NOAA Technical Memorandum NMFS-NE-116

This series represents a secondary level of scientific publishing. All issues employ thorough internal
scientific review; some issues employ external scientific review. Reviews are -- by design --
transparent collegial reviews, not anonymous peer reviews. All issues may be cited in formal scientific
communications.

U.S. Atlantic Marine Mammal
Stock Assessments -- 1998

Gordon T. Waring?, Debra L. Palka', Phillip J. Clapham?,
Steven Swartz?, Marjorie C. Rossman?, Timothy V.N. Cole?,
Kathryn D. Bisack®, and Larry J. Hansen?

National Marine Fisheries Service, 166 Water St., Woods Hole, MA 02543-1026
2National Marine Fisheries Service, 75 Virginia Beach Dr.,Miami, FL 33149-1003
3National Marine Fisheries Service, 219 Ft. Johnson Rd., Charleston, SC 29412

U. S. DEPARTMENT OF COMMERCE
William Daley, Secretary
National Oceanic and Atmospheric Administration
D. James Baker, Administrator
National Marine Fisheries Service
Rolland A. Schmitten, Assistant Administrator for Fisheries
Northeast Region

Northeast Fisheries Science Center
Woods Hole, Massachusetts

February 1999



Editorial Note on This Issue

This document is the third edition of the compilation of marine mammal stock assessment reports which variously cover
U.S. Atlantic and Gulf of Mexico waters. All three editions have adopted a common format and style to assist those who
will be regularly referencing these documents. Accordingly, this issue of the NOAA Technical Memorandum NMFS-NE
has not undergone the normal technical and copy editing by this subseries’ technical editor. All editing has been
performed by -- and all credit for such editing rightfully belongs to -- the authors and those so noted in the
“Acknowledgments” (page V).

Note on Species Names

The NMFS Northeast Region’s policy on the use of species names in all technical
conmuni cations is generally to follow the American Fisheries Society' s (AFS)
lists of scientific and common nanes for fishes (i.e., Robins et al. 1991)s3a,
nmol | usks (i.e., Turgeon et al. 1998)°, and decapod crustaceans (i.e., WIIliamns
et al. 1989)¢, and to follow the American Society of Manmalogists’ |ist of
scientific and common nanes for marine mammals (i.e., WIson and Reeder 1993)¢.
Exceptions to this policy occur when there are subsequent conpelling revisions
in the classifications of species, resulting in changes in the nanes of species
(e.g., Cooper and Chapl eau 1998)e.

aRobins, C.R. (chair); Bailey, R.M.; Bond, C.E.; Brooker, J.R.; Lachner, E.A.; Lea, R.N.; Scott, W.B. 1991. Common and scientific names of fishes
from the United States and Canada. 5th ed. Amer. Fish. Soc. Spec. Publ. 20; 183 p.

bTurgeon, D.D. (chair); Quinn, J.F., Jr.; Bogan, A.E.; Coan, E.V.; Hochberg, F.G.; Lyons, W.G.; Mikkelsen, P.M.; Neves, R.J.; Roper, C.F.E;
Rosenberg, G.; Roth, B.; Scheltema, A.; Thompson, F.G.; Vecchione, M.; Williams, J.D. 1998. Common and scientific names of aquatic
invertebrates from the United States and Canada: mollusks. 2nd ed. Amer. Fish. Soc. Spec. Publ. 26; 526 p.

‘Williams, A.B. (chair); Abele, L.G.; Felder, D.L.; Hobbs, H.H., Jr.; Manning, R.B.; McLaughlin, P.A.; Pérez Farfante, . 1989. Common and
scientific names of aquatic invertebrates from the United States and Canada: decapod crustaceans. Amer. Fish. Soc. Spec. Publ. 17; 77 p.

dWilson, D.E.; Reeder, D.M. 1993. Mammal species of the world: a taxonomic and geographic reference. Washington, DC: Smithsonian Institution
Press; 1206 p.

¢Cooper, J.A.; Chapleau, F. 1998. Monophyly and interrelationships of the family Pleuronectidae (Pleuronectiformes), with a revised classification.
Fish. Bull. (U.S.) 96:686-726.
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EXECUTIVE SUMMARY

Under the 1994 amendments of the Marine Mammal Protection Act (MMPA), the National Marine Fisheries
Service (NMFS) and the U.S. Fish and Wildlife Service (USFWS) were required to generate stock assessment reports
(SAR) for all marine mammal stocksin waterswithin the U.S. Exclusive Economic Zone (EEZ). Thefirst reportsfor
the Atlantic (includes the Gulf of Mexico) were published in July 1995 (Blaylock et al. 1995). The MMPA requires
NMFS and USFWSto review these reports annually for strategic stocks of marine mammalsand at least every 3 years
for stocks determined to be non-strategic. The second edition of the SARs (1996 assessments) was published in
October 1997 and contained all the previousreports, but major revisionsand updating were only completed for strategic
stocks (Waring et al. 1997). Updated reports were identified by a 1997 date-stamp at the top right corner at the
beginning of each report. The current report contains only assessment reports for the Atlantic stocks, and updated
reports areidentified by a December 1998 date-stamp. Thisformat was selected to facilitate availability and because
the draft 1999 SARs are expected to be available in February 1999.

Thisreport was prepared by staff of the Northeast Fisheries Science Center (NEFSC), and Southeast Fisheries
Science Center (SEFSC). NMFS staff presented the reports at the May 1998 meeting of the Atlantic Scientific Review
Group (ASRG), and subsequent revisions were based on their contributions and constructive criticism. 1n July 1998,
the revised report was available for a 90-day public comment period. The current version reflects changes made in
response to the public comments.

Table 1 contains a summary, by species, of the information included in the stock assessments, and aso
indicates those that have been revised since the 1997 publication. A total of 27 of the 31 Atlantic stock assessment
reports were revised for 1998. Most proposed changes incorporate new information into abundance or mortality
estimates. The revised SARs include 15 of the strategic stocks and 12 of the non-strategic stocks relative to the 1996
assessments. Some of the revisions clarified fisheries mortality information which resulted in changes to the status
of some stocks. Information on human interactions (fishery and ship strikes) between the North Atlantic right whale
and North Atlantic humpback whale stocks were re-reviewed and updated. The 1993 fishery induced mortality of a
North Atlantic right whale has been reassigned from the pelagic driftnet fishery to the lobster fishery based on are-
examination of all information. Abundance estimates for humpback whales, Canadian east coast stock of Minke
whales, Western North Atlantic stocks of common dol phins, and harbor seals have been revised. The Western North
Atlantic stock of Atlantic white-sided dolphinsisnow considered “ strategic” based on incidental mortality inthe New
England sink gillnet and North Atlantic bottom trawl fisheries. The Western North Atlantic stock of long-finned pilot
whales will remain “strategic” based on mortality in the Atlantic squid, mackerel, butterfish trawl fishery. The
Western North Atlantic stock of pygmy sperm whaleisno longer considered “strategic”. One strategic stock that was
not updated, but extensively reviewed by the ASRG was the Western North Atlantic stock (stock complex) of coastal
bottlenose dolphins. New information on observed mortality in the 1995-1996 mid-Atlantic coastal gillnet fishery was
presented. One mortality was observed in 1996, and the preliminary mortality estimatewas4.1 (CV =0.88). Fishery
effort data are under review and 1996-1997 mortality estimates will be provided in the draft 1999 assessment report.

This is a working document and individual stock assessment reports will be updated as new information
becomes available and as changes to marine mammal stocks and fisheries occur. The authors solicit any new
information or comments which would improve future stock assessment reports.

Vi



INTRODUCTION

Section 117 of the 1994 amendmentsto the Marine Mammal Protection Act (MMPA) requiresthat an annual
stock assessment report (SAR) for each stock of marine mammals that occurs in waters under U.S. jurisdiction, be
prepared by the National Marine Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service (FWS), in
consultation with regional Scientific Review Groups (SRG). The SRGsare abroad representation of marine mammal
and fishery scientists and members of the commercial 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 before final publication.

The MMPA requiresthat each SAR contain several items, including: (1) adescription of the stock, including
its geographic range; (2) a minimum population estimate, a maximum net productivity rate, and a description of
current population trend, including a description of theinformation upon which these are based; (3) an estimate of the
annual human-caused mortality and serious injury of the stock, and, for a strategic stock, other factors that may be
causing a decline or impeding recovery of the stock, including effects on marine mammal habitat and prey; (4) a
description of the commercial fisheriesthat interact with the stock, including the estimated number of vessels actively
participating in the fishery and the level of incidental mortality and serious injury of the stock by each fishery on an
annual basis; (5) a statement categorizing the stock as strategic or not, and why; and (6) an estimate of the potential
biological removal (PBR) level for the stock, describing the information used to calculateit. The MMPA also requires
that SARs be updated annually for stocks which are specified as strategic stocks, or for which significant new
information is available, and once every three years for nonstrategic stocks.

Following enactment of the 1994 amendments, the NMFS and FWS held a series of workshops to develop
guidelines for preparing the SARs. The first set of stock assessments for the Atlantic Coast (including the Gulf of
Mexico) were published in July 1995 in the NOAA Technical Memorandum series (Blaylock et al. 1995). In April
1996, the NMFS held a workshop to review proposed additions and revisions to the guidelines for preparing SARs
(Wade and Angliss 1997). Guidelines developed at the workshop were followed in preparing the 1996 (Waring et al.
1997) and 1998 SARs. A 1997 SAR was not produced.

In thisdocument, major revisions and updating of the SARswere only completed for Atlantic Coast strategic
stocks and stocks for which significant new information were available. These are identified by the 1998 date-stamp
at the top right corner at the beginning of each report. Gulf of Mexico SARs were not updated from Waring (et al.
1997), therefore were not included in this document. Except for some minor editorial changes, stocks designated by
the 1995 or 1997 date-stamp are unchanged from the 1997 document (Waring et al. 1997).

In thisdocument, the status of long-finned pil ot whal ewas changed to non-strategic becausethe 5-year (1992-
1996) mean annual mortality in fishing operations was below PBR.

REFERENCES

Blaylock, R. A., J. W. Hain, L. J. Hansen, D. L. Palka, and G. T. Waring. 1995. U.S. Atlantic and Gulf of Mexico
marine mammal stock assessments. NOAA Tech. Memo. NMFS-SEFSC-363, 211 pp.

Wade, P. R. and R. P. Angliss. 1997. Guidelines for assessing marine mammal stocks: Report of the GAMMS
workshop April 3-5, 1996, Seattle, Washington. NOAA Tech. Memo. NMFS-OPR-12, 93 pp.

Waring, G. T., D. L. Palka, K. D. Mullin, J. H. W. Hain, L. J. Hansen, and K. D. Bisack. 1997. U.S. Atlantic and
Gulf of Mexico marine mammal stock assessments. NOAA Tech. Memo. NMFS-NE-114, 250 pp.



TABLE 1.

December 1998

A SUMMARY OF ATLANTIC MARINE MAMMAL 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 1998
stock assessment reports have been revised relative to the 1996 reports.)

Species

Stock Area

Region

NMFS
Center

Nmin

Rmax

Fr

PBR

Total
Annual
Mort.

Annual
Fish.
Mort.

Strategic
Status

SAR
Revised

Harbor seal

Western
North
Atlantic

ATL

NEC

30,990

0.12

1.0

1,859

898

898

N

Gray sed

Northwest
North
Atlantic

ATL

NEC

2,010

0.12

1.0

121

41

41

Harp seal

Northwest
North
Atlantic

ATL

NEC

N/A

N/A

N/A

N/A

329

329

Hooded sedl

Northwest
North
Atlantic

ATL

NEC

N/A

N/A

N/A

N/A

5.6

5.6

Harbor porpoise

Gulf of
Maine/Bay
of Fundy

ATL

NEC

48,289

0.04

0.5

483

1,667

1,667

Risso's dolphin

Western
North
Atlantic

ATL

NEC

11,140

0.04

0.5

111

18

18

Atlantic white-
sided dolphin

Western
North
Atlantic

ATL

NEC

19,196

0.04

0.5

192

218

218

White-beaked
dolphin

Western
North
Atlantic

ATL

NEC

N/A

0.04

N/A

N/A

0.00

0.00

Common dolphin

Western
North
Atlantic

ATL

NEC

15,470

0.04

0.5

155

247"

247"

Atlantic spotted
dolphin

Western
North
Atlantic

ATL

NEC

1,617?

0.04

0.5

16

16°

16°

Pantropical spotted
dolphin

Western
North
Atlantic

ATL

NEC

1,617?

0.04

0.5

16

162

16°

Striped dolphin

Western
North
Atlantic

ATL

NEC

18,220

0.04

0.5

182

11

11

Spinner dolphin

Western
North
Atlantic

ATL

NEC

N/A

N/A

N/A

N/A

0.31

0.31




Total Annual SAR
SRG NMFS Annual Fish. Strategic Revised
Species Stock Area | Region | Center Nmin Rmax Fr PBR Mort. Mort. Status
Bottlenose dolphin Western ATL NEC 8,794* 0.04 0.5 88 58 58 N Y
North
Atlantic,
offshore
Bottlenose dolphin Western® ATL SEC 2,482 0.04 0.5 25 29 29 Y N
North
Atlantic,
coastal
Dwarf sperm Western ATL NEC N/A 0.04 N/A N/A 0.2 0.2 Y Y
whale North
Atlantic
Pygmy sperm Western ATL NEC N/A 0.04 N/A N/A N/A N/A 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 Y
bottlenose whale North
Atlantic
Cuvier's beaked Western ATL NEC 895° 0.04 0.5 8.9 9.7 9.7 Y Y
whale North
Atlantic
Mesoplodon Western ATL NEC 895° 0.04 0.5 8.9 9.7 9.7 Y Y
beaked whale North
Atlantic
Pilot whale, long- Western ATL NEC 4,968° 0.04 0.5 50 32 32° N Y
finned North
(Globicephala Atlantic
p..)
Pilot whale, short- Western ATL NEC 457 0.04 0.5 4.6 32 32° Y Y
finned North
Atlantic
Sperm whale Western ATL NEC 1,617 0.04 0.1 3.2 0.0 0.0 Y Y
North
Atlantic
North Atlantic Western ATL NEC 295 0.025 0.1 0.4 2.3 1.0 Y Y
right whale North
Atlantic
Humpback whale Western ATL NEC 10,019 | 0.065 0.1 32.6 5.7 4.41 Y Y
North
Atlantic
Finwhale Western ATL NEC 1,704 0.04 0.1 34 0.5 0.20 Y Y
North
Atlantic
Sei whale Western ATL NEC N/A 0.04 0.1 N/A 0.00 0.00 Y Y
North
Atlantic




Total Annual SAR
SRG NMFS Annual Fish. Strategic Revised
Species Stock Area | Region | Center Nmin Rmax Fr PBR Mort. Mort. Status

Minke whale Canadian ATL NEC 2,145 0.04 05 21 0.8 0.8 N Y
east coast

Bluewhae Western ATL NEC N/A 0.04 0.1 N/A 0.00 0.00 Y Y

North

Atlantic

1. Effort datafor the 1996 Atlantic squid, mackerel, butterfish trawl fisheries are currently under review. The estimated mortalities attributed to

these fisheries will beincluded in thel999 SAR.

2. Thisvaueincludes either or both of Senella frontalis or Senella attenuata.

3. Mortality dataarenot separated by species; therefore, species-specific estimatesarenot available. Themortality estimate representsboth Atlanticand Pantropical

spotted dolphins.

4. Estimates may include sightings of the coastal form.

5. This stock assessment has not been updated. However, arevised assessment, including bycatch data from the 1995-1997 Atlantic coastal sink gillnet fishery,

will be prepared in 1999.

6. Thisestimate includes Cuvier's beaked whales and Mesoplodon spp. beaked whales.

7. Thisisthe average mortality of beaked whales (Mesoplodon spp.) based on 5 years of observer data. Thisannua mortality rate includes an unknown number

of Cuvier's beaked whales.

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

9. Mortality dataare not separated by species; therefore, species-specific estimatesare not available. Thismortality estimate represents both long-finned and short-
finned pilot whales.

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

11. Thisisthe average mortality of humpback whales based on 5 years of observer data (0.6) and additional fishery impact records (3.8).




December 1998

NORTH ATLANTIC RIGHT WHALE (Eubalaena glacialis):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Individuals of the western North Atlantic right whale population range from wintering and calving groundsin
coastal waters of the southeastern United States to summer feeding, nursery, and presumed mating grounds in New
England waters and northward to the Bay of Fundy and the Scotian Shelf. Knowlton et al. (1992) reported several
long-distance movements as far north as Newfoundland, the Labrador Basin, and southeast of Greenland, indicating
an extended range for at least some individual s and perhaps the existence of important habitat areas not presently well
described. Likewise, a calving and wintering ground has been described for coastal waters of the southeastern U.S,;
sightings from the Gulf of Mexico (Moore and Clark 1963; Schmidly et al. 1972), are either geographic anomalies or
indicate a more extensive historic range. Whichever the case, 85% of the population is unaccounted for during the
winter. A small offshore survey effort in February 1996 reported three sightingsin waters east of northeastern Florida
and southeastern Georgia: a mother/calf pair, a single individual, and a group of four juveniles. These sightings
suggest a distribution further offshore than previously reported.

Research results to date suggest five major habitats or congregation areas (southeastern United States coastal
waters, Great South Channel, Cape Cod Bay, Bay of Fundy, and Scotian Shelf) for western North Atlantic right whales.
However, movementswithin and between habitats may be more extensive than sometimesthought. Resultsfrom afew
successfully attached satellite telemetry tags suggest that sightings separated by perhaps two weeks should not be
assumed to indicate a stationary or resident animal. Instead, telemetry data have shown rather lengthy and somewhat
distant excursions(Mateet al. 1992). Thesefindings cast new light on movementsand habitat use, and rai se questions
about the purpose or strategies for such excursions.

New England waters are a primary feeding habitat for the right whale, which appears to feed primarily on
copepods (largely of the genera Calanus and Pseudocalanus) in this area. Research suggests that right whales must
locate and exploit extremely dense patches of zooplankton to feed efficiently. These dense zooplankton patches are
likely aprimary characteristic of the spring, summer, and fall right whale habitat (Kenney et al. 1986). Theacceptable
surface copepod resource is limited to perhaps 3% of the region during the peak feeding season in Cape Cod and
Massachusetts Bays (Mayo and Goldman, pers. comm.). While feeding in the coastal waters off Massachusetts has
been better studied, feeding by right whal es has been observed el sewhere over Georges Bank, in the Gulf of Maine, in
the Bay of Fundy, and over the Scotian Shelf. The characteristics of acceptable prey distribution in these areas are not
well known. New England waters also serve as a nursery for calves and, in some cases, for mating.

