting in the Gulf of St. Lawrence (below 50°N) has been prohibited since 1964. No commercia hunting of hooded sedls is
permitted in the Davis Strait.

Total annua estimated average fishery-rdaed mortaity or seriousinjury to this stock in USA waters during 1993-1997 was

5.6 hooded seds (CV = 0.96; Table 2).

Fishery Information
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USA

Dataon current incidenta takesin USA fisheries are available from severd sources. 1n 1986, NMFS established a mandatory
sdf-reported fisheries information system for large pelagic 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
pelagic longline vessals fishing off the Grand Banks (Tail of the Banks) and provides observer coverage of vessals fishing south of
Cape Hatteras.

Recent by-catch has been observed by NMFS Sea Samplers in the New England multispecies sink gillnet fisheries, but no
mortdities have been documented in the Mid-Atlantic coastd gillnet, Atlantic drift gillnet, pelagic pair trawl or pelagic longline
fisheries.

In 1993, there were gpproximately 349 full and part-time vessds in the New England multispecies sink gillnet fishery, which
covered the Gulf of Maine and southern New England (Table2). Anadditiond 187 vessalswerereported to occasiondly fishinthe
Gulf of Mainewith gillnetsfor bait or persona use; however, these vessal swerenot covered by the observer program (Walden 1996)
and their fishing effort was not used in estimating mortality. Observer coverage in terms of trips has been 1%, 6%, 7%, 5%, 7%,
5%,4%, and 6% for 1990 to 1997, respectively. Thefishery has been observed in the Gulf of Maineandin Southern New England.
There was one hooded sed mortaity observed inthe New England multispeciessink gillnet fishery between 1990 and 1996. Annua
edtimates of hooded sedl by-catch in the New England multispecies sink gillnet fishery reflect seasona distribution of the species
and of fishing effort. Estimated annua mortdities (CV in parentheses) from thisfishery during 1990-1996 was zero (1990-1994),
and 28in 1995 (0.96), and zeroin 1996-1997. The 1995 hy-catchincludesfive animalsfrom the estimated number of unknown sedls
(based on observed mortalities of sedls that could not be identified to species). The unknown sedls were prorated, based on
spatial/tempord patterns of by-catch of harbor seds, gray seds, harp sedls, and hooded sedls. Average annua estimated fishery-
related mortaity and serious injury to this stock attributable to this fishery during 1993-1997 was 5.6 hooded sedls (CV = 0.96).
The stratification design used is the same asthat for harbor porpoise (Bravington and Bisack 1996). Theby-catch occurred only in
winter (January-May) and was in waters between Cape Ann and New Hampshire.

CANADA

An unknown number of hooded sedls have been taken in Newfoundiand and Labrador groundfish gillnets (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 at the end of 1993 due to collgpse of Canadian groundfish resources.

Hooded sedl's are being taken in Canadian lumpfish and groundfish gillnets and trawls, however, estimates of total removashave
not been calculated to date.
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Table2. Summary of the incidental mortaity of hooded sedl (Cystophora cristata) by commercid fishery including the years
sampled (Y ears), the number of vessds active within thefishery (Vessdls), thetype of dataused (Data Type), the annual
observer coverage(Observer Coverage), themortalitiesrecorded by on-board observers(Observed Mortdity), theestimated
annud mortdity (Estimated Mortdlity), the estimated CV of the annua mortdity (Estimated CV's) and the mean annud
mortdity (CV in parentheses).

Fishery Yeas | Vesds | DataType! | Obsaver | Obsarved Estimated Edtimated Mean

Coverage? | Mortality | Mortdlity CVs Annual
Mortality
New England 93-97 349 Obs. Data .05, .07, 0,0,1,0,] 0,0,280,0 | 0,0,.96, 56
Multispecies Weighout, | .05, .04, .06 0 0,0 (.96)
Sink Gillnet Loghooks
TOTAL 56
(.:96)

1 Observer data (Obs. Daa) are used to measure by-catch rates, and the data are collected within the Northeast Fisheries Science
Center (NEFSC) Sea Sampling Program. NEFSC collects Weighout (Weighout) landings data, and totd landings are used as a
meesure of total effort for the sink gillnet fishery. Mandatory logbook (Logbook) data are used to determine the spatia
digtribution of somefishing effort in the New England multispecies sink gillnet fishery.

2 The observer coverage for the New England multispecies sink gillnet fishery is measured in trips.

Other Mortality

In 1988-93, strandingswerelessthan 20 per year, and from 1994- 1997 they increased to about 50 per annum (Rubinstein 1994;
B. Rubingtein, New England Aquarium, pers. comm; NMFS unpublished data). Carcasses were recovered from Massachusetts,
Connecticut, and New Y ork (Rubingtein 1994), North Carolinaand U.S. Virgin Idands (NMFS, unpublished data). Theincreased
number of strandings may indicate a possible shift in distribution or range expansion southward into USA waters and, if so, fishery
interactions may increase.

STATUSOF STOCK

The status of hooded sealsrelativeto OSPin USA Atlantic EEZ isunknown. They are not listed as threatened or endangered
under the Endangered Species Act. Thetota fishery-related mortaity and serious injury for this stock is believed to be very low
relative to the population size in Canadian waters and can be considered inggnificant and approaching zero mortdity and serious
injury rate. This is not a strategic stock because the level of human-caused mortdity and serious injury is believed to be very low
relaiveto overdl stock size.
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October 1999
BOTTLENOSE DOLPHIN (Tursiops truncatus):

Gulf of Mexico Bay, Sound, and Estuarine Stocks

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bottlenose dolphins are distributed throughout the bays, sounds, and estuaries of the Gulf of Mexico (Mullin 1988). The
identification of biologicaly-meaningful “stocks’ of bottlenose dolphins in these waters is complicated by the high degree of
behaviora variahility exhibited by this species (Shane et al. 1986; Wells and Scott 1999), and by the lack of requisite information
for much of the region.

