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PREFACE

The National Marine Fisheries Service (NMFS) and the U.S. Fish and Wildlife Service (USFWS) were required to
produce stock assessment reports for all marine mammal stocks in waters within the U.S. Exclusive Economic Zone
under the 1994 amendments to the Marine Mammal Protection Act. This document contains the stock assessment
reportsfor the U.S. Atlantic and Gulf of Mexico marine mammal stocks under NMFSjurisdiction. Marine mammal
species which are under the management jurisdiction of the USFWS are not included in this report.

The Sea Sampling Investigations Unit at the Northeast Fisheries Science Center and the Oceanic Pelagic Resources
Division at the Southeast Fisheries Science Center Miami Laboratory provided marine mammal by-catch and fisheries
effort data. The Southeast U.S. Marine Mammal Stranding Network provided data on stranded marine mammalsin
the NMFS Southeast Region and information on stranded marine mammals in the NMFS Northeast Region was
provided by the NMFS Northeast Regional Office. Amy Woodhead produced the cover illustration and Mary Nufiez
proof-read the final draft.

The authors wish to acknowledge the valuable contribution of the Atlantic Scientific Review Group which provided
the authors with constructive criticism of the draft assessment reports. Members of the Atlantic Scientific Review
Group who reviewed draft assessment reports are: Solange Brault, Joseph DeAlteris, James R. Gilbert, Michael J.
Harris, Robert D. Kenney, James G. Mead, Daniel K. Odell, Andrew J. Read, and Randall S. Wells. Their comments
greatly improved the quality of the reports. The authors also appreciate the thoughtful reviews and comments of the
Marine Mamma Commission, the Humane Saociety of the United States, and the NMFS Southeast and Northeast
Regional Offices. The exhaustive review and comments of Paul Wade of NMFS Office of Protected Resources greatly
improved the technical quality of the reports. Any omissions or errors are the sole responsibility of the authors.

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; therefore, each stock assessment report is
intended to be a stand alone document. The authors solicit any new information or comments which would improve
future stock assessment reports.

Thisis Southeast Fisheries Science Center Contribution M1A-94/95-35.
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NORTH ATLANTIC RIGHT WHALE (Eubalaena glacialis):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Individual s of this population range from wintering and calving groundsin coastal waters of the southeastern
United States to summer feeding, nursery, and mating grounds in New England waters and northward to the Bay of
Fundy and the Scotian Shelf. Knowlton et al. (1992) recently reported several |ong-distance movements as far north
as Newfoundland, the Labrador Basin, and southeast of Greenland, suggesting an extended range for at least some
individualsand perhaps habitat areas not presently well described. Likewise, acalving and wintering ground has been
described for coastal waters of the southeastern U.S., but the range may be somewhat more extensive because sightings
have been reported from the Gulf of Mexico (Moore and Clark 1963; Schmidly et al. 1972) and 85% of the population
is unaccounted for during this season.

Research resultsto 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 and within regions may be more extensive than sometimesthought.
Resultsfrom afew successfully attached satellite telemetry tags suggest that sightings separated by perhapstwo 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 movements and habitat use, and
raise 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
calanoid copepodsin thisarea. Research suggests that right whales must locate and exploit extremely dense patches
of zooplankton to feed efficiently. These dense zooplankton patches are likely a primary characteristic of the spring,
summer, and fall right whale habitat (Kenney et a. 1986). The acceptable 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,
in press). While feeding in the coastal waters off Massachusetts has been better studied, feeding by right whales has
been observed elsewhere 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 is not well known. New England waters also serve
asanursery for calves and, in some cases, for mating.

Genetic analyses of tissue samples is providing insights to stock definition. Schaeff et al. (1993) have
suggested that western North Atlantic right whales probably represent a single breeding population that may be based
onthreematrilines. They also 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 questionis
where individuals other than calving females and a few juveniles overwinter. One or more major wintering and
summering grounds have yet to be described.

POPULATION SIZE

Based on a census of individual whales identified using photo-identification techniques, the western North
Atlantic popul ation size was estimated to be 295 individualsin 1992 (Knowlton et al. 1994). Becausethiswasanearly
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. Basgue whalers may have taken as many as
200 right whales a year 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 colonistsin the Plymouth areain the 1600s
(Reevesand Mitchell 1987). A modest but persistent whaling effort along the eastern U.S lasted 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 tragjectories 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, the results are preliminary, and refinements are required.

Minimum Population Estimate

The western North Atlantic population size was estimated to be 295 individuals in 1992 (Knowlton et al.
1994), based on acensus 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 whales represents a minimum population size estimate.

Current Population Trend

The size of this population may have been as low as 50 or fewer animals at the turn of the century (Reeves
et al. 1992; Kenney 1992) versus an estimated 295 presently, suggesting that the stock is showing signs of slow
recovery.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

During 1980-1992, 145 calves were born to 65 identified cows. The number of calves born annually ranged
fromfiveto 17, with amean of 11.2 (SE =0.90). There was no detectable trend in the number of calves produced per
year. The reproductively active female pool was static at approximately 51 individuals during 1987-1992. Mean
calvinginterval, based on 86 records, was 3.67 years. Therewasanindication that calving intervalsmay beincreasing
over time, although the trend was not quite statistically significant (P = 0.083) (Knowlton et al. 1994).

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 increase in aerial sighting rates in the Great South Channel, 1979-1989 (Kenney et al. 1995). The current
estimated popul ation 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).

The relatively low population size suggests that this stock is well below its optimum sustainable population
(OSP); therefore, the current popul ation growth rate should reflect the maximum net reproductivity rate for this stock.
The current population growth rate reported by Knowlton et al. (1994) of 2.5% (CV = 0.12) was assumed to reflect
the maximum net reproductivity rate for this stock for purposes of this assessment.

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
status relative to OSP (Anon. 1994). 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 MORTALITY AND SERIOUSINJURY

Approximately one-third of al 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 agreater
effect relative to population growth rates than for other whales.

The principal factorsbelieved to be retarding growth and, perhaps recovery of the population, are ship strikes
and net entanglement. Marks or scars from entanglement with fishing gear were reported from 57% of living right
whales, and 7% had major wounds probably dueto collisionswith ship propellers. Of the 25 mortalities recorded, five
(20%) could be attributed to ship collisions, and three (12%) were the result of entanglements. Y oung animals, ages
0-4 years, are apparently the most impacted portion of the population. In this age group, 20-30% of mortality is due
to ship strikes (Kraus 1990).

For one area of concern, the coastal waters of the southeastern U.S., an awareness and mitigation program,
involving ten agencies and organizations, was begun in 1992, and has been upgraded and expanded annually. Other
areasmay beincluded inthefuture. For watersof the northeastern U.S., apresent concern, not yet compl etely defined,
isthe 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.

2



Total estimated average annual fishery-related mortality and seriousinjury in fisheries monitored by NMFS
during 1989-1993 was 1.6 right whales annually (CV = 2.80). The average reported mortality and serious injury to
right whales due to ship strikes was one right whale per year during 1990-1994; therefore, estimated annual average
human-induced mortality and serious injury (including fishery and non-fishery related causes) was 2.6 right whales
per year. Thetotal fishery-related mortality and seriousinjury for this stock isnot less than 10% of the calculated PBR
and, therefore, cannot be considered to be insignificant and approaching zero mortality and seriousinjury rate. This
determination cannot be made for specific fisheries until the implementing regulationsfor Section 118 of the MMPA
have been reviewed by the public and finalized.

Fishery Information

The estimated total number of haulsin the Atlantic large pelagic drift gillnet 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, and 1993 were 233, 243, and 232, respectively. Fifty-nine vessels participated in this fishery
between 1989 and 1993. Observer coverage, percent of sets observed, ranged from 8% in 1989, 6% in 1990, 20% in
1991, to 40% in 1992, and 42% in 1993. 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, for each year, were obtained using the
aggregated catch rates, by strata (Northridge, inreview). In July of 1993, aoneand ahalf year old femaewasreleased
from a swordfish drift gillnet along the southern edge of Georges Bank. The wounding to the animal, including the
tail stock, suggested ahigh likelihood of reduced viability. Under the assumption that thisanimal eventually died, the
total estimated annual fishery-related mortalities (CV in parentheses) were 2.2 in 1989 (2.43), 3.4in 1990 (2.37), 0.5
(1.49) in 1991, 0.4 in 1992 (1.44), and 1.3 in 1993 (0.63).

Inthisstock, 57% of living right whales bore evidence of entanglementswith fishing gear. An entanglement
database maintained by NMFS Northeast Regional Office with records from 1975-1992 included 14 right whale
entanglements, including right whalesin welirs, entangled in gillnets, and trailing line and buoys. Threeright whales
entangled or trailing linewere reported from watersin the Gulf of Maine and Bay of Fundy regionin summer/fall 1994
(P. K. Hamilton, personal communication). In February 1994, two and perhapsthreeright whalesin southeastern U.S.
coastal waterswere reported injured in associ ation with large-mesh gillnets (P. K Hamilton, personal communication).
Anadditional record (M. J. Harris, personal communication) reported a9.1-10.6 mright whal e entangled and rel eased
south of Ft. Pierce, Florida in March 1982. Incidents of entanglements in groundfish gillnet gear, cod traps, and
herring weirsin waters of Atlantic Canadawere summarized by Read (1994). In most instances, theright whaleswere
either released or escaped on their own, although several whales have been observed carrying net or line fragments.
Specific detail sof right whal e entanglement in fishing gear are often lacking. Whendirect or indirect mortality occurs,
some carcasses come ashore and are subsequently examined, or are reported as "floaters” at sea; however, the number
of unreported and unexamined carcasses is unknown, but may be significant in the case of floaters. Moreinformation
is needed about fisheries interactions and where they occur.

Other Mortality

Ship strikes are a major cause of mortality and injury to right whales (Kraus 1990). There have been five
known ship strikes, causing threeinjuriesand two mortalitiesin coastal waters of the southeastern U.S. sincethe Kraus
(1990) summary report was published. Therewerealso two mortalitieslikely dueto ship collisionsin the Bay of Fundy
area, 1992 and 1994, and two reported floaters off the mid-Atlantic, winter 93-94, possibly dueto ship strikes (NMFS
unpublished data; P. K Hamilton, personal communication; Kenney and Kraus1993). There have beenfour ship strike
mortalities, afifth probable, and two more possible during 1990-1994, yielding a human-induced, non-fishery-related
mortality rate of between 0.8 and 1.4 right whalesayear. Aswith entanglements, someinjury or mortality dueto ship
strikes, particularly in offshore waters, may go undetected.

STATUSOF STOCK
The size of this stock is considered to be low relative to OSP and this species is listed as endangered under
the ESA. A Recovery Plan has been published and is in effect (NMFS 1991). The total level of human-caused



mortality and serious injury is unknown, but reported human-caused mortality and serious injury has exceeded two
right whales per year since 1990. Thisrate exceeds PBR and issignificant because of the critically low population size
and the low population growth rate. Thisisastrategic stock because the North Atlantic right whale is an endangered
Species.

REFERENCES

Anon. 1994. Report of the PBR (Potential Biological Removal) workshop. June 27-29, 1994. NOAA, NMFS
Southwest Fisheries Science Center, La Jolla, California, 13 pp. + Appendices.

Best, P. B. 1993. Increase rates in severely depleted stocks of baleen whales. ICES J. Mar. Sci. 50: 169-186.

Hain, J. (editor). 1992. Theright whalein the western North Atlantic: A science and management workshop, 14-15
April 1992, Silver Spring, Maryland. Northeast Fisheries Science Center Reference Document No. 92-05,
NEFSC/NMFS Woods Hole, Massachusetts, 88 pp.

Kenney, R. D., M. A. M. Hyman, R. E. Owen, G. P. Scott, and H. E. Winn. 1986. Estimation of prey densities
required by western North Atlantic right whales. Mar. Mam. Sci. 2(1): 1-13.

Kenney, R. D. 1992. Western North Atlantic right whales: Abundance and trends from Great South Channel aerial
surveys. Pages 47-49 in J. Hain (editor), The right whale in the western North Atlantic: A science and
management workshop, 14-15 April 1992, Silver Spring, Maryland. Northeast Fisheries Science Center
Reference Document No. 92-05, NMFS, NEFSC, Woods Hole, Massachusetts, 88 pp.

Kenney, R. D., H. E. Winn, and M. C. Macula. 1995. Cetaceansin the Great South channel, 1979-1989: right whale
(Eubalaena glacialis). Cont. Shelf Res. 15: 385-414.

Kenney, R. D. and S. D. Kraus. 1993. Right whale mortality — a correction and an update. Mar. Mamm. Sci. 9:
445-446.

Knowlton, A. R., J. Sigurjonsson, J. N. Ciano, and S. D. Kraus. 1992. Long-distance movements of North Atlantic
Right whales (Eubalaena glacialis). Mar. Mam. Sci. 8(4): 397-405.

Knowlton, A. R., S. D. Kraus, and R. D. Kenney. 1994. Reproduction in North Atlantic right whales (Eubalaena
glacialis). Can. J. Zool. 72: 1297-1305.

Kraus, S. D. 1990. Ratesand potential causes of mortality in North Atlantic right whales (Eubalaena glacialis). Mar.
Mamm. Sci. 6(4): 278-291.

Kraus, S. D. and R. D. Kenney. 1991. Information on right whales (Eubalaena glacialis) in three proposed critical
habitats in United States waters in the western North Atlantic Ocean. Pub. No. PB91-194432, NTIS,
Springfield, Virginia, 65 pp.

Mate, B. R., S. Nieukirk, R. Mescar, and T. Martin. 1992. Application of remote sensing methods for tracking large
cetaceans: North Atlantic right whales (Eubalaena glacialis). Final Report to the Minerals Management
Service, Contract No. 14-12-0001-30411, 167 pp.

Mayo, C. A. and L. A. Goldman. In press. Food consumption and caloric intake of the right whale, Eubalaena
glacialis, in Cape Cod Bay. Can. J. Zool.

Moore, J. C. and E. Clark. 1963. Discovery of right whales in the Gulf of Mexico. Science 141(3577): 269.

NMFS. 1991. Recovery plan for the northern right whale (Eubalaena glacialis). Prepared by the Right Whale
Recovery Team for the National Marine Fisheries Service, Silver Spring, Maryland, 86 pp.

Read, A. J. 1994. Interactions between cetaceans and gillnet and trap fisheriesin the northwest Atlantic. Rep. Int.
Whal. Commn. Special Issue 15: 133-147.

Reeves, R. R. and E. Mitchell. 1987. Shore whaling for right whales in the northeastern United States. Contract
Report No. NA85-WCC-06194, SEFSC/NMFS, Miami, FL, 108 pp.

Reeves, R. R., J. M. Breiwick, and E. Mitchell. 1992. Pre-exploitation abundance of right whales off the eastern
United States. Pages 7-11 in The right whale in the western North Atlantic: A science and management
workshop, 14-15 April 1992, Silver Spring, Maryland. Northeast Fisheries Science Center Reference
Document No. 92-05. NEFSC/NMFS, Woods Hole, Massachusetts, 88 pp.

Schaeff, C. M., S. D. Kraus, M. W. Brown, and B. N. White. 1993. Assessment of the population structure of the
western North Atlantic right whales (Eubalaena glacialis) based on sighting and mtDNA data. Can. J. Zool.
71: 339-345.

Schmidly, D. J.,, C. O. Martin, and G. F. Collins. 1972. First occurrence of a black right whale (Balaena glacialis)
along the Texas coast. So west. Nat. 17(2): 214-215.

4






HUMPBACK WHALE (Megaptera novaeangliae):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

During summer thereareat | east five geographi cally distinct humpback whal e feeding aggregations occurring
between latitudes 42°N to 78°N. These feeding areas are (with approximate number of humpback whales in
parenthesis): Gulf of Maine (400); Gulf of St. Lawrence (200); Newfoundland and Labrador (2,500); western
Greenland (350); and the Iceland-Denmark strait (up to 2,000) (Katonaand Beard 1990). The western North Atlantic
stock is considered to be include all humpback whales from these five feeding aress.

Humpback whales from all of the western North Atlantic feeding areas migrate to the Caribbean in winter,
where courtship, breeding, and calving occur. The majority (85%) are found on Silver and Navidad Banks off the
north coast of the Dominican Republic. Theremainder are scattered in SamanaBay (Dominican Republic), along the
northwest coast of Puerto Rico, through the Virgin Islands, and along the eastern Antilles chain south to Venezuela
(Katona and Beard 1990). Courtship groups on the wintering ground contain whales from different feeding
aggregations, so that humpbacks from the western North Atlantic probably interbreed (Katona et al. 1994).
Apparently, not all humpback whales from this stock winter in the West Indies, as there are winter reports from
Bermuda, the Gulf of Maine, Newfoundland, Greenland, and Norway (Katonaet al. 1994)

Clapham et al. (1992) reported a high degree of individual site fidelity, both within and between years, from
along-term study of identified humpback whalesin waters off Cape Cod. Some reproductive parameters which have
been estimated for humpback whales from this area are discussed bel ow.

Anincreased number of sightings of young humpback whalesin the vicinity of the Chesapeake and Delaware
Baysoccurredin 1992 (Swingleet a. 1993). Wiley et al. (1995) reported 38 humpback whal e stranding recordswhich
occurred during 1985-1992 in the U.S. mid-Atlantic and southeastern states. Humpback whale strandingsincreased,
particularly along the Virginiaand North Carolina coasts, and most stranded animals were sexually immature. They
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). Whether theincreased sightings represent adistributional change, or are simply dueto anincrease
in sighting effort, is presently unknown.

Feeding is the principal activity of humpback whalesin 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 factors in foraging strategy (Payne et al. 1986, 1990). Humpback whales are believed to be largely piscivorous
when in these waters, feeding on herring (Clupea harengus), sand lance (Ammodytes dubius), and other small fishes.
Commercial depletion of herring and mackerel led to an increase in sand lance in the southwestern Gulf of Mainein
the mid 1970s with a concurrent decrease in humpback whale abundance in the northern Gulf of Maine. Humpback
whales were densest over the sandy shoals in the southwestern Gulf of Maine favored by the sand lance during much
of thelate 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 abundancein the northern Gulf of Maineincreased dramatically during 1992-
93, along with amajor influx of herring (T. Fernald, College of the Atlantic, personal communication). Humpback
whaleswerefew in nearshore Massachusetts watersin the 1992-93 summer seasons and more abundant in the offshore
waters of Cultivator Shoal and Northeast Peak on Georges Bank, and Jeffreys Ledge — more traditional areas of
herring occurrence (D. K. Mattila, Center for Coastal Studies, personal communication).

A major research initiative was begunin early 1992 — the Y ears of the North Atlantic Humpback (Y ONAH)
Project (Allen et al. 1993). Thisproject isalarge-scale, intensive, ocean-wide study of humpback whales throughout
their entire North Atlantic range conducted over three years. Photographs for individual identification and biopsy
samples for genetic analyses were collected from both summer feeding areas in the northeast and breeding grounds
in the West Indies. Data are now being analyzed to determine the current population status and genetic relationships
of humpback whales throughout their range.



POPULATION SIZE

A population size of 294 humpback whales (CV = 0.45) was estimated for the waters of the U.S. Atlantic
Exclusive Economic Zone, based on an inverse variance weighted pooling of CeTAP (1982) spring and summer data
and included a dive-time correction using a scale-up factor of 3.6. However, this estimate may not reflect the current
true population size because of the high degree of uncertainty (e.g., large coefficient of variation), the data are over a
decade old, and valueswere estimated just after cessation of extensiveforeign fishing operationsintheregion. Katona
et al. (1994), using photo-identification techniques and Bailey's modification of the Chapman capture-recapture
method, estimated that the total humpback whale population in the North Atlantic Ocean west of Iceland during the
years 1979-1990 averaged 5,543 humpback whales (CV = 0.16).

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normal distributed abundance estimate of 5,543 whales (CV = 0.16) (Katona et al. 1994) and is 4,848 humpback
whales. Thisisequivalent to the 20th percentile of the log-normal distribution as specified by NMFS (Anon. 1994).

Current Population Trend

There areinsufficient datawith which to determinetrends. Katonaand Beard (1990) suggest an annual rate
of increase of 9%; however, the lower 95% confidence level was less than zero. The mean birth rate for identified
humpbacks in the southwestern Gulf of Maine during 1979-87 was 8% (CV = 0.25), with no significant inter-annual
differences, and the calving interval was 2.35 years (CV = 0.30) (Clapham and Mayo 1990; Clapham 1992). The
average age at attainment of sexual maturity for both males and females was five years (Clapham and Mayo 1990;
Clapham 1992).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Katonaand Beard (1990) suggested an annual rate of increase of 9% for the North Atlantic humpback whale;
however, the maximum net productivity rate was assumed to be 0.04 for purposes of thisassessment because of thehigh
statistical uncertainty surrounding the estimated annual rate of increase. The value of 0.04 is based on theoretical
calculations showing that cetacean populations may not generally grow at rates much greater than 4% given the
constraints of their reproductive life history (Anon. 1994).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) (Anon. 1994). The recovery factor was set at 0.10 because
this stock is listed as an endangered species under the Endangered Species Act (ESA). PBR for the western North
Atlantic humpback whale stock is 9.7 whales.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

There is an average of four to six entanglements of humpback whales a year in waters of the southern Gulf
of Maine and additional reports of ship-collision scars (D. L. DeKing, Center for Coastal Studies, Provincetown,
Massachusetts, personal communication). An entanglement database maintained by NMFS NE Regional Office
contained 64 records of entangled or injured humpbacksfrom 1975-1992. Humpbacksal so become entangled offshore.
On 18 January 1993, a dead juvenile humpback was observed entangled in a swordfish drift-net along the 200 m
isobath northeast of Cape Hatteras. Entangled animalsare often released, although somedead or injured animalslikely
go unobserved and unreported. Occasionally, "floaters’ are encountered at sea (NMFS unpublished data).

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. Onewhaledisplayed
scars that may have been caused by both ship strike and entanglement. Thus, 60% of the whal e carcasses which were
suitable for examination showed signs that anthropogenic factors may have contributed to, or been responsible for,
their death.



Humpback whal e entanglements occur in relatively high numbersin Canadian waters. Reports of collisions
with fixed fishing gear set for groundfish around Newfoundland averaged 365 annually from 1979to 1987 (range 174-
813). Anaverage of 50 humpback whal e 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).

Total average annual estimated fishery-related mortality and serious injury in fisheries monitored by NMFS
between 1989-1993 was 1.0 humpback whale (CV = 3.10). If Canadian entanglements and the possible mid-Atlantic
entanglement records reported above are considered, along with injuries that may lead to reduced viability and/or
eventual mortality of formerly entangled whales, this number will likely increase. Thetotal fishery-related mortality
and seriousinjury for this stock is greater than 10% of the calculated PBR and cannot be considered insignificant and
approaching zero mortality and seriousinjury rate. This determination cannot be made for specific fisheries until the
implementing regulations for Section 118 of the MMPA have been reviewed by the public and finalized.

Fishery Information

The estimated total number of haulsin the Atlantic large pelagic drift gillnet 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, and 1993 were 233, 243, and 232 respectively. Fifty-nine vessels participated in this fishery
between 1989 and 1993. Observer coverage, percent of sets observed, ranged from 8% in 1989, 6% in 1990, 20% in
1991, to 40% in 1992 and 42% in 1993. 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, for each year, were obtained using the
aggregated catch rates, by strata (Northridge, in review). A single mortality was observed in January 1993 off Cape
Hatteras. Estimated annual mortality (CV in parentheses), extrapolated from fishery observer data, was 0.7 (7.0) in
1989, 1.7 (2.65) in 1990, 0.7 (2.00) in 1991, 0.4 (1.25) in 1992, and 1.5 in 1993 (0.45).

Other Mortality

Between November 1987 and January 1988, 14 humpback whales died after consuming Atlantic mackerel
containing adinoflagellate saxitoxin. Thewhal essubsequently stranded inthevicinity of Cape Cod Bay and Nantucket
sound. During thefirst 6 months of 1990, seven dead juvenile (7.6 to 9.1 m long) humpback whales stranded between
North Carolina and New Jersey. The significance of these strandings is unknown, but is a cause for some concern.