Genetic analyses of tissue samples are providing insights into stock definition. Schaeff et al. (1993) used
Restriction Fragment Length Polymorphism (RFLP) analysis to suggest that western North Atlantic right whales
represent asingle breeding popul ation that may be based on asfew asthree matrilines. However, morerecent analyses
based upon direct sequencing of mitochondrial DNA (mtDNA) haveidentified five mtDNA haplotypes (Malik, 1997).
Schaeff et al. (1997) compared the genetic variability of northern and southern (E. australis) right whales, and found
theformer to besignificantly lessdiverse. They suggested that thismight beindicative of inbreedinginthe population,
but no definitive conclusion can be reached using current data. Additional work comparing modern and historic
genetic population structurein right whales, using DNA extracted from museum specimens of baleen and bone, isalso
underway (Rosenbaum et al. 1997). Preliminary results suggest that the eastern and western North Atlantic
populationswere not genetically distinct (Rosenbaum et al., submitted). However, thevirtual extirpation of the eastern
stock and its lack 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 aDNA library of more than 200 North Atlantic
right whales. When work is completed, agenetic profile will be established for each individual, and an assessment
provided on the level of genetic variation in the population, the number of reproductive individuals, reproductive
fitness, the basisfor associations and social unitsin each habitat area, and the mating system. Tissue analysishasalso
aided in sex identification: the sex ratio of the photo-identified and catal ogued popul ation (through December of 1995)



is137 females and 132 males (1.04:1), not significantly different from parity (P<0.001) (M.W. Brown, pers. comm.).
Analysesbased on sighting histories of photographically identified individual salso suggest that, in addition to the Bay
of Fundy, there exists an additional and undescribed summer nursery area utilized by approximately one-third of the
population. Asdescribed above, arelated question iswhereindividuals other than calving femalesand afew juveniles
overwinter. One or more additional wintering and summering grounds may exist in unsurveyed locations, although
itisalso possible that “missing” animals simply disperse over awide area at these times.

POPULATION SIZE

Based onacensusof individual whal esidentified using photo-identification techniques, thewestern North Atlantic
population size was estimated to be 295 individuals in 1992 (Knowlton et al. 1994). Because this was a nearly
complete census, it is assumed that this represents a minimum population size estimate.

Historical Population Estimate

An estimate of pre-exploitation population sizeis not available. Basque whalers may have taken as many as 200
right whales ayear at times during the 1500s in the Strait of Belle Isle region, and the stock of right whales may have
already been substantially reduced by the time whaling was begun by colonists in the Plymouth area in the 1600s
(Reevesand Mitchell 1987). A modest but persistent whaling effort along the eastern U.S. | asted three centuries, and
the records include one report of 29 whales killed in Cape Cod Bay in a single day during January 1700. Based on
incomplete historical whaling data, these authors could only conclude that there were at |east some hundreds of right
whales present in the western North Atlantic during the late 1600s. In alater study (Reeves et al. 1992), a series of
population trajectories using historical data and an estimated present popul ation size of 350 were plotted. Theresults
suggest that there may have been at least 1,000 right whalesin this population during the early to mid-1600s, with the
greatest population decline occurring in the early 1700s. The authors cautioned, however, that the record of removals
isincomplete, theresults are preliminary, and refinements are required. Based on back cal culations using the present
population size and growth rate, the population may have numbered fewer than 100 individuals by the time that
international protection for right whales cameinto effect in 1935 (Hain 1975; Reeveset al. 1992; Kenney et al. 1995).

Minimum Population Estimate

The western North Atlantic population size was estimated to be 295 individualsin 1992 (Knowlton et al. 1994),
based on a census of individual whalesidentified using photo-identification techniques. A biasthat might result from
including catalogued whales that had not been seen for an extended period of time and therefore might be dead, was
addressed by assuming that an individual whale not sighted for five years was dead (Knowlton et al. 1994). Itis
assumed that the census of identified and presumed living whal es represents aminimum popul ation size estimate. The
true population size in 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 current population growth rate reported by Knowlton et al. (1994) of 2.5% (CV =0.12) suggeststhat the stock
is showing signs of slow recovery. However, as noted during a recent International Whaling Commission (IWC)
workshop on right whal e assessment, conflicting dataexist and the status of this population is not known (IWC 1999).
Asfurther noted by the IWC, determination of this statusis a high priority, notably in light of the known high levels
of anthropogenic mortality in this population.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

During 1980-1992, 145 calveswere born to 65 identified cows. The number of calves born annually ranged from
five5to 17, withamean of 11.2 (SE=0.90). Therewasno detectable trendinthe number of calves produced per year.
The reproductively active female pool was static at approximately 51 individuals during 1987-1992. Mean calving
interval, based on 86 records, was 3.67 years. There was an indication that calving intervals may be increasing over
time, although the trend was not statistically significant (P = 0.083) (Knowlton et al. 1994). Since that report, total
reported calf production in 92/93 was 6; 93/94, 8; 94/95, 7; and 95/96, 22. (Thetotal calf production was reduced
by reported calf mortalities: 2in 1993, and 3in 1996. Of the three calf mortalitiesin 1996, avail able data suggested
one was not included in the reported 21 mother/calf pairs, resulting in a total of 22 calves born.) Of the 46 adult
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females considered to be available for calving in the 95/96 season, only 10 were documented to calve. Theremaining
11 mothers were first observed with calves thisyear. Three of these were 10 years old or younger, two were 9 years
old, and six were of unknown age. 1n 95/96, more mothers gave birth after a 5-year interval than in previous years,
suggesting that the calving interval wasincreasing (L. Conger, pers. comm.). An updated analysisof calving interval
through the 95/96 season suggests that calving interval is increasing (P<0.001) (R. Kenney and A. Knowlton, pers.
comm.).

The current annual population growth rate during 1986-1992 was estimated to be 2.5% (CV = 0.12) using photo-
identification techniques (Knowlton et al. 1994). A population increase rate of 3.8% was estimated from the annual
increasein aerial sighting ratesin the Great South Channel, 1979-1989 (Kenney et al. 1995). The current estimated
population growth rate of the western North Atlantic stock islower than that of the four stocks of southern-hemisphere
right whales for which data are available: western Australia, 12.7%; Argentina, 7.3%; east and west Africa, 6.8%
(Best 1993). Thisdifference could be attributable in part to reproductive females in the population--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).

The relatively low population size strongly suggests that this stock is well below its optimum sustainable
population (OSP); therefore, the current population growth rate should reflect the maximum net productivity rate for
thisstock. The current population growth rate reported by Knowlton et al. (1994) of 2.5% (CV = 0.12) was assumed
to reflect the maximum net productivity rate for this stock for purposes of this assessment. This rate is no longer
current and may reflect underlying methodological problems; nonetheless, it is used here in the absence of better
information because a risk-averse approach is appropriate for this critically endangered population. The alternative
default rate of 0.04 is not species-specific and, being higher, is less conservative.

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum net productivity rate (% of 2.5%), and a"recovery" factor for endangered, depleted, threatened stocks, or
stocks of unknown status relative to OSP (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The recovery
factor was 0.10 because this speciesis listed as endangered under the Endangered Species Act (ESA). PBR for the
northern right whale is 0.4 whales.

ANNUAL HUMAN-CAUSED SERIOUS INJURY AND MORTALITY

For the period 1991 through 1996, the total estimated human-caused mortality and seriousinjury to right whales
isestimated as 2.3 per year. Thisisderived from two components: 1) non-observed fishery impact records, 1.0; and
2) ship strike records, 1.3.

Background

Approximately one-third of all right whale mortality is caused by human activities (Kraus 1990). Further, the
small population size and low annual reproductive rate suggest that human sources of mortality may have a greater
effect relative to popul ation growth rates than for other whales. The principal factors believed to be retarding growth,
and perhaps recovery, of the population are ship strikes and entanglement with fishing gear. An updated summary
of right whale mortalities reports atotal of 30 mortalities (29 if one eliminates arecord with some doubt about species
identification) for the period 1970 to early 1993 (Kenney and Kraus 1993). Eight (27%) were dueto ship collisions,
and two (7%) were due to entanglement with fishing gear. (Note that this report corrects one of the published records
from the Kraus 1990 report, where afishing vessel caught an already-dead carcass, making the actual cause of death
unknown and possibly unrelated to fishing activity. Further, there was uncertainty about the species identification.)
Both entanglements involved fixed fishing gear, and there was no evidence for right whale mortality from encounters
with maobile fishing gear. Thetotal of ten confirmed anthropogenic mortalities is one-third of all known mortalities
for the period addressed. Y oung animals, ages 0-4 years, are apparently the most impacted portion of the population
(Kraus 1990). Finally, entanglement or minor vessel collisions may not kill an animal directly, but may weaken or
otherwise affect it so that it is more likely to become vulnerable. Such was apparently the case with the two-year old
right whalekilled by aship off Amelialsland, Florida, in March 1991 after having carried gillnet gear wrapped around
itstail region since the previous summer (Kenney and Kraus 1993).



For one area of concern, the coastal waters of the southeastern U.S., an awareness and mitigation program,
involving ten agencies and organizations, began in 1992, and has been upgraded and expanded annually. Other areas
may beincluded in the future. For waters of the northeastern U.S., a present concern, not yet completely defined, is
the possibility of habitat degradation in Massachusetts and Cape Cod Bays due to a Boston sewage outfall now under
construction. Timetables for levels of treatment are under discussion.

Fishery-Related Serious|Injury and Mortality

Reports of mortality and seriousinjury relevant to calculation of PBR aswell astotal human impactsare
contained in records maintained by the New England Aquarium and the Northeast Regional OfficelNMFS (Table 1).
The examination of the large whale entanglement records shows that during 1991-96 7 of 13 records of mortality or
serious injury likely to result in mortality included entanglement or fishery interactions. . The reports often do not
contain the detail necessary to assign the entanglements to a particular fishery or location. On the other hand, 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 whale' stail stock and subsequent entanglement reports
of thiswhale, the suspected mortality of thiswhale was reassigned to the Gulf of Maineand U.S. Mid-Atlantic lobster
pot fisheries In this case, the pre-existing entanglement of lobster gear was judged to have been sufficient cause of
eventual mortality independent of the drift net entanglement. Although some drift net gear was | eft on the tail by the
fishing vessel, this would likely not have occurred had the lobster gear not have created a deep existing wound. In
another instance, a2 year-old dead male right whale with lobster line through the mouth and deeply embedded at the
base of theright flipper beached in Rhodelsland in July 1995. Thisindividual had been sighted previously, entangled,
east of Georgiain December 1993, and againin August 1994 in Cape Cod Bay. In this case, the entanglement became
aserious injury, and perhaps, directly or indirectly, the cause of the mortality.

In January 1997 (62 FR 33, Jan. 2, 1997), NMFS changed the classification of the Gulf of Maine and U.S. Mid-
Atlantic lobster pot fisheries from Category 111 to Category | based on examination of stranding and entanglement
records of large whales from 1990 to 1994 (including theright whale records of 9 July 1993 and 17 July 1995, shown
inTable1).

Fishery Information

Data on current incidental takesin U.S. fisheries are available from several sources. 1n 1986, NMFS established
a mandatory self-reported fishery 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 was initiated 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 vessels fishing off the Grand Banks
(Tail of the Banks) and also provides observer coverage of vessels fishing south of Cape Hatteras. By-catch has been
observed by NMFS Sea Samplers in the pelagic drift gillnet fishery, but no mortalities or serious injuries have been
documented in either the pelagic longline, pelagic pair trawl, or other fisheries monitored by NMFS. The only
documented by-catch of aright whale by NMFS Sea Samplers was a 1% year-old female that was released from a
pelagic drift gillnet along the southern edge of Georges Bank. At the time of the release, it was discovered that the
animal wasalso entangled in lobster gear. After recent review of the evidence, the seriousinjury to thewhale hassince
been attributed to the non-observed Gulf of Maine and U.S. Mid-Atlantic lobster pot fisheries (see above).

In a recent analysis of the scarification of right whales, a total of 61.6% of the whales bore evidence of
entanglements with fishing gear (Hamilton et al. 1998). Entanglement records maintained by NMFS Northeast
Regiona Office (NMFS, unpublished data) from 1970-1996, included 42 right whale entanglements or possible
entanglements, including right whalesinweirs, entangled in gillnets, and trailing lineand buoys. An additional record
(M. J. Harris, pers. comm.) reported a 9.1-10.6 m right whale entangled and released south of Ft. Pierce, Florida, in
March 1982 (this event occurred in the course of a sampling program and was not related to a commercial fishery).
Incidents of entanglementsin groundfish gillnet gear, cod traps, and herring weirs in waters of Atlantic Canada and
the U.S. east coast were summarized by Read (1994). In six records of right whal es becoming entangled in groundfish
gillnet gear in the Bay of Fundy and Gulf of Maine between 1975 and 1990, the right whales were either released or
escaped on their own, although several whales have been observed carrying net or line fragments. A right whale
mother and calf were released alive from a herring weir in the Bay of Fundy in 1976. For al areas, specific details of
right whale entanglement in fishing gear are often lacking. When direct or indirect mortality occurs, some carcasses
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come ashore and are subsequently examined, or are reported as "floaters” at sea; however, the number of unreported
and unexamined carcassesisunknown, but may be significant in the case of floaters. Moreinformation isneeded about
fisheries interactions and where they occur.

Other Mortality

Ship strikes are amajor cause of mortality and injury to right whales (Kraus 1990). Records from 1991 through
1996 have been summarizedin Table 1, yielding a human-induced, non-fishery-related mortality or seriousinjury rate
of between 1 and 3 (perhaps 4 in 1996) right whales a year.

In the period January to March 1996, an ‘unusual mortality event’ was declared for right whalesin southeastern
U.S. waters. Five mortalities were reported, at 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 death could be determined.
Of theremaining three mortalities, two were calves (¥2/96 and 2/19/96), one of which may have died from birthing
trauma (inconclusive). . The third (2/7/96) was decomposed and could not be towed in for examination. The five
mortalities in the southeast were followed by a sixth at Cape Cod, Massachusetts (3/9/96); this involved an animal
killed by ship strike, with the possibility that an existing entanglement (first reported in 1995) may have impeded its
mobility.
Table 1. Summarized records of mortality and serious injury likely to result in mortality, North Atlantic right
whales, January 1991- December 1996. Thislisting includes only records related to U.S. commercial
fisheries and/or U.S. waters. Cause of mortality or injury, assigned as primary or secondary, based on
records maintained by NMFS/NER and NMFS/SER.

Date Report Sex, age, L ocation Assigned Cause: P=primary, Notes
Type ID S=secondary
Ship Entang./ | Unknown
strike | Fsh.inter | uncertain
3/12/91 mortality, | 2y.o. Amelial. P S fractured skull; net,
beached femae FL line, buoys
#1907
7/6/91 mortality, | calf offshore P documented vessel
offshore NJ strike
1/5/93 mortality, | calf St P documented vessel
offshore Augustine, strike
FL
7/9/93 serious ly.o. 120 miles SE P lobster gear
injury femae of Nantucket constricted on tail
#2233 stock, subsequently
became entangled
in pelagic drift
gillnet
12/12/93 | mortality, | female offshoreVA | P S photos show gash
offshore
2/22/94 | serious calf offshore P S scars, wounds,
injury #2404 NE FL flukes limp




Date Report Sex, age, L ocation Assigned Cause: P=primary, Notes
Type ID S=secondary
Ship Entang./ | Unknown
strike | Fsh.inter | uncertain
11/16/94 | serious 3y.o.juv,, | nr. Pluml., P entangled head, 3
injury #2151 MA tail wraps,
unsuccessful
disentanglement
7/17/95 mortality, | 2y.o. Middletown, P line through mouth,
beached male RI embedded deeply
#2366 right flipper
8/13/95 | serious adult S. Georges P S large head wound,
injury, female, Bank bone exposed
offshore #1045
10/20/95 | mortality, | adult Longl.,,N.S. |P S wound in back,
beached male, spine damaged,
#2250 prab. ship strike
mortality, | adult offshore P S trauma event, skull
1/30/96* | offshore male, GA shattered
#1623
8/5/96 serious unknown | SE of P unknown type of
injury Gloucester, gear entangled
MA around head,
judged to be alife
threatening
entanglement
Table notes

1) Assigned cause based on best judgement of available data. Additional information may result in revisions.
2) Entanglements of juvenile whales may become more serious as whale grows.

@ Date changed from 2/1/96, as reported in previous SAR; 1/30/96 reflects the date of the first report.
® Date changed from 3/10/96, as reported in previous SAR; 3/9/96 reflects the date of the first report.

Several additional factors need to be considered when considering mortality and serious injury to right whales:
1) aship strike or entanglement may occur at some distance from the report location, 2) the mortality or injury may
involve multiple factors--struck and entangled whales are not uncommon, 3) in entanglements, several types of gear
may be involved, 4) possible human-impacts aside from ship strikes and entanglements have been reported, 5) there
areseveral recordswhereastruck and injured whaleisre-sighted | ater, apparently healthy, or, an entangled or partialy
disentangled whale is re-sighted later free of gear, and, lastly, 6) the actual vessel or gear type/source is often

uncertain.

With these cavests, the average reported mortality and serious injury to right whales due to ship strikeswas 1.3
whales per year ( 8 ship strike eventsin 6 years) during 1991-96. Thetotal estimated annual average human-induced
mortality and seriousinjury (including fishery and non-fishery related causes) was 2.3 right whales per year. Aswith
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entanglements, some injury or mortality due to ship strikes, particularly in offshore waters, may go undetected.
Decomposed and/or unexamined animals (e.g., carcassesreported but not retrieved or necropsied) represent ‘ lost data’,
some of which may relate to human impacts. For these reasons, the 2.3 estimate must be regarded as a minimum
estimate. Of the mortality and seriousinjury recordsfor U.S. waters, 57% was attributable to ship strikes, and 43%
to entanglement/fishery interaction.