Previous stock assessment reports have provisiondly identified distinct stocks in each of 33 aress of contiguous, enclosed, or
semi-enclosed bodies of water adjacent to the Gulf of Mexico (Table 1, Waring et al. 1997), based on descriptions of relatively
discretedol phin®communities’ in someof theseareas. A *“community” includesresident dolphinsthat regularly sharelarge portions
of their ranges, exhibit smilar digtinct genetic profiles, and interact with each other to a much grester extent than with dolphinsin
adjacent waters. Theterm, asadapted from Welset al . (1987), emphasizes geographic, genetic, and socid relationships of dolphins.
Bottlenose dolphin communities do not congtitute closed demographic populations, as individuas from adjacent communities are
known to interbreed. Neverthel ess, the geographic nature of these areas and long-term stability of resdency patterns suggest that
many of these communities exist as functioning units of their ecosystems and, under the Marine Mammal Protection Act, must be
maintained as such. Also, the stable patternsof residency observed within communities suggest that long periodswould be required
torepopul ate the home range of acommunity wereit eradicated or severely depleted. Thus, inthe absence of information supporting
menegement on alarger scale, it is gppropriate to adopt a risk-averse approach and focus management efforts a the level of the
community rather than at some larger demographic scale. Support for this risk-averse gpproach derives from severd sources.

Long-term (year-round, multi-year) resdency by at least some individuals has been reported from nearly every site where
photographic identification or tagging studies have been conducted in the Gulf of Mexico. In Texas, some of the dolphinsin the
Matagorda-Espiritu Santo Bay area (Gruber 1981; Lynn 1995; Wiirsig and Lynn 1996), Aransas Pass (Shane 1977; Wdller 1998),
San Luis Pass (Maze 1997), and Galveston Bay (Bréger 1993; Bréger et al. 1994; Fertl 1994) have been reported as long-term
residents. Hubard (1998) reported sightings of dolphinstagged 12-15 years previoudy in Mississippi Sound. In Horida, long-term
residency hasbeen reported from Choctawhatchee Bay (1989-1993, F. Townsend, unpublished data), TampaBay (Wells1986; Wels
et al. 1996a), Sarasota Bay (Irvine and Wdlls 1972; Irvine et al. 1981; Wells 1986, 1991; Scott et al. 1990; Wells et al. 1987),
Lemon Bay (Wdlset al. 1996b), and Charlotte Harbor/Pine Idand Sound (Shane 1990; Wellset al. 1996b, 1997). Inmany cases,
residents emphasize use of the bay, sound, or estuary waters, with limited movementsthrough passesto the Gulf of Mexico (Shane
1977,1990; Gruber 1981, Irvineet al. 1981; Lynn 1995, Maze 1997). These habitat use patterns are reflected intheecol ogy of the
dolphins in some aress, for example, resdents of Sarasota Bay, Florida lacked squid in their diet, unlike non-resident dolphins
stranded on nearby Gulf beaches (Barros and Wells 1998).

Genetic data also support the concept of relatively discrete bay, sound, and estuary stocks. Analyses of mitochondrial DNA
haplotype digtributions indicate the existence of clind variations dong the Gulf of Mexico coagtline (Duffield and Wlls, in press).

Differencesin reproductive seesondity from siteto site d so suggest genetic-based digtinctions between communities (Urian et al.
1996). Mitochondria DNA analyses suggest finer-scae structura levels as well.  For example, Matagorda Bay, Texas dolphins
appear to beal ocalized population (NMFS unpublished data), and differencesin hapl oty pe frequenci es distingui sh between adjacent
communitiesin Tampa Bay, Sarasota Bay, and Charlotte Harbor/Pineldand Sound, aong the central west coast of Horida(Duffield
and Wells 1991, in press). Examination of protein electrophoretic data resulted in similar conclusions for the Florida dolphins
(Duffield and Wells 1986).

The long-term structure and stability of at least some of these communities is exemplified by the residents of Sarasota Bay,
Horida This community has been observed since 1970 (Irvine and Wells 1972; Scott et al. 1990; Wels1991). The number of
dolphins regularly occupying the Sarasota Bay areahasremained consistently at about 100. At least four generationsof identifiable
residents currently inhabit theregion, including haf of thosefirst identified in 1970. Maximum immigration and emigration rates of
about 2-3% have been estimated (Wells and Scott 1990).

Geneticexchangeoccursbetween resident communities; hencetheapplication of thedemographically and behavioraly-based term
“community” rather than “population” (Wells 1986). Up to about 30% of cavesin SarasotaBay apparently have been sired by
non-residents (Duffidd and Wdllsinpress). A variety of potentia exchange mechanismsoccur inthe Gulf. Small numbersof inshore
dolphinstraveling between regions have been reported, with patterns ranging from traveling through adjacent communities (Wells
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1986; Wellset al. 1996a,b) to movements over distances of severd hundred km in Texas waters (Gruber 1981; Wirsig and Lynn
1996; Wirsigunpublished data). Inmany areasyear-round residents co-occur with non-resident dol phins, providing potential
opportunities for genetic exchange. About 17% of group sightingsinvolving resdent SarasotaBay dol phinsinclude at | eest one non-
resident aswel (Wellset al. 1987). Similar mixing of inshore residents and non-residentsis seen off San Luis Pass, Texas (Maze
1997). Non-residentsexhibit avariety of patterns, ranging from gpparent nomadism recorded astransiencein agiven areg, to gpparent
seasona or non-seasond migrations. Passes, epeciadly themouths of thelarger estuaries, serveasmixing aress. For example, severd
communities mix at the mouth of Tampa Bay, Florida (Wells 1986), and most of the dol phinsidentified in the mouths of Galveston
Bay and Aransas Pass, Texas were considered transients (Henningsen 1991; Brager 1993; Weller 1998).

Seasond movements of dolphinsinto and out of some of the bays, sounds, and estuaries provide additiona opportunities for
genetic exchange with residents, and complicate the identification of stocksincoastal andinshorewaters. Insmall bay systemssuch
a Sarasota Bay, Florida and San Luis Pass, Texas residents move into Gulf coastal waters in fal/winter, and return inshore in
spring/summer (Irvine et al. 1981; Maze 1997). Inlarger bay systems, seasond changesin abundance suggest possible migrations,
withincreasesinmorenortherly bay systemsin summer, andinmoresoutherly systemsinwinter. Fall/winter increasesin abundance
have been noted for Matagorda Bay (Gruber 1981; Lynn 1995; Wiirsig and Lynn 1996), Aransas Pass (Shane 1977, Weller 1998),
TampaBay (Scott et al. 1989), and Charlotte Harbor/Pine Idand Sound (Thompson 1981; Scott et al. 1989). Spring/summer
increases in abundance have been reported for Galveston Bay (Henningsen 1991; Brager 1993; Fertl 1994) and Mississippi Sound
(Hubard 1998).