STATUSOF STOCK

The size of this stock is considered to be low relative to OSP and this speciesis listed as endangered under
the ESA. There are insufficient data to determine the population trends for humpback whales. The annual rate of
population increase was estimated at 9% (Katona and Beard 1990), but the lower 95% confidence level waslessthan
zero. Thetotal level of human-caused mortality and serious injury is unknown, but current data indicate that it is
significant. Thisisa strategic stock because the humpback whale is listed as an endangered species under the ESA.
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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
boundaries for North Atlantic fin whales. Fin whales
off the eastern U.S., north to Nova Scotia and on to the
southeast coast of Newfoundland are believed to
constitute asingle stock under the present IWC scheme
(Donovan 1991); however, the stock identity of North
Atlantic fin whales has received relatively little
attention. Whether the current stock boundaries define
biologically isolated units is uncertain, and
confirmation or revision awaits input from techniques
such as molecular genetics or telemetry. The existence
of a subpopulation structure was suggested by local
depletions that resulted from commercial over
harvesting (Mizroch et al. 1984).

Fin whales are common in waters of the U.S.
Atlantic Exclusive Economic Zone (EEZ), principally

from Cape Hatteras northward (Fig. 1). Fin whales &\ L Northwest Atlantic

accounted for 46% of the large whales and 24% of all Ocean
cetaceans sighted over the continental shelf during }/‘)
aerial surveys (CeTAP) between Cape Hatteras and
Nova Scotia during 1978-82. While a great deal
remains unknown, the magnitude of the ecological role  Figure 1. Distribution of fin whale sightings from NEFSC

of thefinwhaleisimpressive. Inthisregionfinwhales  shipboard surveys during the summer in 1990-1994. |sobaths
are the dominant cetacean speciesin all seasons, with  are at 100 mand 1,000 m.

the largest standing stock, the largest food

requirements, and therefore the largest impact on the

ecosystem of any cetacean species (Hain et al. 1992).

Thereislittle doubt that New England waters constitute a major feeding groundsfor thefinwhale. Thereis
evidence of site fidelity by females, and perhaps some substock separation on the feeding range (Agler et a. 1993).
Seipt et al. (1990) reported that 49% of identified finwhal eson M assachusetts Bay areafeeding groundswereresighted
within years, and 45% were sighted between years. Whilerecognizing localized aswell asmore 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. Information on life history and vital ratesis
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
where calving, mating, and wintering for most of the population occurs. Preliminary results from the Navy's IlUSS
program (C. Clark, unpublished data) suggest a deep-ocean component to fin whale distribution. It islikely that fin
whales occurring in the U.S. Atlantic EEZ undergo migrations into Canadian waters, open-ocean areas, and perhaps
more equatorial regions.

POPULATION SIZE

A population estimate based on an inverse variance weighted pooling of CeTAP (1982) spring and summer
datais 4,680 fin whales [coefficient of variation (CV) = 0.23] and includes a dive-time correction factor of 4.85. An
average for these two seasons was chosen because the greatest proportion of the population off the northeast U.S. coast
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appearsto bein the CeTAP study areain these seasons. However, this estimate is highly uncertain because the data
are a decade old, and values were estimated just after cessation of extensive foreign fishing operations in the region.

M orerecent abundance estimates, based on aerial surveysin August-October 1991, ashipboard survey during
June-July 1991, and shipboard surveys conducted during the summer in 1991 and 1992, are available. 1n each case,
the estimates are for a portion of the northeastern U.S. Atlantic EEZ during one or two seasons.

An aerial survey inthe CeTAP study area, which included an interplatform experiment between a Twin Otter
and an AT-11, was conducted from August-October 1991. The survey repeated many of the CeTAP-defined survey
blocks and added several continental slope survey blocks; however, due to weather and logistical constraints, several
survey blocks south and east of Georges Bank werenot surveyed. Thedatawereanalyzed using DISTANCE (Buckland
et al. 1993; Laake et al. 1993) and confidence intervals were calculated using the bootstrap log-normal method. The
resulting abundance estimates were 529 fin whales (CV = 0.19) and 194 fin whales (CV = 0.18), respectively, for the
AT-11 and Twin Otter. Datawere not pooled because the interplatform calibration anaysis has not been conducted.
These estimates are not comparable to the CeTAP estimates, because the 1991 data are from a single survey, August-
October and the CeTAP estimates were based on data pooled over severa years of seasonal surveys.

The abundance estimate from the June-July 1991 shipboard survey along the southern and northeast margin
of Georges Bank, approximately between the 200 and 2,000 m isobaths, was 35 fin whales (CV = 0.56).

For the summer 1991-92 shipboard surveys, aweighted-average abundance for the northern Gulf of Maine-
lower Bay of Fundy region is 2,700 fin whales (CV = 0.59), where each annual estimate is weighted by the inverse of
itsvariance (NMFS unpublished data). The data used were abtained from two shipboard linetransect sighting surveys
designed to estimate abundance of harbor porpoises (Palka, in press). Two independent teams of observerson the same
ship surveyed using the naked eye in non-closing mode. The abundance estimate includes an estimate of g(0),
probability of detection, for both teams combined, of 0.52 (CV = 0.19). [Using each team's data separately produces
ag(0) value of 0.32 (CV =0.26)]. The g(0)-corrected abundance estimate was cal culated using the product interval
analytical method (Palka, in press). Variability was estimated using bootstrap resampling techniques. Several
qualifications are appropriate. First, the study area was stratified by water depth and expected density of harbor
porpoises. This stratification scheme could cause uncertainties in a fin whale abundance estimate because offshore
waters in the central northern Gulf of Maine, which may be part of the fin whale habitat but not part of the harbor
porpoise habitat, were surveyed at alow intensity. To produce the fin whale abundance estimate, it was assumed that
observed densities of fin whalesin the surveyed offshore waters were similar to densities in the unsurveyed offshore
waters. This is not unreasonable.  Second, this estimate has not explicitly accounted for dive times and ship
avoidance; both factors are expected to influence the abundance estimate for this species.

Minimum Population Estimate

The minimum population estimate is based on the 1991-92 shipboard survey abundance estimate of 2,700
whales (CV = 0.59) (NMFS unpublished data). The minimum population estimate is the lower limit of the two-tailed
60% confidence interval of the log-normal distributed abundance estimate, which is equivalent to the 20th percentile
of the log-normal distribution as specified by NMFS (Anon. 1994), and was 1,704 fin whales.

Current Population Trend

There are insufficient data to determine the population trends for this species. Even at a conservatively
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 not known for this stock. The maximum net productivity
rate was assumed to be 0.04 for purposes of this assessment. Thisvalue is based on theoretical calculations showing
that cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life
history (Anon. 1994). Based on photographically identified fin whales, Agler et a. (1993) estimated that the gross
annual reproduction rate was at 8%, with a mean calving interval of 2.7 years.
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POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) (Anon. 1994). The recovery factor was set at 0.10 because
the fin whale is listed as endangered under the Endangered Species Act (ESA). PBR for this stock is 3.4 whales.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

The number of fin whales taken at three whaling stations in Canada from 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 seriousinjury to fin whalesin fisheries observed by NMFS
during 1989-1993. The total fishery-related mortality and serious injury for this stock is less than 10% of the
calculated PBR and can be considered insignificant and approaching zero mortality and serious injury rate. This
determination cannot be made for specific fisheries until the implementing regulationsfor Section 118 of the MMPA
have been reviewed by the public and finalized.

Fishery Information

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

Fin whales were reported as entangled on nine occasions in an entanglement database maintained by NMFS
NE Regional Officeincluding recordsfrom 1975-1992. Two of the nine were dead and the fate of othersis unknown.
Five of the entanglement recordswere of whalesentangled in or trailing line of an unspecified source and three records
were of entanglement with lobster-pot gear and line.

Because of the largerole of fin whalesin their ecosystem (Hain et al. 1992), thereislikely alink between the
abundance of finwhalesand thefishery resources. Foreign fishing activitiesin the 1960s and 70s may have been more
important ecologically to the fin whale, ascompared to direct interactions, since these activities over-exploited several
fish stocks (i.e., herring, mackerel, etc.) that are known fin whale prey. On the other hand, Sissenwine et al. (1984)
speculated that fin whales contributed to the demise of the already overfished Georges Bank herring stock in the mid-
and late 1970s.

Ship Strikes

There are nine records of ship collisions, boat strikes, and propeller scars between 1980-1994 in the
Smithsonian Institution's Marine Mammal database. Thisisasmall number of individuals relative to the size of the
population.

STATUSOF STOCK

The status of this stock relative to OSP is unknown, but the speciesislisted as endangered under the ESA.
There areinsufficient datato determinethe popul ation trendsfor finwhales. Thetotal level of human-caused mortality
and serious injury is unknown, but it is believed to be insignificant. Any fishery-related mortality would be illegal
because there is no recovery plan currently in place. Thisis a strategic 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, 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 isin spring with sightings concentrated along
the eastern margin of Georges Bank and into the Northeast Channel area, and a ong the southwestern edge of Georges
Bank in the area of Hydrographer Canyon (CeTAP 1982). The sei whale is generally found in the deeper waters
characteristic of the continental shelf edgeregion (Hainet al. 1985). Mitchell (1975) similarly reported that sei whales
off Nova Scotia were 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 the right whale, is largely planktivorous — feeding primarily on
euphausiids and copepods. In years of reduced predation on copepods by other predators, and thus greater abundance
of thisprey source, sei whalesare reported in moreinshore locations, such asthe Great South Channel and Stellwagen
Bank areas (Kenney, personal communication; Payne et al. 1990). An influx of sei whalesinto the southern Gulf of
Maine occurred in the summer of 1986 (Schilling et al. 1992).

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 along the coast of eastern
Canada in June and July, and returns on a southward migration again in September and October; however, such a
migration 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

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. Based on census data, they estimated a minimum Nova Scotian
population of 870 sei whales.

The total number of sei whalesin the U.S. Atlantic EEZ is unknown. Seasonal abundance estimates are
available from an aerial survey program conducted in the continental shelf and shelf edge waters between Cape
Hatteras, North Carolina, and Nova Scotia from 1978 to 1982 (CeTAP 1982). A spring population estimate of 253
(CV =0.63) was based on CeTAP (1982) data. This estimate is not corrected for submerged animals that may have
goneunsighted by the aerial surveys. Spring datawere used sinceit wasthe only seasonal estimate provided in CETAP
(1982). This estimate may not reflect the current true population because of the fact that data are a decade old and
because of low survey effort in areas and seasons that are likely to be significant for sei whales. No sei whales were
sighted during an August-October 1991 aerial survey in the CeTAP study area (NMFS unpublished data); therefore,
there are no current estimates of sei whale abundance.

Minimum Population Estimate
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.
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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 is based on theoretical cal culations showing
that cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life
history (Anon. 1994).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) (Anon. 1994). No PBR can be cal cul ated because minimum
population size is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

There are few if any data on fishery interactions or human impacts. There are no reports of mortality,
entanglement, or injury in the NEFSC or NE Regional Office databases; however, there is a report of a ship strike.
The New England Aquarium documented a sei whale carcass hung on the bow of a container ship as it docked in
Boston on November 17, 1994. The crew estimated that the whale had been hung on the bow for approximately four
daysprior totheship’sarriving in port. Therewas no reported fishery-related mortality or seriousinjury to finwhales
in fisheries observed by NMFS during 1989-1993. Thetotal fishery-related mortality and seriousinjury for this stock
is unknown, but can be considered insignificant and approaching zero mortality and serious injury rate. This
determination cannot be made for specific fisheries until the implementing regulationsfor Section 118 of the MMPA
have been reviewed by the public and finalized.

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 is unknown, but the speciesis listed as endangered under the ESA.
There areinsufficient datato determinethe popul ation trendsfor sel whales. Thetotal level of human-caused mortality
and serious injury isunknown, but it is believed to beinsignificant. Any fishery-related mortality would be unlawful
because there is 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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MINKE WHALE (Balaenoptera acutorostrata):
Canadian East Coast Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Minkewhal eshaveacosmopolitandistribution - g
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the Canadian east coast population. s
Minke whales off the eastern coast of the N
United States are considered to be part of the Canadian
east coast population, which inhabitsthe areafromthe |~
eastern half of the Davis Strait out to 45°W and south
to the Gulf of Mexico. The relationship between this % /7
and the other three populationsis uncertain.
The minke whale is the third most abundant
large whale in the U.S. Atlantic Exclusive Economic Northwest Atlantic
Zone (EEZ). It is common and widely distributed .ﬁ\ ’ Ocean
(CeTAP 1982); however, because of its smaller size, ]/')
more rapid movements, and less observable behavior, /’ A
thereismoreuncertai nty about abundance, distribution,
and behavior than for other large cetaceans. There Figurel. Distribution of minke whale sightings from NEFSC
appears to be a strong seasonal component to minke  shipboard surveys during the summer in 1990-1994. |sobaths
whale distribution. Spring and summer are times of ~ areat 100 mand 1,000 m.
relatively widespread and common occurrence, and they
are most abundant in New England waters during this time. The number of minke whales and the area occupied by
themisreduced in thefall. Inwinter, the species appearsto be largely absent from the area. Like most other baleen
whales, the minke whale generally occupiesthe continental shelf proper, rather than the continental shelf edgeregion.
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 several 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, three
estimates exist for portions of the habitat — a 1978-1982 estimate (CeTAP 1982), a shipboard survey estimate from
the summers of 1991 and 1992, and a shipboard estimate, from June-July 1993.

Seasonal abundance estimates are available from an aerial survey program conducted in the continental shelf
and continental shelf edge waters between Cape Hatteras, North Carolina, and Nova Scotiafrom 19780 1982 (CeTAP
1982). A spring population estimate of 320 minke whales was based on CeTAP (1982) data [coefficient of variation
(CV) =0.23]. Thisestimate may not reflect the actual population size because adive-time correction was not included,
the data are a decade old, and survey effort was low in certain seasons and areas (e.g., the fall season on eastern and
southeastern Georges Bank).

Minke whale abundance in the northern Gulf of Maine-lower Bay of Fundy region during the summers of
1991 and 1992 was estimated to be 2,650 minke whales (CV =0.31). Thisisaweighted-average abundance estimate
where each annual estimate is weighted by the inverse of its variance (NMFS unpublished data). The data used in
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estimating minke whale abundance were obtained from two shipboard line transect sighting surveys designed to
estimate abundance of harbor porpoises (Palka, in press). Two independent teams of observers on the same ship
surveyed using the naked eye in non-closing mode. The abundance estimate includes an estimate of g(0), probability
of detection, for both teams of 0.60 (CV = 0.12) [using each team's data separately produced a g(0) value of 0.31 (CV
=0.22)]. The g(0)-corrected abundance estimate was cal culated using the product interval analytical method (Palka,
in press). Variability was estimated using bootstrap resampling techniques.

The 1991-1993 estimates suggest that minkewhal e abundance may be an order of magnitude greater than was
estimated by CeTAPin 1982; however, two qualificationsto the estimate must be made. The study areawas stratified
by water depth and expected density of harbor porpoises, although the observed distribution of minke whal es suggests
that the stratification scheme was appropriate for minke whales. Secondly, this estimate has not accounted for dive
times and ship avoidance. Both of these behavioral factors could significantly influence the abundance estimate, but
if they were taken into account this would probably not result in a lower abundance estimate.

An abundance estimate was also derived in alimited portion of the stock range using data collected during
a June-July 1993 NEFSC shipboard line transect survey conducted between the 200 and 2,000 m isobaths from the
southern edge of Georges Bank, across the entrance to the Northeast Channel, and to the southwestern edge of the
Scotian Shelf. The estimate for this areais 330 whales (CV = 0.66).

There are no estimates of abundancefor this speciesin Canadian waters, which lie farther north or east of the
above two surveys.

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normal distributed abundance average estimate of 2,650 whales based on the 1991-1992 surveys (CV =0.31) (NMFS
unpublished data), which is equivalent to the 20th percentile of the log-normal distribution as specified by NMFS
(Anon. 1994), and was 2,053 minke whales. The 1991-1992 survey was used because it covered alarger proportion
of the known habitat than that covered during the 1993 survey. The Gulf of Maine and Georges Bank abundance
estimates were not combined because the June-July 1993 Georges Bank survey was conducted at aplacethroughwhich
minke whales migrate to spend the summer in the Gulf of Maine (the time and place of the 1991-1992 surveys).

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 is based 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 (Anon. 1994).

Some hiological parametersthat could be used to estimate thisrate are asfollows. Females mature when 6-8
years old; pregnancy rates are approximately 0.86 to 0.93; thus, the calving interval isbetween 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 whal es the maximum age appears to be about 50
years (Katona et al. 1993; IWC 1991).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) (Anon. 1994). The recovery factor was set at 0.50 because
of the stock's status relative to its OSP level is unknown. PBR for this stock is 21 whales.

ANNUAL HUMAN-CAUSED MORTALITY AND INJURY

In U.S. waters, an entanglement database maintained by NE Regional Office for 1975-1992 includes 36
records of minke whales. The gear includes unspecified fishing net, unspecified cable or line, fish trap, weirs, seines,
gillnets, and lobster gear. In areview of cetaceans and fishery interactions, Read (1994) reported that a minke whale
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wasfound dead inaRhodelsland fish trap in 1976, and that aminke whale wastrapped and released alivein aherring
weir off northern Maine in 1990. One minke whale was reported caught in a bluefin tuna purse seine off Stellwagen
Bank in 1991 and released uninjured (D. Beach, NMFS NE Regional Office, personal communication).

The only two records of minke whales in the NEFSC Sea Sampling database were from July 1991, south of
Penobscot Bay, Maine, and October 1992, off the coast of New Hampshire near Jeffreys Ledge, in the Gulf of Maine
sink gillnet fishery. One was dead, onewasreleased alive. A minke whale was caught and released in the Japanese
tunalongline fishery in 3,000 m of water, south of Lydonia Canyon on Georges Bank, in September 1986 (Waring et.
al 1990). An immature female minke whale, entangled with line around the tail stock, came ashore on the
Jacksonville, Florida, jetty on 31 January 1990, and on 15 March 1992, ajuvenile female minke whale with propeller
scars was found floating east of the St. Johns channel entrance (R. Bonde, USFWS, Gainesville, FL, personal
communication).

Information about minke whal e interactionswith fishing gear is not well quantified or recorded in most parts
of Canada. The following were reported in Read (1994). Six minke whales were reported entangled in gillnetsin
Newfoundland and L abrador during 1989. One of these animalsescaped towing gear, therest died. Fiveminkewhales
wereentrapped and died in Newfoundland cod traps during 1989. During 1980 and 1990, 15 of 17 minke whaleswere
released alive from herring weirsin the Bay of Fundy. In 1990, ten minke whales were trapped in the Bay of Fundy
weirs, but all were released alive. Salmon gillnets in Canada have taken a few minke whales. In Newfoundland in
1979, one minke whale died in asalmon net. Between 1979 and 1990, it was estimated that 15% of the minke whale
takes were in salmon gillnets.

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 all other North Atlantic populations are presently still being harvested at low levels, at 1essthan 300 animal s per
population.

Because minke whalesinhabit coastal waters during much of the year, they may be affected by pollution. For
example, the levels of polychlorinated biphenylsin blubber from minke whalesin the St. Lawrence estuary in Canada
were high (Gaskin 1985).

Indirect impacts on prey species are also possible. Fishin the diet of minke whalesinclude herring, capelin,
cod, pollock, salmon, mackerel and sand lance. All of these species, except sand lance, are commercially harvested;
and cod and pollock are considered asfully exploited or overexploited (NMFS 1993). Consequentialy, the abundance
and distribution of minke whales may be affected by the commercial fishing of the above fish and squid species.

Accurate estimates of human-caused mortality are not available becauseit islikely that many entanglements,
injuries, and mortalities go unobserved and/or unrecorded, and existing data are fragmentary. Total annual estimated
averagefishery-related mortality and seriousinjury to this stock in the Atlantic in fisheries observed by NMFS during
1990-1993 was 2.5 minke whales (CV = 1.92). Thetotal fishery-related mortality and seriousinjury for this stock is
greater than 10% of the calculated PBR and, therefore, cannot be considered to be insignificant and approaching zero
mortality and serious injury rate. This determination cannot be made for specific fisheries until the implementing
regulations for Section 118 of the MMPA have been reviewed by the public and finalized.

Fishery Information

Prior to 1977, therewas no documentati on of marine mammal by-catch in distant-water fleet (DWF) activities
off the northeast coast of the U.S. With implementation of the Magnuson Fisheries Conservation and Management
Act in that year an observer program was established which has recorded fishery data and information of incidental
by-catch of marine mammals. In 1982, there were 112 different foreign vessels; 16%, or 18, were Japanese tuna
longline vessels operating along the U.S. east coast. This was the first year that the Northeast Regional Observer
Program assumed responsihility for observer coverage of the longline 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%. No mortalities were observed, but one animal was released alive in September 1986 (Waring et
al. 1990).

There are approximately 349 vessels (full and part time) in the New England multispecies sink gillnet fishery
(Walden, inreview). Observer coveragein trips has been 1%, 6%, 7.5%, and 5% for years 1990 to 1993. Thefishery
has been observed in the Gulf of Maine and in Southern New England. One mortality was observed in thisfishery in
1991. Estimated fishery-related mortality and serious injury attributable to this fishery was ten minke whales (CV =
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0.96) in 1991 (Northridge, in review). Annual estimated average fishery-related mortality and serious injury to this
stock in the Atlantic during 1990-1993 attributable to the sink gillnet fishery was 2.5 minke whales (CV = 1.92).

The Canadian groundfish gillnet fishery is important and widespread. Many fisherman hold groundfish
gillnet licenses but the number of active fisherman are unknown. 1n 1989, approximately 6,800 licenses were issued
to fishermen along the southern coast of Labrador, and northeast and southern coast of Newfoundland. In the Gulf
of St. Lawrence, there were about 3,900 licenses issued in 1989, while in the Bay of Fundy and southwestern Nova
Scotia 659 licenses were issued.

There were 3,121 cod traps operating in Newfoundland and Labrador during 1979. That number was
estimated to have grown to about 7,500 in 1980. The cod trap fishery in Newfoundland closed in 1993 due to the
depleted groundfish resources.

The Atlantic Canadian and Greenland salmon gillnet fishery is seasonal, with the peak from June to
September, depending on thelocation. In southern and eastern Newfoundland, and Labrador during 1989, there were
2,196 gear units used, where each gear unit consist of anet 91 m long. There is no effort data available for the
Greenland fishery. However the fishery was stopped in 1993 as a result of an agreement between the fishermen and
North Atlantic Salmon Fund (Read 1994). There was no reported fishery-related mortality or seriousinjury to minke
whales in this fishery.

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 Scotia and northern Maine coasts. In
1990 there were 180 active weirsin western Bay of Fundy, and 56 active weirsin Maine (Read 1994). There was no
reported fishery-related mortality or serious injury to minke whalesin thisfishery in U.S. Atlantic EEZ waters.

Ship Strikes

Minke whales inhabit coastal waters during much of the year and are subject to collision with vessels. In
one record in the NE Regional Office marine mammal stranding database, on 7 July 1974, the necropsy suggested a
vessel collision.

STATUSOF STOCK

The status of minke whales relativeto OSP in the U.S. Atlantic EEZ is unknown. The minke whale is not
listed as endangered under the Endangered Species Act (ESA). In Canada, the Cetacean Protection Regulations of
1982, promulgated under the standing Fisheries Act, prohibit the catching or harassment of all species of cetaceans,
including the minke whale. The level of human-caused mortality and serious injury is not likely to be high relative
to stock size because while fishery interactions do occur, most minke whales escape or are released unharmed. This
is not a strategic 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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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 extends
from the Arctic to at least mid-latitudes. Blue whales are most frequently sighted in the waters off eastern Canada,
with the majority of recent records from the Gulf of St. Lawrence (Searset 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).

The blue whale is best considered as an occasional visitor in U.S. Atlantic Exclusive Economic Zone (EEZ)
waters, which may be the current southern limit of its range (CeTAP 1982; Wenzel et al. 1988). All of the five
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.

The blue whale may be nomadic and open-ocean in habitat. In one example, anindividual wastracked from
near Newfoundland to south of Bermuda (Gagnon and Clark 1993).