Whilethisassessment relatesto U.S. fisheriesand U.S. waters, there are additional records for Canadian waters.
Three recordsare noteworthy: 1) the mortality of whale#1223 on 5 September 1992 in the Bay of Fundy was attributed
to a probable ship strike, 2) whale #1247 was sighted 21 September 1994 in the Bay of Fundy entangled with line of
unknown gear typetightly wrapped and has not been sighted since. Thisisconsidered aseriousinjury (A.R. Knowlton,
pers. comm.), and 3) whale #2220, which came ashore on Cape Cod on 9 March 1996, was entangled in Canadian
lobster gear set in the Bay of Fundy and noticed missing in mid-December 1995. While the primary cause of death
was probably a ship strike, the entanglement may have played some role in the whale' s death.

STATUSOF STOCK

The size of this stock is considered to be low relative to OSP in the U.S. Atlantic EEZ, and this speciesislisted
as endangered under the ESA. A Recovery Plan has been published and isin effect (NMFS 1991). Three critical
habitats, Cape Cod Bay/Massachusetts Bay, Great South Channel, and the Southeastern U.S., were designated by
NMFS (59 FR 28793, June 3, 1994). The NMFS ESA 1996 Northern Right Whale Status Review, now in draft,
concludes that the status of the western North Atlantic population of the northern right whale remains endangered.
The total level of human-caused mortality and serious injury is unknown, but reported human-caused mortality and
serious injury has been aminimum of 2.3 right whales per year since 1991. Thetotal fishery-related mortality 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 a zero mortality and serious injury rate. Thisis a strategic stock because the average
annual fishery-related mortality and serious injury exceeds PBR, and because the North Atlantic right whale is an
endangered species. Relative to other populations of right whales, there are also concerns about growth rate,
percentage of reproductive females, and calving intervalsin this population.
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December 1998
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 a range which
encompasses the eastern coast of the United States (including the Gulf of Maine), the Gulf of St Lawrence,
Newfoundland/L abrador, and western Greenland (Katona and Beard, 1990). Other North Atlantic feeding grounds
occur off lceland and northern Norway, including off Bear Island and Jan Mayen (Christensen et al., 1992; Palsbal|
et al., 1997). These six regions represent relatively discrete subpopulations, fidelity to which is determined
matrilineally (Clapham and Mayo 1987). Recent genetic analysis of mitochondrial DNA (mtDNA) hasindicated that
this fidelity has persisted over an evolutionary timescale in at least the Icelandic and Norwegian feeding grounds
(Palsbgil et al. 1995, Larsen et al. 1996). Genetic partitioning is not evident in the western North Atlantic, however;
thusthese four subpopulations (Gulf of Maine, Gulf of St Lawrence, Newfoundland/L abrador and western Greenland)
are treated as asingle stock in thisreport. However, given that fidelity to each feeding areais known to be high, itis
possiblethat each of the four regions should be managed separately, an approach which requiresfurther investigation.

Inwinter, whalesfrom all six feeding areas mate and calve primarily inthe West Indies, where spatial and genetic
mixing among subpopul ations occurs (Clapham et al. 1993; Katona and Beard, 1990; Palsbgll et al. 1997, Stevick et
al. 1998). A few whales of unknown northern origin migrate to the Cape Verde Islands (Reiner et al., 1996). Inthe
West Indies, the majority of whales are found in the waters of the Dominican Republic, notably on Silver Bank, on
Navidad Bank, and in Samana Bay (Balcomb and Nichols 1982, Whitehead and Moore 1982, Mattila et al. 1989,
1994). Humpback whales are also found at much lower densities throughout the remainder of the Antillean arc, from
Puerto Rico to the coast of VVenezuela(Winn et al. 1975, Levenson & Leapley 1978, Price 1985, Mattilaand Clapham
1989).

Itisapparent that not all whales migrate to the West Indies every winter, and that significant numbers of animals
are found in mid- and high-latitude regions at this time (Swingle et al. 1993, Clapham et al. 1993). An increased
number of sightings of young humpback whalesin the vicinity of the Chesapeake and Delaware bays occurred in 1992
(Swingleet al. 1993). Wiley et al. (1995) reported 38 humpback whal e strandings which occurred during 1985-1992
in the U.S. mid-Atlantic and southeastern states. Humpback whale strandings increased, particularly along the
Virginia and North Carolina coasts, and most stranded animals were sexually immature; in addition, the small size
of many of thesewhales strongly suggeststhat 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 whales and that
anthropogenic factors may negatively impact whales in this area. There have aso been a number of wintertime
humpback sightings in coastal waters of the southeastern U.S. (NMFS unpublished data; New England Aquarium
unpublished data; Florida DEP, unpublished data). Whether theincreased sightingsrepresent adistributional change,
or are smply due to an increase in sighting effort and/or whale abundance, is presently unknown.

Feeding is the principal activity of humpback whales in New England waters, and their distribution in New
England waters has been largely correlated to prey species and abundance, although behavior and bottom topography
are factorsin foraging strategy (Payne et al. 1986, 1990). Humpback whales are frequently piscivorus when in these
waters, feeding on herring (Clupea harengus), sand lance (Ammodytes dubius), and other small fishes. Inthenorthern
Gulf of Maine, euphausiids are also frequently taken (Paguet et al. 1997). Commercial depletion of herring and
mackerel led to an increase in sand lance in the southwestern Gulf of Maine in the mid 1970s with a concurrent
decreasein humpback whal e abundancein the northern Gulf of Maine. Humpback whal eswere densest over the sandy
shoals in the southwestern Gulf of Maine favored by the sand lance during much of the late 1970s and early 1980s,
and humpback distribution appeared to have shifted to this area (Payne et al. 1986). An apparent reversal began in
the mid 1980s, and herring and mackerel increased as sand lance again decreased (Fogarty et al. 1991). Humpback
whale abundance in the northern Gulf of Maineincreased dramatically during 1992-93 , along with amajor influx of
herring (P. Stevick, pers. comm.). Humpback whales were few in nearshore Massachusetts waters in the 1992-93
summer seasons. They were more abundant in the offshore waters of Cultivator Shoal and the Northeast Peak on
Georges Bank, and on Jeffreys L edge; these latter areas are more traditional locations of herring occurrence. 1n 1996
and 1997, sand lance, and thus humpback whales, were once again abundant in the Stellwagen Bank area. However,
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unlike previous cycles, where an increase in sand lance corresponded to a decrease in herring, herring remained
relatively abundant in the northern Gulf of Maine, and humpbacks correspondingly continued to occupy this portion
of the habitat, where they also fed on euphausiids (unpublished data, Center for Coastal Studies and College of the
Atlantic).

In early 1992, amajor research initiative known asthe Y ears of the North Atlantic Humpback (Y ONAH) (Allen
et al. 1993) was initiated. This project isalarge-scale, intensive study of humpback whales throughout almost their
entire North Atlantic range, from the West Indiesto the Arctic. During two primary years of field work, photographs
for individual identification and biopsy samples for genetic analysis were collected from summer feeding areas and
from the breeding grounds in the West Indies. Additional samples were collected from certain areas in 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
in the breeding range at 4,894 males (95% c.i. 3,374-7,123) and 2,804 females (95% c.i. 1,776-4,463) (Palsbal| et al.
1997). Sincethesex ratioin thispopulationisknown to be even (Palsbdll et al. 1997), the excess of malesispresumed
to be aresult of sampling bias, lower rates of migration among females or sex-specific habitat partitioning in the West
Indies; whatever the reason, the combined total is an underestimate of overall population size in 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 additional genotype-based analysis yielded a similar but less precise estimate of 10,400
(95% c.i. 8,000 to 13,600) (Smith et al. 1999). The estimate of 10,600 (CV =0.067) isregarded asthe best available
estimate for the North Atlantic. I1n the northeastern North Atlantic, @ien (1990) estimated from sighting survey data
that there were 1,100 humpback whales in the Barents Sea region.

A population size of 294 humpback whales (CV=0.45) was estimated from an aerial survey program conducted
from 1978 to 1982 on the continental shelf and shelf edge waters between Cape Hatteras, North Carolina and Nova
Scotia(Table1; CETAP 1982). The estimate isbased on an inverse variance weighted pooling of spring and summer
data. Anaverage of these seasonswere chosen because the greatest proportion of the popul ation off the northeast U.S.
coast appeared in the study area during these seasons. This estimate includes adive-time scal e-up correction of 3.6 but
was not corrected for g(0), the probability of detecting an animal group on the track line. This estimate clearly does
not reflect the current true population size because of its high degree of uncertainty (e.g., large CV), and its age.
Furthermore, it is considerably smaller than the size of the existing catalog of identified individuals in the Gulf of
Maine, and it was estimated just after cessation of extensive foreign fishing operations in the region.

Minimum Population Estimate

The minimum popul ation estimate isthe lower limit of the two-tailed 60% confidenceinterval of thelog-normally
distributed best abundance estimate. Thisisequivalent tothe 20th percentile of thelog-normal distribution asspecified
by Wade and Angliss (1997). The best estimate of abundance for North Atlantic humpback whalesis 10,600 (CV =
0.067, Smith et al. 1999). The minimum popul ation estimate for this stock is 10,019 humpback whales (CV=0.067).

Table 1. Summary of abundance estimatesfor North Atlantic humpback whales. Period and area covered during
each abundance survey, and resulting abundance estimate (N,,.) and coefficient of variation (CV). MR
= Mark-recapture.

Month/Y ear Area Type Npest Ccv Source

spring/summer | Cape Hatteras, NC to

1978-82 Nova Scotia Transect 294 0.45 | CETAP 1982

N. Atlantic Ocean W
1979-90 and SW of Iceland Photo MR 5,543 0.16 | Katonaet al. 1994

1992-93 N. Atlantic Ocean Photo MR 10,600 | 0.067 | Smith et al. 1999
1992-93 N. Atlantic Ocean Gm"t')\’/lps 10,400 | 0.138 | Smith et al. 1999
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Genotype 4894 maes | 0.180

1992-93 West Indies MR | 2,804 femaes | 0.218

Palsbgil et al. 1997

Current Population Trend

Therates of growth cited below, together with recent estimates of abundancethat arelarger than previousfigures,
appear to indicate that the humpback whale population in the North Atlantic isincreasing. It is not known whether
thisincrease is ocean-wide in nature or confined to specific feeding grounds. An increasing trend is apparent in the
Gulf of Maine (Barlow and Clapham 1997); by contrast, the popul ation which summers off western Greenland appears
small and is perhaps static (F. Larsen, pers. comm.)

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Katona and Beard (1990) suggest an
annua rate of increase of 9%; however, the lower 95% confidence level was less than zero. The difference between
the estimates of abundance calculated by Katona and Beard (1990) and by Smith et al. (1999) were interpreted by the
latter as probably being due to population growth in the years between the two estimates. This assumed growth rate
would be very similar to the growth rate of 6.5% calculated using an interbirth interval model for humpback whales
in the Gulf of Maine (Barlow and Clapham 1997).

Other life history parametersthat could be used to estimate net productivity include thefollowing: mean birth rate
for identified humpbacksin the southwestern Gulf of Maine during 1979-87 was 8% (CV = 0.25), with no significant
inter-annual differences; calving interval was 2.35 years (CV = 0.30); and the average age at attainment of sexual
maturity for both males and females was five years (Clapham and Mayo 1990; Clapham 1992).

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

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (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; Wade and Angliss 1997). The minimum
population size is 10,019 (based on an estimate of abundance of 10,400 with a CV of 0.067). The maximum
productivity rate is 0.065 from Barlow and Clapham (1997). The “recovery” factor, which accounts for endangered,
depleted, threatened stocks, or stocks of unknown status rel ative to optimum sustai nable population (OSP) is assumed
to be 0.10 because this stock islisted 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 SERIOUS INJURY AND MORTALITY

For the period 1991 through 199 6, the total estimated human-caused mortality and serious injury to humpback
whalesisestimated as 5.7 per year. Thisisderived from three components: 1) the 1992-1996 observed fishery, 0. 6;
2) additional fishery interaction records, 3.8; and 3) vessel collision records, 1.3. For the reasons described below,
the additional records (from other than the observed fishery) cannot provide a quantitative estimate, but suggest that
anumber of additional serious injuries and mortalities do occur.

Background

As with right whales, human impacts (vessel collisions and entanglements) are factors which may be slowing
recovery of the humpback whale population. There is an average of four to six entanglements of humpback whales
ayear inwatersof the southern Gulf of Maine and additional reports of vessel-collision scars (unpublished data, Center
for Coastal Studies). In addition, of 20 dead humpback whales, principally in the mid-Atlantic, where decomposition
state did not preclude examination for human impacts, Wiley et al. (1995) reported that six (30%) had major injuries
possibly attributable to ship strikes, and five (25%) had injuries consistent with possible entanglement in fishing gear.
One whale displayed scars that may have been caused by both ship strike and entanglement. Thus, 60% of thewhale
carcasses which were suitable for examination showed signs that anthropogenic factors may have contributed to, or
been responsible for, their death. Wiley et al. (1995) further reported that all stranded animals were sexually
immature, suggesting awinter or migratory segregation and/or that juvenile animals are more susceptible to human
impacts. Humpback whale entanglements also occur in relatively high numbers in Canadian waters. Reports of
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collisionswith fixed fishing gear set for groundfish around Newfoundland averaged 365 annually from 1979 to 1987
(range 174-813). An average of 50 humpback whale entanglements (range 26-66) were reported annually between
1979 and 1988, and 12 of 66 humpback whales that were entangled in 1988 died (Lien et al. 1988). Volgenau et al.
(1995) also summarized existing data and concluded that in Newfoundland and Labrador, cod traps caused the most
entanglements and entanglement mortalities (21%) of humpbacks between 1979 and 1992. They also reported that
gillnets are the gear that has been the primary cause of entanglements and entanglement mortalities (20%) of
humpbacks in the Gulf of Maine between 1975 and 1990.

Fishery-Related Serious|Injuries and Mortalities

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

Additional reports of mortality and serious injury relevant to comparison to PBR, as well as description of total
human impacts, are contained in records maintained by the Northeast Regional Office/NMFS. A number of these
records (11 entanglements involving lobster gear) from the 1990-94 period were used in the 1997 List of Fisheries
classification (62 FR 33, Jan. 2, 1997). For thisreport, the records of dead, injured, and/or entangled humpbacks
(either found stranded or at sed) for the period 1991 to 199 6 were reviewed. . More than half of these records were
eliminated from further consideration due to an absence of any evidence of human impact or, in the case of an
entangled whale, it was documented that the animal had become disentangled. Of the remaining records, there were
three mortalities where fishery interaction was possible or probable, and 20 records where seriousinjury attributable
to fishery interaction was possible or probable—for atotal of 23 recordsinthe six-year period (Table 3). Whilethese
records are not statistically quantifiable in the same way as the observed fishery records, they are suggestive of the
frequency of entanglements. If these records were considered in conjunction with Canadian and any mid-Atlantic
entanglement reports, the total number of mortalities and serious injuries to humpbacks would be more than the 0.6
humpbacks per year estimated from observed fisheries alone.

Fishery Information

Data on current incidental takesin U.S. fisheries are available from several sources. 1n 1986, NMFS established
a mandatory self-reported fishery 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 wasiinitiated in 1989, and several fisheries have been covered by the program. Inlate 1992 andin
1993, the SEFSC provided of pelagic longline vessels fishing 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 Samplersin
the pelagic drift gillnet fishery, but no mortalities or serious injuries have been documented in the pelagic longline,
pelagic pair trawl, or other fisheries monitored by NMFS.

Pelagic Drift Gillnet

Theestimated total number of haulsinthe Atlantic pelagic drift gillnet fishery increased from 714in 1989 to0 1144
in 1990; thereafter, 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 vessels
participated in this fishery between 1989 and 1993. In 1994, 1995, and 1996 there were 12, 11, and 10 vessels,
respectively, in the fishery (Table 2). Observer coverage, percent of sets observed, was 20% in 1991, 40% in 1992,
42%1in 1993, 87%in 1994, 99% in 1995, and 64% in 1996. The greatest concentrations of effort were located 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 be stratified into two strata, a
southern or winter stratum, and a northern or summer stratum. Estimates of the total by-catch, from 1989 to 1993,
were obtained using the aggregated catch rates, by strata (Northridge 1996). Estimates of the total annual bycatch for
1994, 1995, and 1996 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 logbooks. Variances were estimated using bootstrap re-
sampling techniques. Estimated annual mortality (CV in parentheses), extrapolated from fishery observer data, was
0.7 (1.00) in 1991, 0.4 (1.00) in 1992, 1.5in 1993 (0.34), 0in 1994 (0), 1.0in 1995 (0), and 0in 1996 (0). Thetotal
average annual estimated fishery-related mortality and serious injury in fisheries monitored by NMFS in 1992-1996
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was 0.6 humpback whale (CV = 0.22) (Table 2). The 1992-1996 period was used because it provides better
characterization of this fishery.

In January 1997 (62 FR 33, Jan. 2, 1997), NMFS changed the classification of the Gulf of Maine and U.S. Mid-
Atlantic lobster pot fisheries from Category 111 to Category | based on examination of stranding and entanglement
records of large whales from 1990 to 1994 (including 11 serious injuries or mortalities of humpback whales).

Table2. Summary of theincidental mortality of the humpback whale (Megaptera novaeangliae), by commercia
fishery including the years sampled (Y ears), the number of vessels active within the fishery (Vessels),
the type of data used (Data Type), the annual observer coverage (Observer Coverage), the mortalities
recorded by on-board observers (Observed Mortality), the estimated annual mortality (Estimated
Mortality), theestimated CV of theannual mortality (Estimated CV s) and the mean annual mortality (CV
in parentheses).

Fishery | Years | Vessals® | DataType? | Observer |Observed | Estimated | Estimated | Mean Annual
Coverage® [Mortality | Mortality + | CVs* Mortality

Pelagic 1994=12 Obs. Data 40, .42, 0,1, 04,15,0, 1.00,

Drift 92-96 | 1995=11 Logbook .87, .99, 0,10 1.0°%0 0.34,0, 0, 0.6 (.22)
Gillnet 1996=10 .64 0

TOTAL

0.6 (.22)

11994, 1995, and 1996 shown, other years not available on an annual 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 (Logbook) data are used to
measure total effort, and the data are collected at the Southeast Fisheries Science Center (SEFSC).

3 The observer coverage and unit of effort for the Pelagic Drift Gillnet is a set.

4 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 substantially, and bycatch rates were not pooled for this period.