Much uncertainty remains regardingthe structure of bottlenose dol phin stocksin many of the Gulf of Mexico bays, sounds, and
edtuaries. Given the gpparent co-occurrence of resident and non-resident dolphins in these areas, and the demonstrated variations
in abundance, it appears that consideration should be given to the existence of acomplex of stocks, and to theroles of bays, sounds,
and estuaries for stocks emphasizing Gulf of Mexico coastd waters. A starting point for management strategy should be the
protection of thelong-term resident communities, with their multi-generationa geographic, genetic, demographic, and socia stability.
Theselocalized unitswould be a greatest risk from geographically-locaized impacts. Complete characterization of many of these
basic units would benefit from additional photo-identification, telemetry, and genetic research (Wells 1994).

The current provisiond stocksfollow thedesignationsin Table 1, withafew revisions. Availableinformation suggeststhat Block
B35, Little Sarasota Bay, can be subsumed under Sarasota Bay, and B36, Caloosahatchee River, can be considered a part of Pine
Idand Sound. Asmoreinformation becomesavailable, additiona combination or division may bewarranted. For example, anumber
of geographically and socidly distinct subgroupings of dolphinsin regions suich as TampaBay, Charlotte Harbor, Pineldand Sound,
Aransas Pass, and Matagorda Bay have been identified, but the importance of these ditinctions to stock designations remain
undetermined (Shane 1977; Gruber 1981; Wellset al. 1996ab, 1997; Wiirsig and Lynn 1996).

Understanding the full complement of the stock complex using the bay, sound, and estuarine waters of the Gulf of Mexico will
require much additiona information. Thedevelopment of biologically-based criteriato better defineand manage stocksin thisregion
should integrate multiple approaches, including studies of ranging patterns, genetics, morphology, socia patterns, distribution, life
history, stomach contents, iSozyme analyses, and contaminant concentrations. Spatialy-explicit population modding could aid in
evauating the implications of community-based stock definition. Asthese studies provide new information on what condtitutesa
bottlenose dolphin "biologica stock,”
current provisiona definitionswill likely need to be revised. As stocks are more clearly identified, it will be possible to conduct
abundance estimates using standardized methodol ogy across sites (thereby avoiding some of the previous problemsof mixing results
of aerid and boat-based surveys), identify fisheriesand other human impactsrdativeto pecific stocks, and performindividual stock
assessments. As recommended by the Atlantic Scientific Review Group (November 1998, Portland, Maine), a workshop will be
held during 1999 to review current information pertaining to bottlenose dol phin stock structurein Gulf of Mexico bays, sounds, and
estuaries, conduct Smulations of aternative stock structure and, if warranted, propose a new stock structure.
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Table 1. Bottlenose dolphin abundance (Ngegr), coefficient of varigion (CV), minimum population estimate (N, ), and
Potentid Biologicd Removd (PBR) in U.S. Gulf of Mexico bays, sounds, and other estuaries. Blocks refer to aerid
survey blocksillugtrated in Fig. 1. Blockswith an abundance of zero were surveyed but not considered stocks at this
time (but see Note 1 below).

Blocks Gulf of Mexico Estuary Ngesr CV Nwin.' . PBR  Year Reference
B51 LagunaMadre 80 157 31 03 1992 A
B52 Nueces Bay, Corpus Chrigti Bay 58 061 6 04 1992 A
B50 Compano Bay, Aransas Bay, San Antonio Bay, 55 0.82 30 03 1992 A

Redfish Bay, Espiritu Santo Bay
B4 Matagorda Bay, Tres Paacios Bay, LavacaBay 61 045 42 04 1992 A
B55 West Bay 29 110 14 01 1992 A
B56 Galveston Bay, East Bay, Trinity Bay 152 043 107 11 1992 A
B57 SahineLake o - 1992 A
B58 CdcaseuLake o - 1992 A
B59 Vermillion Bay, West Cote Blanche Bay, o - 1992 A
Atchafadaya Bay
B60 TereBonne Bay, Timbdier Bay 100 053 6 07 1993 A
B61 Barataria Bay 219 055 142 14 1993 A
B30 Mississippi River Delta o - 1993 A

B02-05, Bay Boudreau, Mississippi Sound 1401 013 1256 13 1993 A

2931
BO6 Mobile Bay, Bonsecour Bay 122 034 92 09 1993 A
BO7 Perdido Bay o - 1993 A
B0O3 Pensacola Bay, East Bay 33 080 18 02 1993 A
B09 Choctawhatchee Bay 242 031 188 19 1993 A
B10 <. Andrew Bay 124 057 79 08 1993 A
B11 <. Joseph Bay o - 1993 A

B12-13 <. Vincent Sound, ApdachicolaBay, St. Georges 387 034 293 29 1993 A
Sound
B14-15 ApdacheeBay 491 039 3H8 36 1993 A
B16 Weaccasassa Bay, Withlacoochee Bay, Crystd Bay 100 085 M 05 194 A
B17 . John's Sound, Clearwater Harbor 37 106 18 02 1994 A
B32-34 TampaBay 559 024 458 46 1994 A
B20 Saraota Bay 97 nd 97 10 1992 B
B35 Little Sarasota Bay 2 024 2 00 1985 C
B21 Lemon Bay o - 1994 A
B22-23  Fine Sound, Charlotte Harbor, Gasparilla Sound 209 038 153 15 194 A
B36 Cdoosehatchee River o-2 - 1985 C
B24 Egtero Bay 104 067 62 06 1994 A
B25 Chokoloskee Bay, Ten Thousand Idands, Gullivan 208 046 144 14 194 A
Bay
B27 Whitewater Bay 242 037 179 18 1994 A
B28 FloridaKeys (BahiaHondato Key West) 29 100 14 01 194 A

References A- Blaylock and Hoggard 1994; B- Wdls1992; C- Scott et d. 1989

Notes:
Duringearlier surveys(Scottet al. 1989), therangeof seasond abundanceswasasfollows B57, 0-2 (CV=0.38); B58, 0-6 (0.34);
B59, 0-0; B30, 0-182(0.14); B07, 0-0; B21, 0-15(0.43); and B36, 0-0.