POPULATION SIZE

Littleis known except for the Gulf of St. Lawrence area. Here, 308 individuals have been catalogued (Sears
etal. 1987). Mitchell (1974) estimated that the blue whale popul ation in the western North Atlantic may number only
in the low hundreds. R. Sears (personal communication) suggests that no present evidence exists to refute this
estimate.

Minimum Population Estimate
The 308 recognizable individuals from the Gulf of St. Lawrence area which were catalogued by Sears et a.
(1987) is considered to be a minimum population estimate.

Current Population Trend
Thereareinsufficient datato determinethe popul ation trendsfor thisspecies. Off west and southwest I celand,
an increasing trend of 4.9% a year was reported for the period 1969-1988 (Sigurjonsson and Gunnlaugsson 1990).

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 is based 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 (Anon. 1994).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) (Anon. 1994). The recovery factor was set at 0.10 because
the speciesis listed as endangered under the Endangered Species Act (ESA). PBR for this stock is 0.6 blue whales.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

There are no records of fishery-related mortality or serious injury to blue whalesin the U.S. Atlantic EEZ.
Total fishery-related mortality and serious injury for this stock is considered insignificant and approaching zero
mortality and serious injury rate. This determination cannot be made for specific fisheries until the implementing
regulations for Section 118 of the MMPA have been reviewed by the public and finalized.
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Fishery Information
Nofishery informationis presented because there are no observed fishery-related mortalitiesor seriousinjury.

STATUSOF STOCK

The status of this stock relative to OSP is unknown, but the speciesis listed as endangered under the ESA.
There areinsufficient datato determine population trendsfor bluewhales. Thetotal level of human-caused mortality
and serious injury isunknown, but it is believed to beinsignificant. Any fishery-related mortality would be unlawful
because there is no recovery plan currently in place. Thisis a strategic stock because the blue whale is listed as an
endangered species under the ESA.
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SPERM WHALE (Physeter macrocephalus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The sperm whale is reported during all four
seasons along the continental shelf edge in the
northeastern U.S. Atlantic coast Exclusive Economic
Zone (EEZ) (CeTAP 1982). These data as well as

observations in the literature suggest that the /’ © Og D
distribution of the sperm whale continues well beyond ' Q?

the continental shelf edge, over the continental slope, ° o
and into mid-ocean regions (Fig. 1). Waring et al. AN o M
(1993) suggest that this offshore distribution is more (0 o
commonly associated with the Gulf Stream edge and .,..-g 8
other features. In the shoreward direction, Hain and o o

Kenney (unpublished data) report an occurrence on the
continental shelf from August through November
inshore of the 100m depth contour south of New
England and on the southern Scotian Shelf.

There appears to be a distinct seasonal cycle.
In winter, sperm whales are concentrated east and
northeast of Cape Hatteras. In spring, the center of
distribution shifts northward to east of the Delmarva
peninsula, and is widespread throughout the central
portion of the mid-Atlantic bight and the southern
portion of Georges Bank. In summer, the distribution
issimilar but now also includes the areaeast and north  Figure 1. Distribution of sperm whale sightings from NEFSC
of Georges Bank and into the Northeast Channel region,  shipboard surveys during the summer in 1990-1994. Isobaths
aswell as the continental shelf south of New England.  areat 100 mand 1,000 m.

In the fal, 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.

The spermwhalesthat occur intheeastern U.S. EEZ likely represent only afraction of thetotal stock, perhaps
at alateral periphery of the entire range. The nature of linkages of this habitat with those to the south, north, and
offshoreisunknown. Historical whaling records compiled by Schmidly (1981) suggest an offshore distribution off the
southeast U.S., over the Blake Plateau, and offshore in the deep ocean. In the southeast Caribbean, both large and
small adults, as well as calves and juveniles of different sizes are reported (Watkins et al. 1985).

Geographic distribution of sperm whales may be linked to their social structure and their low reproductive
rate and both of these factors have management implications. Several basic groupings or social 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). 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. The basic social 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. Thereisevidence that some socia bonds
persist for many years. Sperm whales have avery low reproductive rate, probably the lowest recorded for any marine
mammal to date. The gestation period is estimated at 14-16 months, with a 5-year reproductive cycle.

Northwest Atlantic
QOcean

POPULATION SIZE
The total numbers of sperm whales off the U.S. or Canadian Atlantic coast are unknown, though several
estimates from selected regions of the habitat do exist. Seasonal abundance estimates are available from an aerial
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survey program conducted in continental shelf and continental shelf edge waters between Cape Hatteras, North
Carolina, and Nova Scotia from 1978 to 1982 (CeTAP 1982). An estimate based on an inverse variance weighted
pooling of CeTAP (1982) spring and summer datais 219 (CV = 0.36). An average for these two seasons was chosen
because the greatest proportion of the population off the northeast U.S. coast appears to be in the CeTAP study area
in these seasons. The data were analyzed using DISTANCE (Buckland et al. 1993; Laake et al. 1993), where the
confidence interval was calculated using the bootstrap log normal method. This estimate was not corrected for g(0),
the probability of detecting an animal group on the trackline.

Abundance estimateswere al so derived using data coll ected during an autumn 1991 linetransect aerial survey
inthe CeTAP study area(NMFSunpublished data), which included an interpl atform experiment between aTwin Otter
and an AT-11), and fromfour fine-scal e shipboard linetransect surveys (August 1990, June-July 1991, June-July 1993,
and August 1994) conducted in continental shelf edge and deeper oceanic waters (NMFS unpublished data). For both
the aerial and shipboard surveys, sightingswere almost exclusively in the continental shelf edge and continental slope
areas. The1991 aerial survey repeated many of the CeT AP-defined survey blocks, and added several continental slope
survey blocks. Due to westher and logistical constraints, several survey blocks south and east of Georges Bank were
not surveyed. Abundance estimates from this 1991 aerial survey were 337 (CV = 0.50) and 705 (CV = 0.66) for the
AT-11 and NOAA Twin Otter, respectively. Datawere not pooled, because theinterplatform calibration analysis has
not been conducted. Furthermore, these estimates are not fully comparable to the CeT AP estimates, because the 1991
data are from asingle survey, August to October, while the CeT AP estimates were based on data pooled over several
years of seasonal surveys.

An abundance estimate from the August 1990 shipboard survey, conducted principally along the Gulf Stream
north wall between Cape Hatteras and Georges Bank, is 338 (CV =0.31). The 1991 shipboard survey estimate, based
principally on sighting effort conducted between the 200 and 2,000 meter i sobathsfrom Cape Hatterasto Georges Bank
is736 (CV =0.36). Theestimatefor the 1993 survey, conducted principally between the 200 and 2,000 meter isobaths
from the southern edge of Georges Bank, across the Northeast Channel to the southeastern edge of the Scotian Shelf
is 116 (CV = 0.40). The 1994 estimate, based on survey effort within a Gulf Stream warm-core ring located in
continental slope waters southeast of Georges Bank is 623 (CV = 0.52).

Because the estimates presented here were not dive-time corrected, they arelikely downwardly biased and an
underestimate of actual abundance. Given that the average dive-time of sperm whalesis 45 min (W. A. Watkins,
personal communication), the bias may be substantial.

Although the stratification schemes used in the 1990-1994 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 1990-94 data suggest that, seasonally, at least several hundred sperm whales
are occupying these waters, with perhaps greater abundances in the mid Atlantic region. Thisis consistent with the
earlier CeTAPdatafrom adecade previous. Spermwhale abundance may increase offshore, particularly in association
with Gulf Stream and warm-core ring features; however, at present thereis no reliable estimate of total sperm whale
abundance in the western North Atlantic.

Minimum Population Estimate

The minimum popul ation estimatewasbased onthe AT-11 aerial survey popul ation estimatein autumn 1991
of 337 sperm whales (CV = 0.50). This estimate was selected because the AT-11 survey provided the most complete
coverage of continental shelf edge and continental slopewaters off the northeast U.S. coast. The minimum population
estimateisthelower limit of the two-tailed 60% confidenceinterval of thelog-normal distributed abundance estimate,
which isequivalent to the 20th percentile of the log-normal distribution as specified by NMFS (Anon. 1994), and was
226 sperm whales.

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

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

While moreis probably known about sperm whalelife history in other areas, somelife history and vital rates
information is available for the northwest Atlantic. Some of the life history parameters which have been estimated
include: calving interval is 3-4 years, lactation period is 24 months, gestation period is 14.5-16.5 months, births occur
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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 females, mean age at sexual maturity is 19 years for males and 9 years for females, and mean age at physical
maturity is 45 years for males and 30 years for females (Best 1974; Lockyer 1981).

Current and maximum net productivity rates for this stock are not known. The maximum net productivity
rate was assumed to be 0.04 for purposes of this assessment. Thisvalueisbased on theoretical calculations showing
that cetacean populations may not generally grow at rates much greater than 4% given the constraints of their
reproductive life history (Anon. 1994).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
statusrel ative to optimum sustainable popul ation (OSP) (Anon. 1994). Therecovery factor is0.10 becausethis species
islisted as endangered under the Endangered Species Act (ESA). PBR for this stock is 0.5 sperm whales.

ANNUAL HUMAN-CAUSED MORTALITY

Four hundred twenty-four sperm whal es were taken 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 fishery.
There was al so awell-documented sperm whal e fishery based on the west coast of Iceland. Other sperm whale catches
occurred near West Greenland, the Azores, Madeira, Spain, Spanish Morocco, Norway (coastal and pelagic), Faroes,
and British coastal. Whether the northwest Atlantic population is discrete from those fished elsewhere in the
northwestern or northeastern Atlanticiscurrently unresolved. There existsonetag return of amaletagged off Browns
Bank (Nova Scotia) in 1966 and returned from Spain in 1973. At present, because of their genera offshore
distribution, sperm whales are less likely to be impacted by humans and those impacts that do occur are lesslikely to
be recorded. There has been no complete analysis and reporting of existing data on this topic for the western North
Atlantic. Only a single record exists in the present NEFSC by-catch database. In July 1990, a sperm whale was
entangled and subsequently released (injured) from a swordfish drift net near the continental shelf edge on southern
Georges Bank.

Total annual estimated average fishery-related mortality and seriousinjury to this stock in the U.S. Atlantic
EEZ during 1989-1993 was 1.6 sperm whales (CV = 2.72). There is no information on incidental mortality in
fisheriesin Canadian waters. Total fishery-related mortality and serious injury for this stock is greater than 10% of
the calculated PBR, based on limited survey data, and cannot be considered insignificant and approaching zero
mortality and serious injury rate. This determination cannot be made for specific fisheries until the implementing
regulations for Section 118 of the MMPA have been reviewed by the public and finalized.

Fishery Information

The estimated total number of hauls in the Atlantic large pelagic drift gillnet 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, and 1993 were 233, 243, and 232 respectively. Fifty-nine vessels participated in this fishery
between 1989 and 1993. Observer coverage, percent of sets observed, ranged from 8% in 1989, 6% in 1990, 20% in
1991, to 40% in 1992 and 42% in 1993. 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 anorthern or summer stratum. One sperm whalewasentangled in thisfishery and released showing signs
of seriousinjury. Annual fishery-related mortality and seriousinjury was estimated using the aggregated catch rates,
by strata (Northridge, in review). Estimated annual fishery-related mortality and seriousinjury (CV in parentheses)
was 2.2 sperm whalesin 1989 (2.43), 4.4in 1990 (1.77), 0.5in 1991 (1.49), 0.4 (1.44) in 1992, and 0.3 (1.37) in 1993.

STATUSOF STOCK

The status of this stock relative to OSP is unknown, but the speciesis listed as endangered under the ESA.
There are insufficient data to determine population trends. The current stock abundance estimate was based upon a
small portion of the known stock range within the U.S. EEZ. Thisis believed to be an underestimate and estimates
of stock size based on surveys of the entire range are expected to result in ahigher calculated PBR. Thisisastrategic
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stock because the species is listed as endangered under the ESA and estimated annual fishery-related mortality and
serious injury exceeds PBR
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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 1994). 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). Pygmy sperm whales and dwarf sperm whales are difficult to
distinguish and sightings of either species are often categorized as Kogia spp. 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 species 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 cannot be estimated due to
uncertainty of species identification of sightings.

Minimum Population Estimate
A 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 not known for this stock.

POTENTIAL BIOLOGICAL REMOVAL
Potential biological removal level (PBR) was not cal cul ated because the minimum popul ation size cannot be
estimated.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Thelevel of past or current, direct, human-caused mortality of dwarf sperm whalesinthe U.S. Atlantic EEZ
isunknown. Availableinformation indicatesthereislikely little, if any, fisheriesinteraction with dwarf sperm whales
inthe U.S. Atlantic EEZ. It isnot known whether total fishery-related mortality and serious injury for this stock is
lessthan 10% of PBR and can therefore be considered insignificant and approaching zero mortality and seriousinjury
rate, because PBR cannot be calculated. This determination cannot be made for specific fisheries until the
implementing regulations for Section 118 of the MMPA have been reviewed by the public and finalized.

Fisheries Information

Current data sourcesinclude the Northeast Fisheries Science Center (NEFSC) Weigh Out Data Program and
Sea Sampling Observer Program initiated in 1989. In 1986, NMFS established a mandatory logbook system for large
pelagic fisheries. Inlate 1992 and in 1993 the SEFSC provided observer coverage of pelagic longline vessals fishing
off the Grand Banks (Tail of the Banks) and provides observer coverage of vessels fishing south of Cape Hatteras.

By-catch has been observed by NMFS Sea Samplersin the swordfish/tuna/shark drift gillnet fishery, but no
mortalities have been documented in the Atlantic swordfish/tuna/shark longline, Atlantic swordfish/tuna/shark pair
trawl, New England multispecies sink gillnet and Gulf of Maine groundfish trawl fisheries.

28



Fifty-nine different vessels participated in this fishery at one time or another between 1989 and 1993.
Observer coverage, expressed as percent of sets observed, ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40%
in 1992, and 42% in 1993. Effort was concentrated along the southern edge of Georges Bank and off Cape Hatteras.
Examination of the species composition of the catch and locations of the fishery throughout the year, suggested that
the drift gillnet fishery be stratified into two strata, a southern or winter stratum, and a northern or summer stratum.
There were no reports of mortality or serious injury to dwarf sperm whales attributable to this fishery.
Therewereno reportsof incidental mortality or injury of dwarf spermwhal esassociated withthe U.S. longline
swordfish/tuna fishery which has been monitored at approximately 5% coverage by NMFS observers since 1992.
However, other fisheries which operate in areas frequented by dwarf sperm whales were not monitored by observers.
There were no documented strandings of dwarf sperm whales along the U.S. Atlantic coast during 1987-
present whichwereclassified aslikely caused by fishery interactions. Stranding dataprobably underestimatethe extent
of fishery-related mortality and seriousinjury becausenot all of the marine mammalswhich die or are seriously injured
may wash ashore, nor will al 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.

Other Mortality

At least 19 dwarf sperm whal e strandings have been documented along the U.S. Atlantic coast between Cape
Hatteras, North Carolina, and Miami, Florida, during 1987-1994. 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 is unknown. This speciesis not listed as endangered or threatened
under the Endangered Species Act. Thereisinsufficient information with which to assess population trends. Upon
the advice of the Atlantic Scientific Review Group this stock has been designated a strategic stock because PBR cannot
been determined and there is 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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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 1994). 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). Pygmy sperm whales and dwarf sperm
whales are difficult to distinguish and sightings of either species are often categorized as Kogia spp. 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 species 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). Pygmy sperm whale abundance cannot be estimated due
to uncertainty of species identification of sightings.

Minimum Population Estimate
A 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.

POTENTIAL BIOLOGICAL REMOVAL
Potential biological removal level (PBR) wasnot cal cul ated because the minimum popul ation estimate cannot
be calculated.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Thelevel of past or current, direct, human-caused mortality of pygmy sperm whalesinthe U.S. Atlantic EEZ
isunknown. Availableinformationindicatesthereislikely little, if any, fisheriesinteraction with pygmy spermwhales
inthe U.S. Atlantic EEZ.

There were no documented strandings of pygmy sperm whales along the U.S. Atlantic coast during 1987-
present whichwereclassified aslikely caused by fishery interactions. Stranding dataprobably underestimatethe extent
of fishery-related mortality and seriousinjury because not all of the marine mammalswhich 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. Finally, the level of technical expertise among stranding network personnel varies widely as does the
ability to recognize signs of fishery interaction.

It isnot known whether total fishery-related mortality and seriousinjury for thisstock islessthan 10% of PBR
and can therefore be considered insignificant and approaching zero mortality and serious injury rate, because PBR
cannot be calculated. This determination cannot be made for specific fisheries until the implementing regulationsfor
Section 118 of the MMPA have been reviewed by the public and finalized.
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Fisheries Information

Current data sources include the Northeast Fisheries Science Center (NEFSC) Weighout Data Program and
Sea Sampling Observer Program initiated in 1989. In 1986, NMFS established a mandatory logbook system for large
pelagic fisheries. Inlate 1992 andin 1993, the SEFSC provided observer coverage of pelagic longline vesselsfishing
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 swordfish/tuna/shark drift gillnet fishery, but no
mortalities have been documented in the Atlantic swordfish/tuna/shark longline, Atlantic swordfish/tuna/shark pair
trawl, New England multispecies sink gillnet and Gulf of Maine groundfish trawl fisheries.

The estimated total number of haulsin the Atlantic large pelagic drift gillnet fishery increased from 714 in
1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number
of haulsin 1991, 1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels participated in this
fishery at one time or another between 1989 and 1993. Observer coverage, expressed as percent of sets observed,
ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993. Effort was concentrated along
the southern edge of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and
locations of the fishery throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a
southern or winter stratum, and a northern or summer stratum. There were no reports of fishery-related mortality or
serious injury to pygmy sperm whales attributable to this fishery.

There were no reports of incidental mortality or injury of pygmy sperm whales associated with the U.S.
swordfish/tuna longline fishery which has been monitored at approximately 5% coverage by NMFS observers since
1992. However, other fisheries which operate in areas frequented by pygmy sperm whales were not monitored by
observers.

Other Mortality

At least 142 pygmy sperm whale strandings were documented along the U.S. Atlantic coast between Cape
Hatteras, North Carolina, and Miami, Florida, during 1987-1994. Two of the stranded animalshad plastic, or aplastic
bag or bags in their stomachs, and one additional animal had possible propeller cuts on it's flukes.

STATUSOF STOCK

The status of this stock relative to OSP is unknown. This speciesis not listed as endangered or threatened
under the Endangered Species Act. Thereisinsufficient information with which to assess population trends. Upon
the advice of the Atlantic Scientific Review Group this stock has been designated a strategic stock because PBR cannot
been determined and there is 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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KILLER WHALE (Orcinus orca):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Killer whalesare characterized asuncommon or rarein waters of the U.S. Atlantic Exclusive Economic Zone
(EEZ) (Katona et 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 same istrue 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 a. 1988). Inthe U.S. Atlantic EEZ, while their occurrence is unpredictable, they do occur in fishing
areas, perhaps coincident with tuna, in warm seasons (Katona et 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 definition isunknown. 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 is based 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 (Anon. 1994).

POTENTIAL BIOLOGICAL REMOVAL
No PBR can be estimated for this species at this time, because the minimum population size cannot be
determined.

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

Fishery Information

In 1992, there were approximately 349 vessels (full and part time) in the New England multispecies gillnet
fishery (Walden, in review). Observer coverage in trips had been 1%, 6%, 7.5%, and 5% for the years 1990 to 1993.
The fishery has been observed in the Gulf of Maine and in southern New England. Though the data have not been
analyzed, the fishery in 1994 (the only year with by-catch) is probably similar to that in the past.

Because there are no observed mortalities or seriousinjury between 1990 and 1993, the total fishery-related
mortality and seriousinjury for thisstock isconsidered insignificant and approaching zero mortality and seriousinjury
rate. This determination cannot be made for specific fisheries until the implementing regulations for Section 118 of
the MMPA have been reviewed by the public and finalized.
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STATUSOF STOCK

The status of killer whalesrelativeto OSPin U.S. Atlantic coast watersisunknown. The speciesisnot listed
as threatened or endangered under the Endangered Species Act. In Canada, the Cetacean Protection Regulations of
1982, promul gated under the standing Fisheries Act, prohibit the catching or harassment of all cetacean species. There
areinsufficient datato determine the population trendsfor this species. Thisisnot astrategic stock because, although
PBR could not be calculated, there is no evidence of human-induced mortality.
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PYGMY KILLER WHALE (Feresa attenuata):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The pygmy killer whale is distributed worldwide in tropical and subtropical waters (Ross and
Leatherwood 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 et al. 1994). This sighting, of a herd of six animals, was not made during visual sampling effort;
therefore, the sighting 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 popul ation estimate based on the count of animalsin 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 not known for this stock; therefore, the default maximum
net productivity rate of 0.04 (Anon. 1994) was used for purposes of this assessment.

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal level (PBR) was specified as the product of the minimum population size, one
half the maximum net productivity rate, and a recovery factor for endangered, threatened, or depleted stocks, or
stocks of unknown status relative to optimum sustainable population (OSP) (Anon. 1994). The recovery factor was
set at 0.50 because the status of the stock relative to OSP is unknown. The resulting PBR for this stock is 0.1
pygmy killer whale.

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, fisheries
interaction with pygmy killer whalesin the U.S. Atlantic EEZ. There have been no logbook reports of fishery-
related mortality or serious injury and no 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 serious injury because
not all of the dolphins which die or are seriously injured in fishery interactions wash ashore, nor will all 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.

The total 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 serious injury
rate. This determination cannot be made for specific fisheries until the implementing regulations for Section 118
of the MMPA have been reviewed by the public and finalized.
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Fisheries Information

Current data sources include the Northeast Fisheries Science Center (NEFSC) Weighout Data Program
and Sea Sampling Observer Program initiated in 1989. In 1986, NMFS established a mandatory logbook system
for large pelagic fisheries.  Inlate 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.

By-catch has been observed by NMFS Sea Samplers in the swordfish/tuna/shark drift gillnet fishery, but
no mortalities have been documented in the Atlantic swordfish/tuna/shark longline, Atlantic swordfish/tuna/shark
pair trawl, New England multispecies sink gillnet and Gulf of Maine groundfish traw! fisheries.

The estimated total number of haulsin the Atlantic large pelagic drift gillnet fishery increased from 714
in 1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated
number of haulsin 1991, 1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels
participated in this fishery at one time or another between 1989 and 1993. Observer coverage, expressed as
percent of sets observed, ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993.
Effort was concentrated along the southern edge of Georges Bank and off Cape Hatteras. Examination of the
species composition of the catch and locations of the fishery throughout the year, suggested that the drift gillnet
fishery be stratified into two strata, a southern or winter stratum, and a northern or summer stratum. There were
no reports of fishery-related mortality or serious injury to pygmy killer whales attributable to this fishery.

There have been no reports of incidental mortality or injury of pygmy killer whales associated with the
U.S. longline swordfish/tuna fishery which has been monitored at approximately 5% coverage by NMFS observers
since 1992; however, there may be other fisheries which operate in areas frequented by pygmy killer whales which
are not monitored by NMFS observers.

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 coast waters is unknown. The species
isnot listed as threatened or endangered under the Endangered Species Act. There are insufficient data to
determine the population trends for this species. Thisisnot a strategic stock because there is no known fishery-
related mortality or serious injury.
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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
sightingsinthe 1978-82 CeTAP surveys. Both sightingswerein the spring, along the 2,000 misobath (CeTAP 1982).

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

There are two main centers of bottlenose whale distribution in the western north Atlantic, one in the area
called"The Gully" just north of Sable Island, Nova Scotia, and the other in Davis Strait off northern Labrador. Studies
at the entranceto the Gully from 1988-1991 identified 208 individual s and estimated the local population size at afew
hundred individuals (Faucher et al. 1991). Mitchell and Kozicki (1975) documented stranding records in the Bay
of Fundy and as far south as Rhode Island. Stock definition is unknown.

POPULATION SIZE
The tota 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 not known for this stock. The maximum net productivity
rate was assumed to be 0.04 for purposes of this assessment. Thisvalue is based 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 (Anon. 1994).