5 Onevessel was not observed and recorded 1 set in a 10 day trip in the SEFSC mandatory logbook. If you assume
the vessel fished 1.4 sets per day as estimated from the 1995 SS data, the point estimate may increase by 0.08
animals. However, the SEFSC mandatory logbook dataweretaken at face value, and therefore it was assumed that
1 set was fished within this trip, and the point estimate would then increase by 0.01 animals

Table 3. Summarized records of mortality and serious injury likely to result in mortality, North Atlantic
humpback whales, 1991- 1996. Thislisting includesonly records related to U.S. commercial fisheries
and/or U.S. waters. Cause of mortality or injury assigned based on records maintained by NMFS/NER.
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Date Report Sex, age, ID L ocation Assigned Cause: P=primary, Notes
Type S=secondary
Ship Entang./ | Unknown
strike | Fsh.inter | uncertain
5/31/91 mortality | “Silver” Long Island, P line and/or cable from
New York unknown gear; seen
adult female (40° 39’ entangled several days
length = 13.9m | 73° 05) before beaching, fresh
scars, line through
mouth, scars around
pectorals, marks
around mouth and jaw
with exposed bone
8/1/91 serious “Stalactite” 4 mi NE of P gillnet and assorted
injury sex unknown Plum Island, lobster, tuna gear and
length (est.) = Mass. grappling hook;
12m (42° 51 trailing 50" netting, net
70° 45) around mouth and tail;
emaciated and tired;
disentangled 8/11/91;
in poor condition
8/28/91 | serious “Manta’ 20 mi SE of P entangled around
injury adult female Cape flukes with line,
born 1984 Elizabeth, moving slowly, tired,
Mass. gasping, hanging flesh
(43° 15 between flukes, appears
70° 03) life threatening
2/14/92 mortality | 8.6 m female Chesapeske | P floater; propeller
Bay mouth wounds, fractured
mandible and eye
socket,; injuries may
not have been
immediately fatal,
some signs of healing
present; animal very
thin; boat collision
4/17/92 mortality | 8.9 m female National P possible boat strike,
Seashore, blunt trauma to right
Assateague, side, advanced
Maryland decomposition
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Date Report Sex, age, ID L ocation Assigned Cause: P=primary, Notes
Type S=secondary
Ship Entang./ | Unknown
strike | Fsh.inter | uncertain
5/13/92 | serious “Strait” NW part P gillnet line through
injury sex unknown, Stellwagen mouth and around
juvenile Bank flipper, mouth lines
born 1991 (42° 26' anchored to bottom,
70° 21) animal worn out and in
peril, open wounds on
tail, disentangled
8/3/92 serious unknown 14 mi NE of P orange mesh netting
injury Province- and line wrapped over
town Mass head and back with
(42° 16 about 15-20' trailing,
70° 05) animal moving slowly
and not fluking
8/9/92 serious length (est.) = 10 mi SE of P monofilament net and
injury 13 m Bar Harbor, poly lines across back
Maine and one flipper; gear
(44° 16' may be trailing but not
68° 03)' seen; bleeding,
abrasions, labored
breathing
9/17/92 | serious length (est.) = 25 mi E of P 12", 3-strand grey poly
injury 13 m Portsmouth, line w poly ball; poly
New ball removed;
Hampshire breathing labored
(43° 09
70° 09)
9/26/92 | serious length (est.) = 7 mi E of P monofilament gillnet
injury 8-10m Montauk w/ 5/8" poly lines;
Point, New mesh visible; gear
York wrapped around head,
(41° 00O flippers, and bunched
71° 507 at tail region; labored
breathing and
trumpeting
10/8/92 | serious estimated to be | Great South P lobster or longline gear
injury adult size Channel w/large orange buoy;
(41° 08 whale entangled at
69° 117 dorsal fin; breathing
labored
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Date Report Sex, age, ID L ocation Assigned Cause: P=primary, Notes
Type S=secondary
Ship Entang./ | Unknown
strike | Fsh.inter | uncertain
10/9/92 mortality | 8.7 m female Metompkin | P fresh dead; externa
Island, bruising and
Acomac, hemorrhage; boat
Virginia collision
10/22/92 | mortality | unknown Virginia P line entanglement scars
Beach, and cuts on leading
Virginia edge of fluke and
(36° 46' around caudal
75° 57") peduncle
4/22/93 | serious age and sex 4 mi SE of P line around tail region
injury unknown Province- and flukes, whale thin;
town, Mass. unknown if gear is
(42° o1 trailing; thin and
70° 06") weak; healing around
line
5/5/93 serious age estimated NW part P buoy warp wrapped
injury 2-3y.0. Stellwagen around base of flipper;
Bank anchored and very
(42° 26 fatigued; whale freed
70° 27" itself; unknown
whether carrying gear
7/26/93 | serious unknown 30 mi SE of P entangled; line
injury Bar Harbor, wrapped around head
Maine and behind blowhole
(44° o0
67° 38)
8/8/93 serious unknown 11 mi SE of P net & buoys on head,
injury Bar Harbor, dorsal fin, flippers;
Maine trailing gear; stressed
(44° 17 behavior; cuts and
68° 00" blood reported, netting
was removed, line
remained on tail
10/7/93 | serious unknown Atlantic P boat collision with 33
injury City, New sport fishing vessel;
Jersey extent of injuries
undetermined
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Date Report Sex, age, ID L ocation Assigned Cause: P=primary, Notes
Type S=secondary
Ship Entang./ | Unknown
strike | Fsh.inter | uncertain
7/14/94 | serious unknown 15 mi SE of P CG helicopter crew
injury Cape reported animal with
Elizabeth, gillnet wrapped around
Maine head and swimming at
(43° 23 surface
68° 59
2/28/95 mortality | unknown Cape P stranded dead with
Hatteras, gear wrapped around
North tail region
Carolina
(35° 17
75° 31)
5/26/95 | serious length (est.) = Great South P net and monofilament
injury 10m Channel around tail region;
(41° 16' whale anchored; mesh
69° 207 visible and gear
trailing
6/4/95 mortality | 8.9 m male Virginia P floater off inlet;
Beach, lacerations along
Virginia peduncle, prabable ship
strike
1/30/96 | serious juvenile Northern P gear wrapped on body,
injury Edge of some gear removed
Georges
Bank
(42° 26'
67° 30)
2/22/96 | serious length (est.) = Florida Keys P heavy line extending
injury 8m around maximum
girth, pinning both
pectorals;
grooves/healed scars on
dorsal ridge and on
leading edge of both
pectorals; fairly
emaciated;
disentangled
4/2/96 mortality | 7.2 mfemale Cape Story, | P fresh dead; fractured
Virginia left mandible;
Beach, emaciated
Virginia
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Date Report Sex, age, ID L ocation Assigned Cause: P=primary, Notes
Type S=secondary
Ship Entang./ | Unknown
strike | Fsh.inter | uncertain
5/9/96 mortality | 6.7 m female mouth of P propeller cuts behind
Delaware blowhole, moderate
Bay decomposition; ship
strike
7/18/96 | serious length (est.) = 25 mi Sof P disentanglement
injury 10m Bar Harbor unsuccessful; weighted
Maine gear wrapped around
(44° o1 tail stock; whale
68° 00" swimming abnormally
7/28/96 | serious length (est.) = SW corner P entanglement involved
injury 10m of mouth or flipper and
Stellwagen line over tail; recent
Bank, MA entanglement; extent of
trailing gear unknown
10/7/96 | serious unknown Great South P gear wrapped around
Injury Channel tail and trailing 30 m
(41° o4 behind whale
69° 10"
10/18/96 | serious unknown Great South P Whale entangled in
injury Channel steel cable
(41° o0
69° 10)
11/3/96 mortality | 8.4 m male Carrituck, P acute trauma to skull
North found by necropsy
Carolina

Table notes:

1. The date sighted and location provided in the table are not necessarily when or where the serious injury or
mortality occurred; rather, thisinformation indicates when and where the whal e was reported beached, entangled,
or injured.

2. National guidelines for determining what constitutes a serious injury have not been finalized. Interim criteriaas
established 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 national standards are established.

3. Assigned cause based on best judgement of available data. Additional information may result in revisions.

4. Entanglements of juvenile whales may become more serious as whale grows.

5. Thereisno overlap 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 mackerel
containing adinoflagellate saxitoxin. Thewhales subsequently stranded or wererecovered in thevicinity of Cape Cod
Bay and Nantucket Sound, and it is highly likely that other mortalities occurred during this event which went
unrecorded. During the first six months of 1990, seven dead juvenile (7.6 to 9.1 m long) humpback whales stranded
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between North Carolinaand New Jersey. Thesignificanceof thesestrandingsisunknown, but isacausefor someconcern.

Asreported by Wiley et al. (1995) injuriespossibly attributabl e to ship strikesare more common and perhaps more
serious than those from entanglements. 1n the NER/NMFS records examined, several contained notes about wounds
or probable/possible vessel collision. While researchers often tend to attribute strikes to large vessels, the record of 7
October 1993 off Atlantic City, NJ, reports a collision (and subsequent injury) with a 33 ft sport-fishing vessel. To
better assess human impacts (both vessel collision and net entanglement), and considering the number of decomposed
and incompletely or unexamined animalsin the records, there needs to be greater emphasis on the timely recovery of
carcasses and compl ete necropsies.

While entangled animal s are often rel eased, on the other hand, some dead or injured animalslikely go unobserved
and unreported. Theliteratureand review of recordsdescribed above suggest that there are significant human impacts
beyond those in the fishery observer data. Decomposed and/or unexamined animals (e.q., carcasses reported but not
retrieved or necropsied) represent ‘lost data’, some of which may relate to human impacts. For these reasons, the
human impacts listed in this report must be considered a minimum estimate.

STATUSOF STOCK

Although the most recent estimates of abundance indicate continued population growth, the size of the humpback
whale stock is considered to be low relative to OSPin the U.S. Atlantic EEZ, and this speciesislisted as endangered
under the ESA. A Recovery Plan has been published and isin effect (NMFS 1991). There are insufficient data to
reliably determine population trends for humpback whales. The annual rate of population increase was estimated at
9% (Katona and Beard 1990, but with a lower 95% confidence level less than zero), and at 6.5% by Barlow and
Clapham (1997). Thetotal level of human-caused mortality and seriousinjury is unknown, but current data indicate
that it is significant. The total fishery-related mortality 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 a zero mortality and serious
injury rate. Thisis astrategic stock because the humpback whale islisted as an endangered species under the ESA.
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December 1998
FIN WHALE (Balaenoptera physalus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The Scientific Committee of the International
Whaling Commission (IWC) has proposed stock ol )
boundaries for North Atlantic fin whales. Fin whales i |
off the eastern U.S., north to Nova Scotia and on to the F
southeast coast of Newfoundland are believed to : e
constitute asingle stock under the present IWC scheme i T
(Donovan 1991). However, the stock identity of North :
Atlantic fin whales has received relatively little gt
attention, and whether the current stock boundaries ; i Pt
define biologically isolated units has long been o
uncertain. The existence of a subpopulation structure B T
was suggested by local depletions that resulted from - e
commercial overharvesting (Mizroch et al. 1984).

A genetic study conducted by Bérubé et al. (1998)
using both mitochondrial and nuclear DNA provided S :
strong support for an earlier population model proposed i i
by Kellogg (1929) and others. This postulates the | &

existence of several subpopulations of fin whalesin the
North Atlantic and Mediterranean, with limited gene
flow among them. Bérubé et al. (1998) aso proposed
that the North Atlantic population showed recent
divergence due to climatic changes (i.e. postglacial
expansion), as well as substructuring over even
relatively short distances. The genetic data are
consistent with the idea that different subpopulations

! ! = gAOn- 1894
1585

1985 Acrial Surveys

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

use the same feeding ground, ahypothesisthat was a so
originally proposed by Kellogg (1929).

Fin whales are common in waters of the U.S. Atlantic Exclusive Economic Zone (EEZ), principally from Cape
Hatteras northward (Figure. 1). Fin whales accounted for 46% of the large whales and 24% of all cetaceans sighted
over the continental shelf during aerial surveys (CETAP 1982) between Cape Hatteras and Nova Scotia during 1978-
82. While agreat deal remains unknown, the magnitude of the ecological role of the fin whale isimpressive. Inthis
region fin whales are the dominant large cetacean speciesin all seasons, with the largest standing stock, the largest
food requirements, and therefore the largest impact on the ecosystem of any cetacean species (Hain et al. 1992).

There is little doubt that New England waters represent a major feeding ground for the fin whale. There is
evidence of sitefidelity by females, and perhaps some segregation by sexual, maturational or reproductive classon 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
localized as well as more extensive movements, these authors suggested that fin whales on these grounds exhibited
patterns of seasonal occurrence and annual return that are in some respects similar to those shown for humpback
whales. Thiswasreinforced by Clapham and Seipt (1991), who showed maternally directed sitefidelity by fin whales
in the Gulf of Maine. Information on life history and vital rates is also available in data from the Canadian fishery,
1965-1971 (Mitchell 1974). In seven years, 3,528 fin whales were taken at three whaling stations. The station at
Blandford, Nova Scotia, took 1,402.

Hain et al. (1992), based on an analysis of neonate stranding data, suggested that calving takes place during
approximately four months from October-January in latitudes of the U.S. mid-Atlantic region; however, it isunknown
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where calving, mating, and wintering for most of the population occurs. Preliminary results from the Navy's lUSS
program (Clark 1995) indicate a substantial deep-ocean component to finwhaledistribution. Itislikely that finwhales
occurring in the U.S. Atlantic EEZ undergo migrations into Canadian waters, open-ocean areas, and perhaps even
subtropical or tropical regions.

POPULATION SIZE

Four seasonal abundance estimates for fin whales are available for portions of the northeastern U.S. Atlantic
during spring and summer of 1978-82, June-July 1991, August-September 1991, and August-September 1991 and 1992
(Table 1; Figure 1).

A population size of 4,680 fin whales (CV=0.23) was estimated from an aeria survey program conducted from
1978 to 1982 on the continental shelf and shelf edge waters between Cape Hatteras, North Carolinaand Nova Scotia
(Table1; CETAP 1982). Theestimate isbased on an inverse variance weighted pooling of spring and summer data.
An average of these seasons were chosen because the greatest proportion of the population off the northeast U.S. coast
appeared in the study areaduring these seasons. This estimateincludes adive-time scal e-up correction of 4.85 but does
not correct for g(0), the probability of detecting an animal group on the track line. This estimate may not reflect the
current true popul ation size because of itsold age and becauseit was estimated just after cessation of extensiveforeign
fishing operations in the region.

A population size of 35 (CV=0.56) fin whales was estimated from a June and July 1991 shipboard line transect
sighting survey conducted primarily between the 200 and 2,000m isobathsfrom Cape Hatterasto GeorgesBank (Table
1; Waring et al. 1992). Datawere collected by one team that searched by naked eye and analyzed using DISTANCE
(Buckland et al. 1993; Laake et 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 194 (CV=0.18) and 529 (CV=0.19) fin whaleswas estimated from linetransect aerial surveys
conducted from August to September 1991 using the Twin Otter and AT-11, respectively (Table 1; Anon. 1991). The
study areaincluded that covered in the CETAP study plus several additional continental slope survey blocks. Dueto
weather and logistical constraints, several survey blocks south and east of Georges Bank were not surveyed. The data
were analyzed using DISTANCE (Buckland et al. 1993; Laake 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) fin whal eswasestimated from two shipboard linetransect surveys conducted
during July to September 1991 and 1992 in the northern Gulf of Maine-lower Bay of Fundy region (Palkaand Waring,
unpublished data). This population size is a weighted-average of the 1991 and 1992 estimates, where each annual
estimate was weighted by the inverse of its variance. The data were collected during surveys designed to estimate
abundance of harbor porpoises (Palka 1995). Two independent teams of observers on the same ship surveyed using
naked eye in non-closing mode. Using the product integral analytical method (Palka 1995) and DISTANCE
(Buckland et al. 1993; Laake et al. 1993) the abundance includes an estimate of school size-bias, if applicable, an
estimate of g(0), probability of detecting a group on the track line, but no correction for dive-time. Variability was
estimated using bootstrap resampling techniques.

The best available current abundance estimate for the western North Atlantic fin whale is 2,700 (CV=0.59) from
the 1991-92 northern Gulf of Maine-lower Bay of Fundy linetransect surveysbecauseit isrelatively recent and covers
the largest portion of the known habitat.
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Table 1. Summary of abundance estimates for the western North Atlantic fin whale. Month, year, and area
covered during each abundance survey, and resulting abundance estimate (N,.) and coefficient of
variation (CV).

Month/Y ear Area Np ey CcV

spring & summer Cape Hatteras, NC

1978-1982 to Nova Scotia 4,680 0.23
Cape Hatteras, NC

Jun-Jul 1991 to Georges Bank, 35 0.56
shelf edge only
Cape Hatteras, NC " "

Aug-Sep 1991 to Nova Scotia 194 and 529 0.18 and 0.19

Jul-Sep 1991 and N. Gulf of Maine

1992 and Bay of Fundy 2,700 0.59

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

Minimum Population Estimate

The minimum popul ation estimate isthe lower limit of the two-tailed 60% confidenceinterval of thelog-normally
distributed best abundance estimate. Thisisequivalent to the 20th percentile of thelog-normal distribution as specified
by Wade and Angliss (1997). The best estimate of abundance for fin whales is 2,700 (CV=0.59). The minimum
population estimate for the western North Atlantic fin whale is 1,704 (CV=0.59).

Current Population Trend
There areinsufficient datato determine population trendsfor thisspecies. Even at aconservatively estimated rate
of increase, however, the numbers of fin whales may have increased substantially in recent years (Hain et al. 1992).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. Based on photographically identified
fin whales, Agler et al. (1993) estimated that the gross annual reproduction rate was at 8%, with a mean calving
interval of 2.7 years.

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

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (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; Wade and Angliss 1997). The minimum
population size is 1,704 (CV=0.59). The maximum productivity rate is 0.04, the default value for cetaceans. The
“recovery” factor, which accountsfor endangered, depleted, threatened stocks, or stocks of unknown statusrelative to
optimum sustainable population (OSP) is assumed to be 0.10 because the fin whale is listed as endangered under the
Endangered Species Act (ESA). PBR for the western North Atlantic fin whale is 3.4.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

The number of fin whalestaken at three whaling stationsin Canadafrom 1965-71 totaled 3,528 whales (Mitchell
1974). Reports of non-directed takes of fin whales are fewer over the last two decades than for other endangered large
whales such as right and humpback whales. There was no reported fishery-related mortality or serious injury to fin
whalesin fisheries observed by NMFS during 1991- 96. In arecent review of NER/NMFSfin whale mortality records
from 1991-96, only one had sufficient evidence to confirm that the cause of death involved afishery entanglement, and
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two records clearly involved vessel collisions. Thistrandatesinto an estimated annual human-caused mortality and
seriousinjury to finwhalesof 0.5 per year. Asnoted in other species accounts, these anecdotal records can provide
only the minimum level of human-caused mortality; and it is highly likely that additional serious injuries and
mortalities go unreported.