1

2
3

Block not surveyed during surveys reported in Blaylock and Hoggard 1994.

No CV because Ny Wasadirect count of known individuas.
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Figurel. U.S. Gulf of Mexico bays and sounds. Each of the alpha-numerically designated blocks corresponds
to one of the NMFS Southeast Fisheries Science Center logistical aerial survey areaslistedin Table 1. The
bottlenose dol phins inhabiting each bay and sound are considered to comprise a unique stock for purposes of
this assessment.

POPULATION SIZE

Population size(Table 1) for al of the stocks except Sarasota Bay, Florida, was estimated from preliminary andyses of line-
transect data collected during aerid surveys conducted in September-October 1992 in Texas and Louisana; in September-October
1993in Louisiana, Mississippi, Alabama, and the Floridapanhandle (Blayl ock and Hoggard 1994); andin September-November 1994
aongthewest coast of Forida(NMFSunpublished data). Standard line-transect perpendicular sighting distance anaytical methods
(Buckland et al. 1993) andthecomputer program DISTANCE (Lagke et al . 1993) were used. Stock Sizein Sarasota Bay, FHorida,
was obtained through direct count of known individuas (Wells 1992).

Minimum Population Estimate

The minimum populaion estimate (Table 1) is the lower limit of the two-tailed 60% confidence interva of the log-normaly
distributed abundance estimate. Thisis equivaent to the 20th percentile of the log-norma distribution as specified by Wade and
Angliss(1997). Theminimum popul ation estimatewas cal cul ated for each bl ock from the estimated popul ation sizeand itsassoci ated
coefficient of variation. Where the population sizeresulted from adirect count of known individuals, the minimum population size
was identicd to the estimated population size.

Current Population Trend

The dataareinsufficient to determine population trendsfor al of the Gulf of Mexico bay, sound, and estuary bottlenose dolphin
communities. The SarasotaBay community, however, has been monitored since 1970 and has remained rdl atively constant over the
last 20+ yearsa gpproximately 105 animals (Wells1998). Three anoma ous mortdity eventshave occurred among portionsof these
dolphin communities between 1990 and 1994; however, it is not possible to accurately partition the mortalities between bay and
coastal stocks, thus the impact of these mortality events on communitiesis not known.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for the dolphin communities that comprise these stocks. While
productivity rates may be estimated for individua fema eswithin communities, such estimatesare confounded at the stock level due
to theinflux of dolphins from adjacent areas which ba ance losses, and the unexplained loss of someindividuaswhich offset births
and recruitment (Wells 1998). Continued monitoring and expanded survey coveragewill berequired to addressand devel op estimates
of productivity for these dolphin communities. The maximum net productivity rate was assumed to be 0.04. This vaueis based
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on theoretica modeing showing thet cetacean popul ations may not grow at rates much greeter than 4% given the congtraints 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 (Wade and Angliss 1997). The “recovery” factor, which accounts for endangered, depleted, and threstened
stocks, or stocks of unknown status reltive to optimum sustainable population (OSP), is assumed to be 0.5 because these stocks
are of unknown status. PBR for each stock isgivenin Table 1.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

There are a number of difficulties associated with the interpretation of stranding data. It is possible that some or dl of the
stranded dolphins may have been from anearby coastd stock; however, the proportion of stranded dolphins belonging to another
stock cannot be determined because of the difficulty of determining from where the stranded carcass originated. Stranding data
probably underestimate the extent of fishery-related mortaity and serious injury because not al of the dolphins which die or are
serioudy injuredinfishery interactionswash ashore, nor will dl of thosethat do wash ashore necessarily show signsof entanglement
or other fishery-interaction. Findly, the leve of technica expertise among stranding network personne varies widely as does the
ability to recognize signs of fishery interaction, and the condition of the carcassif badly decomposed can inhibit the interpretation
of cause of desth.

A totd of 1,881 bottlenose dolphins were found stranded in the USA Southeast Gulf of Mexico from 1993 to 1997 (Table 2)
(NMFSunpublished data). Of these, 57 or 3% showed evidence of human interactions asthe cause of degth (e.g., gear entanglemert,
mutilation, gunshot wounds). Bottlenose dol phin are known to become entangled in recregtional and commercid fishing gear (Wells
et al. 1998; Gorzdany 1998; Wells and Scott 1994) and some are struck by recreationa and commercid vessds (Wells and Scott
1997). In 1998 done, two resident bottlenosedol phinsand an associated caf werekilled by vessdel strikesand aresident young-of-
the-year died from entanglement in a crab-pot float line (R.S. Wells persona communication).

The Gulf of Mexico menhaden fishery was observed to take 9 bottlenose dol phins (threefatdly) between 1992 and 1995 (NMFS
unpublished data). Therewere 1,366 setsobsarved out of 26,097 total sets, whichif extrapolated for al years suggeststhat asmany
as 172 bottlenosedol phins could have been takeninthisfishery with upto 57 animaskilled. Anobserver programisurgently needed
to obtain satigticaly reliableinformation for thisfishery on the number of setsannually, theincidental take and mortaity rates, and
the communities from which bottlenose dolphins are being taken.

Someof thebay, sound and estuarine communitieswerethefocusof alive-capturefishery for bottlenose dol phinswhich supplied
dolphins to the U.S. Navy and to oceanaria for research and public display for dmost two decades (NMFS unpublished data).
Duringthe period between 1972-89, 490 bottlenose dol phins, an average of 29 dolphinsannudly, wereremoved from afew locations
intheGulf of Mexico, including theHoridaKeys. Mississippi Sound sustained thehighest level of removal swith 202 dolphinstaken
from this stock during this period, representing 41% of the total and an annua average of 12 dolphins (compared to acurrent PBR
of 13). Theannud average number of removals never exceeded current PBR levels, but it may be biologicaly significant that 73%
of the dolphins removed during 1982-88 were femaes. Theimpact of those removas on the stocks is unknown.