POTENTIAL BIOLOGICAL REMOVAL
No PBR can be estimated for this species at this time, 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 (Labrador and Newfoundland) in several
episodes. Thefishery peakedin 1965. Decreasing catchesled to the cessation of thefishery inthe 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 1962-1967 (Mead 1989; Mitchell 1977).

Fishery Information

Because there are no observed mortalities or serious injury, no fishery information is presented. The total
fishery-related mortality and serious injury for this stock is considered insignificant and approaching zero mortality
and serious injury rate. This determination cannot be made for specific fisheries until the implementing regulations
for Section 118 of the MMPA have been reviewed by the public and finalized.
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STATUSOF STOCK

The status of northern bottlenose whales relativeto OSP in U.S. Atlantic coast waters is unknown; however,
adepletion in Canadian watersin the 1970s may haveimpacted U.S. distribution and may berelevant to current status
in U.S. waters. The speciesisnot listed as threatened or endangered under the Endangered Species Act. In Canada,
the Cetacean Protection Regulations of 1982, promulgated under the standing Fisheries Act, prohibit the catching or
harassment of all cetacean species. Thereareinsufficient datato determinethe population trendsfor thisspecies. This
is not a strategic stock because there are no recent records of fishery-related mortality or serious injury.
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CUVIER'SBEAKED WHALE (Ziphius cavirostris):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
The distribution of Cuvier's beaked whales is - .
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Minimum Population Estimate shipboard surveys during the summer in 1990-1994. |sobaths
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minimum population 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. This value is based on theoretical cal cul ations showing
that cetacean populations may not generally grow at rates much greater than 4% given the constraints of their
reproductive life history (Anon. 1994).

Some of the life history parameters which have been estimated include: length at birth is2 to 3 m, length at
sexual maturity 6.1 m for females, and 5.5 m for males, maximum age for females were 30 growth layer groups
(GLG's) and for males was 36 GLG's, which may be annual layers (Mitchell 1975; Mead 1984; Houston 1990).

POTENTIAL BIOLOGICAL REMOVAL
No PBR can be estimated for this species at this time, because the minimum population size cannot be
determined.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Beaked whales (many unidentified as to species) have been killed in the pelagic drift gillnet fishery off the
U.S. Atlantic coast. Whilethere are no reported takesin other continental shelf edgefisheries(i.e., pelagic pair trawl,
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longline), observer coverage in these fisheriesislow and because beaked whal es occupy this habitat, unreported takes
may have occurred.

Total fishery-related mortality and serious injury cannot be estimated separately for each beaked whale
species because of the uncertainty in speciesidentification by fishery observers. The Atlantic Scientific Review Group
advised adopting the risk-averse strategy of assuming that any beaked whale stock which occurredinthe U.S. Atlantic
Exclusive Economic Zone (EEZ) might have been subject to the observed fishery-related mortality and seriousinjury.
Twenty-two fishery-related beaked whale mortalities were observed between 1989 and 1993. The 1989-1993 total
average estimated annual fishery-related mortality of beaked whalesin the U.S. EEZ was 34 (CV = 0.69). Although
PBR cannot be determined, the total fishery-related mortality and serious injury for this stock is not considered to be
insignificant and approaching zero mortality and seriousinjury rate. This determination cannot be made for specific
fisheries until the implementing regulations for Section 118 of the MMPA have been reviewed by the public and
finalized.

Fisheries Information

There is no historical information available that documents incidental mortality in either U.S. or Canadian
Atlantic coast fisheries.

Current data sourcesinclude the Northeast Fisheries Science Center (NEFSC) Weigh Out Data Program and
Sea Sampling Observer Program initiated in 1989. In 1986, NMFS established a mandatory logbook system for large
pelagic fisheries. These logbooks are maintained at Southeast Fisheries Science Center (SEFSC). 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. Total fishery-related
mortality and serious injury cannot be estimated separately for each beaked whale species because of the uncertainty
in species identification by fishery observers. The Atlantic Scientific Review Group advised adopting the risk-averse
strategy of assuming that any beaked whale stock which occurred in the U.S. Atlantic EEZ might have been subject
to the observed fishery-related mortality and serious injury.

By-catch has been observed by NMFS Sea Samplersin the swordfish/tuna/shark drift gillnet fishery, but no
mortalities have been documented in the Atlantic swordfish/tuna/shark longline, Atlantic swordfish/tuna/shark pair
trawl, New England multispecies sink gillnet, or New England groundfish trawl observed fisheries.

The estimated total number of haulsin the Atlantic large pelagic drift gillnet fishery increased from 714 in
1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number
of haulsin 1991, 1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels participated in this
fishery at one time or another between 1989 and 1993. Observer coverage, expressed as percent of sets observed,
ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993. Effort was concentrated along
the southern edge of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and
locations of the fishery throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a
southern or winter stratum, and a northern or summer stratum. Estimates of the total by-catch, for each year, were
obtained using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge, in review). By-catch of beaked
whales has only occurred from Georges Canyon to Hydrographer Canyon aong the continental shelf break and
continental slopeduring July to October. Twenty-two fishery-related beaked whale mortalitieswere observed between
1989 and 1993. The estimated annual fishery-related mortality (CV in parentheses) was60in 1989 (0.49), 76 in 1990
(0.56), 13 in 1991 (0.57), 9.7 in 1992 (0.53), and 12 in 1993 (0.32).

STATUSOF STOCK

The status of Cuvier's beaked whale relativeto OSP in U.S. Atlantic coast waters is unknown. This species
is not listed as threatened or endangered under the Endangered Species Act. In Canada, the Cetacean Protection
Regulationsof 1982, promul gated under the Standing Fisheries Act, prohibit the catching or harassment of all cetacean
species. Thereareinsufficient datato determine popul ation trendsand thelevel of human-caused mortality and serious
injury isunknown because of uncertainty regarding speciesidentification in observed fisheries. I1f onewereto assume
that theincidental fisheriesmortality of thefour Mesoplodon spp. and Z. cavirostriswasrandom with respect to species
(i.e., in proportion to their relative abundance), then the minimum population estimate for all of those stocks would
need to sumto at least 3,400 in order for an annual mortality of 34 animals not to exceed the PBR of any one of these
species. Because an assumption of unselectiveincidental fishing mortality isprobably overly optimistic and represents
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a best case situation, it is likely that a combined minimum population estimate of substantially greater than 3,400
would be necessary for an annual mortality of 34 to not exceed the PBR of any one of these five stocks. The largest
recent abundance estimate available for beaked whales in the western North Atlantic was 612 (CV = 0.73), which
would result in a minimum population estimate of 353 beaked whales; however, this estimate does not include a
correction factor for submerged animals which may be substantial. Thisis a strategic stock because of uncertainty
regarding stock size and evidence of fishery-related mortality and serious injury.
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TRUE'SBEAKED WHALE (Mesoplodon mirus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Within the genus Mesoplodon, there are four > ?-
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POPULATION SIZE

Population size can presently be described only for undifferentiated Mesoplodon spp. The total number of
beaked whal es (Mesoplodon spp.) along the eastern U.S. or Canadian coastsisunknown, though several estimatesfrom
select regions of the habitat do exist. Seasonal abundance estimates are available from an aerial line transect survey
program conducted in the continental shelf waters between Cape Hatteras, North Carolina, and Nova Scotiafrom 1978
to 1982 (CeTAP 1982), just after cessation of extensive foreign fishing operations in this region. An abundance
estimate based on CeTAP summer datais 120 (CV = 0.71). Thisestimate was not corrected for g(0), the probability
of detecting an animal group on the trackline.

Abundance estimates were also derived using data collected during an autumn 1991 aerial survey in the
CeTAP study area (NMFS unpublished data), which included an interplatform experiment between a Twin Otter and
an AT-11), and from several fine-scale ship line transect surveys (August 1990, June-July 1991, June-July 1993, and
August 1994) conducted in continental shelf edge and deeper oceanic waters(NMFSunpublished data). Thedatawere
analyzed using DISTANCE (Buckland et al. 1993; Laake et al. 1993) where the CV was estimated using the bootstrap
lognormal method. For the aerial and shipboard surveys, sightings were amost exclusively in the continental shelf
edge and continental slope water areas. Abundance estimates from the 1991 aerial survey were 612 (CV =0.73) and
370 (CV = 0.65), respectively, for the AT-11 and Twin Otter. Data were not pooled, because the interplatform
calibration analysis has not been conducted. Furthermore, these estimates are not fully comparable to the CeTAP
estimates, because the 1991 data are from a single survey, August to October, while the CeTAP estimates were based
on data pooled over several years of seasonal surveys.

An abundance estimate from the August 1990 shipboard survey, conducted principally along the Gulf Stream
north wall between Cape Hatteras and Georges Bank, was 442 (CV = 0.51). The 1991 survey estimate, based
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principally on sighting effort conducted between the 200 and 2,000 meter i sobathsfrom Cape Hatterasto Georges Bank
is262 beaked whales (CV =0.99). Theestimatefor the 1993 survey, conducted principally between the 200 and 2,000
meter isobaths from the southern edge of Georges Bank, acrossthe Northeast Channel to the southwestern edge of the
Scotian Shelf was 330 beaked whales (CV = 0.66). The 1994 estimate, based on survey effort within a Gulf Stream
warm-core ring located in continental slope waters southeast of Georges Bank was 99 beaked whales (CV = 0.64).
Because the number of beaked whale sightingsin each survey were extremely low (3 to 10), and their sightability and
behavior preclude pooling with other cetaceans, the abundance estimates are based on small sample sizes. Therefore,
the above abundance estimates should be viewed with caution.

Although the 1990-1994 surveysdid not sample exactly the same areas or encompassthe entire beaked whale
habitat, they did focus on segments of known or suspected high-use habitats off the northeastern U.S. coast. The
collective 1990-94 data suggest that, seasonally, at least several hundred beaked whales are occupying these waters,
highest levels of abundance in the Georges Bank region. Thisis consistent with the earlier CeTAP results. Recent
results suggest that beaked whale abundance may be highest in association with Gulf Stream and warm-core ring
features. However, at present there are no estimates of total abundance for beaked whales in the western North
Atlantic.

Because the estimates presented here were not dive-time corrected, they are likely negatively biased and
probably underestimate actual abundance. Given that Mesoplodon spp. prefers deep-water habitats (Mead 1989) the
bias may be substantial.

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 is based 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 (Anon. 1994).

POTENTIAL BIOLOGICAL REMOVAL
No PBR can be estimated for this species at this time, because the minimum population size cannot be
determined.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Beaked whales (many unidentified as to species) have been killed in the pelagic drift gillnet fishery off the
U.S. Atlantic coast. Whilethere are no reported takesin other continental shelf edgefisheries(i.e., pelagic pair trawl,
longline), observer coverage in these fisheriesislow and because beaked whal es occupy this habitat, unreported takes
may have occurred.

Total fishery-related mortality and serious injury cannot be estimated separately for each beaked whale
species because of the uncertainty in speciesidentification by fishery observers. The Atlantic Scientific Review Group
advised adopting the risk-averse strategy of assuming that any beaked whale stock which occurredinthe U.S. Atlantic
Exclusive Economic Zone (EEZ) might have been subject to the observed fishery-related mortality and seriousinjury.
Twenty-two fishery-related beaked whale mortalities were observed between 1989 and 1993. The 1989-1993 total
average estimated annual fishery-related mortality of beaked whalesin the U.S. EEZ was 34 (CV = 0.69). Although
PBR cannot be determined, the total fishery-related mortality and serious injury for this stock is not considered to be
insignificant and approaching zero mortality and seriousinjury rate. This determination cannot be made for specific
fisheries until the implementing regulations for Section 118 of the MMPA have been reviewed by the public and
finalized.
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Fisheries Information

There is no historical information available that documents incidental mortality in either U.S. or Canadian
Atlantic coast fisheries (Read 1994).

Current data sourcesinclude the Northeast Fisheries Science Center (NEFSC) Weigh Out Data Program and
Sea Sampling Observer Program initiated in 1989. In 1986, NMFS established a mandatory logbook system for large
pelagic fisheries. These logbooks are maintained at Southeast Fisheries Science Center (SEFSC). 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. Total fishery-related
mortality and serious injury cannot be estimated separately for each beaked whale species because of the uncertainty
in species identification by fishery observers. The Atlantic Scientific Review Group advised adopting the risk-averse
strategy of assuming that any beaked whale stock which occurred in the U.S. Atlantic EEZ might have been subject
to the observed fishery-related mortality and serious injury.

By-catch has been observed by NMFS Sea Samplersin the swordfish/tuna/shark drift gillnet fishery, but no
mortalities have been documented in the Atlantic swordfish/tuna/shark longline, Atlantic swordfish/tuna/shark pair
trawl, New England multispecies sink gillnet, or New England groundfish trawl observed fisheries.

The estimated total number of hauls in the Atlantic large pelagic drift gillnet fishery increased from 714 in
1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number
of haulsin 1991, 1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels participated in this
fishery at one time or another between 1989 and 1993. Observer coverage, expressed as percent of sets observed,
ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993. Effort was concentrated along
the southern edge of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and
locations of the fishery throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a
southern or winter stratum, and a northern or summer stratum. Estimates of the total by-catch, for each year, were
obtained using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge, in review). By-catch of beaked
whales has only occurred from Georges Canyon to Hydrographer Canyon along the continental shelf break and
continental slopeduring July to October. Twenty-two fishery-related beaked whale mortalitieswere observed between
1989 and 1993. The estimated annual fishery-related mortality (CV in parentheses) was60in 1989 (0.49), 76 in 1990
(0.56), 13in 1991 (0.57), 9.7in 1992 (0.53), and 12in 1993 (0.32). The 1989-1993 average estimated annual fishery-
related mortality of beaked whales was 34 (CV = 0.69).

STATUSOF STOCK

The status of True's beaked whale relativeto OSPin U.S. Atlantic coast watersis unknown. This speciesis
not listed as threatened or endangered under the Endangered Species Act. In Canada, the Cetacean Protection
Regulationsof 1982, promul gated under the Standing Fisheries Act, prohibit the catching or harassment of all cetacean
species. Thereareinsufficient datato determine popul ation trendsand thelevel of human-caused mortality and serious
injury isunknown because of uncertainty regarding speciesidentification in observed fisheries. If onewereto assume
that theincidental fisheriesmortality of thefour Mesopl odon spp. and Z. cavirostriswas random with respect to species
(i.e., in proportion to their relative abundance), then the minimum population estimate for all of those stocks would
need to sumto at least 3,400 in order for an annual mortality of 34 animals not to exceed the PBR of any one of these
species. Because an assumption of unselectiveincidental fishing mortality isprobably overly optimistic and represents
a best case situation, it is likely that a combined minimum population estimate of substantially greater than 3,400
would be necessary for an annual mortality of 34 to not exceed the PBR of any one of these five stocks. The largest
recent abundance estimate available for beaked whales in the western North Atlantic was 612 (CV = 0.73), which
would result in a minimum population estimate of 353 beaked whales; however, this estimate does not include a
correction factor for submerged animals which may be substantial. Thisis a strategic stock because of uncertainty
regarding stock size and evidence of fishery-related mortality and serious injury.
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GERVAIS BEAKED WHALE (Mesoplodon europaeus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Within the genus Mesoplodon, there are four
species of beaked whales in the northwest Atlantic.
These include Gervais beaked whale, Mesoplodon
europaeus, True's beaked whale, M. mirus; Blainville's
beaked whale, M. densirostris; and Sowerby's beaked
whale, M. bidens. These speciesaredifficult toidentify
to the species level at sea; therefore, much of the
available characterization for beaked whalesisto genus
level only.

The distribution of Mesoplodon spp. in the
northwest Atlantic is known principally from stranding
records (Mead 1989). Off the northeast U.S. coast,
beaked whale (Mesoplodon spp.) sightings have
occurred principally along the southern edge of Georges
Bank (CeTAP 1982; NMFS unpublished data). Most
sightings were in late spring and summer. In addition,
beaked whaleswere al so sighted in Gulf Stream features
during NEFSC 1990-1994 surveys (NM FS unpublished
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Northwest Atlantic
Ocean

data).

Gervaiss besked whales are believed to be
principally oceanic, and strandings have been reported
from the mid-Atlantic Bight to Florida, into the
Caribbean and the Gulf of Mexico (Leatherwood et al.
1976; Mead 1989). This is the commonest species of
Mesoplodon stranded along the U.S. Atlantic coast.
The northernmost stranding was off New Y ork (Mead
1989).

Figure 1. Distribution of beaked whale sightings from NEFSC
shipboard surveys during the summer in 1990-1994. |sobaths
are at 100 mand 1,000 m.

POPULATION SIZE

Population size can presently be described only for undifferentiated Mesoplodon spp. The total number of
beaked whales (Mesoplodon spp.) along the eastern U.S. or Canadian coasts are unknown, though several estimates
from select regions of the habitat do exist. Seasonal abundance estimates are available from an aerial line transect
survey program conducted in the continental shelf waters between Cape Hatteras, North Carolina, and Nova Scotia
from 1978 to 1982 (CeTAP 1982), just after cessation of extensive foreign fishing operations in this region. An
abundance estimate based on CeTAP summer datais 120 (CV = 0.71). This estimate was not corrected for g(0), the
probability of detecting an animal group on the trackline.

Abundance estimateswere al so derived using data coll ected during an autumn 1991 aerial linetransect survey
inthe CeTAP study area(NMFSunpublished data), which included an interpl atform experiment between aTwin Otter
and an AT-11), and from several fine-scale ship line transect surveys (August 1990, June-July 1991, June-July 1993,
and August 1994) conducted in continental shelf edge and deeper oceanic waters (NMFS unpublished data). For the
aerial and shipboard surveys, sightings were almost exclusively in the continental shelf edge and continental slope
water areas. The datawere analyzed using DISTANCE (Buckland et al. 1993; Laake et al. 1993) where the CV was
estimated using the bootstrap lognormal method. Abundance estimates from the 1991 aerial survey were 612 (CV =
0.73) and 370 (CV = 0.65), respectively, for the AT-11 and Twin Otter. Data were not pooled, because the
interplatform calibration analysis has not been conducted. Furthermore, these estimates are not fully comparable to
the CeTAP estimates, because the 1991 data are from a single survey, August to October, while the CeTAP estimates
were based on data pooled over severa years of seasona surveys.
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An abundance estimate from the August 1990 survey, conducted principally along the Gulf Stream northwall
between Cape Hatteras and Georges Bank, was 442 (CV = 0.51). The 1991 survey estimate, based principally on
sighting effort conducted between the 200 and 2,000 meter isobaths from Cape Hatteras to Georges Bank was 262
beaked whales (CV =0.99). Theestimate for the 1993 survey, conducted principally between the 200 and 2,000 meter
isobathsfrom the southern edge of Georges Bank, acrossthe Northeast Channel to the southwestern edge of the Scotian
Shelf was 330 beaked whales (CV = 0.66). The 1994 estimate, based on survey effort within aGulf Stream warm-core
ring located in continental slope waters southeast of Georges Bank was 99 beaked whales (CV = 0.64). Becausethe
number of beaked whale sightings in each survey were extremely low (3 to 10), and their sightability and behavior
preclude pooling with other cetaceans, the estimates of abundance are based on small sample sizes. Therefore, the
above abundance estimates should be viewed with caution.

Although the 1990-1994 surveysdid not sample exactly the same areas or encompassthe entire beaked whale
habitat, they did focus on segments of known or suspected high-use habitats off the northeastern U.S. coast. The
collective 1990-94 data suggest that, seasonally, at least several hundred beaked whales are occupying these waters,
with highest levels of abundance in the Georges Bank region. This is consistent with the earlier CeTAP results.
Recent results suggest that beaked whale abundance may be highest in association with Gulf Stream and warm-core
ring features. However, at present there are no estimates of total abundance for beaked whales in the western North
Atlantic.

Because the estimates presented here were not dive-time corrected, they are likely negatively biased and
probably underestimate actual abundance. Given that Mesoplodon spp. prefers deep-water habitats (Mead 1989) the
bias may be substantial.

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 is based 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 (Anon. 1994).

POTENTIAL BIOLOGICAL REMOVAL
No PBR can be estimated for this species at this time, because the minimum population size cannot be
determined.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Beaked whales (many unidentified as to species) have been killed in the pelagic drift gillnet fishery off the
U.S. Atlantic coast. Whilethere are no reported takesin other continental shelf edgefisheries(i.e., pelagic pair trawl,
longline), observer coverage in these fisheriesislow and because beaked whal es occupy this habitat, unreported takes
may have occurred.

Total fishery-related mortality and serious injury cannot be estimated separately for each beaked whale
species because of the uncertainty in speciesidentification by fishery observers. The Atlantic Scientific Review Group
advised adopting therisk-averse strategy of assuming that any beaked whale stock which occurredinthe U.S. Atlantic
Exclusive Economic Zone (EEZ) might have been subject to the observed fishery-related mortality and seriousinjury.
Twenty-two fishery-related beaked whale mortalities were observed between 1989 and 1993. The 1989-1993 total
average estimated annual fishery-related mortality of beaked whalesin the U.S. EEZ was 34 (CV = 0.69). Although
PBR cannot be determined, the total fishery-related mortality and serious injury for this stock is not considered to be
insignificant and approaching zero mortality and seriousinjury rate. This determination cannot be made for specific
fisheries until the implementing regulations for Section 118 of the MMPA have been reviewed by the public and
finalized.
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Fisheries Information

There is no historical information available that documents incidental mortality in either U.S. or Canadian
Atlantic coast fisheries (Read, 1994).

Current data sourcesinclude the Northeast Fisheries Science Center (NEFSC) Weigh Out Data Program and
Sea Sampling Observer Program initiated in 1989. In 1986, NMFS established a mandatory logbook system for large
pelagic fisheries. These logbooks are maintained at Southeast Fisheries Science Center (SEFSC). 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. Total fishery-related
mortality and serious injury cannot be estimated separately for each beaked whale species because of the uncertainty
in species identification by fishery observers. The Atlantic Scientific Review Group advised adopting the risk-averse
strategy of assuming that any beaked whale stock which occurred in the U.S. Atlantic EEZ might have been subject
to the observed fishery-related mortality and serious injury.

By-catch has been observed by NMFS Sea Samplersin the swordfish/tuna/shark drift gillnet fishery, but no
mortalities have been documented in the Atlantic swordfish/tuna/shark longline, Atlantic swordfish/tuna/shark pair
trawl, New England multispecies sink gillnet, or New England groundfish trawl observed fisheries.

The estimated total number of hauls in the Atlantic large pelagic drift gillnet fishery increased from 714 in
1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number
of haulsin 1991, 1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels participated in this
fishery at one time or another between 1989 and 1993. Observer coverage, expressed as percent of sets observed,
ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993. Effort was concentrated along
the southern edge of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and
locations of the fishery throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a
southern or winter stratum, and a northern or summer stratum. Estimates of the total by-catch, for each year, were
obtained using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge, in review). By-catch of beaked
whales has only occurred from Georges Canyon to Hydrographer Canyon along the continental shelf break and
continental slopeduring July to October. Twenty-two fishery-related beaked whale mortalitieswere observed between
1989 and 1993. The estimated annual fishery-related mortality (CV in parentheses) was60in 1989 (0.49), 76 in 1990
(0.56), 13 in 1991 (0.57), 9.7 in 1992 (0.53), and 12 in 1993 (0.32).