Fishery-Related Serious|Injury and Mortality

No fishery-related mortality or seriousinjury of fin whales was reported in the Sea Sampling by-catch database;
therefore, no detailed fishery information is presented here.

A review of 26 records of stranded or floating (dead or injured) fin whales for the period 1992-1996 on file at
NER/NMFS showed that three had fishery interactions. Two had net or rope marks, but the evidence on hand was not
sufficient to confirm entanglement as the cause of death. The one confirmable record involved awhal e that wasfound
floating off Lubec, Maine, on 7/31/94. The whale had several wraps of line through the mouth, and about 30 wraps
around thetail stock. This single entanglement mortality record suggests an annual mortality of 0.2 fin whales from
fishery interactions. While these records are not statistically quantifiable in the same way as the observed fishery
records, they give a minimum estimate of the frequency of entanglements for this species.

Other Mortality

After reviewing NER/NMFSrecords, two were found that had sufficient information to confirm the cause of death
as collisonswith vessels. On 3/12/94, a 16-meter fin whale was found on Virginia Beach with fresh, deep propeller
wounds in the cuadal area. The animal's stomach was full. On 12/20/96, a fin whale was found floating near the
shipping docks in Savannah, Georgia. The necropsy found bruising, coagulated blood, and broken ribs on the right
side of the animal. NER/NMFS data holdings include seven additional records of fin whale mortalities that bore
evidence of injury from collisions with vessels, but the available supporting documentation was not conclusive as to
whether these constituted serious injury or were the proximal cause of the mortality.

STATUSOF STOCK

The status of this stock relative to OSP in the U.S. Atlantic EEZ is unknown, but the species is listed as
endangered under the ESA. There are insufficient data to determine the population trends for fin whales. The total
fishery-related mortality and seriousinjury for thisstock islessthan 10% of the cal culated PBR and can be considered
insignificant and approaching zero mortality and serious injury rate. Any fishery-related mortality would be illegal
because there is no recovery plan currently in place, although a draft plan is currently in review. Thisisastrategic
stock because the fin whale is listed as an endangered species under the ESA.
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SEI WHALE (Balaenoptera borealis):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Indications are that, 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 includes the northern portions of the U.S. Atlantic Exclusive Economic Zone (EEZ)
— the Gulf of Maine and Georges Bank. The period of greatest abundance there is in spring, with sightings
concentrated along the eastern margin of Georges Bank and into the Northeast Channel area, and along the
southwestern edge of Georges Bank in the area of Hydrographer Canyon (CETAP 1982). The sei whaleis generally
found in the deeper waters characteristic of the continental shelf edge region (Hain et al. 1985). Mitchell (1975)
similarly reported that sei whales off Nova Scotiawere often distributed closer to the 2,000 m depth contour than were
fin whales.

This general offshore pattern of sei whale distribution is disrupted during episodic incursions into more shallow
and inshore waters. The sei whale, like theright whale, islargely planktivorous — feeding primarily on euphausiids
and copepods. In years of reduced predation on copepods by other predators, and thus greater abundance of this prey
source, sei whales are reported in more inshore locations, such as the Great South Channel (in 1987 and 1989) and
Stellwagen Bank (in 1986) areas (R.D. Kenney, pers. comm.; Payne et al. 1990). An influx of sei whalesinto the
southern Gulf of Maine occurred in the summer of 1986 (Schilling et al. 1992). Such episodes, often punctuated by
years or even decades of absence from an area, have been reported for sei whales from various places worldwide.

Based on analysis of records from the Blandford, Nova Scotia, whaling station, where 825 sei whales were taken
between 1965 and 1972, Mitchell (1975) described two "runs’ of sei whales, in June-July and in September-October.
He speculated that the sei whale population migrates from south of Cape Cod and aong 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 — a Nova Scotia stock and a Labrador Sea stock. The Nova Scotian stock includes the
continental shelf watersof thenortheastern U.S., and extends northeastward to south of Newfoundland. The Scientific
Committee of the [WC, while adopting these general boundaries, noted that the stock identity of sei whales (and indeed
all North Atlantic whales) was amajor research problem (Donovan 1991). In the absence of evidenceto the contrary,
the proposed IWC stock definition is provisionally adopted.

POPULATION SIZE

The total number of sei whales in the U.S. Atlantic EEZ is unknown. However, two abundance estimates are
availablefor portions of the sei whale habitat (Table 1): from Nova Scotia during the 1970's, and in the U.S. 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 sei whales (Table 1). Based on census data, they estimated a minimum Nova Scotian
population of 870 sei whales.

A population size of 253 sei whales (CV=0.63) was estimated from an aerial survey program conducted from 1978
to 1982 on the continental shelf and shelf edge waters between Cape Hatteras, North Carolinaand Nova Scotia (Table
1; CETAP 1982). The estimate is based on data collected during the spring when the greatest proportion of the
population off the northeast U.S. coast appeared in the study area. This estimate does not include acorrection for dive-
time or g(0), the probability of detecting an animal group on thetrack line. The CETAP report suggested, however,
that correcting the estimated abundance for dive time would 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 (e.g., large CV), its old age, and it was estimated just after cessation of
extensive foreign fishing operations in the region. There are no recent abundance estimates for the sei whale.
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Table 1. Summary of abundance estimates for the western North Atlantic sei whale. Month, year, and area
covered during each abundance survey, and resulting abundance estimate (N,.) and coefficient of
variation (CV). Unk=Unknown.

Month/Y ear Area Npet Ccv
Nova Scotia,
1966 - 1972 Canada 1,393 t0 2,248 None reported

Cape Hatteras, NC

spring 1978-82 to Nova Scotia

253 0.63

Minimum Population Estimate

The minimum popul ation estimate isthe lower limit of the two-tailed 60% confidenceinterval of thelog-normally
distributed best abundance estimate. Thisisequivalent to the 20th percentile of thelog-normal distribution asspecified
by Wade and Angliss (1997). A current minimum population size cannot be estimated because there are no current
abundance estimates (within the last 10 years).

Current Population Trend
There are insufficient 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. This value is based on theoretical modeling showing that
cetacean popul ationsmay not grow at rates much greater than 4% given the constraintsof their reproductivelife history
(Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (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; Wade and Angliss 1997). The minimum
population sizeis unknown. The maximum productivity rateis0.04, the default value for cetaceans. The “recovery”
factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum
sustainabl e popul ation (OSP) isassumed to be 0.10 because the sei whaleislisted as endangered under the Endangered
Species Act (ESA). PBR for the western North Atlantic sei whale is unknown because the minimum population size
is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

There are few if any data on fishery interactions or human impacts. There was no reported fishery-related
mortality or serious injury to sei whales in fisheries observed by NMFS during 1991-1997. There are no reports of
mortality, entanglement, or injury in the NEFSC or NE Regional Office databases; however, thereisareport of aship
strike. The New England Aquarium documented a sei whale carcass hung on the bow of a container ship asit 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’s arriving in port.

Fishery Information
There have been no reported entanglements or other interactions between sei whales and commercial fishing
activities; therefore there are no descriptions of fisheries.

STATUSOF STOCK

The status of this stock relative to OSP in the U.S. Atlantic EEZ is unknown, but the species is listed as
endangered under the ESA. There areinsufficient data to determine the population trends for sei whales. The total
level of human-caused mortality and serious injury isunknown, but it is believed to be insignificant and approaching
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azero mortality and seriousinjury rate. Any fishery-related mortality would be unlawful because thereis no recovery
plan currently in place. Thisis a strategic stock because the sei whale is listed as an endangered species under the
ESA.
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December 1998
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 oo i A3 } b
Atlantic there are four recognized populations — h i HE__-‘; .%v*“"ﬂ'r}ﬁ"" r"'r .
Canadian east coast, west Greenland, central North ;_!' 15&5,-13_1_7 el "I.'i,, N /"
Atlantic, and northeastern North Atlantic (Donovan o R ot i ,./"“J :
1991). Thesefour population divisionswere defined by . Fip i )
examining segregation by sex and length, catch ] : i _ﬁ:‘*.-. 5 ' T
distributions, sightings, marking data and pre-existing e s B o S
| CESboundaries; however, therearevery few datafrom bt Ly Ll
the Canadian east coast population. eiy» e ¥

Minke whales off the eastern coast of the United . _ o
States are considered to be part of the Canadian east ~ N 25 S g

coast population, which inhabits the area from the 4
eastern half of Davis Strait out to 45°W and south to
the Gulf of Mexico. The relationship between this and £
the other three populations is uncertain. It is also 4
uncertain if there are separate stocks within the !
Canadian east coast population. :fi

The minke whae is common and widely LY : 1225'1554
distributed within the U.S. Atlantic Exclusive | +'} ! & 1995 Asvial Surveys

Economic Zone (EEZ) (CETAP 1982). Thereappears | =
to be a strong seasonal component to minke whale _
distribution. Spring and summer aretimesof relatively  Figure 1. Distribution of minke whale sightings from NEFSC
widespread and common occurrence, and during this  shipboard and aerial surveys during the summer in 1990-1995.
time they are most abundant in New England waters.  Isobaths are at 100 mand 1,000 m.

During fall, in New England waters, there are fewer

minke whales, while during winter, the species appearsto belargely absent. Like most other baleen whales, the minke
whale generally occupies the continental shelf proper, rather than the continental shelf edge region. Records
summarized by Mitchell (1991) hint at a possible winter distribution in the West Indies and in mid-ocean south and
east of Bermuda. As with severa other cetacean species, the possibility of a deep-ocean component to distribution
exists but remains unconfirmed.

POPULATION SIZE

The total number of minke whales in the Canadian East Coast population is unknown. However, four estimates
areavailablefor portions of the habitat — a1978-1982 estimate, ashipboard survey estimate from the summers of 1991
and 1992, ashipboard estimate from June-July 1993, and an estimate made from acombination of ashipboard and aerial
surveys conducted during July to September 1995 (Table 1; Figure 1).

A population size of 320 minke whales (CV=0.23) was estimated from an aerial survey program conducted from
1978 to 1982 on the continental shelf and shelf edge waters between Cape Hatteras, North Carolina and Nova Scotia
(Table1; CETAP 1982). The estimateis based on spring data because the greatest proportion of the population off the
northeast U.S. coast appeared in the study area during this season. This estimate does not include a correction for dive-
time or 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 old age, and it was estimated just after cessation of extensive foreign fishing
operations in the region.

A population size of 2,650 (CV=0.31) minke whales was estimated from two shipboard line transect surveys
conducted during July to September 1991 and 1992 in the northern Gulf of Maine-lower Bay of Fundy region (Table
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1). This population size is a weighted-average of the 1991 and 1992 estimates, where each annual estimate was
weighted by the inverse of its variance. The data were collected during surveys designed to estimate abundance of
harbor porpoises (Palka1995). Two independent teams of observers on the same ship surveyed using naked eyein non-
closing mode. Using the product integral analytical method (Palka 1995) and DISTANCE (Buckland et al. 1993;
Laakeet al. 1993) the abundanceincluded an estimate of school size-bias, if applicable, an estimate of g(0), probability
of detecting agroup on thetrack line, but no correction for dive-time or ship avoidance. Variability was estimated using
bootstrap re-sampling techniques.

A population size of 330 minkewhales (CV=0.66) 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,
across the Northeast Channel to the southeastern edge of the Scotian Shelf (Table 1; Anon. 1993). Datawere collected
by two alternating teams that searched with 25x150 binoculars and were analyzed using DISTANCE (Buckland et al.
1993; Laake et al. 1993). Estimates include school size-bias, if applicable, 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 whaleswas 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). Total 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. The airplane covered waters in the Mid-Atlantic from the coastline to the 50 fathom
depth contour line, the southern Gulf of Maine, and shelf waters off Nova Scotia from the coastline to the 1000 fathom
depth contour line. This survey included the same region covered during the above 1991 and 1992 sighting surveys.
Shipboard data were collected using a two independent sighting team procedure and were analyzed using the product
integral method (Palka1995) and DISTANCE (Buckland et al. 1993). Shipboard estimateswere corrected for g(0) and,
if applicable, also for school size-bias. Standard aerial sighting procedures with two bubble windows and one belly
window observer were used during the aerial survey (Palka 1996). An estimate of g(0) was not made for the aerial
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 shipsand the plane, so thiswasthe areaincluded in this abundance estimate.

There are no estimates of abundance for this speciesin Canadian watersthat lie farther north or east of the above
survey’s study area.

The best available current abundance estimate for minke whalesis 2,790 (CV=0.32) as estimated from the July to
September 1995 line transect surveys because this survey is recent and provided the most complete coverage of the
known habitat.

Table 1. Summary of abundance estimates for Canadian East Coast minke whales. 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
. Cape Hatteras, NC

spring 1978-82 to Nova Scotia 320 0.23
N. Gulf of Maine

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

Jun-Jul 1993 Scotian shelf, shelf 330 0.66
edge only
Virginiato Gulf of

Jul-Sep 1995 St Lawrence 2,790 0.32

Minimum Population Estimate
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The minimum population estimate isthe lower limit of the two-tailed 60% confidence interval of thelog-normally
distributed best abundance estimate. Thisisequivalent to the 20th percentile of thelog-normal distribution as specified
by Wade and Angliss (1997). The best estimate of abundance for minke whales is 2,790 (CV=0.32). The minimum
population estimate for Canadian East Coast minke whale is 2,145 (CV=0.32).

Current Population Trend
There are insufficient data to determine population trends for this species.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity ratesare unknown for thisstock. Life history parametersthat could be used
to estimate net productivity include: femal es maturewhen 6-8 yearsold; pregnancy ratesare approximately 0.86t0 0.93;
thus, the calving interval is between 1 and 2 years; calves are probably born during October to March, after 10 to 11
months gestation; nursing lasts for less than 6 months; maximum ages are not known, but for Southern Hemisphere
minke whales the maximum age appears 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. Thisvalueisbased
on theoretical modeling showing that cetacean populations may not grow at rates much greater than 4% given the
constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) isthe product of minimum population size, one-half themaximum productivity
rate, and a“recovery” factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum population size
is2,145 (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) isassumed to be 0.5 because this stock is of unknown status. PBR for the Canadian east coast minke
whaleis 21.

ANNUAL HUMAN-CAUSED MORTALITY AND INJURY
Fishery Information

Recent minkewhal etakeshave been observed in U.S. watersinthe New England multispeciessink gillnet, Atlantic
pelagic drift gillnet, bluefin tuna purse seine fisheries, and in fish weirs; though all takes have not resulted in a
mortality. Theannual mortality estimatefrom thesefisheriesduring 1992 to 1996is0.8 (CV=0) minkewhales per year.

USA
Littleinformation is available about fishery interactions that took place before the 1990's. Read (1994) reported

that a minke whale was found dead in a Rhode Island fish trap in 1976. Prior to 1977, there was no documentation of
marinemammal by-catchindistant-water fleet (DWF) activitiesoff the northeast coast of the U.S. Withimplementation
of the Magnuson Fisheries Conservation and Management Act in that year, an observer program was established which
recorded fishery data and information of incidental by-catch of marine mammals. A minke whale was caught and
released alive in the Japanese tuna longline fishery in 3,000 m of water, south of Lydonia Canyon on Georges Bank,
in September 1986 (Waring et al. 1990). 1n 1982, there were 112 different foreign vessels; 16%, or 18, were Japanese
tunalongline vessels operating along the U.S. east coast. Thiswasthefirst year that the Northeast Regional Observer
Program assumed responsibility for observer coverage of thelongline vessels. 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. Observer coverage
was 100%.

Data on current incidental takesin U.S. fisheries are available from several sources. In 1986, NMFS established
a mandatory self-reported fishery 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 was initiated in 1989, and since that year several fisheries have been covered by the program. In late 1992,
the SEFSC started observer coverage of pelagic longline vessels fishing off the Grand Banks (Tail of the Banks) south
of Cape Hatteras.

New England Multispecies Sink Gillnet
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Two minke whales were taken in the New England multispecies sink gillnet fishery. 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 alive (Table 3). There were approximately 349 vessels (full and part time) in the New
England multispecies sink gillnet fishery in 1993 (Walden 1996). Observer coverage as a percentage of trips has been
1%, 6%, 7%, 5%, 7%, 5%, and 4% for years 1990 to 1996. Because no mortalities have been observed within the most
recent five years (1992 to 1996), the annual estimated average New England multispecies sink gillnet fishery-related
mortality for minke whalesis zero (Table 2).

Pelagic Drift Gillnet

Four minke whale mortalities were observed in the Atlantic pel agic drift gillnet fishery during 1995 (Table 2). The
estimated total number of haulsin the Atlantic pelagic drift gillnet fishery increased from 714 in 1989to 1,144 in 1990;
thereafter, 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-ninedifferent vesselsparticipated
in thisfishery at onetime or another between 1989 and 1993. 1n 1994, 1995, and 1996 therewere 12, 11 and 10 vessels,
respectively, in the fishery (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 (Table 2). Observer
coverage dropped during 1996 because some vessels were deemed too small or unsafe by the contractor that provided
observer coverage. Fishing effort was concentrated along the southern edge of Georges Bank and off Cape Hatteras.
Examination of the species composition of the catch and | ocations of the fishery throughout the year, suggested that the
drift gillnet fishery be stratified 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 obtai ned using the aggregated (pooled 1989-1993)
catch rates, by strata (Northridge 1996). Estimates of total annual by-catch for 1994, 1995, and 1996 were estimated
separately for each year by summing the observed caught and the product of the average by-catch per haul and number
of unobserved haulsasrecorded in SEFSC logbooks. Varianceswere estimated using bootstrap re-sampling techniques.
Estimated annual fishery-related mortality and serious injury (CV in parentheses) was 0 for 1989 to 1994, 4.5 (0) for
1995, and O for 1996. Estimated average annual mortality and seriousinjury related to thisfishery during 1992-1996
was 0.8 minke whales (CV=0.00) (Table 2).