Fishery Information

Annud fishing effort for the shrimp trawl fishery in the USA Gulf of Mexico bays, sounds, and estuaries during 1988-1993
averaged gpproximately 2.20 million hoursof tows(CV =0.11) (NMFSunpublished data). There have been no reportsof incidental
mortality or injury in any of these stocks associated with the shrimp trawl fishery.

A fishery for bluecrabsoperatesin estuarine areasthroughout the Gulf of Mexico coast employing trapsattached to abuoy with
rope. Bottlenose dolphins have been reported stranded with polypropylene rope around their flukes (NMFS 1991; McFee and
Brooks, Jr. 1998; NMFS unpublished data), indicating the possibility of entanglement with crab pot lines. Thisfishery hasnot been
monitored by observers and there are no estimates of bottlenose dolphin mortdity or seriousinjury for thisfishery.

Gillnetsarenot used in Texas, and gilInetsover 46 in areawere not alowed in Floridapast July 1995, but fixed and runaround
gillnetsare currently in usein Louisiana, Mississppi, and Alabama. Thesefisheries, for the most part, operate year around. They
are date-controlled and licensed, and vary widdy in intensity and target species. No marine mamma mortalities associated with
gillnet fisheries have been reported in these sates, but stranding data suggest that gillnet and marine mammal interaction does occur,
causing mortdity and seriousinjury.
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Table2. Bottlenose dolphin strandingsin the USA Gulf of Mexico (West Horidato Texas) from 1993 to 1997. Dataarefromthe
Southeast Marine Mamma Stranding Database (SESUS).

State 1993 1994 1995 1996 1997 Tota
Florida

No. Stranded 134 51 101 133 63 482

No. Human Interactions 4 2 3 2 0 11

% With Human Interactions 3% 1% 3% 2% 0% 2%
Alabama

No. Stranded 48 16 15 17 14 110

No. Human Interactions 1 0 1 0 1 3

% With Human Interactions 2% 0% 7% % % 3%
Mississippi

No. Stranded 64 25 32 59 12 222

No. Human Interactions 4 0 4 2 2 12

% With Human Interactions 6% 0% 12% 3% 5% 5%
Louisana

No. Stranded 14 74 31 92 12 253

No. Human Interactions 0 0 1 3 1 5

% With Human Interactions 0% 0% 3% 3% 2% 2%
Texas

No. Stranded 133 227 110 208 136 814

No. Human Interactions 4 6 7 7 2 26

% With Human Interactions 0% 3% 6% 3% 0% 3%
Totas

No. Stranded 393 393 289 509 297 1881

No. Human Interactions 13 8 16 14 6 57

% With Human Interactions 3% 2% 6% 3% 2% %

Other Mortality

The near shore habitat occupied by many of these stocks is adjacent toareas of high human population, and in somebays, such
asMobile Bay in Alabamaand Gaveston Bay in Texas, ishighly industridized. Theareasurrounding Galveston Bay, for example,
has acoagtd population of over 3 million people. More than 50% of al chemica products manufactured in the USA are produced
there and 17% of the cil produced in the Gulf of Mexicoisrefined there (Henningsen and Wirsig 1991). Many of theenclosed bays
in Texas are surrounded by agricultura lands which receive periodic pesticide gpplications.

Concentretions of chlorinated hydrocarbons and metas were examined in conjunction with an anomalous mortdity event of
bottlenose dolphins in Texas bays in 1990 and found to be relatively low in most; however, some had concentrations a levels of
possible toxicologicd concern (Varanag et al. 1992). No studies to date have determined the amount, if any, of indirect human-
induced mortdity resulting from pollution or habitat degradation. However, arecent hedlth assessment of 35 bottlenose dolphins
from Matagorda Bay, Texas associated high levels of chlorinated hydrocarbons with low hedlth assessment scores (Reif et al ., in
review). Morhillivirus has dso been implicated in the desths of bottlenose dolphinsin some of these communities (Duignan et al.
1996).
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STATUSOF STOCK

The status of these stocks relative to OSP is unknown and this species is not listed as threatened or endangered under the
Endangered Species Act. The occurrence of three anomalous mortaity events among bottlenose dolphins dong the USA Gulf of
Mexico coast since 1990 (NMFS unpublished data) is cause for concern; however, the effects of the mortality events on stock
abundance have not yet been determined. Theavailable evidence suggeststhat bottlenose dol phin stocksin the northern and western
coasta portion of the USA Gulf of Mexico may have experienced a morhillivirus epidemic in 1993 (Lipscomb 1993; Lipscomb et
al. 1994). Seven of 35 live-captured bottlenose dol phins (20%) from Matagorda Bay, Texas, in 1992, tested positivefor previous
exposure to cetacean morhillivirus (Ref et al., in review), and it is possible that other estuarine resident stocks have been exposed
to the morbillivirus (Duignan et al. 1996).

Therdatively high number of bottlenose dolphin degths which occurred during the mortaity eventsin the last decade suggests
that some of these stocks may be stressed. Fishery-related mortdity and seriousinjury for each of these stocksis not known, but
congdering theevidencefrom stranding data, thetota fishery-related mortality and seriousinjury exceeds 10% of thetota PBR, and,
therefore, it isnot insignificant and approachingthe zero mortality and seriousinjury rate. For thesereasons, and becausethe PBR
for most of these stocks would be exceeded with theincidental capture of asingle dolphin, each of these socksis a strategic stock.
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October 1999
DWARF SPERM WHALE (Kogia simus):

Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The dwarf sperm whale gppears to be digtributed worldwide in temperate to tropicad waters (Cadwell and Cadwell 1989).
Sightings of theseanimasin the northern Gulf of Mexico occur primarily aong the continental shelf edge and over the deeper waters
off the continenta shelf (Mullin et al. 1991; Southeast Fisheries Science Center, SEFSC, unpublished data). Dwarf sperm whales
and pygmy sperm whaes (Kogia breviceps) are difficult to digtinguish and sightings of either species are often categorized as
Kogia sp. Sightings of this category were documented in al seasons during seasond GulfCet aerid surveys of the northern Gullf
of Mexico during1993-1995 (Hansenet al . 1996). Thefew reliablesightingsof dwarf spermwha esduring those surveysweremore
numerousin spring, probably aresult of greater survey effortsin that seeson (Jefferson and Shapiro 1997). Pygmy and dwarf sperm
whaes have been sighted in the northwestern Gulf of Mexico in waters 1000 m deep, on average (Daviset al . 1998). However, these
authors cautioned that inferences on preferred bottom depths should await surveysfor the entire Gulf of Mexico. Thedifficulty in
sighting pygmy and dwarf sperm whales may be exacerbated by their avoidance reaction towards ships, and change in behavior
towards approaching survey aircraft (Wursig et al. 1998). In arecent study using hematologica and stable-isotope data, Barros et
al. (1998) speculated that dwarf sperm whaes may have amore pelagic digtribution than pygmy sperm whaes, and/or dive degper
during feeding bouts. Thereis no information on stock differentiation.