STATUSOF STOCK

The status of Gervais' beaked whale relativeto OSP in U.S. Atlantic coast waters is unknown. This species
is not listed as threatened or endangered under the Endangered Species Act. In Canada, the Cetacean Protection
Regulationsof 1982, promul gated under the Standing Fisheries Act, prohibit the catching or harassment of all cetacean
species. Thereareinsufficient datato determine popul ationtrendsand thelevel of human-caused mortality and serious
injury isunknown because of uncertainty regarding speciesidentification in observed fisheries. If onewereto assume
that theincidental fisheriesmortality of thefour Mesopl odon spp. and Z. cavirostriswas random with respect to species
(i.e., in proportion to their relative abundance), then the minimum population estimate for al of those stocks would
need to sumto at least 3,400 in order for an annual mortality of 34 animals not to exceed the PBR of any one of these
species. Because an assumption of unselectiveincidental fishing mortality isprobably overly optimistic and represents
a best case situation, it is likely that a combined minimum population estimate of substantially greater than 3,400
would be necessary for an annual mortality of 34 to not exceed the PBR of any one of these five stocks. The largest
recent abundance estimate available for beaked whales in the western North Atlantic was 612 (CV = 0.73), which
would result in a minimum population estimate of 353 beaked whales; however, this estimate does not include a
correction factor for submerged animals which may be substantial. This is a strategic stock because of uncertainty
regarding stock size and evidence of fishery-related mortality and serious injury.
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BLAINVILLE'SBEAKED WHALE (Mesoplodon densirostris):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE
Within the genus Mesoplodon, there are four - ?_
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species of beaked whales in the northwest Atlantic. /

These include: Blainville's beaked whale, Mesoplodon

densirostris; True's beaked whale, M. mirus, Gervais
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Blainville's besked whales have been reported | Ocean
from southwestern Nova Scotia to Florida, and are // / ©
believed to bewidely but sparsely distributed in tropical /
to warm-temperate waters (Leatherwood et a. 1976;  Figure 1. Distribution of beaked whale sightings from NEFSC
Mead 1989). There are two records of standings in  shipboard surveys during the summer in 1990-1994. |sobaths
Nova Scotia which probably represent strays from the  are at 200 mand 1,000 m.
Gulf Stream (Mead 1989). They are considered rarein
Canadian waters (Houston 1989).

POPULATION SIZE

Population size can presently be described only for undifferentiated Mesoplodon spp. The total nhumber of
beaked whal es(Mesopl odon spp.) along the eastern U.S. or Canadian coastsisunknown, though several estimatesfrom
select regions of the habitat do exist. Seasonal abundance estimates are available from an aerial line transect survey
program conducted in the continental shelf waters between Cape Hatteras, North Carolina, and Nova Scotiafrom 1978
to 1982 (CeTAP 1982), just after cessation of extensive foreign fishing operations in this region. An abundance
estimate based on CeTAP summer datais 120 (CV = 0.71). This estimate was not corrected for g(0), the probability
of detecting an animal group on the trackline.

Abundance estimates were also derived using data collected during an autumn 1991 aerial survey in the
CeTAP study area (NMFS unpublished data), which included an interplatform experiment between a Twin Otter and
an AT-11), and from several fine-scale ship line transect surveys (August 1990, June-July 1991, June-July 1993, and
August 1994) conducted in continental shelf edge and deeper oceanic waters (NMFS unpublished data). For the aerial
and shipboard surveys, sightings were ailmost exclusively in the continental shelf edge and continental slope water
areas. The data were analyzed using DISTANCE (Buckland et al. 1993; Laake et al. 1993) where the CV was
estimated using the bootstrap lognormal method. Abundance estimates from the 1991 aerial survey were 612 (CV =
0.73) and 370 (CV = 0.65), respectively, for the AT-11 and Twin Otter. Data were not pooled, because the
interplatform calibration analysis has not been conducted. Furthermore, these estimates are not fully comparable to
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the CeTAP estimates, because the 1991 data are from a single survey, August to October, while the CeTAP estimates
were based on data pooled over severa years of seasona surveys.

An abundance estimate from the August 1990 shipboard survey, conducted principally along the Gulf Stream
north wall between Cape Hatteras and Georges Bank, was 442 (CV = 0.51). The 1991 survey estimate, based
principally on sighting effort conducted between the 200 and 2,000 meter i sobathsfrom Cape Hatterasto Georges Bank
was 262 beaked whales (CV = 0.99). The estimate for the 1993 survey, conducted principally between the 200 and
2,000 meter isobaths from the southern edge of Georges Bank, across the Northeast Channel to the southwestern edge
of the Scotian Shelf was 330 beaked whales (CV = 0.66). The 1994 estimate, based on survey effort within a Gulf
Stream warm-core ring located in continental slope waters southeast of Georges Bank was 99 beaked whales (CV =
0.64). Because the number of beaked whale sightings in each survey were extremely low (3 to 10), and their
sightability and behavior preclude pooling with other cetaceans, the estimates of abundance are based on small sample
sizes. Therefore, the above abundance estimates should be viewed with caution.

Although the 1990-1994 surveys did not sample exactly the same areas or encompassthe entire beaked whale
habitat, they did focus on segments of known or suspected high-use habitats off the northeastern U.S. coast. The
collective 1990-94 data suggest that, seasonally, at least several hundred beaked whales are occupying these waters,
with highest levels of abundance in the Georges Bank region. This is consistent with the earlier CeTAP results.
Recent results suggest that beaked whale abundance may be highest in association with Gulf Stream and warm-core
ring features. However, at present there are no estimates of total abundance for beaked whales in the western North
Atlantic.

Because the estimates presented here were not dive-time corrected, they are likely negatively biased and
probably underestimate actual abundance. Given that Mesoplodon spp. prefers deep-water habitats (Mead 1989) the
bias may be substantial.

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 calculations showing
that cetacean populations may not generally grow at rates much greater than 4% given the constraints of their
reproductive life history (Anon. 1994).

POTENTIAL BIOLOGICAL REMOVAL
No PBR can be estimated for this species at this time, because the minimum population size cannot be
determined.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Beaked whales (many unidentified as to species) have been killed in the pelagic drift gillnet fishery off the
U.S. Atlantic coast. Whilethere are no reported takesin other continental shelf edgefisheries(i.e., pelagic pair trawl,
longline), observer coverage in these fisheriesislow and because beaked whal es occupy this habitat, unreported takes
may have occurred.

Total fishery-related mortality and serious injury cannot be estimated separately for each beaked whale
species because of the uncertainty in speciesidentification by fishery observers. The Atlantic Scientific Review Group
advised adopting the risk-averse strategy of assuming that any beaked whale stock which occurredinthe U.S. Atlantic
Exclusive Economic Zone (EEZ) might have been subject to the observed fishery-related mortality and seriousinjury.
Twenty-two fishery-related beaked whale mortalities were observed between 1989 and 1993. The 1989-1993 total
average estimated annual fishery-related mortality of beaked whalesin the U.S. EEZ was 34 (CV = 0.69). Although
PBR cannot be determined, the total fishery-related mortality and serious injury for this stock is not considered to be
insignificant and approaching zero mortality and seriousinjury rate. This determination cannot be made for specific
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fisheries until the implementing regulations for Section 118 of the MMPA have been reviewed by the public and
finalized.
Fisheries Information

There is no historical information available that documents incidental mortality in either U.S. or Canadian
Atlantic coast fisheries (Read 1994).

Current data sourcesinclude the Northeast Fisheries Science Center (NEFSC) Weigh Out Data Program and
Sea Sampling Observer Program initiated in 1989. In 1986, NMFS established a mandatory logbook system for large
pelagic fisheries. These logbooks are maintained at Southeast Fisheries Science Center (SEFSC). 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. Total fishery-related
mortality and serious injury cannot be estimated separately for each beaked whale species because of the uncertainty
in species identification by fishery observers. The Atlantic Scientific Review Group advised adopting the risk-averse
strategy of assuming that any beaked whale stock which occurred in the U.S. Atlantic EEZ might have been subject
to the observed fishery-related mortality and serious injury.

By-catch has been observed by NMFS Sea Samplersin the swordfish/tuna/shark drift gillnet fishery, but no
mortalities have been documented in the Atlantic swordfish/tuna/shark longline, Atlantic swordfish/tuna/shark pair
trawl, New England multispecies sink gillnet, or New England groundfish trawl observed fisheries.

The estimated total number of hauls in the Atlantic large pelagic drift gillnet fishery increased from 714 in
1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number
of haulsin 1991, 1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels participated in this
fishery at one time or another between 1989 and 1993. Observer coverage, expressed as percent of sets observed,
ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993. Effort was concentrated along
the southern edge of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and
locations of the fishery throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a
southern or winter stratum, and a northern or summer stratum. Estimates of the total by-catch, for each year, were
obtained using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge, in review). By-catch of beaked
whales has only occurred from Georges Canyon to Hydrographer Canyon along the continental shelf break and
continental slopeduring July to October. Twenty-two fishery-related beaked whale mortalitieswere observed between
1989 and 1993. The estimated annual fishery-related mortality (CV in parentheses) was60in 1989 (0.49), 76 in 1990
(0.56), 13 in 1991 (0.57), 9.7 in 1992 (0.53), and 12 in 1993 (0.32).

STATUSOF STOCK

Thestatus of Blainville'sbeaked whalerelativeto OSPin U.S. Atlantic coast watersisunknown. Thisspecies
is not listed as threatened or endangered under the Endangered Species Act. In Canada, the Cetacean Protection
Regulationsof 1982, promul gated under the Standing Fisheries Act, prohibit the catching or harassment of all cetacean
species. Thereareinsufficient datato determine popul ationtrendsand thelevel of human-caused mortality and serious
injury isunknown because of uncertainty regarding speciesidentification in observed fisheries. If onewereto assume
that theincidental fisheriesmortality of thefour Mesopl odon spp. and Z. cavirostriswas random with respect to species
(i.e., in proportion to their relative abundance), then the minimum population estimate for al of those stocks would
need to sumto at least 3,400 in order for an annual mortality of 34 animals not to exceed the PBR of any one of these
species. Because an assumption of unselectiveincidental fishing mortality isprobably overly optimistic and represents
a best case situation, it is likely that a combined minimum population estimate of substantially greater than 3,400
would be necessary for an annual mortality of 34 to not exceed the PBR of any one of these five stocks. The largest
recent abundance estimate available for beaked whales in the western North Atlantic was 612 (CV = 0.73), which
would result in a minimum population estimate of 353 beaked whales; however, this estimate does not include a
correction factor for submerged animals which may be substantial. This is a strategic stock because of uncertainty
regarding stock size and evidence of fishery-related mortality and serious injury.
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SOWERBY'SBEAKED WHALE (Mesoplodon bidens):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Within the genus Mesoplodon, there are four
species of beaked whales in the northwest Atlantic.
These include: Sowerby's beaked whale, Mesoplodon
bidens; True'sbeaked whale, M. mirus; Gervais beaked
whale, M. europaeus; and Blainville's beaked whale,
M. densirostris. These species are difficult to identify
to the species level at sea; therefore, much of the
availablecharacterization for beaked whalesisto genus
level only.

The distribution of Mesoplodon spp. in the
northwest Atlanticisknown principally from stranding
records (Mead 1989; Lien et al. 1990). Off the
northeast U.S. coast, beaked whale (Mesoplodon spp.)
sightings have occurred principally aong the southern
edge of Georges Bank (including cow/calf pairs)
(CeTAP 1982; Nicolaset al. 1993; NMFS unpublished
data). Most sightingswerein late spring and summer.
In addition, beaked whales were also sighted in Gulf
Stream features during NEFSC 1990-1994 surveys
(NMFS unpublished data).

Sowerby's beaked whales have been reported
from New England waters north to the ice pack, and

individuals are seen along the Newfoundland coast in  Figyre 1. Distribution of beaked whale sightings from NEFSC
summer (Leatherwood et al. 1976; Mead 1989).  shipboard surveys during the summer in 1990-1994. |sobaths
Furthermore, a single stranding occurred off the areat 100 mand 1,000 m.

Florida west coast (Mead 1989). This species is
considered rare in Canadian waters (Lien et a. 1990).

POPULATION SIZE

Population size can presently be described only for undifferentiated Mesoplodon spp. The total number of
beaked whales (Mesoplodon spp.) along the eastern U.S. or Canadian coastsisunknown, though several estimatesfrom
select regions of the habitat do exist. Seasonal abundance estimates are available from an aerial line transect survey
program conducted in the continental shelf waters between Cape Hatteras, North Carolina, and Nova Scotiafrom 1978
to 1982 (CeTAP 1982), just after cessation of extensive foreign fishing operations in this region. An abundance
estimate based on CeTAP summer datais 120 (CV = 0.71). This estimate was not corrected for g(0), the probability
of detecting an animal group on the trackline.

Abundance estimates were also derived using data collected during the autumn 1991 aerial survey in the
CeTAP study area (NMFS unpublished data), which included an interplatform experiment between a Twin Otter and
an AT-11, and from severa fine-scale ship line transect surveys (August 1990, June-July 1991, June-July 1993, and
August 1994) conducted in continental shelf edge and deeper oceanic waters (NMFS unpublished data). For the aerial
and shipboard surveys, sightings were ailmost exclusively in the continental shelf edge and continental slope water
areas. The data were analyzed using DISTANCE (Buckland et al. 1993; Laake et al. 1993) where the CV was
estimated using the bootstrap lognormal method. Abundance estimates from the 1991 aerial survey were 612 (CV =
0.73) and 370 (CV = 0.65), respectively, for the AT-11 and Twin Otter. Data were not pooled, because the
interplatform calibration analysis has not been conducted. Furthermore, these estimates are not fully comparable to
the CeTAP estimates, because the 1991 data are from a single survey, August to October, while the CeTAP estimates
were based on data pooled over severa years of seasona surveys.
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An abundance estimate from the August 1990 shipboard survey, conducted principally along the Gulf Stream
north wall between Cape Hatteras and Georges Bank, was 442 (CV = 0.51). The 1991 survey estimate, based
principally on sighting effort conducted between the 200 and 2,000 meter i sobathsfrom Cape Hatterasto Georges Bank
was 262 beaked whales (CV = 0.99). The estimate for the 1993 survey, conducted principally between the 200 and
2,000 meter isobaths from the southern edge of Georges Bank, across the Northeast Channel to the southwestern edge
of the Scotian Shelf was 330 beaked whales (CV = 0.66). The 1994 estimate, based on survey effort within a Gulf
Stream warm-core ring located in continental slope waters southeast of Georges Bank was 99 beaked whales (CV =
0.64). Because the number of beaked whale sightings in each survey were extremely low (3 to 10), and their
sightability and behavior preclude pooling with other cetaceans, the estimates of abundance are based on small sample
sizes. Therefore, the above abundance estimates should be viewed with caution.

Although the 1990-1994 surveysdid not sample exactly the same areas or encompassthe entire beaked whale
habitat, they did focus on segments of known or suspected high-use habitats off the northeastern U.S. coast. The
collective 1990-94 data suggest that, seasonally, at least several hundred beaked whales are occupying these waters,
with highest levels of abundance in the Georges Bank region. This is consistent with the earlier CeTAP results.
Recent results suggest that beaked whale abundance may be highest in association with Gulf Stream and warm-core
ring features. However, at present there are no estimates of total abundance for beaked whales in the western North
Atlantic.

Because the estimates presented here were not dive-time corrected, they are likely negatively biased and
probably underestimate actual abundance. Given that Mesoplodon spp. prefers deep-water habitats (Mead 1989) the
bias may be substantial.

Minimum Population Estimate
Present data are insufficient to calculate a minimum population estimate for this stock.

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 is based 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 (Anon. 1994).

POTENTIAL BIOLOGICAL REMOVAL
No PBR can be estimated for this species at this time, because the minimum population size cannot be
determined.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Beaked whales (many unidentified as to species) have been killed in the pelagic drift gillnet fishery off the
U.S. Atlantic coast. Whilethere are no reported takesin other continental shelf edgefisheries(i.e., pelagic pair trawl,
longline), observer coverage in these fisheriesislow and because beaked whal es occupy this habitat, unreported takes
may have occurred.

Total fishery-related mortality and serious injury cannot be estimated separately for each beaked whale
species because of the uncertainty in speciesidentification by fishery observers. The Atlantic Scientific Review Group
advised adopting therisk-averse strategy of assuming that any beaked whale stock which occurredinthe U.S. Atlantic
Exclusive Economic Zone (EEZ) might have been subject to the observed fishery-related mortality and seriousinjury.
Twenty-two fishery-related beaked whale mortalities were observed between 1989 and 1993. The 1989-1993 total
average estimated annual fishery-related mortality of beaked whalesin the U.S. EEZ was 34 (CV = 0.69). Although
PBR cannot be determined, the total fishery-related mortality and serious injury for this stock is not considered to be
insignificant and approaching zero mortality and seriousinjury rate. This determination cannot be made for specific
fisheries until the implementing regulations for Section 118 of the MMPA have been reviewed by the public and
finalized.
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Fisheries Information

There is no historical information available that documents incidental mortality in either U.S. or Canadian
Atlantic coast fisheries (Read 1994).

Current data sourcesinclude the Northeast Fisheries Science Center (NEFSC) Weigh Out Data Program and
Sea Sampling Observer Program initiated in 1989. In 1986, NMFS established a mandatory logbook system for large
pelagic fisheries. These logbooks are maintained at Southeast Fisheries Science Center (SEFSC). 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. Total fishery-related
mortality and serious injury cannot be estimated separately for each beaked whale species because of the uncertainty
in species identification by fishery observers. The Atlantic Scientific Review Group advised adopting the risk-averse
strategy of assuming that any beaked whale stock which occurred in the U.S. Atlantic EEZ might have been subject
to the observed fishery-related mortality and serious injury.

By-catch has been observed by NMFS Sea Samplersin the swordfish/tuna/shark drift gillnet fishery, but no
mortalities have been documented in the Atlantic swordfish/tuna/shark longline, Atlantic swordfish/tuna/shark pair
trawl, New England multispecies sink gillnet, or New England groundfish trawl observed fisheries.

The estimated total number of hauls in the Atlantic large pelagic drift gillnet fishery increased from 714 in
1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number
of haulsin 1991, 1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels participated in this
fishery at one time or another between 1989 and 1993. Observer coverage, expressed as percent of sets observed,
ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993. Effort was concentrated along
the southern edge of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and
locations of the fishery throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a
southern or winter stratum, and a northern or summer stratum. Estimates of the total by-catch, for each year, were
obtained using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge, in review). By-catch of beaked
whales has only occurred from Georges Canyon to Hydrographer Canyon along the continental shelf break and
continental slopeduring July to October. Twenty-two fishery-related beaked whale mortalitieswere observed between
1989 and 1993. The estimated annual fishery-related mortality (CV in parentheses) was60in 1989 (0.49), 76 in 1990
(0.56), 13 in 1991 (0.57), 9.7 in 1992 (0.53), and 12 in 1993 (0.32).

STATUSOF STOCK

The status of Sowerby's beaked whalerelativeto OSPin U.S. Atlantic coast watersis unknown. Thisspecies
is not listed as threatened or endangered under the Endangered Species Act. In Canada, the Cetacean Protection
Regulationsof 1982, promul gated under the Standing Fisheries Act, prohibit the catching or harassment of all cetacean
species. Thereareinsufficient datato determine popul ationtrendsand thelevel of human-caused mortality and serious
injury isunknown because of uncertainty regarding speciesidentification in observed fisheries. If onewereto assume
that theincidental fisheriesmortality of thefour Mesopl odon spp. and Z. cavirostriswas random with respect to species
(i.e., in proportion to their relative abundance), then the minimum population estimate for al of those stocks would
need to sumto at least 3,400 in order for an annual mortality of 34 animals not to exceed the PBR of any one of these
species. Because an assumption of unselectiveincidental fishing mortality isprobably overly optimistic and represents
a best case situation, it is likely that a combined minimum population estimate of substantially greater than 3,400
would be necessary for an annual mortality of 34 to not exceed the PBR of any one of these five stocks. The largest
recent abundance estimate available for beaked whales in the western North Atlantic was 612 (CV = 0.73), which
would result in a minimum population estimate of 353 beaked whales; however, this estimate does not include a
correction factor for submerged animals which may be substantial. This is a strategic stock because of uncertainty
regarding stock size and evidence of fishery-related mortality and serious injury.
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RISSO'S DOLPHIN (Grampus griseus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Risso's dolphin is distributed worldwide in tropical and temperate seas. Risso's dolphins generally have an
oceanic range, and occur along the Atlantic coast of North America from Florida to eastern Newfoundland
(Leatherwood et al. 1976; Baird and Stacey 1990). Off the northeast U.S. coast, Risso's dolphin is distributed along
the continental shelf edge from Cape Hatteras northward to Georges Bank during the spring, summer, and autumn
(CeTAP 1982; Payne et al. 1984). In winter, the range begins at the mid-Atlantic bight and extends further into
oceanic waters (Payne et a. 1984). In general, the population generally occupies the mid-Atlantic continental shelf
edge year round, and is rarely seen in the Gulf of Maine (Payne et al. 1984). During 1990, 1991, and 1993
spring/summer surveys conducted in continental shelf edge and deeper oceanic waters, sightings of Risso's dolphins
were associated with strong bathymetric features, Gulf Stream warm-core rings, and the Gulf Stream north wall
(Waring et al. 1992; Waring 1993). Thereisno information on stock differentiation of Risso'sdolphin in the western
North Atlantic.

POPULATION SIZE
The total number of Risso's dolphins off the -
eastern U.S. and Canadian Atlantic coast is unknown, .
although several estimates from selected regions do
exist. Seasonal abundance estimatesare availablefrom
an agerial survey program conducted in continental shelf
and continental shelf edge waters between Cape
Hatteras, North Carolina, and Nova Scotia from 1978
to 1982 (CeTAP 1982). An estimate based on a
weighted (variance) pooling of CeETAP (1982) spring
and summer datais 4,980 (CV =0.34). Anaveragefor
these two seasons was chosen because the greatest
proportion of the popul ation of f thenortheast U.S. coast
appearsto beinthe CeTAP study areain these seasons.
Thisestimatewasnot corrected for g(0), the probability
of detecting an animal group on the trackline.
Abundance estimates were also derived using
data collected during an autumn 1991 aerial survey in
the CeTAPstudy area(NM FSunpublished data), which
included an interplatform experiment between a Twin
Otter and an AT-11), and from two fine-scale ship
surveys(June-July 1991 and June-July 1993) conducted
in continental shelf edge and deeper oceanic waters

(NMFS unpublished data).  For the aerial and Figure 1. Distribution of Risso’s dolphin sightings from

shi pboaf dsurveys, sightingswere al_mOSt exclusivelyin - NEFSC shipboard surveys during the summer in 1990-1994.
the continental shelf edge and continental slope water  |sobaths are at 200 m and 1,000 m.

areas.

Northwast Atlantic
Ocean

Abundance estimates from the 1991 aerial
survey were 16,818 (CV = 0.52) and 6,496 (CV = 0.74), respectively, for the AT-11 and Twin Otter. Data were not
pooled, because the areas covered by the two survey platformswere not comparable. Furthermore, these estimates are
not fully comparableto the CeT AP estimates, because the 1991 dataare from asingle survey, August to October, while
the CeTAP estimates were based on data pooled over several years of seasonal surveys.

Estimates have been prepared for two of the shipboard surveys in which Risso's dolphins were sighted. An
estimatefrom the 1991 survey, based principally on sighting effort conducted between the 200 and 2,000 meter i sobaths
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from Cape Hatteras to Georges Bank is 5,353 Risso’s dolphins (CV = 0.68). The estimate for the 1993 survey,
conducted principally between the 200 and 2,000 meter isobaths from the southern edge of Georges Bank, across the
Northeast Channel to the southwestern edge of the Scotian Shelf is212 Risso’ sdolphins (CV =0.62). Thefew Risso's
dolphin sightings made during August 1990 and 1994 were widely scattered, and therefore were not used to obtain
abundance estimates. It should be noted, however, that nearly all of the sightings in these two years were in deeper
oceanic waters (Waring 1993; NMFS unpublished data). Although the 1991 and 1993 surveys did not sample exactly
the same areas or encompassthe entire Risso'sdol phin habitat, they did focus on segments of known or suspected high-
use habitats off the northeastern U.S. coast. The collective data suggest that at |east several thousand Risso's dol phins
occupy these waters seasonally; however, survey coverage to date was not judged adequate to provide a definitive
estimate of Risso's dolphin abundance in the western North Atlantic.

Present population trends of Risso's dol phinsin Canadian waters are unknown due to the scarcity of reported
sightings and lack of distribution surveys.

Minimum Population Estimate

The minimum population estimate was based on the AT-11 aerial survey abundance estimate in autumn
1991, of 16,818 Risso’s dolphins (CV = 0.52) (NMFS unpublished data). The AT-11 estimate was selected because
that survey provided the most compl ete coverage of continental shelf edgeand continental slopewatersoff the northeast
U.S. coast. The minimum population estimate isthe lower limit of the two-tailed 60% confidenceinterval of the log-
normal distributed abundance estimate, which is equivalent to the 20th percentile of the log-normal distribution as
specified by NMFS (Anon. 1994), and was 11,140 Risso's dolphins.