Bluefin Tuna Pur se Seine

In abluefin tuna purse seine off Stellwagen Bank one minke whale was reported caught and released uninjured in
1991(D. Beach, NMFS NE Regiona Office, pers. comm.) and in 1996. The minke caught during 1991 escaped after
acrew member cut the rope that was wrapped around thetail. The minke whale caught during 1996 escaped by diving
beneath the net. The tuna purse seine fishery occurring between Cape Hatteras and Cape Cod is directed at small and
medium bluefin and skip jack for the canning industry, while the fishery north of Cape Cod isdirected at large medium
and giant bluefin tuna (NMFS 1995). Thelatter fisheriesare entirely separate from any other Atlantic tunapurse seine
fishery. Spotter aircraft are used to locate fish schools. The official start date, set by regulation, is August 15.
Individual vessel quotas (1VQs) and a limited access system prevent a derby fishery situation. Catch rates for large
mediums and giant tuna are high and consequently, the season usually only lasts afew weeks. The 1996 regulations
allocated 250 MT (5 IVQs) with a minimum of 90% giants and 10% large mediums.

Limited observer data are available for the bluefin tuna purse seine fishery. Out of 45 total trips madein 1996, 43
trips (95.6%) were observed. Forty-four sets were made on the 43 observed trips and all sets were observed. A total
of 136 days were covered.

Other Fisheries

A minkewhalewastrapped and released alivein aherring weir off northern Mainein 1990. InU.S. and Canadian
waters the herring weir fishery occurs from May to September each year along the southwestern shore of the Bay of
Fundy, and scattered along the western Nova Scotia and northern Maine coasts. 1n 1990 there were 180 active weirs
in western Bay of Fundy, and 56 active weirsin Maine (Read 1994). It isunknown how many herring weirs currently
exist in U.S. and Canadian waters.

For U.S. waters, an entanglement database maintained by NE Regional Office for 1975-1992 included 36 records
of minkewhales. The gear includes unspecified fishing net, unspecified cable or line, fish trap, weirs, seines, gillnets,
and lobster gear. A review of these recordsis not complete, however, it was reported that an immature female minke
whale, entangled with line around the tail stock, came ashore on the Jacksonville, Florida, jetty on 31 January 1990 (R.
Bonde, USFWS, Gainesville, FL, pers. comm.). The 1997 List of Fisheries (62FR33, January 2, 1997) reported seven
minke whale mortalities and serious injuries which have been attributed to the lobster fishery during 1990 to 1994.

The NE Regional Office entanglement/stranding database al so contains records of minke whal es entangled during
1993 to 1997. The records are currently be audited and summaries should be available in the next assessment report.
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Total annual estimated average U.S. fishery-related mortality and serious injury to this minke whale stock in
fisheries observed by NMFS during 1992-1996 was 0.8 minke whales (CV = 0), though the total from all fisheriesis
unknown. After U.S. stranding and entanglement records are audited an updated mortality and seriousinjury estimate
will be made.

CANADA

In Canadian waters, information about minkewhal einteractionswith fishing gear isnot well quantified or recorded
in most parts of Canada, though some records are available. Read (1994) reported interactions between minke whales
and gillnets in Newfoundland and Labrador, cod traps in Newfoundland, and herring weirs in the Bay of Fundy.

Herring Weirs

During 1980 to 1990, 15 of 17 minke whales were released alive from herring weirsin the Bay of Fundy. 1n 1990,
ten minke whales were trapped in the Bay of Fundy weirs, but all were released alive. More recent records of
interactions are currently being audited and will be reported in the next assessment. In U.S. and Canadian waters the
herring weir fishery occurs from May to September each year along the southwestern shore of the Bay of Fundy, and
scattered along the western Nova Scotiaand northern Maine coasts. In 1990 therewere 180 active weirsin western Bay
of Fundy, and 56 activeweirsin Maine (Read 1994). It isunknown how many herring weirs currently existin U.S. and
Canadian waters. Due to the formation of a cooperative program between Canadian fishermen and biologists it is
expected that in the future more minke whales will be able to be released alive (A. Westgate, pers. comm.).

Other Fisheries

Six minke whales were reported entangled during 1989 in the now non-operational groundfish gillnet fishery in
the Newfoundland and Labrador (Read 1994). One of these animals escaped towing gear, the rest died.

Salmon gillnetsin Canada, now no longer being used, had taken afew minke whales. In Newfoundland in 1979,
oneminkewhale died in asalmon net. In Newfoundland and Labrador, between 1979 and 1990, it was estimated that
15% of the Canadian minke whale takes were in salmon gillnets, where atotal of 124 minke whale interactions were
documented in cod traps, groundfish gillnets, salmon gillnets, other gillnetsand other traps. Thisfishery endedin 1993
as aresult of an agreement between the fishermen and North Atlantic Salmon Fund (Read 1994). Five minke whales
wereentrapped and died in Newfoundland cod trapsduring 1989. Thecod trap fishery in Newfoundland closed in 1993
due to the depleted groundfish resources (Read 1994).

Table?2. Summary of theincidental mortality of minkewhal es(Bal aenoptera acutor ostrata) by commercial fishery
including the years sampled (Y ears), the number of vessels active within the fishery (Vesseals), the type
of data used (Data Type), the annual observer coverage (Observer Coverage), the mortalities recorded by
on-board observers (Observed Mortality), the estimated annual mortality (Estimated Mortality), the
estimated CV of the annual mortality (Estimated CV) and the mean annual mortality (CV in parentheses).

Fishery Years | Vessels | DataType® | Observer | Observed | Estimated | Estimated Mean
Coverage? | Mortality | Mortality CVs Annual
Mortality
New England® | 92-96 |1993=349 | Obs. Data | .07, .05, 0,0, 0,0, 0 0(0)
Multispecies Weighout .07, .05, 0,0, 0,0,
Sink Gillnet Triplogbook .04 0 0
Pelagic Drift 92-96 | 1994=12* | Obs. Data | .40, .42, 0, 0°, 0, 0°, 0 0.8
Gillnet 1995=11 L ogbook .87, .99, 0°, 4, 0°4.5°°, (0)
1996=10 .64 0 o
TOTAL 0.8

(0)

1 Observer data(Obs. Data) are used to estimate by-catch rates, and the data are collected by the Northeast Fisheries
Science Center (NEFSC) Sea Sampling Program. NEFSC collects Weighout (Weighout) landings data, which are
used as a measure of total effort for the sink gillnet fishery. Mandatory trip logbook (Trip logbook) data are used
to determine the spatial distribution of some fishing effort in the New England multispecies sink gillnet 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 New England multispecies sink gillnet fishery is expressed as percentage of trips,
and for the pelagic drift gillnet fishery, the unit of effort is expressed as percentage of sets.
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3 By-catchandfishery related information for thisfishery remainin thistable, despite no observed mortalitiesduring
1992 to 1996 because there was one uninjured minke whale released from this fishery in 1992 (see Table 3).
4 1994-1996 shown, other years not available on an annual basis.
5 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 (Northridge 1996). 1n 1994, 1995, and 1996, observer coverage increased substantially,
and by-catch rates were not pooled (Bisack 1997).
®  Onevessel, not observed during 1995, recorded in the SEFSC mandatory logbook 1 set in a 10 day trip. If it is
assumed that the vessel fished 1.4 sets per day, as estimated from the 1995 Sea Sampling data, the point estimate
increases by 0.42 animals. However, the SEFSC mandatory logbook data were taken at face value, and therefore
it was assumed 1 set was fished within this trip; thus the point estimate increases by 0.03 animals.
Table 3. Summary of minke whales (Balaenoptera acutorostrata) released alive, by commercial fishery, years
sampled (Y ears), ratio of observed mortalities recorded by on-board observersto the estimated mortality
(Ratio), the number of observed animalsreleased alive andinjured (Injured), and the number of observed
animals released alive and uninjured (Uninjured).

Fishery Years Ratio Injured Uninjured
New England | 92-96 0/0,0,0,0,0 0,0,0,0,0 | 140,0,0,0
multispecies
sink gillnet
Tuna purse 96 0/0 0 12
seine

1 Thewhalewaswrapped up in the float rope where the rope was wrapped in front of and behind the dorsal fin and
around the tail. The rope was cut by a crew member while the whale was in the water. 1t was believed that the
whalewas rel eased without any rope around it, because all the ropewas hauled in. Therewas no visible bleeding
or tearsin the skin.

2 The minke whale escaped by diving beneath the net.

Other Mortality

Minke whales have been and are still being hunted in the North Atlantic. From the Canadian East Coast
population, documented whaling occurred from 1948 to 1972 with atotal kill of 1,103 animals (IWC 1992). Animals
from other North Atlantic populations are presently still being harvested at low levels.

Minkewhalesinhabit coastal waters during much of the year and are subject to collision with vessels. According
tothe NE Regional Office marine mammal entanglement and stranding database, on 7 July 1974, anecropsy suggested
avessd collision; on 15 March 1992, a juvenile female minke whale with propeller scars was found floating east of
the St. Johns channel entrance (R. Bonde, USFWS, Gainesville, FL, pers. comm.), and on 15 July 1996 the captain
of avessel reported they hit aminke whale offshore MA. Other reported minke whales that had injuries suggestive
of avessel collision are currently being audited and will be summarized in the next stock assessment report.

STATUSOF STOCK

The status of minke whales, relativeto OSP, inthe U.S. Atlantic EEZ isunknown. The minkewhaleis not listed
asendangered under the Endangered Species Act (ESA). Thetotal fishery-related mortality and seriousinjury for this
stock islessthan 10% of the cal culated PBR and, therefore, can be considered to beinsignificant and approaching zero
mortality and seriousinjury rate. Thisisnot astrategic stock because estimated fishery-related mortality and serious
injury does not exceed PBR and the minke whale is not listed as a threatened or endangered species under the ESA.
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December 1998
BLUE WHALE (Balaenoptera musculus):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The distribution of the blue whale, Balaenoptera musculus, in the western North Atlantic generally extendsfrom
the Arcticto at least mid-latitudes. Bluewhalesare most frequently sighted in the waters off eastern Canada, with the
majority of recent records from the Gulf of St. Lawrence (Sears et al. 1987). The species was hunted around
Newfoundland in the first half of the 20th century (Sergeant 1966). The present Canadian distribution, broadly
described, is spring, summer, and fall in the Gulf of St. Lawrence, especialy along the north shore from the St.
Lawrence River estuary to the Strait of Bellelsle and off eastern Nova Scotia. The speciesoccursinwinter off southern
Newfoundland and also in summer in Davis Strait (Mansfield 1985). Individual identification has confirmed the
movement of a blue whale between the Gulf of St Lawrence and western Greenland (R. Sears and F. Larsen,
unpublished data), although the extent of exchange between these two areas remains unknown.

Thebluewhaleisbest considered asan occasional visitor in U.S. Atlantic Exclusive Economic Zone (EEZ) waters,
which may represent the current southern limit of itsfeeding range (CETAP 1982; Wenzel et al. 1988). All of thefive
sightings described in the foregoing two references were in August. Y ochem and L eatherwood (1985) summarized
records that suggested an occurrence of this species south to Florida and the Gulf of Mexico, although the actual
southern limit of the species’ range is unknown.

Using the U.S. Navy’s SOSUS program, blue whales have been detected and tracked acoustically in much of the
North Atlantic, including in subtropical waters north of the West Indies and in deep water east of the U.S. EEZ (Clark
1995). Most of the acoustic detections were around the Grand Banks area of Newfoundland and west of the British
Isles. Sigurjonsson and Gunnlaugsson (1990) note that North Atlantic blue whales appear to have been depleted by
commercial whaling to such an extent that they remain rare in some formerly important habitats, notably in the
northern and northeastern North Atlantic.

POPULATION SIZE

Little is known about the population size of blue whales except for in the Gulf of St. Lawrence area. Here, 308
individual s have been catalogued (Searset al. 1987), but the datawere deemed to be unusable for abundance estimation
(Hammond et al. 1990). Mitchell (1974) estimated that the blue whal e population in the western North Atlantic may
number only in the low hundreds. R. Sears (pers. comm.) suggests that no present evidence exists to refute this
estimate.

Minimum Population Estimate
The 308 recognizableindividual sfrom the Gulf of St. Lawrence areawhich were catalogued by Searset al. (1987)
is considered to be a minimum population estimate for the western North Atlantic stock.

Current Population Trend

There areinsufficient datato determine population trendsfor this species. Off western and southwestern Iceland,
an increasing trend of 4.9% a year was reported for the period 1969-1988 (Sigurjénsson and Gunnlaugsson 1990),
although this estimate 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 this stock. For purposes of this assessment, the
maximum net productivity rate was assumed to be 0.04. This value is based on theoretical modeling showing that
cetacean popul ationsmay not grow at rates much greater than 4% given the constraintsof their reproductivelife history
(Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL
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Potential Biological Removal (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; Wade and Angliss 1997). The minimum
population sizeis 308 (CV=unknown). The maximum productivity rate is 0.04, the default value for cetaceans. The
“recovery” factor, which accountsfor endangered, depleted, threatened stocks, or stocks of unknown statusrelative to
optimum sustainable population (OSP) is assumed to be 0.10 because the blue whale islisted as endangered under the
Endangered Species Act (ESA). PBR for the western North Atlantic blue whale is 0.6.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

There are no confirmed records of mortality or seriousinjury to bluewhalesinthe U.S. Atlantic EEZ. However,
in March 1998 a dead 66-foot male blue whale was brought into Rhode | sland waters on the bow of tanker. The cause
of death was determined to be ship strike, although it was unclear whether the tanker concerned killed the whale or
merely picked up the carcass after death. The location of the strike was al so not determined. Given the known rarity
of bluewhalesin U.S. Atlantic waters, and the vessel’ s port of origin (Antwerp), it seems reasonable to suppose that
the whale died somewhere to the north of the U.S. EEZ.

Fishery Information

With one exception, no fishery information is presented because there are no observed fishery-related mortalities
or seriousinjury. The exception concerns ablue whale observed in October 1986 on Stellwagen Bank, M assachusetts
(Wenzel et al.. 1988) which had gear (possibly lobster line and a float)around its flipper. The gear type could not be
confirmed, and its origin was unknown.

STATUSOF STOCK

The status of this stock relative to OSP in the U.S. Atlantic EEZ is unknown, but the species is listed as
endangered under theESA. Thereareinsufficient datato determine populationtrendsfor bluewhales. Thetotal level
of human-caused mortality and seriousinjury isunknown, but it is believed to beinsignificant and approaching a zero
mortality and serious injury rate. Any fishery-related mortality would be unlawful because there is no recovery plan
currently in place, although adraft planiscurrently inreview. Thisisastrategic stock becausethe bluewhaleislisted
as an endangered species under the ESA.
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December 1998
SPERM WHALE (Physeter macrocephalus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Thedistribution of thespermwhaleintheU.S. EEZ
occurs on the continental shelf edge, over the
continental slope, and into mid-ocean regions (Figure 5 bl ME L ™0
1). Waring et al. (1993) suggest that this offshore A T R v A B
distribution is more commonly associated with the Gulf AT o S P
Stream edge and other features. However, the sperm - L S L
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and juveniles of different sizes are reported (Watkins et % 'l il b :

al. 1985). Whether the northwest Atlantic populationis | /" -{“L ; o

discrete from the northwestern or northeastern Atlantic # =.-"t B e

is currently unresolved. There exists one tag return of §oode G g
a male tagged off Browns Bank (Nova Scotia) in 1966 | ;bR

" ’ boojoas

and returned from Spain in 1973. IntheUS.EEZ | | 1985 Aerlal Surveys
waters, there appears to be a distinct seasonal cycle T

(CETAP 1982; Scott and Sadove 1997). In winter,
sperm whales are concentrated east and northeast of Figure 1. Distribution of sperm whale sightings from NEFSC
Cape Hatteras. In spring, the center of distribution shipboard and aerial surveys during the summer in 1990-1995.
shifts northward to east of Delaware and Virginia, and ~ Isobaths are at 100 mand 1,000 m.

iswidespread throughout the central portion of the mid-

Atlantic bight and the southern portion of Georges Bank. In summer, the distribution is similar but now also includes
the area east and north of Georges Bank and into the Northeast Channel region, as well as the continental shelf
(inshore of the 100m isobath) south of New England. In the fall, sperm whale occurrence south of New England on
the continental shelf is at its highest level, and there remains a continental shelf edge occurrence in the mid-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).

Geographic distribution of sperm whales may be linked to their socia structure and their low reproductive rate
and both of these factors have management implications. Several basic groupings or socia units are generally
recognized — nursery schools, harem or mixed schools, juvenile or immature schools, bachelor schools, bull schools
or pairs, and solitary bulls (Best 1979; Whitehead et al. 1991). These groupings have a distinct geographical
distribution, with females and juveniles generally based in tropical and subtropical waters, and males more wide-
ranging and occurring in higher latitudes. However, CETAP and NMFS/NEFSC sightingsin shelf-edge and off-shelf
watersincluded many social groupswith calves/juveniles (CETAP 1981; Waring et al.. 1992, 1993). Thebasic socia
unit of the sperm whale appears to be the mixed school of adult females plus their calves and some juveniles of both
sexes, normally numbering 20-40 animalsin all. Thereis evidence that some social bonds persist for many years.

POPULATION SIZE
Total number of spermwhalesoff theU.S. or Canadian Atlantic coast are unknown, although seven estimatesfrom
selected regions of the habitat do exist for select time periods (Table 1): spring and summer of 1978-82, August 1990,
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June-July 1991, August-September 1991, June-July 1993, August 1994, and July-September 1995. Thesesurveyswere
conductedin continental shelf edge and/or deeper oceanic waters. Sightingswerea most exclusively inthe continental
shelf edge and continental slope areas (Figure 1).

A population size of 219 sperm whales (CV=0.36) was estimated from an aerial survey program conducted from
1978 to 1982 on the continental shelf and shelf edge waters between Cape Hatteras, North Carolinaand Nova Scotia
(Table1; CETAP 1982). Theestimate isbased on an inverse variance weighted pooling of spring and summer data.
An average of these seasons were chosen because the greatest proportion of the population off the northeast U.S. coast
appeared in the study area during these seasons. This estimate does not include corrections for dive-time or g(0), the
probability of detecting an animal group on the track line. 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 extensiveforeign
fishing operations in the region.