POPULATION SIZE

Egtimates of abundance of Kogia $p. were derived through the gpplication of distance sampling andysis(Buckland et al . 1993)
and the computer program DISTANCE (Lagke et al. 1993) to sighting data collected during 1991-1994 spring-summer, visua
sampling, line-transect vessel surveysof the northern Gulf of Mexico (Hansen et al. 1995), which includes data collected as part
of the GulfCet program (Hansen et al. 1996). Thesesurveys were conducted throughout the area from approximately the 200 m
isobath dong the USA coadt to the seaward extent of the USA Exclusive Economic Zone. The seasond GulfCet aerid surveys
included only asmall portion of the species’ range and therefore, these datawere not used to estimate population size. Estimated
abundance of Kogia sp. by survey year [coefficient of variation (CV) in parentheses] was 109in 1991 (0.68), 1,010in 1992 (0.40),
580in 1993 (0.45), and 162in 1994 (0.61) (Hansenet al . 1995). Survey effort-weighted estimated average abundance of Kogia sp.
for al surveys combined was 547 (CV = 0.28) (Hansen et al . 1995). Estimatesof dwarf spermwha eabundance cannot beprovided
dueto uncertainty of speciesidentification at sea.

Minimum Population Egtimate
A minimum population estimate was not ca culated because of uncertainty of speciesidentification at sea.

Current Population Trend
Thereisinsufficient information to describe any population trend of this speciesin the Gulf of Mexico.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this stock. Themaximum net productivity rate was assumed to
be 0.04. Thisvaueisbased on theoretical modeling showing that cetacean populations may not grow a rates much grester than 4%
given the congtraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potentid Biological Remova (PBR) isthe product of the minimum population size, one haf the maximum net productivity rate,
and a“recovery” factor (Wade and Angliss 1997). The “recovery “ factor, which accountsfor endangered, depleted, and threstened
stocks, or stocks of unknown status rel ative to optimum sustainable popul ation (OSP) is assumed to be 0.5 because this stock is of
unknown status. PBR for the dwarf sperm whale is unknown becauise the minimum population estimate cannot be estimated.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
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Thelevel of past or current, direct, human-caused mortdity of dwarf sperm whaesin the northern Gulf of Mexico is unknown.
Available information indicates there likely islittle, if any, fisheries interaction with dwarf sperm whales in the northern Gulf of
Mexico. There havebeen nologbook reportsof fishery-related mortality or seriousinjury and no fishery-rel ated mortality or serious
injury has been observed.

There were no documented strandings of dwarf sperm whaesin the northern Gulf of Mexico during 1987-October 1998 which
were classified aslikely caused by fishery interactions, but there have been stranding investigation reports of dwarf sperm whaes
which may have died as aresult of other human-related causes. Stranding data probably underestimate the extent of fishery-related
mortaity and seriousinjury because not dl of the marine mammaswhich die or are serioudy injured may wash ashore, nor will al
of those that do wash ashore necessarily show signs of entanglement or other fishery-interaction. Findly, the level of technica
expertise among stranding network personne varies widely as does the ability to recognize signs of fishery interaction.

FisheriesInformation

Pdagic swordfish, tunas, and hillfish are the targets of the longline fishery operating in the USA Gulf of Mexico. Tota longline
effort for the Gulf of Mexico pelagic fishery, including OCS edge, continental dope, and Mexican territoriad waters, based on
mandatory loghbook reporting, was 4,400 setsin 1991, 4,850 setsin 1992, and 3,260 satsin 1993 (Cramer 1994). Thisfishery has
been monitored with about 5% observer coverage, in terms of trips observed, since 1992. There were no reports of mortdity or
seriousinjury of dwarf sperm whaes by thisfishery.

Pair trawl fishing gear hasthe potentia to capture marine mammals, but there have been no reports of mortality or seriousinjury
to marine mammasin the Gulf of Mexico. Thisfishery has not been observed by NMFS observers, and there are no other data
available asto the extent of thisfishery in the Gulf of Mexico. It isassumed that it isvery limited in scope and duration.

Other Mortality
A total of atleast 16 dwarf sperm whale strandings were documented inthe northern Gullf of Mexicofrom 1990 through October
1998.

STATUSOF STOCK

Thegtatus of thisstock relative to OSP is unknown and there are insufficient datato determine population trends. This species
isnot listed under the Endangered Species Act. Although the PBR cannot be ca culated, thereisno known fishery-related mortaity
or seriousinjury to this stock and, therefore, tota fishery-related mortaity and serious injury can be considered insignificant and
approaching zero mortaity and seriousinjury rate. Thetota level of fishery-related mortality and seriousinjury is unknown, but
it isbelieved to beinsignificant.
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October 1999
PYGMY SPERM WHALE (Kogia breviceps):

Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The pygmy sperm whae appears to be distributed worldwide in temperate to tropical waters (Cadwell and Caldwell 1989).
Sightings of theseanimasin the northern Gulf of Mexico occur primarily aong the continental shelf edge and over the deeper waters
off the continenta shelf (Mullin et al. 1991; Southeast Fisheries Science Center, SEFSC, unpublished data). Pygmy sperm whales
and dwarf sperm whaes (Kogia simus) are difficult to digtinguish and sightings of either species are often categorized as Kogia
. Sightings of this category were documented in al seasonsduring seesond GulfCet aerid surveysof thenorthern Gulf of Mexico
during 1993-1995 (Hansen et al. 1996). The difficulty in sighting pygmy and dwarf sperm whaes may be exacerbated by their
avoidancereaction towards ships, and changein behavior towards gpproaching survey aircraft (Wirsg et al. 1998) Inarecent study
using hematologica and stable-isotope data, Barros et al. (1998) speculated that dwarf sperm whaes may have a more pelagic
digtribution than pygmy sperm whaes, and/or dive deeper during feeding bouts. Thereis no information on stock differentiation.