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 is based on theoretical calculations showing
that cetacean populations may not generally grow at rates much greater than 4% given the constraints of their
reproductive life history (Reilly and Barlow 1986).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) (Anon. 1994). The recovery factor was set at 0.50 because
of the stock's status relative to its OSP level is unknown. PBR for this stock is 111 Risso's dolphins.

ANNUAL HUMAN-CAUSED MORTALITY

Foreign fishery observers documented the incidental take of a small number of Risso's dolphinsin foreign
squid (three animals) and tuna longline (one animal) fisheries (Waring et al. 1990). Between 1989 and 1993, 36
mortalities were observed in the large pelagic drift gillnet fishery, one mortality in the pelagic pair trawl fishery, and
onein the pelagic longline fishery (NMFS unpublished data, see below). No mortalitieswere documented for the New
England multispecies sink gillnet and groundfish trawl fisheries and no takes were documented in a review of
Canadian gillnet and trap fisheries (Read 1994).

Total average annual total fishery-related mortality is68 Risso’ sdolphins (CV = 0.53). 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 zero mortality and serious injury rate. This determination cannot be
made for specific fisheries until the implementing regulations for Section 118 of the MMPA have been reviewed by
the public and finalized.

Fisheries Information
Prior to 1977, therewas no documentati on of marine mammal by-catch in distant-water fleet (DWF) activities
off the northeast coast of the U.S. With implementation of the Magnuson Fisheries Conservation and Management
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Act (MFCMA) in that year, an observer program was established which has recorded fishery data and information of
incidental by-catch of marine mammals. DWF effort in the U.S. Atlantic Exclusive Economic Zone (EEZ) under
MFCMA has been directed primarily towards Atlantic mackerel and squid. From 1977 through 1982, an average of
120 different foreign vessels per year (range 102-161) operated withinthe U.S. Atlantic EEZ. 1n 1982, therewere 112
different foreign vessels, 16%, or 18, were Japanese tuna longline vessels operating along the U.S. east coast. This
was the first year that the Northeast Regional Observer Program assumed responsibility for observer coverage of the
longlinevessels. Between 1983 and 1991, the numbersof foreign vessel soperating within U.S. Atlantic EEZ each year
were67,52, 62, 33, 27, 26, 14, 13, and 9, respectively. Between 1983 and 1988, the numbers of DWF vesselsincluded
3,5,7, 6,8, and 8, respectively, Japanese longline vessels. Observer coverage on DWF vesseals was 25-35% during
1977-82, and increased to 58%, 86%, 95%, and 98%, respectively, in 1983-86. From 1987-91, 100% observer
coverage was maintained. Foreign fishing operations for squid and mackerel ceased at the end of the 1986 and 1991
fishing seasons, respectively. NMFSforeign-fishery observershavereported four deaths of Risso'sdol phinsincidental
to squid and mackerel fishing activitiesin the continental shelf and continental slope waters between March 1977 and
December 1991 (Waring et al. 1990; NMFS unpublished data). Three animals were taken by squid trawlers and a
single animal was killed in longline fishing operations.

Data on incidental takesin U.S. fisheries are available from several sources. In 1986, NMFS established a
mandatory logbook system for large pelagic fisheries. Datafiles are maintained at the Southeast Fisheries Science
Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Program wasinitiated 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.

The estimated total number of haulsin the Atlantic large pelagic drift gillnet fishery increased from 714 in
1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number
of haulsin 1991, 1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels participated in this
fishery at one time or another between 1989 and 1993. Observer coverage, expressed as percent of sets observed,
ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993. Effort was concentrated along
the southern edge of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and
locations of the fishery throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a
southern or winter stratum, and a northern or summer stratum. Estimates of the total by-catch, for each year, were
obtained using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge, in review). Thirty seven Risso's
dolphin mortalities were observed between 1989 and 1993. One animal was entangled and released alive. By-catch
occurred during July, September and October along continental shelf edge canyonsoff the southern New England coast.
Estimated annual mortality and serious injury (CV in parentheses) attributable to the drift gillnet fishery was 87 in
1989 (0.52), 144in 1990 (0.46), 21in 1991 (0.55), 31in 1992 (0.27), and 14 in 1993 (0.42); average annual mortality
and serious injury during 1989-1993 was 59 (0.61).

During the period 1989 to 1993, effort in the Atlantic swordfish/tuna/shark pair trawl fishery hasincreased,
from zero haulsin 1989 and 1990, to an estimated 171 haulsin 1991 and then to an estimated 989 and 1087 haulsin
1992 and 1993 respectively. Thefishery operated from August to November in 1991, from Juneto November in 1992,
and from June to October in 1993. Sea sampling began in October of 1992 where 101 sets (10% of the total) were
sampled. In 1993, 201 hauls (18% of the total) were sampled. Nineteen vessels have operated in thisfishery. The
fishery extends from 35°N to 41°N, and from 69°W to 72°W. Approximately 50% of the total effort wasin a one
degree square at 39°N, 72°W, around Hudson Canyon. Examination of the locations and species composition of the
by-catch, showed little seasonal change for the 6 months of operation and did not warrant any seasonal or areal
stratification of thisfishery (Northridge, in review). One mortality was observed in 1992. Estimated annual mortality
and seriousinjury (CV in parentheses) to Risso’ s dolphinsin the Atlantic swordfish/tuna/shark pair trawl fishery was
0.6in 1991 (1.0), 4.3in 1992 (0.76) and 3.2 in 1993 (1.0); average annual mortality and seriousinjury during 1991-
1993 was 2.7 (0.98).

Pelagic swordfish, tunas, and billfish are the targets of the U.S. longline fishery inthe U.S. Atlantic and Gulf
of Mexico EEZ (SEFSC unpublished logbook data). Total longline effort for the Atlantic pelagic fishery (including
the Caribbean), based on mandatory logbook reporting, was 11,279 setsin 1991, 10,605 setsin 1992, and 11,538 in
1993 (Cramer 1994). Thefishery hasbeen observed from January to March off Cape Hatteras, in May and Junein the
entire Mid-Atlantic, and in July through December in the Mid-Atlantic Bight and off Nova Scotia. Thisfishery has
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been monitored with about 5% observer coverage, intermsof tripsobserved, since 1992. OneRisso’ sdolphin mortality
was observed in 1993, producing an estimated total longline fishery-related mortality of 13 Risso’s dolphins (CV =
0.19) for 1993, and a 1992-1993 estimated annual average of 6.5 (CV = 0.27).

STATUSOF STOCK

The status of Risso's dolphinsrelativeto OSPin the U.S. Atlantic EEZ isunknown. The speciesisnot listed
as threatened or endangered under the Endangered Species Act. In Canada, the Cetacean Protection Regulations of
1982, promul gated under the Standing Fisheries Act, prohibit the catching or harassment of all cetacean species. There
are insufficient data to determine the population trends for this species. The 1990-93 average annual fishery-related
mortality did not exceed PBR; therefore, thisis not a strategic stock.
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LONG-FINNED PILOT WHALE (Globicephala melas):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are two species of pilot whales in the Western Atlantic — the Atlantic or long-finned pilot whale,
Globicephala melas, and the short-finned pilot whale, G. macrorhynchus. These speciesaredifficult to identify to the
species level at sea; therefore, some of the descriptive material below refersto Globicephala spp., and isidentified as
such. The species boundary is considered to bein the New Jersey to Cape Hatteras area. Sightings north of this area
arelikely G. melas.

Pilot whales (Globicephala spp.) aredistributed principally along the continental shelf edgeinthewinter and
early spring off the northeast U.S. coast, (CeTAP 1982; Payne and Heinemann 1993). In late spring, pilot whales
move onto Georges Bank and into the Gulf of Maine and more northern waters, and remain in these areasthrough late
autumn (CeTAP 1982; Payne and Heinemann 1993). In general, pilot whales generally occupy areas of high relief
or submerged banks. They are al so associated with the Gulf Stream north wall and thermal fronts al ong the continental
shelf edge.

The long-finned pilot whale is distributed from North Carolina to Iceland and possibly the Baltic Sea
(Sergeant 1962; Leatherwood et al. 1979; Abend 1993). The stock structure of the North Atlantic population is
currently unknown (Anon., 1993); however, several recently initiated genetic studies and proposed North Atlantic
sighting surveys will likely provide information required to delineate stock boundaries.

POPULATION SIZE

The total number of long-finned pilot whales SR S )
off the eastern U.S. and Canadian Atlantic coast is /
unknown, but several estimatesfrom sel ected regionsdo
exist. Mitchell (1974) used cumulative catch datafrom
the 1951-61 drivefishery off Newfoundland to estimate
theinitial population size (ca. 50,000 animals). Mercer
(1975), used popul ation model sto estimate apopul ation
in the same region of between 43,000-96,000 long-
finned pilot whales, with a range of 50,000-60,000
being considered the best estimate.

Seasonal abundance estimates are available
from an aerial survey program conducted in the
continental shelf waters between Cape Hatteras, North
Carolina, and Nova Scotiafrom 1978 to 1982 (CeTAP
1982). Because pilot whales are difficult to identify at
sea, seasonal abundance estimates were reported at the
generic level. An estimate based on variance-weighted
pooling of CETAP (1982) spring, summer, and autumn ’N Northwest Atlantic
data is 11,120 long-finned pilot whales (CV = 0.29). | J Ocean
An average for these three seasons was chosen because & i
the greatest proportion of the population off the Vk
northeaSt U.S. coast appears to_ be in the CETAP study Figure 1. Distribution of pilot whale sightings from NEFSC
areain these Seasons This esti mate Was_ not corrected shipboard surveys during the summer in 1990-1994. |sobaths
for g(0), the probability of detectingananimal groupon  zre at 100 m and 1,000 m.
the trackline.

Abundance estimates were also derived using
data collected during an autumn 1991 aeria survey in the CeTAP study area (Northeast Fisheries Science Center
NMFSunpublished data), whichincluded aninterplatform experiment between aTwin Otter and an AT-11), and from
three fine-scale ship surveys (August 1990, June-July 1991, and June-July 1993) conducted in continental shelf edge
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and deeper oceanic waters (NMFS unpublished data). Sightings were made along the continental shelf edge, in the
western Gulf of Maine, and on the northwestern edge of Georges Bank during the 1991 aerial survey. Abundance
estimates for Globicephala spp. were 5,377 (CV = 0.53) and 3,668 (CV = 0.28) for the AT-11 and NOAA Twin Otter
, respectively. Data were not pooled, because the interplatform calibration analysis has not been conducted. These
estimates are not fully comparabl e to the CeT AP estimates, because the 1991 data are from a single survey conducted
during August-October, while the CeT AP estimates were based on data pooled over several years of seasonal surveys.

The three shipboard surveys covered relatively small portions of the northeastern U.S. Exclusive Economic
Zone (EEZ) and pilot whale sightings during these surveys are shown in Figure 1. The abundance estimate from the
August 1990 survey, conducted principally a ong the Gulf Stream north wall between Cape Hatterasand Georges Bank,
is 1,043 long-finned pilot whales (CV = 0.78). The 1991 survey estimate, based principally on sighting effort
conducted between the 200 and 2,000 meter isobaths from Cape Hatteras to Georges Bank is896 (CV = 0.68). The
estimate for the 1993 survey, conducted principally between the 200 and 2,000 meter isobaths from the southern edge
of Georges Bank, across the Northeast Channel to the southwestern edge of the Scotian Shelf is 668 long-finned pilot
whales (CV = 0.55).

Although the 1990-1993 surveys did not sample the same areas or encompass the entire pilot whale habitat,
they did focus on segments of known or suspected high-use habitats off the northeastern U.S. coast. The collective
1990-93 data suggest that, seasonally, at least several thousand pilot whales are occupying these waters; however,
survey coverageto dateis not judged adequate to provide a definitive estimate of pilot whale abundancein the western
North Atlantic.

Minimum Population Estimate

The minimum population estimate was based on the AT-11 aerial survey abundance estimate in 1991 of
5,377 long-finned pilot whales (CV = 0.53) (NMFS unpublished data). The AT-11 estimate was sel ected because that
survey provided the most complete coverage of continental shelf edge and continental slope waters off the northeast
U.S. coast. The minimum population estimate isthe lower limit of the two-tailed 60% confidenceinterval of the log-
normal distributed abundance estimate, which is equivalent to the 20th percentile of the log-normal distribution as
specified by NMFS (Anon. 1994) and was 3,537 long-finned pilot whales.

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 is based 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 (Anon. 1994).

Someof thelifehistory parameterswhich have been estimated from animalstaken in the Newfoundland drive
fishery include: calving interval 3.3 years; lactation period about 21-22 months; gestation period 12 months; births
mainly from June to November. Length at birthis 177 cm; mean length at sexual maturity, 490 cm, males; and 356
cm, females; age at sexual maturity is 12 yearsfor males and 6 years for females, and mean adult length is557 cm for
males and 448 cm for femal es; and maximum age was 40 for males, and 50 for females (Sergeant 1962; Kasuyaet al.
1988). Analysisof datarecently collected from animalstakeninthe Faroelslandsdrivefishery produced higher values
for al parameters (Bloch et a. 1993; Desportes et al. 1993; Martin and Rothery 1993). These differences are likely
related, at least in part, to larger sample sizes and newer analytical techniques.

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) (Anon. 1994). The recovery factor was set at 0.40 because
of the high variance associated with the estimate of total annual fishery-related mortality and serious injury for
Globicephala spp. PBR for this stock is 28 long-finned pilot whales.
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ANNUAL HUMAN-CAUSED MORTALITY

Pilot whales also have a propensity to mass strand throughout their range, but the role of human activity in
these events is unknown. Between two and 120 pilot whales have stranded annually either individually or in groups
in the NMFS Northeast Region (Anon. 1993) since 1980.

Foreign fishery observers documented 436 pilot whale mortalities in Atlantic mackerel and squid fisheries
(Waring et al. 1990; Waring,1995). Between 1989 and 1993, forty two mortalities were observed in the large pelagic
drift-gillnet fishery, five in the pelagic pair trawl fishery, and one each in the pelagic longline and groundfish trawl
fisheries (NMFS unpublished data; see below). Although only one mortality has been observed in the U.S. large
pelagic longline fishery, 24 pilot whales were released alive, two injured, after becoming entangled or hooked in this
gear. Pilot whalesare frequently observed to feed on hooked fish, particularly big-eye tuna (NMFS unpublished data).
One mortality was observed in New England groundfish trawl fisheries. There were no takes in the New England
multispecies sink gillnet fishery. An unknown number of pilot whales have also been taken in Newfoundland and
Labrador, and Bay of Fundy, groundfish gillnets, Atlantic Canadaand Greenland salmon gill nets, and Atlantic Canada
cod traps (Read 1994).

Total fishery-related mortality and serious injury cannot be estimated separately for the two species of pilot
whalesinthe U.S. Atlantic EEZ because of the uncertainty in speciesidentification by fishery observers. The Atlantic
Scientific Review Group advised adopting the risk-averse strategy of assuming that either species might have been
subject to the observed fishery-related mortality and serious injury. Total estimated annual fishery-related mortality
of pilot whales from NMFS-observed fisheries was the sum of integer-rounded annual mortality estimates across the
pelagiclongline, drift gillnet, and groundfish trawl fisheriesand was 109 pil ot whal es, Globicephala spp. (CV =0.90).

Total fishery-related mortality and serious injury of pilot whalesis not less than 10% of the calculated PBR
for thisstock and, therefore, cannot be considered to beinsignificant and approaching zero mortality and seriousinjury
rate. This determination cannot be made for specific fisheries until the implementing regulations for Section 118 of
the MMPA have been reviewed by the public and finalized.

Fisheries Information

Prior to 1977, therewas no documentati on of marine mammal by-catch in distant-water fleet (DWF) activities
off the northeast coast of the U.S. A fishery observer program, which has collected fishery data and information on
incidental by-catch of marine mammals, was established in 1977 with theimplementation of the Magnuson Fisheries
Conservation and Management Act (MFCMA). DWEF effort in the Atlantic coast EEZ under MFCMA has been
directed primarily towards Atlantic mackerel and squid. An average of 120 different foreign vessels per year (range
102-161) operated within the Atlantic coast EEZ during 1977 through 1982. 1n 1982, therewere 112 different foreign
vessels; 18 (16%) were Japanese tunalongline vessels operating along the U.S. Atlantic coast. Thiswasthefirst year
that the Northeast Regional Observer Program assumed responsibility for observer coverage of the longline vessels.
The number of foreign vessels operating within the U.S. Atlantic EEZ each year between 1983 and 1991 averaged 33
and ranged from nineto 67. The number of Japanese longline vesselsincluded among the DWF vessels averaged six
and ranged from three to eight between 1983 and 1988. MFCMA observer coverage on DWF vessels was 25-35%
during 1977-82, increased to 58%, 86%, 95%, and 98%, respectively, during 1983-86, and 100% observer coverage
was maintained from 1987-91. Foreign fishing operationsfor squid ceased at the end of the 1986 fishing season and,
for mackerel, at the end of the 1991 fishing season.

During 1977-1991, observersinthisprogram recorded 436 pil ot whalemortalitiesinforeign-fishing activities
(Waring et al. 1990; Waring 1995). A total of 391 (90%) were taken in the mackerel fishery, and 41 (9%) occurred
during Loligo and Illex squid-fishing operations. This total includes 48 documented takes by U.S. vessels involved
in joint venture fishing operationsin which U.S. captains transfer their catches to foreign processing vessels. Dueto
temporal fishing restrictions, the by-catch occurred during winter/spring (December to May) in continental shelf and
continental shelf edgewaters (Fairfield et al. 1993; Waring, 1995); however, the majority of the takes occurred in late
spring along the 100 m isobath. Two animals were also caught in both the hake fishery and tuna longline fisheries
(Waring et al. 1990).

The Atlantic Canadian and Greenland salmon gillnet fishery is seasonal, with the peak from June to
September, depending on location. 1n southern and eastern Newfoundland, and Labrador during 1989, 2,196 nets 91
m long were used. There are no effort data available for the Greenland fishery; however, the fishery was terminated
in 1993 under an agreement between Canada and North Atlantic Salmon Fund (Read 1994).
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Thegroundfish gillnet fishery iswidespread and important. Many fisherman hold groundfish gillnet licenses
but the number of activefishermenisunknown. 1n 1989, approximately 6,800 licenses wereissued to fishermen along
the southern coast of Labrador, and northeast and southern coast of Newfoundland. Inthe Gulf of St. Lawrence, there
were about 3,900 licensesissued in 1989, while in the Bay of Fundy and southwestern Nova Scotia 659 licenses were
issued.

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

The distribution of long-finned pilot whale, a northern species, overlaps with that of the short-finned pilot
whale, a predominantly southern species, between 35°30'N to 38°00'N (Leatherwood et al. 1976). Although long-
finned pilot whales are most likely taken in the waters north of Delaware Bay, many of the pilot whale takes are not
identified to species and by-catch does occur inthe overlap area. Inthissummary, therefore, long-finned pilot whales
(Globicephala melas) and unidentified pilot whales (Globicephala spp.) are considered together.

Data on current incidental takes in U.S. fisheries are available from severa sources. In 1986, NMFS
established amandatory logbook systemfor large pelagic fisheries. Datafilesare maintained at the Southeast Fisheries
Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Program was
initiated in 1989, and since that year several fisheries have been covered by the program. In late 1992 and in 1993,
the SEFSC provided observer coverage of pelagic longline vesselsfishing off the Grand Banks (Tail of the Banks) and
provides observer coverage of vessels fishing south of Cape Hatteras.

The estimated total number of hauls in the Atlantic large pelagic drift gillnet fishery increased from 714 in
1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number
of haulsin 1991, 1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels participated in this
fishery at one time or another between 1989 and 1993. Observer coverage, expressed as percent of sets observed,
ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993. Effort was concentrated along
the southern edge of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and
locations of the fishery throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a
southern or winter stratum, and a northern or summer stratum. Estimates of the total by-catch, for each year, were
obtained using the aggregated (pooled 1989-1993) catch rates, by strata(Northridge, inreview). Forty-two pilot whale
(Globicephala spp.) mortalities were observed between 1989 and 1993. Six animals were released alive but one was
injured. Theannual fishery-related mortality (CV in parentheses) was 77in 1989 (1.1), 132in 1990 (0.59), 30in 1991
(0.76), 33 in 1992 (0.29), and 31 in 1993 (0.34); average annua mortality between 1989-1993 was 61 pilot whales
(0.87). Because animalsreleased alive may have subsequently died duetoinjuriesreceived during entanglement, pilot
whalesthat wererel eased wereincluded inthe mortality estimates. Pilot whalesweretaken along the continental shelf
edge, northeast of Cape Hatteras in January and February. Takes were recorded at the continental shelf edge east of
Cape Charles, Virginia, in June. Pilot whaleswere taken from Hydrographer Canyon along the Great South Channel
to Georges Bank from July-November. Takesoccurred at the Oceanographer Canyon continental shelf break and along
the continental shelf northeast of Cape Hatteras in October-November.

Effort in the Atlantic swordfish/tuna/shark pair trawl fishery has increased during the period 1989 to 1993,
from zero haulsin 1989 and 1990, to an estimated 171 haulsin 1991, and then to an estimated 989 and 1087 hauls
in 1992 and 1993, respectively. Thefishery operated from August-November in 1991, from June-November in 1992,
and from June-October in 1993. Sea sampling began in October 1992, and 101 sets (10% of the total) were sampled
in that season, 201 hauls (18% of thetotal) were sampled in 1993. Nineteen vessels have operated in thisfishery. The
fishery extendsfrom 35°N to 41°N, and from 69°W to 72°W. Approximately 50% of the total effort waswithin aone
degree square at 39°N, 72°W, around Hudson Canyon. Examination of the locations and species composition of the
by-catch, showed little seasonal change for the six months of operation and did not warrant any seasonal or areal
stratification of this fishery (Northridge, in review). Five pilot whale (Globicephala spp.) mortalities were reported
from logbook entries in 1993, but no fishery-related mortality or serious injury was reported by observers.

Pelagic swordfish, tunas, and billfish are the targets of the U.S. longline fishery inthe U.S. Atlantic and Gulf
of Mexico EEZ (SEFSC unpublished logbook data). |nteractionsbetween thelongline swordfish/tunafishery and pilot
whales have been reported; however, avessel may fish in more than one statistical reporting areaand it isnot possible
to separate estimates of fishing effort other than to subtract Gulf of Mexico effort from Atlantic fishing effort, which
includes the Caribbean Sea. This fishery has been monitored with about 5% observer coverage, in terms of trips
observed, since 1992. Total longline effort for the Atlantic pelagic fishery (including the Caribbean), based on
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mandatory logbook reporting, was 11,279 setsin 1991, 10,605 setsin 1992, and 11,538 in 1993 (Cramer 1994). The
fishery has been observed from January to March off Cape Hatteras, in May and June in the entire Mid-Atlantic, and
in July through December in the Mid-Atlantic Bight and off Nova Scotia. Twenty four animals were released alive,
but two wereinjured. One mortality was observed between 1990 and 1993. January-March by-catch was concentrated
on the continental shelf edge northeast of Cape Hatteras. By-catch was recorded in this area during April-June, and
takes also occurred north of Hydrographer Canyon off the continental shelf in water over 1,000 fathoms during April-
June. During the July-September period, takes occurred on the continental shelf edge east of Cape Charles, Virginia,
and on Block Canyon slope in over 1,000 fathoms of water. October-December by-catch occurred along the 20 to 50
fathom contour lines between Barnegatt Bay and Cape Hatteras. Estimated take was based on a generalized linear
model (Poisson error assumption) fit to the available observed incidental take and self-reported incidental take and
effort data for the fishery (SEFSC unpublished data). The estimated fishery-related mortality to pilot whalesin the
U.S. Atlantic attributabl e to this fishery occurred in 1992 and was 22 (CV = 0.23); average annual mortality between
1992-1993 was eleven pilot whales (0.33).