A population size of 338 (CV=0.31) sperm whales was estimated from an August 1990 shipboard line transect
sighting survey, conducted principally along the Gulf Stream north wall between Cape Hatteras and Georges Bank
(Table 1; Anon. 1990; Waring et al. 1992). Datawere collected by one team that searched by naked eye and analyzed
using DISTANCE (Buckland et al. 1993; Laake et al. 1993). Estimatesinclude school size-bias, if applicable, but do
not include corrections for g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

A population sizeof 736 (CV=0.33) spermwhaleswas estimated from aJune and July 1991 shipboard linetransect
sighting survey conducted primarily between the 200 and 2,000m isobathsfrom Cape Hatterasto GeorgesBank (Table
1; Waringet al. 1992; Waring 1998). Datawere collected by oneteam that searched by naked eye and analyzed using
DISTANCE (Buckland et al. 1993; Laake et al. 1993). Estimates include school size-bias, if applicable, but no
corrections for g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

A population size of 705 (CV=0.66) and 337 (CV=0.50) sperm whales was estimated from line transect aerial
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 several additional continental slope survey
blocks. Due to weather and logistical constraints, several survey blocks south and east of Georges Bank were not
surveyed. The datawere analyzed using DISTANCE (Buckland et al. 1993; Laake 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 116 (CV=0.40) spermwhaleswas estimated from a June and July 1993 shipboard linetransect
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). Datawere collected
by two alternating teams that searched with 25x 150 binoculars and were analyzed using DISTANCE (Buckland et al.
1993; Laske et al. 1993). Estimatesinclude school size-bias, if applicable, but do not include corrections for g(0) or
dive-time. Variability was estimated using bootstrap resampling techniques.

A population size of 623 (CV=0.52) sperm whales was estimated from an August 1994 shipboard line transect
survey conducted within a Gulf Stream warm-corering located in continental slope waters southeast of Georges Bank
(Table 1; Anon. 1994). Data were collected by two alternating teams that searched with 25x150 binoculars and an
independent observer who searched by naked eye from a separate platform on the bow. Data were analyzed using
DISTANCE (Buckland et al. 1993; Laake et al. 1993). Estimates include school size-bias, if applicable, but do not
include corrections for g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

A population size of 2,698 (CV=0.67) sperm whaleswas 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). 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 waters in 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 1000 fathom
contour line. Shipboard datawere collected using atwo independent sighting team procedure and were analyzed using
the product integral method (Palka1995) and DISTANCE (Buckland et al. 1993). Shipboard estimateswere corrected
for g(0) and, if applicable, also for school size-bias. Standard aerial sighting procedureswith two bubblewindowsand
one belly window observer were used during the aerial survey. An estimate of g(0) was not madefor the aerial portion
of thesurvey. Estimatesdo not include correctionsfor dive-time. Variahility wasestimated using bootstrap resampling
techniques.
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Becauseal the sperm whal e estimates presented here were not corrected for dive-time, they arelikely downwardly
biased and an underestimate of actual abundance. Given that the average dive-time of sperm whalesis approximately
45 min (Whitehead et al. 1991; Watkins et al. 1993), the bias may be substantial.

Although the stratification schemes used in the 1990-1995 surveys did not always sample the same areas or
encompass the entire sperm whal e habitat, they did focus on segments of known or suspected high-use habitats off the
northeastern U.S. coast. The collective 1990-95 data suggest that, seasonally, at least several hundred sperm whales
are occupying these waters. The 1995 estimateis nearly eight-fold greater than CETAP datafrom adecade previous.
Sperm whale abundance may increase offshore, particularly in association with Gulf Stream and warm-core ring
features; however, at present thereisno reliable estimate of total spermwhal e abundanceinthewestern North Atlantic.

The best available current abundance estimate for the western North Atlantic sperm whale is 2,698 (CV=0.67)
as estimated from the July to September 1995 line transect survey (NMFS, unpublished data) because this survey is
recent and provided the most compl ete coverage of continental shelf edge and continental slopewatersoff the northeast
U.S. coast.
Table 1. Summary of abundance estimates for the western North Atlantic sperm whale. 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

spring & summer Cape Hatteras, NC

1978-82 to Nova Scotia 219 0.36

Aug 1990 Gulf Stream 338 0.31
Cape Hatteras, NC

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

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

Jun-Jul 1993 Scotian shelf, shelf 116 0.40
edge only
warm-core ring SE

Aug 1994 of Georges Bank 623 0.52
Virginiato Gulf of

Jul-Sep 1995 St Lawrence 2,698 0.67

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

Minimum Population Estimate

The minimum popul ation estimate isthe lower limit of the two-tailed 60% confidenceinterval of thelog-normally
distributed best abundance estimate. Thisisequivalent tothe 20th percentile of thelog-normal distribution asspecified
by Wade and Angliss (1997). The best estimate of abundance for sperm whalesis 2,698 (CV=0.67). The minimum
population estimate for the western North Atlantic sperm whaleis 1,617 (CV=0.67).

Current Population Trend
There are insufficient 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. While more is probably known about
sperm whale life history in other areas, some life history and vital rates information is available for the northwest
Atlantic. These include: calving interval is 3-4 years, lactation period is 24 months, gestation period is 14.5-16.5
months, births occur mainly in July to November, length at birth is 405 cm, length at sexual maturity 11.0-12.0 m for
males, and 8.3-9.2 m for femal es, mean age at sexual maturity is 19 yearsfor malesand 9 years for females, and mean
age at physical maturity is 45 years for males and 30 years for females (Best 1974; Lockyer 1981).

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

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (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; Wade and Angliss 1997). The minimum
population size is 1,617 (CV=0.67). The maximum productivity rate is 0.04, the default value for cetaceans. The
“recovery” factor, which accountsfor endangered, depleted, threatened stocks, or stocks of unknown statusrelative to
optimum sustainable population (OSP) is assumed to be 0.10 because the sperm whale is listed as endangered under
the Endangered Species Act (ESA). PBR for the western North Atlantic sperm whaleis 3.2.

ANNUAL HUMAN-CAUSED MORTALITY

Four hundred twenty-four sperm whales were harvested in the Newfoundland-L abrador area between 1904-1972
and 109 sperm whales were taken near Nova Scotiain 1964-1972 (Mitchell and Kozicki 1984) in a Canadian whaling
fishery. Therewasalso awell-documented sperm whalefishery based on thewest coast of Iceland. Other spermwhale
catches occurred near West Greenland, the Azores, Madeira, Spain, Spanish Morocco, Norway (coastal and pelagic),
Faroes, and British coastal. At present, because of their general offshore distribution, sperm whales are less likely to
be impacted by humans and those impacts that do occur are less likely to be recorded. There has been no complete
analysis and reporting of existing data on this topic for the western North Atlantic.

Total annual estimated average fishery-related mortality or serious injury to this stock during 1992-1996 was

zero spermwhales. Although, in 1995 one sperm whale was entangled in apel agic drift gillnet and released alive with
gear around several body parts. Presently, thisinjury has not been used to estimate mortality.

Fishery Information

Three sperm whal e entangl ements have been documented from August 1993 to May 1997. In August 1993, adead
sperm whale, with longline gear wound tightly around the jaw, was found floating about 20 miles off Mt Desert Rock.
In October 1994, a sperm whale was successfully disentangled from a fine mesh gillnet in Birch Harbor, Maine. In
May 1997, a sperm whale entangled in net with three buoys trailing was sighted 130 nm northwest of Bermuda. No
information on the status of the animal was provided.

Data on current incidental takesin U.S. fisheries are available from several sources. 1n 1986, NMFS established
a mandatory self-reported fishery 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 was initiated 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 vessels fishing 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 Sampl ersin the pelagic drift gillnet fishery, but no mortalities or serious
injuries have been documented in the pelagic longline, pelagic pair trawl, New England multispecies sink gillnet, mid-
Atlantic coastal 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, a sperm whale was entangled and
subsequently released (injured) from apelagic drift gillnet near the continental shelf edge on southern Georges Bank.
During June 1995, one sperm whal e was entangled with “ gear in/around several body parts’ then released injured from
apelagic drift gillnet haul located on the shelf edge between Oceanographer and Hydrographer Canyons on Georges
Bank.
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The estimated total number of haulsin the pelagic drift net fishery increased from 714 in 1989 to 1144 in 1990;
thereafter, 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-ninevesselsparticipated inthis
fishery between 1989 and 1993. Since 1994, between 10 to 12 vessels have participated in the fishery . 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 greatest concentrations of effort were located 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 pelagic drift gillnet fishery be stratified into two strata, a southern or winter
stratum, and a northern 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 annual fishery-related mortality and seriousinjury (CV in parentheses) was 2.2 sperm
whales in 1989 (2.43), 4.4 in 1990 (1.77), 0in 1991, 0in 1992, 0 in 1993, 0 in 1994, 0 in 1995, and 0 in 1996.
Estimated average annual mortality and seriousinjury related to thisfishery during 1992-1996 was zero, assuming the
1995 injured sperm whale was not a seriousinjury. The 1992-1996 time period provides a better characterization of
the current fishery. Table 2 summarizesthe number of animalsreleased alive and classified asinjured or non-injured.
It also includes the ratio of observed to estimated mortalities for this fishery.

Table 2. Summary of sperm whales (Physeter macrocephalus) released alive, by commercial fishery, years
sampled (Y ears), ratio of observed mortalities recorded by on-board observersto the estimated mortality
(Ratio), the number of observed animalsreleased alive andinjured (Injured), and the number of observed
animals released alive and uninjured (Uninjured)

Fishery Years Ratio Injured? Uninjured

Pelagic Drift Gillnet 92-96 0,0,0,00 0,0,0,1%0 0,0,0,0,0

! The observer recorded this animal being released alive and having the “ gear in/around several body parts’.
2 Annual mortality estimates do not include any animals injured and released alive.

Other mortality
Six sperm whale strandings have been documented along the U.S. Atlantic coast between Maine and Miami,
Florida, during 1994-1996 (NMFS unpublished data).

STATUSOF STOCK

The status of this stock relativeto OSP in U.S. Atlantic EEZ is unknown, but the speciesis listed as endangered
under the ESA. Thereareinsufficient datato determine populationtrends. The current stock abundance estimate was
based upon a small portion of the known stock range. Total fishery-related mortality and seriousinjury for this stock
islessthan 10% of the calculated PBR. Thisisastrategic stock because the speciesislisted as endangered under the
ESA.
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December 1998
DWARF SPERM WHALE (Kogia simus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The dwarf sperm whale (Kogia simus) and the pygmy sperm whale (K. breviceps) appear to be distributed
worldwide in temperate to tropical waters (Caldwell and Caldwell 1989). Sightings of these animalsin the northern
Gulf of Mexico occur primarily along the continental shelf edge and over the deeper waters off the continental shelf
(Mullin et al. 1991; NMFS unpublished data). Recent analyses of hemoglobin, morphometric and dietary datafrom
Florida strandings of both species (Barros et al. 1998) suggests that habitat partitioning may exist between the two
species, K. simus occupies more offshore and oceanic waters, whereas K. breviceps inhabits more mid-shelf waters.
Interestingly, arecent analysis of South Africa stranding data indicates that in that region K. simus is the nearshore
species (PIon et al. 1998). Pygmy sperm whales and dwarf sperm whales are difficult to distinguish and sightings of
either species are often categorized as Kogia sp. There is no information on stock differentiation for the Atlantic
population.

POPULATION SIZE

Estimates of abundance were derived through the application of distance sampling analysis(Buckland et al. 1993)
and the computer program DISTANCE (Laake et al. 1993) to sighting data collected during a 1992 winter, visual
sampling, line-transect vessel survey of the U.S. Atlantic Exclusive Economic Zone (EEZ) waters between Miami,
Florida, and Cape Hatteras, North Carolina. Abundance was estimated for both speci es combined because the majority
of sightings were not identified to species, and both species are known to occur in the area. The estimated abundance
of dwarf sperm whales and pygmy sperm whales combined for the 1992 surveys was 420 animals (coefficient of
variation, CV = 0.60) (Hansen et al. 1994). Dwarf sperm whale abundance alone cannot be estimated due to
uncertainty of species identification of sightings.

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

Current Population Trend
No information was available evaluate trends in population size.

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 value is based on theoretical modeling showing that
cetacean popul ationsmay not grow at rates much greater than 4% given the constraintsof their reproductivelife history
(Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (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; Wade and Angliss 1997). The minimum
population sizeis unknown. The maximum productivity rateis0.04, the default value for cetaceans. The “recovery”
factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum
sustainabl e population (OSP) is assumed to be 0.5 because this stock is of unknown status. PBR for the western North
Atlantic dwarf sperm whale is unknown because the minimum population size cannot be estimated.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Total annual estimated average fishery-related mortality or seriousinjury to this stock during 1992-1996 was0.2
dwarf sperm whales (CV = 0O; Table 1).
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Fishery Information

Thelevel of past or current, direct, human-caused mortality of dwarf sperm whalesin the U.S. Atlantic EEZ is
unknown. Available information indicates there is likely little fisheries interaction with dwarf sperm whales in the
U.S. Atlantic EEZ. Stranding data probably underestimate the extent of fishery-related mortality and serious injury
because not all of the marine mammals which die or are seriously injured may wash ashore, nor will all of those that
do wash ashore necessarily show signs of entanglement or other fishery-interaction.

Data on current incidental takesin U.S. fisheries are available from several sources. 1n 1986, NMFS established
amandatory logbook systemfor large pel agicfisheries. TheNortheast Fisheries Science Center (NEFSC) SeaSampling
Observer Program initiated in 1989, and since that year several fisheries have been covered by the program. Inlate
1992 and in 1993 the SEFSC provided observer coverage of pelagic longline vessel sfishing 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 Sampl ersin the pelagic drift gillnet fishery, but no mortalities or serious
injuries have been documented in the pelagic longline, pelagic pair trawl, New England multispecies sink gillnet, mid-
Atlantic coastal sink gillnet, and North Atlantic bottom traw! fisheries.

Pelagic Drift Gillnet

The estimated total number of haulsin the pelagic drift net fishery increased from 714 in 1989 to 1144 in 1990;
thereafter, 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-ninevesselsparticipated inthis
fishery between 1989 and 1993. Since 1994, between 10 to12 vessels have participated in the fishery (Table 2).
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 greatest concentrations of effort were located 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 pelagic drift gillnet fishery be stratified into two strata, a southern
or winter stratum, and a northern or summer stratum. Estimates of total by-catch, for each year from 1989 to 1993,
wereaobtained using the aggregated (pooled 1989-1993) catch rates, by strata, assuming the 1990 injury wasamortality
(Northridge 1996). Estimated annual fishery-related mortality and serious injury (CV in parentheses) was 0 dwarf
sperm whalesfrom 1991-1994, 1.0in 1995 (CV =0), and 0in 1996. Estimated average annual mortality and serious
injury related to thisfishery during 1992-1996 was 0.2 dwarf sperm whales (CV = 0) (Table 1). The 1992-1996 time
period provides a better characterization of the current fishery.
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Table 1. Summary of the incidental mortality of the dwarf sperm whale (Kogia simus), by commercia fishery
including the years sampled (Y ears), the number of vessels active within the fishery (Vessels), the type
of dataused (Data Type), the annual observer coverage (Observer Coverage), the mortalitiesrecorded by
on-board observers (Observed Mortality), the estimated annual mortality (Estimated Mortality), the

estimated CV of the annual mortality (Estimated CVs) and the mean annual mortality (CV in

parentheses).
Fishery | Years | Vessals® | DataType? | Observer | Observed | Estimated | Estimated Mean
Coverage®*| Mortality | Mortality * Cvs* Annual
Mortality
Pelagic 92-96 | 1994=12 Obs. Data | .40,.42, | 0,0,0, 1, 0,0,0, 0 0.2 (0)
Drift 1995=11 L ogbook .87, .99, 0 150
Gillnet 1996=10 .64
TOTAL 0.2 (0)

1 1994 to 1996 shown, other years not available on an annual 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. Logbook (Logbook) data are used to measure total
effort, and the data are collected at the Southeast Fisheries Science Center (SEFSC).

3 The observer coverage and unit of effort for the Pelagic Drift Gillnet is a set.

4 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). 1n 1994 and 1995, observer coverage
increased substantially, and bycatch rates were not pooled for this period.

5 Onevessel was not observed and recorded 1 set in a 10 day trip in the SEFSC mandatory logbook. If you assume
the vessel fished 1.4 sets per day as estimated from the 1995 SS data, the point estimate may increase by 0.08
animals. However, the SEFSC mandatory logbook dataweretaken at face value, and therefore it was assumed that
one set was fished within this trip, and the point estimate would then increase by 0.01 animals.

Other Mortality

At least 23 dwarf sperm whale strandings have been documented along the U.S. Atlantic coast between Cape
Hatteras, North Carolina, and Miami, Florida, during 1987-1996). Three of the stranded animals had plastic, or a
plastic bag or bags in their stomachs, and one of these three had possible propeller cuts on or near the flukes.

STATUSOF STOCK

The status of this stock relative to OSP in the U.S. 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. 1t isnot known whether total fishery-related mortality and seriousinjury for this stock islessthan
10% of PBR and therefore cannot be considered insignificant and approaching zero mortality and seriousinjury rate,
because PBR cannot be calculated. Upon the advice of the Atlantic Scientific Review Group this stock has been
designated a strategic stock because PBR cannot been determined and thereis an unknown amount of possible human-
caused mortality from the ingestion of marine debris such as plastic bags and from possible boat strikes.
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December 1998
PYGMY SPERM WHALE (Kogia breviceps):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The dwarf sperm whale (Kogia breviceps) and the pygmy sperm whale (K. simus) appear to be distributed
worldwide in temperate to tropical waters (Caldwell and Caldwell 1989). Sightings of these animalsin the northern
Gulf of Mexico occur primarily along the continental shelf edge and over the deeper waters off the continental shelf
(Mullin et al. 1991; Southeast Fisheries Science Center unpublished data). Recent analyses of hemoglaobin,
morphometric and dietary data from Florida strandings of both species (Barros et al. 1998) suggests that habitat
partitioning may exist between the two species, K. simus occupies more offshore and oceanic waters, whereas K.
brevicepsinhabits more mid-shelf waters. Interestingly, arecent analysis of South Africastranding dataindicatesthat
in that region K. simusisthe nearshore species (Plon et al. 1998). Pygmy sperm whales and dwarf sperm whales are
difficult to distinguish and sightings of either species are often categorized as Kogia sp. There is no information on
stock differentiation for the Atlantic population.

POPULATION SIZE

Estimates of abundance were derived through the application of distance sampling analysis(Buckland et al. 1993)
and the computer program DISTANCE (Laake et al. 1993) to sighting data collected during a 1992 winter, visual
sampling, line-transect vessel survey of the U.S. Atlantic Exclusive Economic Zone (EEZ) waters between Miami,
Florida, and Cape Hatteras, North Carolina. Abundancewas estimated for both speci es combined becausethe majority
of sightings were not identified to species, and both species are known to occur inthe area. The estimated abundance
of dwarf sperm whales and pygmy sperm whales combined for the 1992 surveys was 420 animals (coefficient of
variation, CV = 0.60) (Hansen et al. 1994). Pygmy sperm whale abundance alone cannot be estimated due to
uncertainty of species identification of sightings.