POPULATION SIZE

Edimates of abundance of Kogia . were derived through the gpplication of distance sampling andysis(Bucklandet al . 1993)
and the computer program DISTANCE (Laake et al. 1993) to sghting data collected during 1991-1994 spring-summer, visua
sampling, line-transect vessel surveys of the northern Gulf of Mexico (Hansen et al. 1995) (Fig. 1), which includes data collected
as part of the GulfCet program (Hansen et al. 1996). These surveys were conducted throughout the area from approximately the
200 misobath aong the USA coast to the seaward extent of the USA Exclusive Economic Zone. The seasond GulfCet agrid surveys
included only a small portion of the species’ range and therefore, these data were not used to estimate population size. Estimated
abundance of Kogia sp. by survey year [coefficient of variation (CV) in parentheses| was 109in 1991 (0.68), 1,010in 1992 (0.40),
580in 1993 (0.45), and 162 in 1994 (0.61) (Hansen et al . 1995). Survey effort-weighted estimated abundance of Kogia sp. for all
surveyscombined was 547 (CV = 0.28) (Hansen et al. 1995). Edtimatesof pygmy spermwhal eabundance cannot be provided due
to uncertainty of speciesidentification at sea.

Minimum Population Egtimate
A minimum populaion estimate could not be cal cul ated because of uncertainty of speciesidentification a sea.

Current Population Trend
Thereisinsufficient information to describe any population trend for this speciesin the Gulf of Mexico.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this stock. The maximum net productivity rate was assumed to
be 0.04. Thisvaueis based on theoretical modeling showing that cetacean popul ationsmay not grow at ratesmuch greeter than 4%
given the congtraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potentid Biologicd Remova (PBR) isthe product of the minimum population size, one haf themaximum net productivity rate,
and a“recovery” factor (Wade and Angliss 1997). The“recovery “ factor, which accounts for endangered, depleted, and threstened
stocks, or stocks of unknown status rel ative to optimum sustainable popul ation (OSP) is assumed to be 0.5 because this stock is of
unknown status. PBR for the pygmy sperm whale is unknown because the minimum population estimate cannot be estimated.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Thelevd of past or current, direct, human-caused mortdity of pygmy spermwhaesinthe northern Gulf of Mexicoisunknown.
Availableinformation indicates there likdly islittle, if any, fisheries interaction with pygmy sperm whales in the northern Gulf of
Mexico. There havebeen nologbook reportsof fishery-related mortality or seriousinjury and no fishery-rel ated mortality or serious
injury has been obsarved.
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There have been no documented strandings of pygmy sperm whaesin the northern Gulf of Mexico during 1987-October 1998
which have been classfied aslikely caused by fishery interactions, but there have been stranding investigation reports of pygmy
sperm whales which may have died as aresult of other human-related causes. Stranding data probably underestimate the extent of
fishery-related mortality and serious injury because not al of the marine mammals which die or are serioudy injured may wash
ashore, nor will al of thosethat do wash ashore necessarily show signsof entanglement or other fishery-interaction. Findly, thelevel
of technica expertise among stranding network personne varies widely as does the ahility to recognize signsof fishery interaction.

FisheriesInformation

Pdagic swordfish, tunas, and hillfish are the targets of the longline fishery operating in the USA Gulf of Mexico. Tota longline
effort for the Gulf of Mexico pelagic fishery, including OCS edge, continental dope, and Mexican territoriad waters, based on
mandatory loghbook reporting, was 4,400 setsin 1991, 4,850 setsin 1992, and 3,260 satsin 1993 (Cramer 1994). Thisfishery has
been monitored with about 5% observer coverage, in terms of trips observed, snce 1992. There were no reports of mortality or
seriousinjury of pygmy sperm whales by this fishery.

Pair trawl fishing gear hasthe potentia to capture marine mammals, but there have been no reports of mortality or seriousinjury
to marine mammas in the Gulf of Mexico. This fishery has not been observed by NMFS observers, and there are no other data
available asto the extent of thisfishery in the Gulf of Mexico. It isassumed that it isvery limited in scope and duration.

Other Mortality

At least 20 pygmy sperm whale strandings were documented in the northern Gulf of Mexicofrom 1990 through October 1998.
Two of these animalshad aplastic bag or piecesthereof in theirits ssomachs (Tarpley and Marwitz 1993, Barros, unpublished data).
Another anima stranded apparently dueto injuriesinflicted by impact, possibly with avessd.

STATUSOF STOCK

The gtatus of this stock relative to OSP isunknown and thereareinsufficient datato determine population trends. Thisspecies
is not listed under the Endangered Species Act. Although the PBR cannot be calculated, the totd known fishery-related mortdity
and serious injury for this stock is zero and, therefore, can be considered insignificant and gpproaching zero mortaity and serious
injury rate. Thetotd leve of fishery-rdated mortality and seriousinjury isunknown, but it is believed to be insignificant.
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Appendix I1.

Observer comments relating to condition of marine mammals observed caught in 1994-1997 by US pelagic longline vessdls operating in the Atlantic. Ligting
indudes unique trip identifier (TRIP #), date of capture, species taken, latitude (Lat), longitude (Lon), and comments. Information provided by M. Tork

(NEFSC) and D. Lee (SEFSC).