Vessalsin the New England groundfish multispecies trawl fishery, a Category 111 fishery under the MMPA,
were observed in order to meet fishery management needs, rather than marine mammal management needs. An
average of 970 (CV = 0.04) vessels (full and part time) participated annually in the fishery during 1989-1993. The
fishery isactive in New England in all seasons. One mortality was documented between 1989 and 1993. Also, one
animal was released alive. The estimated fishery-related mortality in 1990 was 184 (CV = 0.99); average annual
fishery-related mortality during 1989-1993 was 37 pilot whales (2.21).

The mid-Atlantic mackerel and squid traw! fisherieswere combined into the Atlantic mid-water trawl fishery
in the revised proposed list of fisheriesin 1995. The fishery occurs along the U.S. mid-Atlantic continental shelf
region between New Brunswick, Canada, and Cape Hatteras year around. The mackerel trawl fishery was classified
asaCategory |l fishery since 1990 and the squid fishery was originally classified asa Category 1 fishery in 1990, but
was reclassified as a Category 11 fishery in 1992. The combined fishery has been proposed for classification as a
Category Il fishery. Threefishery-related mortality of pilot whaleswerereported in logbook reportsfrom the mackerel
trawl fishery between 1990-1992.

Other Mortality

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

STATUSOF STOCK

The status of long-finned pilot whales relative to OSP in U.S. Atlantic coast waters is unknown, but stock
abundance may have been affected by reduction in foreign fishing, curtailment of the Newfoundland drive fishery for
pilot whalesin 1971, and increased abundance of herring, mackerel, and squid stocks. There are insufficient datato
determine the population trends for this species. The species is not listed under the Endangered Species Act. In
Canada, the Cetacean Protection Regulations of 1982, promulgated under the Standing Fisheries Act, prohibit the
catching or harassment of all cetacean species. Thetotal level of human-caused mortality and seriousinjury isbelieved
to be significant based on current data. Thisisastrategic stock because the 1989-93 estimated average annual fishery-
related mortality to pilot whales, Globicephala spp., exceeds PBR.

REFERENCES

Abend, A. 1993. Long-finned pilot whale distribution and diet as determined from stable carbon and nitrogen ratio
isotope tracers. M.S. Thesis, University of Massachusetts, Amherst.

Anon. 1994. Report of the PBR (Potential Biological Removal) workshop. June 27-29, 1994. NOAA, NMFS
Southwest Fisheries Science Center, La Jolla, California, 13 pp. + Appendices.

Anon. 1993. Status of fishery resources off the northeastern United States for 1993. NOAA Tech. Mem. NMFS-
F/NEC-101, 140 pp.

Bloch, D., M. Zachariassen and P. Zachariassen. 1993. Some external characters of the long-finned pilot whale off
Faroe Island and a comparison with the short-finned pilot whale. Rep. Int. Whal. Commn. Special Issue
14:117-135.

65



CeTAP. 1982. A characterization of marine mammals and turtles in the mid- and north Atlantic areas of the U.S.
outer continental shelf. Cetacean and Turtle Assessment Program, University of Rhodelsland. Final Report,
Contract AA51-C78-48, Bureau of Land Management, Washington, DC. 538 pp.

Desportes, G., M. Saboureau and A. Lacroix. 1993. Reproductive maturity and seasonality of male pilot long-finned
whales off the Faroe Islands. Rep. Int. Whal. Commn. Special Issue 14: 233-262.

Fairfield, C. P., G. T. Waring and M. H. Sano. 1993. Pilot whales incidentally taken during the distant water fleet
Atlantic mackerel fishery inthemid-Atlantic Bight, 1984-88. Rep. Int. Whal. Commn. Special Issue14: 107-
116.

Kasuya, T., D. E. Sergeant and K. Tanaka. 1988. Re-examination of life history parameters of long-finned pilot
whales in the Newfoundland waters. Sci. Rep. Whales Res. Inst. No. 39: 103-119.

Leatherwood, S., D. K. Caldwell and H. E. Winn. 1976. Whales, dolphins, and porpoises of the western North
Atlantic. A guideto their identification. U.S. Dept. of Commerce, NOAA Tech. Rep. NMFS Circ. 396, 176
pp.

Martin, A. R. and P. Rothery. 1993. Reproductive parameters of female long-finned pilot whales (Globicephala
melas) around the Faroe Islands. Rep. Int. Whal. Commn. Special Issue 14: 263-304.

Mercer, M. C. 1975. Modified Leslie-DelLury population models of the long-finned pilot whale (Globicephala
melaena) and annual production of the short-finned squid (I11ex illecebrosus) based upon their interactions
at Newfoundland. J. Fish. Res. Bd. Can. 32(7): 1145-54.

Mitchell, E. 1975. Present status of northwest Atlantic fin and other whale stocks. Pages 108-169 in W. E. Schevill
(editor), Thewhale problem: A statusreport. Harvard University Press, Cambridge, Massachusetts, 419 pp.

Muir, D. C. G., R. Wagermann, N. P. Grift, R. J. Norstrom, M. Simon, and J. Lien. 1988. Organochlorine chemical
and heavy metal contaminants in white-beaked dolphins (Lagenorhynchus albirostris) and pilot whales
(Globicephalamelaena) from the coast of Newfoundland. Canada. Arch. Environ. Contam. Toxicol. 17: 613-
29.

Payne, P. M. and D. W. Heinemann. 1993. The distribution of pilot whales (Globicephala spp.) in shelf/shelf edge
and slope waters of the northeastern United States, 1978-1988. Rep. Int. Whal. Commn. Special Issue 14:
51-68.

Sergeant D. E. 1962. The biology of the pilot or pothead whale (Globicephala melaena (Traill) in Newfoundland
waters. Bull. Fish. Res. Bd. Can. 132: 1-84.

Taruski, A. G., C. E. Olney, and H. E. Winn. 1975. Chlorinated hydrocarbons in cetaceans. J. Fish. Res. Bd. Can.
32(11): 2205-9.

Waring, G. T., P. Gerrior, P. M. Payne, B. L. Parry and J. R. Nicolas. 1990. Incidental take of marine mammalsin
foreign fishery activities off the northeast United States, 1977-1988. Fish. Bull., U.S. 88(2): 347-360.

Waring, G. T. 1995. Fishery and ecological interactions for selected cetaceans off the northeast USA. Ph.D.
dissertation, University of Massachusetts, Amherst, 260 pp.

66



SHORT-FINNED PILOT WHALE (Globicephala macrorhynchus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are two species of pilot whales in the Western Atlantic: the Atlantic or long-finned pilot whale,
Glaobicephala melas, and the short-finned pilot whale, G. macrorhynchus. These species are difficult to identify to
the species level at sea; therefore, some of the descriptive material below refers to Globicephala spp. and is
identified as such. The species boundary is considered to be in the New Jersey to Cape Hatteras area. Sightings
north of this areaare likely G. melas.

The short-finned pilot whale is distributed worldwide in tropical to warm temperate waters (L eatherwood
and Reeves 1983). The northern extent of the range of this species within the U.S. Atlantic Exclusive Economic
Zone (EEZ) is generally thought to be Cape Hatteras, North Carolina (L eatherwood and Reeves 1983). Sightings
of these animalsin U.S. Atlantic EEZ occur primarily within the Gulf Stream [Southeast Fisheries Science Center
(SEFSC) unpublished data], and primarily along the

continental shelf and continental slope in the northern Gulf of pe Hatteras 0
Mexico (Mullin et al. 1991; SEFSC unpublished data). There o
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, visua
sampling, line-transect vessel survey of the U.S. Atlantic EEZ
waters between Miami, Florida, and Cape Hatteras, North .
Carolina. The estimated abundance of short-finned pilot
whales for the 1992 survey was 749 (coefficient of variation,
CV =0.64) (Hansen et a. 1994). CapeCgnaveral

Minimum Population Estimate
The minimum population estimate is the lower limit

of the two-tailed 60% confidence interval of the log-normal Wﬁ
distributed abundance estimate, which is equivalent to the 20th

percentile of the log-normal distributed average abundance
estimate (Hansen et al. 1994) as specified by NMFS (Anon.
1994). The minimum population estimate was based on the Figure 1. Sightings of short-finned pilot whales
1992 survey abundance estimate of 749 short-finned pilot (filled circles) and unidentified pilot whales
whales (CV = 0.64) (Hansen et al. 1994) and was 457. (unfilled circles) during NOAA Ship Oregon |l

marine mammal survey cruise in winter 1992.

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; therefore, the default maximum
net productivity rate of 0.04 (Anon. 1994) was used for purposes of this assessment.

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal level (PBR) was specified as the product of the minimum population size, one
half the maximum net productivity rate, and a recovery factor for endangered, threatened, or depleted stocks, or
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stocks of unknown status relative to optimum sustainable population (OSP) (Anon. 1994). The recovery factor was
set at 0.40 because of the high variance associated with the estimate of total annual fishery-related mortality and
serious injury for Globicephala spp. PBR for this stock is 3.7 short-finned pilot whales.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

The level of past or current, direct, human-caused mortality of short-finned pilot whalesin the U.S.
Atlantic EEZ is unknown. The short-finned pilot whale has been taken in the U.S. longline swordfish/tuna fishery
in Atlantic waters off the southeastern U.S. (Lee et al. 1994; SEFSC unpublished data). Pilot whales have been
taken in fisheries operating in the deeper, offshore waters off the northeastern U.S. waters north of the presumed
range of this stock. The pilot whales taken in these fisheries may have been the long-finned pilot whale, G. melas
(Waring 1990); however, total fishery-related mortality and serious injury cannot be estimated separately for the
two species of pilot whales because of the uncertainty in species identification by fishery observers.

There were 101 short-finned pilot whal e strandings documented during 1987-1993 along the U.S. Atlantic
coast between Cape Hatteras, North Carolina, and Miami, Florida; two of these were classified aslikely caused by
fishery interactions.

Total fishery-related mortality and serious injury cannot be estimated separately for the two species of
pilot whalesin the U.S. Atlantic EEZ because of the uncertainty in species identification by fishery observers. The
Atlantic Scientific Review Group advised adopting the risk-averse strategy of assuming that either species might
have been subject to the observed fishery-related mortality and seriousinjury. Total estimated annual fishery-
related mortality of pilot whales from NMFS-observed fisheries was the sum of the integer-rounded annual
mortality estimates across the pelagic longline, drift gillnet, and groundfish trawl fisheries and was 109 pilot
whales, Globicephala spp. (CV = 0.90).

Total fishery-related mortality and serious injury of pilot whalesis not less than 10% of the calculated
PBR for this stock and, therefore, cannot be considered to be insignificant and approaching zero mortality and
seriousinjury rate. This determination cannot be made for specific fisheries until the implementing regulations for
Section 118 of the MMPA have been reviewed by the public and finalized.

Fisheries Information

Data on current incidental takesin U.S. fisheries are available from several sources. In 1986, NMFS
established a mandatory logbook system for large pelagic fisheries. Datafiles are maintained at the Southeast
Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer
Program 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.

The estimated total number of haulsin the Atlantic large pelagic drift gillnet fishery increased from 714
in 1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated
number of haulsin 1991, 1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels
participated in this fishery at one time or another between 1989 and 1993. Observer coverage, expressed as
percent of sets observed, ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993.
Effort was concentrated along the southern edge of Georges Bank and off Cape Hatteras. Examination of the
species composition of the catch and locations of the fishery throughout the year, suggested that the drift gillnet
fishery be stratified into two strata, a southern or winter stratum, and a northern or summer stratum. Estimates of
the total by-catch, for each year, were obtained using the aggregated (pooled 1989-1993) catch rates, by strata
(Northridge, in review). Forty-two pilot whale (Globicephala spp.) mortalities were observed between 1989 and
1993. Six animals were released alive but one was injured. The annual fishery-related mortality (CV in
parentheses) was 77 in 1989 (1.1), 132 in 1990 (0.59), 30 in 1991 (0.76), 33 in 1992 (0.29), and 31 in 1993 (0.34);
average annual mortality between 1989-1993 was 61 pilot whales (0.87). Because animals released alive may have
subsequently died due to injuries received during entanglement, pilot whales that were released were included in
the mortality estimates. Pilot whales were taken along the continental shelf edge, northeast of Cape Hatteras in
January and February. Takeswere recorded at the continental shelf edge east of Cape Charles, Virginia, in June.
Pilot whales were taken from Hydrographer Canyon along the Great South Channel to Georges Bank from July-
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November. Takes occurred at the Oceanographer Canyon continental shelf break and along the continental shelf
northeast of Cape Hatteras in October-November.

Pelagic swordfish, tunas, and billfish are the targets of the U.S. longline fishery in the U.S. Atlantic and
Gulf of Mexico EEZ (SEFSC unpublished logbook data). Interactions between the longline swordfish/tuna fishery
and pilot whales have been reported; however, avessel may fish in more than one statistical reporting areaand it is
not possible to separate estimates of fishing effort other than to subtract Gulf of Mexico effort from Atlantic fishing
effort, which includes the Caribbean Sea. This fishery has been monitored with about 5% observer coverage, in
terms of trips observed, since 1992. Total longline effort for the Atlantic pelagic fishery (including the Caribbean),
based on mandatory logbook reporting, was 11,279 setsin 1991, 10,605 setsin 1992, and 11,538 in 1993 (Cramer
1994). The fishery has been observed from January to March off Cape Hatteras, in May and June in the entire
Mid-Atlantic, and in July through December in the Mid-Atlantic Bight and off Nova Scotia. Twenty four animals
were released alive, but two were injured. One mortality was observed between 1990 and 1993. January-March
by-catch was concentrated on the continental shelf edge northeast of Cape Hatteras. By-catch was recorded in this
area during April-June, and takes also occurred north of Hydrographer Canyon off the continental shelf in water
over 1,000 fathoms during April-June. During the July-September period, takes occurred on the continental shelf
edge east of Cape Charles, Virginia, and on Block Canyon slope in over 1,000 fathoms of water. October-
December by-catch occurred along the 20 to 50 fathom contour lines between Barnegatt Bay and Cape Hatteras.
Estimated take was based on a generalized linear model (Poisson error assumption) fit to the available observed
incidental take and self-reported incidental take and effort data for the fishery (SEFSC unpublished data). The
estimated fishery-related mortality to pilot whalesin the U.S. Atlantic attributable to this fishery occurred in 1992
and was 22 (CV = 0.23); average annual mortality between 1992-1993 was eleven pilot whales (0.33).

Vesseals in the New England groundfish multispecies trawl fishery, a Category 111 fishery under the
MMPA, were observed in order to meet fishery management needs, rather than marine mammal management
needs. An average of 970 (CV = 0.04) vessels (full and part time) participated annually in the fishery during
1989-1993. The fishery isactivein New England in all seasons. One mortality was documented between 1989
and 1993. Also, one animal was released alive. The estimated fishery-related mortality in 1990 was 184 (CV =
0.99); average annual fishery-related mortality during 1989-1993 was 37 pilot whales (2.21).

The mid-Atlantic mackerel and squid trawl fisheries were combined into the Atlantic mid-water trawl
fishery in the revised proposed list of fisheriesin 1995. The fishery occurs along the U.S. mid-Atlantic continental
shelf region between New Brunswick, Canada, and Cape Hatteras year around. The mackerel trawl fishery was
classified as a Category |1 fishery since 1990 and the squid fishery was originally classified as a Category Il fishery
in 1990, but was reclassified as a Category 111 fishery in 1992. The combined fishery has been proposed for
classification as a Category |1 fishery. Three fishery-related mortality of pilot whales were reported in logbook
reports from the mackerel trawl fishery between 1990-1992.

STATUSOF STOCK

The status of the short-finned pilot whale relative to OSP in U.S. Atlantic coast waters is unknown. There
are insufficient data to determine the population trends for this stock. They are not listed under the Endangered
Species Act. Thisisastrategic stock because the 1989-93 estimated average annual fishery-related mortality to
pilot whales, Globicephala spp., exceeds PBR for this stock.
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WHITE-SIDED DOLPHIN (Lagenorhynchus acutus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

White-sided dolphins are found in temperate and sub-polar waters of the North Atlantic, primarily on
continental shelf waters to the 100 m depth contour. The species occurs from central west Greenland to the
Chesapeake Bay (about 37°N) and perhaps as far east as 55° W (Evans 1987). There is no information concerning
stock structure within this range.

White-sided dolphins are most common in continental shelf waters from Hudson Canyon (approximately
39°N) north through Georges Bank, in the Gulf of Maine to the lower Bay of Fundy. Low numbers of white-sided
dolphins occur from Chesapeake Bay to Jeffreys Ledge (off New Hampshire) during winter and early spring (January
to April). From May through June, large aggregations are found from Georges Bank to the southwest Gulf of Maine,
while some animal s have been seen from the southern Grand Banks, along Newfoundland and into the L abrador Sea.
From July to December, the distribution of sightings extendsfrom Georges Bank to thelower Bay of Fundy (Payneand
Heinemann 1990) and along Nova Scotiaall theway along the coaststo the L abrador Seaand west Greenland (Gaskin
1992).

Before the 1960's, white-sided dolphinsin U.S. waters were usually found offshore on the continental slope.
There has been an apparent increase in the number of white-sided dolphins seen on the continental shelf from the
1960's to the present. This shift may be due to an increase in sand lance in continental shelf waters of the Gulf of
Maine (Katona et al. 1993). With declining sand lance abundance (NMFS unpublished data), occurrence of white-
sided dolphinsin continental shelf waters may similarly decrease.

POPULATION SIZE
The total number of white-sided dolphins along
the eastern U.S. and Canadian Atlantic coast isunknown,

although two estimates from select regions do exist.
Seasonal abundance estimatesareavailablefroman aeria
survey line transect program conducted in continental
shelf and continental shelf edge waters between Cape
Hatteras, North Carolina, and Nova Scotia from 1978 to
1982 (CeTAP 1982), just after the cessation of extensive
foreign fishing operations in this region. A population
estimate based on an inverse variance weighted pooling of
CeTAP spring, summer, and autumn data is 28,600
[coefficient of variation (CV) = 0.21]. An average for
these three seasons was chosen because the greatest
proportion of the population off the northeast U.S. coast
appears to be in the CeTAP study area during these
seasons. This estimate was not corrected for g(0), the
probability of detecting an animal group on thetrackline.

Shipboard line transect surveysin 1991, 1992,
and 1993 have provided more recent abundance estimates
and white-sided dolphin sightings during these surveys
are shown in Figure 1. A weighted-average abundance
for the northern Gulf of Maine/lower Bay of Fundy region
during the summers of 1991 and 1992 is 20,400 (CV =

0.63), where each annual estimate is weighted by the Figure 1. Distribution of white-sided dolphin sightings from

inverse of its variance (NMFS unpublished data). TWO  NgFge shiphoard surveys during the summer in 1990-1994.
independent teams on the same ship surveyed using the  |sopaths are at 100 m and 1,000 m.

naked eyein non-closing mode. Thisestimateincludesan
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estimate of g(0) for both teams of 0.62 (CV = 0.90). (The average g(0) for each team separately is0.35 (CV = 0.46)).
In addition, the estimate takes in account of size bias (bias caused by large groups of dolphins being detected with
higher probability than small groups). Theg(0)-corrected abundance estimatewas cal cul ated using the product interval
analytical method (Palka, in press) with size-biased corrected estimates of density for thetwo separateteams. Thesize-
biased density estimates were derived using the computer program DISTANCE version 2.0 (Buckland et al. 1993;
Laske et al. 1993). The variance was estimated by bootstrapping the size-biased team density estimates.

Thedataused wereobtained from two shipboard linetransect sighting surveysdesigned to estimate abundance
of harbor porpoises (Palka, in press). The study area was stratified by water depth and expected density of harbor
porpoises. This stratification scheme could cause uncertainties in awhite-sided dol phin abundance estimate because
white-sided dolphin habitat in the north-central Gulf of Maine was surveyed at alow intensity. White-sided dolphin
abundance was estimated under the reasonable assumption that observed densities of white-sided dolphins in the
surveyed offshore waters were similar to densities in the unsurveyed offshore waters.

An abundance estimate was a so derived using data collected during a June-July 1993 fine-scale ship survey
conducted principally between the 200 and 2,000 m isobaths from the southern edge of Georges Bank, across the
Northeast Channel to the southwestern edge of the Scotian Shelf (NMFS unpublished data). The survey was conducted
by one team searching through high-powered binoculars. The datawere analyzed using DISTANCE (Buckland et al.
1993; Laake et al. 1993), where the confidence was estimated using the bootstrap log normal method, and group-size
bias was considered. The abundance estimate for white-sided dolphinsin thislimited portion of their range was 729
(CV = 047).

There are no published abundance estimatesfor this speciesin Canadian waterswhich liefarther north or east
of the above surveys (Gaskin 1992).

Minimum Population Estimate

The minimum popul ation estimate was based on the 1991-92 shipboard survey abundance estimate of 20,400
white-sided dolphins (CV = 0.63) (NMFS unpublished data). The minimum popul ation estimate is the lower limit of
the two-tailed 60% confidence interval of the log-normal distributed abundance estimate, which is equivalent to the
20th percentile of the log-normal distribution as specified by NMFS (Anon. 1994), and was 12,538 white-sided
dolphins.

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 ratesare not known for thisstock. Some of thelife history parameters
which have been estimated include: calving interval is 2-3 years; lactation period is 18 months; gestation period is 10-
12 months and births occur from May to early August, mainly in June and July. Length at birth is 110 cm, length at
sexual maturity is 230-240 cm for males, and 201-222 cm for females, age at sexual maturity is 8-9 years for males
and 6-8 years for females, and the mean adult length is 250 cm for males and 224 cm for females (Evans 1987).
Maximum reported age for malesis 22 years and for females, 27 years (Sergeant et al. 1980).

The maximum net productivity rate was assumed to be 0.04 for purposes of this assessment. Thisvalueis
based on theoretical cal culations showing that cetacean popul ations may not generally grow at rates much greater than
4% given the constraints of their reproductive life history (Reilly and Barlow 1986).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) (Anon. 1994). The recovery factor was set at 0.50 because
of the stock's status relative to its OSP level is unknown. PBR for this stock is 125 white-sided dolphins.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
Incidental takes of white-sided dol phinshave been recorded inthe Gulf of Maineand Bay of Fundy groundfish
gillnet fisheries (Gilbert and Wynne 1987; Gaskin 1992). In the mid 1980's, during a University of Maine study,
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gillnet fishermen retained six carcassesfor biological studies. NMFSforeign fishery observershavereported 44 takes
of Atlantic white-sided dolphins incidental to fishing activities in the continental shelf and continental slope waters
between March 1977 and December 1991 (Waring et al. 1990; NMFS unpublished data). Of these animals, 96% were
taken in the Atlantic mackerel fishery. Thistotal includes nine documented takes by U.S. vesselsinvolved in joint-
venture fishing operationsinwhich U.S. captainstransfer their catchesto foreign processing vessels. Recently, white-
sided dolphins have been caught in the pelagic drift gillnet fishery, and the New England trawl and sink gillnet
fisheries. No mortalities were documented in the Atlantic swordfish/tuna/shark longline and Atlantic
swordfish/tuna/shark pair trawl fisheries.

There islittle information available which quantifies fishery interactions involving white-sided dolphinsin
Canadianwaters. Two white-sided dol phinswere reported caught in groundfish gillnets set inthe Bay of Fundy during
1985 to 1989, and nine were taken in West Greenland between 1964 and 1966 in salmon drift nets (Gaskin 1992).
Several (number not specified) were also taken in Newfoundland and Labrador groundfish gillnetsin the 1960's. A
few were taken in an experimental drift gillnet fishery for salmon off West Greenland which took place from 1965 to
1982 (Read 1994). More recent information on Canadian white-sided dolphin takes were not available.

Estimated average annual fishery-related mortality and serious injury to the western North Atlantic white-
sided dol phin stock during 1989-1993 was 127 dolphins(CV = 0.52). Total fishery-related mortality and seriousinjury
for this stock is not less than 10% of the calculated PBR and, therefore, cannot be considered to be insignificant and
approaching zero mortality and seriousinjury rate. This determination cannot be made for specific fisheries until the
implementing regulations for Section 118 of the MMPA have been reviewed by the public and finalized.