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

Current Population Trend
No information was available to evaluate trends in population size.

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. This value is based on theoretical modeling showing that
cetacean popul ationsmay not grow at rates much greater than 4% given the constraintsof their reproductivelife history
(Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (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; Wade and Angliss 1997). The minimum
population sizeis unknown. The maximum productivity rateis0.04, the default value for cetaceans. The “recovery”
factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum
sustainabl e 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
Fishery Information



Thelevel of past or current, direct, human-caused mortality of pygmy sperm whalesin the U.S. Atlantic EEZ is
unknown. Availableinformationindicatesthereislikely little, if any, fisheriesinteraction with pygmy sperm whales
inthe U.S. Atlantic EEZ.

There were no documented strandings of pygmy sperm whales along the U.S. Atlantic coast during 1987-present
which were classified as likely caused by fishery interactions. Stranding data probably underestimate the extent of
fishery-related mortality and seriousinjury because not all of the marine mammals which die or are serioudly injured
may wash ashore, nor will all of those that do wash ashore necessarily show signs of entanglement or other fishery-
interaction. Finally, the level of technical expertise among stranding network personnel varies widely as does the
ability to recognize signs of fishery interaction.

Dataon current incidental takesin U.S. fisheriesare available from several sources. 1n 1986, NMFS established

a mandatory self-reporting fishery information system for large pelagic fisheries. The Northeast Fisheries Science
Center (NEFSC) Sea Sampling Observer Program initiated in 1989, and since that year several fisheries have been

covered by the program. Inlate 1992 and in 1993, the SEFSC provided observer coverage of pelagic longline vessels
fishing off the Grand Banks (Tail of the Banks) and currently provides observer coverage of vessels fishing south of

CapeHatteras. There have been no observed mortalitiesor seriousinjuriesby NMFS Sea Samplersinthepelagic
drift gillnet, pelagic longline, pelagic pair trawl, New England multispecies sink gillnet, mid-Atlantic coastal sink

gillnet, and North Atlantic bottom trawl fisheries.

Other Mortality

At least 174 (includes one unidentified in 1996 that was assigned by the SAR author to this species, because the
pygmy sperm whales account for the mgjority of identified Kogia stranding) pygmy sperm whale strandings were
documented along the U.S. Atlantic coast between Cape Hatteras, North Carolina, and Miami, Florida, during 1987-
1996 (NMFS, unpubl. data). Two of the stranded animals had plastic, or aplastic bag or bagsin their stomachs, and
one additional animal had possible propeller cuts on it's flukes.

STATUSOF STOCK

The status of this stock relative to OSP in the U.S. 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. Because there are no observed mortalities or seriousinjuries between 1992 and 1996, total fishery-
related mortality and seriousinjury for thisstock isconsidered insignificant and approaching zero mortality and serious
injury rate
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July 1995
KILLER WHALE (Orcinus orca):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Killer whales are characterized as uncommon or rare in waters of the U.S. Atlantic Exclusive Economic Zone
(EEZ) (Katonaet al. 1988). The 12 killer whale sightings constituted 0.1% of the 11,156 cetacean sightings in the
1978-81 CETAP surveys (CETAP 1982). The sameistrue for eastern Canadian waters, where the species has been
described as relatively uncommon and numerically few (Mitchell and Reeves 1988). Their distribution, however,
extends from the Arctic ice-edge to the West Indies. They are normally found in small groups, although 40 animals
were reported from the southern Gulf of Maine in September 1979, and 29 animals in Massachusetts Bay in August
1986 (Katonaet al. 1988). Inthe U.S. Atlantic EEZ, whiletheir occurrence is unpredictable, they do occur in fishing
areas, perhaps coincident with tuna, in warm seasons (Katonaet al. 1988; NMFS unpublished data). In an extensive
analysis of historical whaling records, Reeves and Mitchell (1988) plotted the distribution of killer whalesin offshore
and mid-ocean areas. Their results suggest that the offshore areas need to be considered in present-day distribution,
movements, and stock rel ationships.

Stock definitionisunknown. Resultsfrom other areas(e.g., the Pacific Northwest and Norway) suggest that social
structure and territoriality may be important.

POPULATION SIZE
The total number of killer whales off the eastern U.S. coast is unknown.

Minimum Population Estimate
Present data are insufficient to calculate a minimum popul ation estimate.

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

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 for purposes of this assessment. Thisvalue isbased on theoretical cal culations showing that
cetacean populations may not generally grow at rates much greater than 4% given the constraints of their reproductive
life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a“recovery” factor (Wade and Angliss 1997). The minimum population sizeis unknown. The
maximum productivity rate is 0.04, the default value for cetaceans. The “recovery” factor, which accounts for
endangered, depleted, threatened stocks, or stocksof unknown statusrel ative to optimum sustai nabl e popul ation (OSP)
is assumed to be 0.5 because this stock is of unknown. PBR for the western North Atlantic killer whale is unknown
because the minimum population size cannot be determined.

ANNUAL HUMAN-CAUSED MORTALITY
In 1994, onekiller whale was caught in the New England multispecies sink gillnet fishery but released alive. No
takes were documented in areview of Canadian gillnet and trap fisheries (Read 1994).

Fishery Information

Data on current incidental takesin U.S. fisheries are available from several sources. 1n 1986, NMFS established
a mandatory self-reported fishery 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
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Observer Program was initiated 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 vessels fishing off the Grand Banks
(Tail of the Banks) and provides observer coverage of vessels fishing south of Cape Hatteras.

There have been no observed mortalities or serious injuries by NMFS Sea Samplers in the pelagic drift gillnet,
pelagic longline, pelagic pair trawl, New England multispecies sink gillnet, mid-Atlantic coastal sink gillnet, and
North Atlantic bottom traw! fisheries.

STATUSOF STOCK

The status of killer whales relative to OSP in U.S. Atlantic EEZ is unknown. Because there are no observed
mortalities or seriousinjury between 1990 and 1995, thetotal fishery-related mortality and seriousinjury for thisstock
is considered insignificant and approaching zero mortality and serious injury rate. The species is not listed as
threatened or endangered under the Endangered SpeciesAct. In Canada, the Cetacean Protection Regulations of 1982,
promulgated under the standing Fisheries Act, prohibit the catching or harassment of all cetacean species. Thereare
insufficient datato determinethe population trendsfor thisspecies. Thisisnot astrategic stock because, although PBR
could not be calculated, there is no evidence of human-induced mortality.
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July 1995
PYGMY KILLER WHALE (Feresa attenuata):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The pygmy killer whaleisdistributed worldwidein tropical and subtropical waters (Rossand L eatherwood 1994).
Sightings of these animals in the northern Gulf of Mexico occur primarily over the deeper waters off the continental
shelf (NMFS unpublished data). There is no information on stock differentiation for the Atlantic population.

POPULATION SIZE

A single sighting of this species was made during a 1992 winter, visual sampling, line-transect vessel survey of
the U.S. Atlantic Exclusive Economic Zone (EEZ) from Miami, Florida, to Cape Hatteras, North Carolina (Hansen
etal. 1994). Thissighting, of aherd of six animals, was not made during visual sampling effort; therefore, thesighting
could not be used to estimate abundance of pygmy killer whales, but it does confirm the presence of this speciesin the
U.S. Atlantic EEZ.

Minimum Population Estimate
The minimum population estimate based on the count of animals in the single sighting, was six pygmy killer
whales (Hansen et al. 1994).

Current Population Trend
No information was available to evaluate trends in population size.

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 value is based on theoretical modeling showing that
cetacean popul ationsmay not grow at rates much greater than 4% given the constraintsof their reproductivelife history
(Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a “recovery” factor (Wade and Angliss 1997). The minimum population size is six (6). The
maximum productivity rate is 0.04, the default value for cetaceans. The “recovery” factor, which accounts for
endangered, depleted, threatened stocks, or stocksof unknown statusrel ative to optimum sustai nabl e popul ation (OSP)
isassumed to be 0.5 because this stock is of unknown status. PBR for the western North Atlantic pygmy killer whale
is0.1.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

The level of past or current, direct, human-caused mortality of pygmy killer whalesin the U.S. Atlantic EEZ is
unknown; however, there has historically been some take of this speciesin small cetacean fisheriesin the Caribbean
(Caldwell and Caldwell 1971). Available information indicates there likely islittle, if any, fisheriesinteraction with
pygmy killer whales in the U.S. Atlantic EEZ. There have been no logbook reports of fishery-related mortality or
serious injury and no observed fishery-related mortality or serious injury has been observed.

There have been no documented strandings of pygmy killer whales in the along the U.S. Atlantic coast during
1987-present which have been classified as likely caused by fishery interactions or other human-related causes.
Stranding data probably underestimate the extent of fishery-related mortality and seriousinjury because not al of the
dolphinswhich dieor are seriously injuredin fishery interactionswash ashore, nor will al of those that do wash ashore
necessarily show signs of entanglement or other fishery-interaction. Finaly, the level of technical expertise among
stranding network personnel varies widely as does the ability to recognize signs of fishery interaction.
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Fishery Information

Data on current incidental takesin U.S. fisheries are available from several sources. 1n 1986, NMFS established
a mandatory self-reported fishery 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 was initiated in 1989, and since that year severa fisheries have been covered by the program. In
late 1992 and in 1993, the SEFSC provided observer coverage of pelagic longline vessels fishing off the Grand Banks
(Tail of the Banks) and provides observer coverage of vessels fishing south of Cape Hatteras.

There have been no observed mortalities or serious injuries by NMFS Sea Samplers in the pelagic drift gillnet,
pelagic longline, pelagic pair trawl, New England multispecies sink gillnet, mid-Atlantic coastal sink gillnet, and
North Atlantic bottom traw! fisheries.

Other Mortality

This stock may be subjected to human-induced mortality caused by habitat degradation (e.g., industrial and
agricultural pollution) and indirect effects of fisheries on prey. There have been, however, no studies to date which
have determined the amount, if any, of indirect human-induced mortality resulting from habitat degradation or
competition for prey.

STATUSOF STOCK

The status of pygmy killer whales relative to OSP in U.S. Atlantic EEZ isunknown. The speciesis not listed as
threatened or endangered under the Endangered Species Act. There areinsufficient datato determine the population
trends for this species. Thetotal known fishery-related mortality and serious injury for this stock is less than 10% of
the calculated PBR and, therefore, can be considered insignificant and approaching zero mortality and seriousinjury
rate. The western North Atlantic pygmy killer whale is considered a non-strategic stock.
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December 1998

NORTHERN BOTTLENOSE WHALE (Hyperoodon ampullatus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Northern bottlenose whales are characterized as extremely uncommon or rare in waters of the U.S. Atlantic
Exclusive Economic Zone. The two sightings of three individuals constituted less than 0.1% of the 11,156 cetacean
sightings in the 1978-82 CETAP surveys. Both sightings were in the spring, along the 2,000 m isobath (CETAP
1982). 1n 1993 and 1996, two sightings of singleanimals, and in 1996, asingle sighting of six animals (onejuvenile),
weremade during summer shipboard surveys conducted along the southern edge of Georges Bank (Anon. 1993; Anon.
1996).

Northern bottlenose whal es are distributed in the North Atlantic from Nova Scotiato about 70° inthe Davis Strait,
along the east coast of Greenland to 77° and from England to the west coast of Spitzbergen. Itislargely a deep-water
species and is very seldom found in waters less than 2,000 m deep (Mead 1989).

There are two main centers of bottlenose whale distribution in the western north Atlantic, onein the areacaled
"The Gully" just north of Sable Island, Nova Scotia, and the other in Davis Strait off northern Labrador (Reeveset al.
1993). Studies at the entrance to the Gully from 1988-1995 identified 237 individuals and estimated the local
population size at about 230 animals (95% C.1. 160-360) (Whitehead et al. 1997). Theseindividuals are believed to
be year-round residents and all age and sex classes are present (Gowans and Whitehead 1998). Mitchell and K ozicki
(1975) documented stranding records in the Bay of Fundy and as far south as Rhode Island. Stock definition is
unknown.

POPULATION SIZE
The total number of northern bottlenose whales off the eastern U.S. coast is unknown.

Minimum Population Estimate
Present data are insufficient to calculate a minimum popul ation estimate.

Current Population Trend
There are insufficient 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. This value is based on theoretical modeling showing that
cetacean popul ationsmay not grow at rates much greater than 4% given the constraintsof their reproductivelife history
(Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (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; Wade and Angliss 1997). The minimum
population sizeis unknown. The maximum productivity rateis0.04, the default value for cetaceans. The “recovery”
factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status rel ative to optimum
sustainabl e population (OSP) is assumed to be 0.5 because this stock is of unknown status. PBR for the western North
Atlantic northern bottlenose whale is unknown because the minimum population size cannot be determined.

ANNUAL HUMAN-CAUSED MORTALITY

No mortalities have been reported in U.S. waters. A fishery for northern bottlenose whales existed in Canadian
waters during both the 1800s and 1900s. Its development was due to the discovery that bottlenose whales contained
spermaceti. A Norwegian fishery expanded from east to west (L abrador and Newfoundland) in several episodes. The
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fishery peaked in 1965. Decreasing catchesled to the cessation of the fishery in the 1970s, and provided evidence that
the population was depleted. A small fishery operated by Canadian whalers from Nova Scotia operated in the Gully,
and took 87 animals from 1962 to 1967 (Mead 1989; Mitchell 1977).

Fishery Information

Data on current incidental takesin U.S. fisheries are available from several sources. 1n 1986, NMFS established
a mandatory self-reported fishery 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 was initiated 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 vessels fishing off the Grand Banks
(Tail of the Banks) and provides observer coverage of vessels fishing south of Cape Hatteras.

There have been no observed mortalities or serious injuries by NMFS Sea Samplers in the pelagic drift gillnet,
pelagic longline, pelagic pair trawl, New England multispecies sink gillnet, mid-Atlantic coastal sink gillnet, and
North Atlantic bottom traw! fisheries.

STATUSOF STOCK

The status of northern bottlenose whalesrelative to OSP in U.S. Atlantic EEZ is unknown; however, adepletion
in Canadian waters in the 1970's may have impacted U.S. distribution and may be relevant to current status in U.S.
waters. Thespeciesisnot listed asthreatened or endangered under the Endangered SpeciesAct. Thereareinsufficient
data to determine the population trends for this species. Because there are no observed mortalities or seriousinjury,
the total fishery-related mortality and seriousinjury for this stock is considered to be approaching zero mortality and
serious injury rate. This is not a strategic stock because there are no recent records of fishery-related mortality or
seriousinjury.
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CUVIER'SBEAKED WHALE (Ziphius cavirostris):

Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Thedistribution of Cuvier'sbeaked whalesispoorly
known, and is based mainly on stranding records e Pt O Y Rt I
(Leatherwood et al. 1976). Strandings have been ) A e WE | P P ’
reported from Nova Scotiaalong the eastern U.S. coast | e g S W
south to Florida, around the Gulf of Mexico, and within | R oA e
the Caribbean (L eatherwood et al. 1976; CETAP 1982; il i cof T
Heyning 1989; Houston 1990). Stock structure in the e Ltd : : T
western North Atlantic is unknown. R
Cuvier's beaked whale sightings have occurred L
principally along the continental shelf edge in the mid- B S - L b
Atlantic region off the northeast U.S. coast (CETAP i f‘f‘_ P ; HS_.-*
1982; Waring et al. 1992; NMFS unpubl. data). Most ok L T
sightings were in late spring or summer. Based on | .'{ ./
sighting data, this speciesis arare inhabitant of waters | ' ' - et |
off the northeast U.S. coast (CETAP 1982). Pt 7o 2 4

POPULATION SIZE ooooare .

Thetotal number of Cuvier's beaked whales off the § I e
eastern U.S. coast is unknown. However, seven B = 1890- 1804
estimates of the undifferentiated complex of beaked | I | SR
whales (Ziphius and Mesoplodon spp.) are available | -~ £ IEEha S
from select regions of the habitat during summer 1978-
82, August 1990, June-July 1991, August-September
1991, June-Jduly 1993, August 1994, and July to
September 1995 (Table 1; Figure 1).

A population size of 120 undifferentiated beaked
whales (CV=0.71) was estimated from an aerial 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). The estimate is based on summer data because the greatest
proportion of the population off the northeast U.S. coast appeared in the study area during this season. This estimate
does not include correctionsfor dive-time or g(0), the probability of detecting an animal group onthetrack line. This
estimate may not reflect the current true population size because of its high degree of uncertainty (e.g., large CV), its
old age, and it was estimated just after cessation of extensive foreign fishing operations in the region.

A population sizeof 442 (CV=0.51) undifferentiated beaked whal eswas estimated from an August 1990 shipboard
line transect sighting survey, conducted principally along the Gulf Stream north wall between Cape Hatteras and
GeorgesBank (Table 1; Waring et al. 1992). Datawere collected by oneteam that searched by naked eye and analyzed
using DISTANCE (Buckland et al. 1993; Laake et al. 1993). Estimatesinclude school size-bias, if applicable, but do
not include corrections for g(0) or dive-time. Variability was estimated using bootstrap resampling techniques.

A population size of 262 (CV=0.99) undifferentiated beaked 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; Waring et al. 1992; Waring 1998). Datawere collected by one team that searched by naked
eye and analyzed using DISTANCE (Buckland et al. 1993; Laake et 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 beaked whal es was estimated from line
transect aerial surveysconducted from August to September 1991 using the Twin Otter and AT-11, respectively (Table

Figure 1. Distribution of beaked whale 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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1; Anon. 1991). The study areaincluded that covered in the CETAP study plus several additional continental slope
survey blocks. Due to westher and logistical constraints, several survey blocks south and east of Georges Bank were
not surveyed. Thedatawere analyzed using DISTANCE (Buckland et al. 1993; L aakeet al. 1993), wherethe 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 whales was estimated from a June and July 1993
shipboard line transect sighting survey conducted principally between the 200 and 2,000 m isobaths from the southern
edge of Georges Bank, across the Northeast Channel to the southeastern edge of the Scotian Shelf (Table 1; Anon.
1993). Data were collected by two alternating teams that searched with 25x150 binoculars and were analyzed using
DISTANCE (Buckland et al. 1993; Laake et al. 1993). Estimates include school size-bias, if applicable, but do not
include correction