Trip# Date Species Lat Lon Comments
A02 1/8/94 Pilot whale 3715 74 20 alive; cut from gear; condition unknown
A28030 8/9/94 Pilot whale 3901 72 41 alive; mainline wrapped around fluke; one end of linecut and the other pulled to free animal; animal swam away
8/16/94 Pilot whale 3855 7251 hooked in pectoral fin; gangion cut and animal swam away
A32006 8/11/94 Pilot whale 3715 74 29 alive; gangion cut; animal swam away
8/11/94 Pilot whale 3715 74 29 same as previous entry
8/11/94 Pilot whale 3715 74 29 same as previous entry
8/11/94 Pilot whale 3715 74 29 same as previous entry
8/11/94 Pilot whale 3715 74 29 same as previous entry
8/12/94 Pilot whale 3720 74 20 tangled in mainline; cut free; swam away
A32008 8/26/94 Risso’ s dolphin 3845 7254 dead; animal wrapped in gear; mainline wrapped around body immediately adjacent to flukes
A44004 9/16/94 Pilot whale 3824 7324 alive; hooked in dorsal fin; mainline cut to release animal with gangion still attached
9/17/94 Pilot whale 3816 73 30 animal cut from mainline several wraps of mainline and part of gangion around base of flukes/tail; animal swam off
dowly
9/18/94 Risso’ s dolphin 3802 7317 hooked in mouth; broke gangion from mainline; released alive
9/19/94 Pilot whale 3750 7319 hooked in mouth; broke gangion from mainline; swam away strongly trailing50 fathoms of mainline from its mouth
9/21/94 Risso’ s dolphin 3952 7002 hooked in tail fluke and mainline; gear cut to release animal; swam away with mainline and leader around tail
A53037 9/21/94 Risso’ s dolphin 3955 69 20 alive; gear wrapped around animal; cut loose by crew; swam away quickly
A54003 9/21/94 Killer whale 47 24 40 48 aive
A62002 10/21/94 Risso’ s dolphin 3948 69 59 agood amount of mainline wastangled around animal; released with afair amount of mainline around fluke; some blood
noticed around caudal peduncle
10/25/94 Risso’ s dolphin 3944 7054 hooked in mouth; animal released with hook in mouth and approximately 7 fathoms of 4001 b test line trailing from
mouth
10/27/94 Risso’ s dolphin 39 46 70 56 apparently hooked in mouth; appeared to be wound up the midsection of the body with line; animal swam off quite
duggishly
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Appendix | (continued).

Trip# Date Species Lat Lon Comments
A54005 12/9/94 Pilot whale 3542 74 42 alive; gear around flipper
12/9/94 Pilot whale 3542 74 42 alive; gear around body
F15 6/18/94 Pantropical Spotted dolphin 27 37 88 25 alive; tail wrapped in dropline; all line removed
F16 7/14/94 Atlantic spotted dolphin 29 07 87 20 alive; hook in corner of mouth, gangion line wrapped around mouth; line was removed but hook remained
A53034 8/30/95 Pilot whale 46 13 40 07 animal cut free; swam away quickly
A41031 8/9/95 Pilot whale 40 20 67 55 cut loose with leader still attached- line parted as it neared the vessel; "mouth hooked"
8/12/95 Risso’ s dolphin 40 25 67 30 hooked in mouth; gangion cut to free animal; alive
A25041 8/10/95 Pilot whale 40 15 67 53 alive; animal hooked or maybe wrapped in mono; condition unknown
A44040 8/4/95 Pilot whale 3733 74 10 hooked in flipper; cut from gangion; alive
8/13/95 Risso’ s dolphin 3925 72 02 alive; mainline and gangion wrapped around tail; all gear cut before animal released
A62058 8/11/95 Pilot whale 3701 74 31 animal extensively wrapped in mainline around caudal peduncle; most of the line cut away; animal released with the
remaining line trailing
A62058 8/14/95 Pilot whale 3709 74 24 gear cut from animal; alive
A41032 8/30/95 Pilot whale 3804 73 46 mouth hooked; line snapped and animal swam off
A44043 8/31/95 Risso’ s dolphin 3943 7149 mainline cut from around tail flukes and pulled from mouth; animal swam away quickly
9/3/95 Pilot whale 39 05 72 30 hooked in flipper; gangion broke off asit was hauled
9/7/95 Risso’ s dolphin 39 05 72 32 mainline cut from around tail flukes; animal swam off slowly after blowing
9/28/95 Shortfin Pilot whale 3821 7331 hooked in mouth; gangion clipped as close to the mouth as possible; released with hook in mouth
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Appendix | (continued).

Trip# Date Species Lat Lon Comments
A41034 10/4/95 Pilot whale 3700 74 36 animal swam away after breaking line; condition unknown
10/10/95 Pilot whale 3543 74 37 hooked in mouth; leader cut to free animal; condition unknown
10/11/95 Pilot whale 3546 74 42 Leader cut to free animal; condition unknown
10/11/95 Pilot whale 3546 74 42 same as previous entry except animal swam towards 3 other "waiting" whales and swam away with them
A44048 10/16/95 Pilot whale 3745 7325 hooked in mouth; cut from mainline; swam away trailing gangion and 100 feet of mainline
T12 10/23/95 Pilot whale 26 42 79 40 alive; entangled in mainline, mono cut away
F29 8/4/95 Unid MM 3924 72 17 animal not seen by observer; crew was pulling in gangion when they noticed it was a mm; line broke and animal swan
away; crew called out whale; other large dolphin (unknown) in area.F38
F38 7/28/96 Rissos' s dolphin 2901 87 47 Muscle tissue sampl e taken from the head, and the lower jaw was also saved. The animal was entangled in the main
line and brought aboard dead
F39 8/30/96 Risso’ s dolphin 3924 72 17 Mainline wrapped around flukes, unwrapped flukes, swam away
Risso’ s dolphin 3924 72 17 Mainline wrapped around flukes, unwrapped flukes, swam away
Risso’ s dolphin 3815 7318 Hooked in mouth, line cut, 914 cm of line left attached (animal pulling very lively) swam away uninjured
K17 12/14/96 Unidentified mammal 30 26 76 55 Was tangled in line, black tail section seen just before dive, animal was free with no line attached
F45 2/25/97 Clymene dolphin Tail wrapped in mainline; mainline cut free. Animal swam away healthy
F38 7/28/96 Risso’ s dolphin 27 40 87 31 Samples (mandible, skin, blubber, and muscle) taken.
0045 8/3/97 Pilot whale Pilot whale brought up; animal sluggish but swimming at side of vessel. Gear was tangled and wrapped around flukes

only. Main line and gangions were cut and all gear removed. Animal then swam slowly away. Only injury suffered
were lacerations around flukes from gear, no knives used to free animal.

1 Thisis Table 17 taken from: Johnson, D.R., C.A. Brown, and C. Yeung. 1999. Estimates of marine mammal and marine turtle catch by the US Atlantic pelagic longlinefleetin 1992-1997. NOAA
Tech. Mem. NOAA-SEFSC-418, 70p.
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