Fisheries Information

Prior to 1977, therewas no documentati on of marine mammal by-catch in distant-water fleet (DWF) activities
off the northeast coast of the U.S. With implementation of the Magnuson Fisheries Conservation and M anagement
Act (MFCMA) in that year, an observer program was established which has recorded fishery data and information of
incidental by-catch of marine mammals. DWF effort in the U.S. Atlantic Exclusive Economic Zone (EEZ) under
MFCMA has been directed primarily towards Atlantic mackerel and squid. From 1977 through 1982, an average of
120 different foreign vessels per year (range 102-161) operated within the Atlantic coast EEZ. In 1982, there were
112 different foreign vessels; 16%, or 18, were Japanesetunalongline vessel soperating along the U.S. east coast. This
was the first year that the Northeast Regional Observer Program assumed responsibility for observer coverage of the
longlinevessels. Between 1983 and 1991, the numbers of foreign vessel s operating within the Atlantic coast EEZ each
year were 67, 52, 62, 33, 27, 26, 14, 13, and 9, respectively. Between 1983 and 1988, the numbers of DWF vessels
included 3, 5, 7, 6, 8, and 8, respectively, Japanese longline vessels. Observer coverage on DWF vessels was 25-35%
during 1977-82, and increased to 58%, 86%, 95%, and 98%, respectively, in 1983-86; 100% observer coverage was
maintained during 1987-91. Foreign fishing operationsfor squid ceased at the end of the 1986 fishing season and for
mackerel at the end of the 1991 season.

The estimated total number of hauls in the Atlantic large pelagic drift gillnet fishery increased from 714 in
1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number
of haulsin 1991, 1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels participated in this
fishery at one time or another between 1989 and 1993. Observer coverage, expressed as percent of sets observed,
ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993. Effort was concentrated along
the southern edge of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and
locations of the fishery throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a
southern or winter stratum, and a northern or summer stratum. Estimates of the total by-catch, for each year, were
obtained using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge, in review). Estimated annual
fishery-related mortality and seriousinjury (CV in parentheses) was4.4in 1989 (1.80), 6.8in 1990 (1.50), 0.9in 1991
(2.00),0.8in1992 (1.30), and 2.7in 1993 (0.32); estimated average annual mortality and seriousinjury during related
to this fishery during 1989-1993 was 3.1 white-sided dolphins (1.88).

Vessalsin the New England groundfish multispecies trawl fishery, a Category 111 fishery under the MMPA,
were observed in order to meet fishery management needs, rather than marine mammal management needs. An
average of 970 (CV = 0.04) vessels (full and part time) participated annually in the fishery during 1989-1993. The
fishery is active in New England in all seasons. One mortality was documented between 1989 and 1993. The
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estimated fishery-related mortality in 1992 was 110 (CV = 1.00) and average annual estimate fishery-related mortality
during 1989-1993 was 22 white-sided dolphins ( CV = 2.24).

The mid-Atlantic mackerel and squid traw! fisherieswere combinedinto the Atlantic mid-water trawl fishery
in the revised proposed list of fisheriesin 1995. The fishery occurs along the U.S. mid-Atlantic continental shelf
region between New Brunswick, Canada, and Cape Hatteras year around. The mackerel trawl fishery was classified
asaCategory |l fishery since 1990 and the squid fishery was originally classified asa Category 1 fishery in 1990, but
was reclassified as a Category 11 fishery in 1992. The combined fishery has been proposed for classification as a
Category 1l fishery. One fishery-related mortality of awhite-sided dolphin was reported in logbook reports from the
mackerel trawl fishery between 1990-1992.

There are approximately 349 vessels (full and part time) in the New England multispecies sink gillnet fishery
(Walden, inreview). Observer coveragein trips has been 1%, 6%, 7.5%, and 5% for years 1990 to 1993. Thefishery
has been observed in the Gulf of Maine and in Southern New England. There have been 73 mortalities observed in
thisfishery between 1990 and 1993. One animal wasreleased alive and not injured. Estimated annual fishery-related
mortalities (CV in parentheses) were 49 in 1991 (0.46), 154 in 1992 (0.35), and 205 in 1993 (0.31); average annual
estimated fishery-related mortality during 1991-1993 was 102 white-sided dol phins (0.42). In January to March, the
by-catch occurred in Massachusetts Bay, south of Cape Ann and west of Stellwagen Bank. From April to June, by-
catch locations became more dispersed, from Casco Bay to Cape Ann, along the 30 fathom contour out to Jeffreys
Ledge, with one take location near Cultivator Shoal and one in southern New England near Block Island. In July
through September, incidental takes occurred from Frenchman's Bay to Massachusetts Bay. In inshore waters, the
takes were aggregated while offshore takes were more dispersed. 1n October through December, takes were confined
from Cape Elizabeth out to Jeffreys Ledge and south to Nantucket Sound.

Other Mortality

Polychlorinated biphenyls(PCBs) and DDT, which have been found in moderatelevel sin the blubber (Gaskin
1985) are potential sources of human-caused mortality; however, the effect of the observed levels of pollutantsis not
known.

Mass strandings involving up to a hundred or more animals at one time are common for this species. From
1968 to 1993, 348 Atlantic white-sided dolphins are known to have stranded on the New England coast (Hain and
Waring, in preparation). The causes of these strandings are not known. Because such strandings have been known
since antiquity, it could be presumed that recent strandings are a normal condition (Gaskin 1992). It is unknown
whether human causes, such asfishery interactionsand pollution, haveincreased the number of strandings. Stranding
data probably underestimate the extent of fishery-related mortality and serious injury because not al 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. Finally, the level of technical expertise among stranding
network personnel varies widely as does the ability to recognize signs of fishery interaction.

STATUSOF STOCK

The status of white-sided dolphinsrelative to OSP in the U.S. Atlantic EEZ isunknown. The speciesis not
listed asthreatened or endangered under the Endangered SpeciesAct. 1n Canada, the Cetacean Protection Regulations
of 1982, promulgated under the Standing Fisheries Act, prohibit the catching or harassment of all cetacean species.
There areinsufficient datato determinethe popul ation trendsfor thisspecies. Thisisastrategic stock because average
annual fishery-related mortality exceeds PBR.
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WHITE-BEAKED DOLPHIN (Lagenorhynchus albirostris):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

White-beaked dol phinsarethe morenortherly of thetwo speciesof LagenorhynchusintheNorthwest Atlantic
(Leatherwood et al. 1976). Thespeciesisfound from southern New England, north to western and southern Greenland
and Davis Straits (Leatherwood et al. 1976, CeTAP 1982). Stock structure is unknown.

In waters off the northeastern U.S. coast, white-beaked dolphin sightings have been concentrated in the
western Gulf of Maine and around Cape Cod (CeTAP 1982). Thelimited distribution of this northern speciesin U.S.
waters has been attributed to opportunistic feeding (CeTAP 1982); however, white-beaked dolphins may have been
more common in the Gulf of Maine before the 1960s. 1t has been hypothesized to have exchanged habitat with white-
sided dolphins, which were once more common offshore (Katona et al. 1993).

POPULATION SIZE

The total number of white-beaked dolphins in U.S. and Canadian Atlantic waters is unknown. Seasonal
abundance estimates are available from an aerial line transect survey program conducted in the continental shelf and
continental shelf edge waters between Cape Hatteras, North Carolina and Nova Scotia from 1978 to 1982 (CeTAP
1982). A population estimate of 573 white-beaked dolphins[coefficient of variation (CV) = 0.69] in waters off Cape
Cod was based on CeTAP (1982) spring sightings. White-beaked dol phins were not encountered during an August-
October 1991 aerial survey inthe CeTAP study area, nor were white-beaked dolphins sighted during several fine-scale
ship-based surveys conducted in August 1990, June-July 1991, August-September 1991, June-July 1993, August-
September 1993, and August 1994, conducted in the Gulf of Maine and over U.S. Atlantic continental shelf edge and
deeper oceanic waters (NMFS unpublished data).

A population estimate for Canadian waters of 5,500 white-beaked dolphins was based on a aerial survey off
eastern Newfoundland and southeastern Labrador (Alling and Whitehead 1987). A ship-based survey of a small
segment of the Labrador Shelf in August 1982 provided an estimate of 3,486 white-beaked dol phins [95% confidence
interval (ClI) = 2,001-4,971] (Alling and Whitehead 1987). A CV was not given, but, assuming a symmetric Cl, it
would be 0.22.

There are no abundance estimates for this species in waters between the Gulf of Maine and the
Newfoundland/L abrador region.

Minimum Population Estimate
Present data are insufficient to calculate a minimum population estimate in U.S. Exclusive Economic Zone
(EEZ) waters.

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 is based 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 (Reilly and Barlow 1986).

POTENTIAL BIOLOGICAL REMOVAL

No PBR can be estimated for this species at this time, because the minimum population size cannot be
determined.
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ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

White-beaked dol phins have been killed in the Canadian groundfish gillnet fisheries off Newfoundland and
Labrador and in the Gulf of St. Lawrence (Alling and Whitehead 1987; Read, in press); however, the total number of
animals killed is not known.

There are no documented reports of fishery-related mortality or seriousinjury to this stock in the U.S. EEZ;
therefore, total fishery-related mortality and seriousinjury for this stock is considered insignificant and approaching
zero mortality and seriousinjury rate. Thisdetermination cannot be madefor specific fisheriesuntil theimplementing
regulations for Section 118 of the MMPA have been reviewed by the public and finalized.

Fisheries Information

Because of the absence of observed fishery-related mortality and seriousinjury to thisstock inthe U.S. EEZ,
no U.S. fishery information is provided.

The Canadian Atlantic groundfish gillnet fishery is important and widespread. Many fisherman hold
groundfish gillnet licenses but the number of activefishermenisunknown. In 1989, approximately 6,800 licenseswere
issued to fishermen along the southern coast of Labrador, and northeast and southern coast of Newfoundland. About
3,900 licenses wereissued in 1989 in the Gulf of St. Lawrence and 659 licenses were issued in the Bay of Fundy and
southwestern Nova Scotia.

Other Mortality

White-beaked dolphinswere, and still may be, hunted for food by residentsin northern and southern L abrador
(Alling and Whitehead 1987). These authors, based on interview data, estimated that 366 white-beaked dolphinswere
killed each year.

STATUSOF STOCK

The status of white-beaked dolphins, relativeto OSP, in U.S. Atlantic coast watersis unknown. They are not
listed asthreatened or endangered under the Endangered SpeciesAct. 1n Canada, the Cetacean Protection Regulations
of 1982, promulgated under the Standing Fisheries Act, prohibit the catching or harassment of all cetacean species.
There are insufficient data to determine the population trends for this species. This stock has a marginal occurrence
in U.S. waters; therefore, this stock isnot a strategic stock.
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COMMON DOLPHIN (Delphinus delphis):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The common dolphin may be one of the most widely distributed speciesof cetaceans, asit isfound world-wide
in temperate, tropical, and subtropical seas. Inthe North Atlantic, common dolphins appears to be present along the
coast over the continental shelf along the 200-300 m isobaths or over prominent underwater topography from 50° N
to 40°S latitude (Evans 1994). The species is less common south of Cape Hatteras, although schools have been
reported as far south as eastern Florida (Gaskin 1992). At least some of the reported sightings of common dol phins
in the Gulf of Mexico may have been Senella clymene, which hasacolor pattern similar to that of common dol phins
(Evans 1994). Information regarding common dolphin stock structure in the western North Atlantic does not exist.
However, a high variance in skull morphometric measurements suggests the existence of more than asingle stock (J.
G. Mead, personal communication).

Common dolphins are distributed in broad bands along the continental slope (100 to 2,000 meters), and are
associated with other Gulf Stream features in waters off the northeastern U.S. coast (CeTAP 1982; Selzer and Payne
1988; Waring et al 1992). They are widespread from Cape Hatteras northeast to Georges Bank (35° to 42° North
latitude) in outer continental shelf watersfrom mid-January to May (Hainet al. 1981; CeTAP 1982; Payneet a. 1984).
Common dol phins move northward onto Georges Bank and the Scotian Shelf from mid-summer to autumn. Selzer
and Payne (1988) reported very large aggregations (greater than 3,000 animals) on Georges Bank in autumn. Common
dolphins are rarely found in the Gulf of Maine, where temperature and salinity regimes are lower than on the
continental slope of the Georges Bank/mid-Atlantic region (Selzer and Payne 1988). Migration onto the Scotian Shelf
and continental shelf off Newfoundland occurs during summer and autumn when water temperatures exceed 11°C
(Sergeant et a. 1970).

POPULATION SIZE
The total number of common dol phins off the P g T it —
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unpublished data). Common dolphin sightings during these surveys are shown in Figure 1. The data were analyzed
using DISTANCE (Buckland et al. 1993; Laake et al. 1993) where confidence intervals were calculated using the
bootstrap lognormal method. An abundance estimate from the 1991 survey, based principally on sighting effort
conducted between the 200 and 2,000 meter i sobathsfrom Cape Hatterasto Georges Bank was 4,984 common dol phins
(CV =0.55). Theestimate for the 1993 survey, conducted principally between the 200 and 2,000 meter isobaths from
the southern edge of Georges Bank, across the Northeast Channel to the southwestern edge of the Scotian Shelf was
1,645 common dolphins (CV = 0.47).

Although the 1991 and 1993 surveysdid not sample the same areas or encompass the entire common dolphin
habitat (e. g., little effort in mid-continental shelf waters), they did focus on segments of known or suspected high-use
habitats off the northeastern U.S. coast. The 1991 and 1993 data suggest that, seasonally, at least several thousand
common dol phins are occupying continental shelf edge waters, with perhaps highest abundance in the Georges Bank
region. Thisisconsistent withthe earlier CeTAP datafrom adecade previous. Survey coverageto dateisnot adequate
to provide adefinitive estimate of common dol phin abundancefor thewestern North Atlantic and becausethe estimates
presented here were not corrected for school size bias and g(0), they probably underestimate actual abundance.

Minimum Population Estimate

The minimum population estimate was based on the 1991 shipboard survey abundance estimate of 4,984
common dolphins (CV = 0.55) (NMFS unpublished data). This estimate was selected because it provided the most
complete coverage of common dolphin habitat off the northeast U.S. coast. The minimum population estimate is the
lower limit of the two-tailed 60% confidence interval of the log-normal distributed abundance estimate, which is
equivalent to the 20th percentile of the log-normal distribution as specified by NMFS (Anon. 1994), and was 3,233
common dolphins.

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 is based 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 (Reilly and Barlow 1986).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) (Anon. 1994). The recovery factor was set at 0.50 because
of the stock's status relative to its OSP level is unknown. PBR for this stock is 32 common dolphins.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

During the period 1977-1986, observers recorded 123 mortalities in foreign Loligo squid-fishing activities
(Waring et al. 1990). 1n 1985 and 1986, Italian vesselstook 56 and 54 animal s, respectively, which accountsfor 89%
(n=110) of the total takesin foreign Loligo squid-fishing operations. No mortalities were reported in foreign I1lex
squid fishing operations. Because of spatial/temporal fishing restrictions, most of the by-catch occurred along the
continental shelf edge (100 m) isobath during winter (December to February).

From 1977-1991, observers recorded 110 mortalities in foreign mackerel-fishing operations (Waring et al.
1990; NMFS unpublished data). Thistotal includes one documented take by a U.S. vessel involved in joint-venture
fishing operations in which U.S. captains transfer their catches to foreign processing vessels. The by-catch occurred
during winter/spring (December to May).

Incidental mortality has also been observed in the pelagic drift gillnet and pair trawl fisheries (see below) off
the U.S. Atlantic coast. No mortalitieswere documented in the Atlantic swordfish/tuna/shark longline, New England
multispecies sink gillnet, and groundfish trawl observed fisheries. An unknown number of common dolphins have
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been taken in an experimental salmon drift-gillnet fishery off Greenland (Read 1994). In general, thereislittle known
regarding historical or current common dolphin by-catch in Canadian fisheries.

Estimated average annual mortality and seriousinjury for all of the NMFS-observed fisheriesis 449 common
dolphins per year (CV =0.47). Thetotal fishery-related mortality and seriousinjury for thisstock is not lessthan 10%
of the calculated PBR and, therefore, cannot be considered to be insignificant and approaching zero mortality and
seriousinjury rate. This determination cannot be made for specific fisheries until the implementing regulations for
Section 118 of the MMPA have been reviewed by the public and finalized.

Fisheries Information

Prior to 1977, therewas no documentati on of marine mammal by-catch in distant-water fleet (DWF) activities
off the northeast coast of the U.S. With implementation of the Magnuson Fisheries Conservation and Management
Act (MFCMA), an observer program was established which has recorded fishery data and information of incidental
by-catch of marine mammals. DWF effort in the Atlantic coast Exclusive Economic Zone (EEZ) under MFCMA has
been directed primarily towards Atlantic mackerel and squid. From 1977 through 1982, an average of 120 different
foreign vessels per year (range 102-161) operated within the Atlantic coast EEZ. In 1982, there were 112 different
foreign vessels; 16%, or 18, were Japanese tunalongline vessel s operating along the U.S. east coast. Thiswasthefirst
year that the Northeast Regional Observer Program assumed responsibility for observer coverage of the longline
vessels. Between 1983 and 1991, the numbers of foreign vessels operating within the Atlantic coast EEZ each year
were67,52, 62, 33, 27, 26, 14, 13, and 9, respectively. Between 1983 and 1988, the numbers of DWF vesselsincluded
3,5,7, 6,8, and 8, respectively, Japanese longline vessels. Observer coverage on DWF vessals was 25-35% during
1977-82, and increased to 58%, 86%, 95%, and 98%, respectively, in 1983-86. From 1987-91, 100% observer
coverage was maintained. Foreign fishing operations for squid and mackerel ceased at the end of the 1986 and 1991
fishing seasons, respectively.

The Canadian and Greenland salmon gillnet fishery is seasonal, with the peak from June to September,
depending onlocation. Insouthern and eastern Newfoundland, and L abrador during 1989, 2,196 nets91 m long were
used. The fishery was terminated in 1993 (Read 1994).

Data on current incidental takes in U.S. fisheries are available from several sources. In 1986, NMFS
established amandatory logbook systemfor large pelagic fisheries. Datafilesare maintained at the Southeast Fisheries
Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Program was
initiated in 1989, and since that year 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
provides observer coverage of vessels fishing south of Cape Hatteras.

Pelagic swordfish, tunas, and billfish are the targets of the longline fishery operating inthe U.S. Atlantic and
Gulf of Mexico. Thisfishery has been monitored with about 5% observer coverage, in terms of trips observed, since
1992. Total longline effort for the Atlantic pelagic fishery (including the Caribbean), based on mandatory logbook
reporting, was 11,279 setsin 1991, 10,605 setsin 1992, and 11,538 in 1993 (Cramer 1994). There was no reported
fishery-related mortality or serious injury to this stock attributable to this fishery.

The estimated total number of hauls in the Atlantic large pelagic drift gillnet fishery increased from 714 in
1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number
of haulsin 1991, 1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels participated in this
fishery at one time or another between 1989 and 1993. Observer coverage, expressed as percent of sets observed,
ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993. Effort was concentrated along
the southern edge of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and
locations of the fishery throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a
southern or winter stratum, and a northern or summer stratum. Estimates of the total by-catch, for each year, were
obtained using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge, in review). Three hundred and
seven common dolphin mortalities were observed between 1989 and 1993 in this fishery. Mortalities were observed
in all seasons and areas. Five animals were released alive, but four were injured. Estimated annual mortality and
seriousinjury attributable to thisfishery (CV in parentheses) was 540 in 1989 (0.55), 893 in 1990 (0.40), 223 in 1991
(0.36), 227 in 1992 (0.20), and 238 in 1993 (0.16); average annual estimated fishery-related mortality during 1989-
1993 attributable to this fishery was 424 common dolphins (0.50).
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During the period 1989 to 1993, effort in the Atlantic swordfish/tuna/shark pair trawl fishery increased from
zero haulsin 1989 and 1990, to an estimated 171 haulsin 1991 and then to an estimated 989 and 1,087 haulsin 1992
and 1993, respectively. Thefishery operated from August to November in 1991, from June to November in 1992, and
from Juneto October in 1993. Seasampling began in October of 1992 where 101 sets (10% of thetotal) were sampled.
In 1993, 201 hauls (18% of the total) were sampled. Nineteen vessels have operated in this fishery. The fishery
operates in the area between 35°N to 41°N and 69°W to 72°W. Approximately 50% of the total effort waswithin a
one degree square at 39°N, 72°W, around Hudson Canyon. Examination of the locations and species composition of
the by-catch, showed little seasonal change for the six months of operation and did not warrant any seasonal or areal
stratification of thisfishery. Nine mortalities were observed between 1991 and 1993. The estimated annual fishery-
related mortality and seriousinjury attributable to thisfishery (CV in parentheses) was 5.6 in 1991 (0.53), 32in 1992
(0.48), and 35in 1993 (0.43). Average annua estimate fishery-related mortality attributable to this fishery during
1991-1993 was 24 common dolphins (CV = 0.52).

STATUSOF STOCK

The status of common dolphins, relative to OSP, in the U.S. Atlantic EEZ is unknown. The speciesis not
listed asthreatened or endangered under the Endangered SpeciesAct. 1n Canada, the Cetacean Protection Regulations
of 1982, promulgated under the Standing Fisheries Act, prohibit the catching or harassment of all cetacean species.
There areinsufficient datato determinethe popul ation trendsfor thisspecies. Thisisastrategic stock because average
annual fishery-related mortality and serious injury exceeds PBR.
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ATLANTIC SPOTTED DOLPHIN (Stenella frontalis):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are two species of spotted dolphin in the Western Atlantic — the Atlantic spotted dolphin, Senella
frontalis, formerly S. plagiodon (Perrin et al. 1987), and the pantropical spotted dolphin, S attenuata. These species
are difficult to differentiate at sea.

Atlantic spotted dol phinsare distributed in tropical and warm temperate waters of the western North Atlantic
(Leatherwood et al. 1976). Their distribution isfrom southern New England, south through the Gulf of Mexico and
the Caribbean to Venezuela (Leatherwood et al. 1976; Perrin et a. 1987). The large, heavily spotted form of the
Atlantic spotted dolphin along the southeastern and Gulf coasts of the United States inhabits the continental shelf,
usually being found inside or near the 200 misobath (within 250-350 km of the coast) but sometimes coming into very
shallow water adjacent to the beach. Off the northeast U.S. coast, spotted dolphins are widely distributed on the
continental shelf, along the continental shelf edge, and offshore over the deep ocean south of 40° N (CeTAP 1982).
Atlantic spotted dol phinsregularly occur in theinshore waters south of Chesapeake Bay and near the continental shelf
edge and continental slope waters north of this region (Payne et al. 1984). Sightings have aso been made along the
north wall of the Gulf Stream and warm-corering features (Waring et al. 1992). Stock structurein the western North
Atlantic is unknown.

POPULATION SIZE
The total number of spotted dolphins off the g o
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eastern U.S. coast is unknown. Seasonal abundance
estimates for a portion of the known range are available
froman aerial linetransect survey program conducted in
the continental shelf and continental shelf edge waters
between Cape Hatteras, North Carolinaand Nova Scotia
from 197810 1982 (CeTAP 1982). R. Kenney (persona
communication) provided abundance estimates for both
species of spotted dolphins combined that accounted for
survey effort in two continental slope survey blocks and
uncertainties resulting from sightings of unidentified
small dolphins. An estimate based on inverse variance-
weighted pooling of the revised CeTAP (1982) spring
and summer datais 6,107 spotted dolphins (CV = 0.27).
An averagefor these two seasonswas chosen becausethe
greatest proportion of the population off the northeast
U.S. coast appearsto beinthe CeTAP study areainthese
seasons. This estimate was not corrected for g(0), the
probability of detecting dolphins on the trackline.
Furthermore, thissurvey did not cover important spotted
dolphin habitat in the continental shelf between Cape
Hatteras and Florida, and Atlantic deep oceanic waters. |
Spotted dolphin sighting data were collected Figure 1. Distribution of spotted dolphin sightings from
during the autumn 1991 aerial linetransect survey inthe  NEFSC shipboard surveys during the summer in 1990-1994.
CeTAP study area and from several fine-scale ship line  Isobathsare at 100 mand 1,000 m.
transect surveys (August 1990, June-July 1991 and June-
July 1993) conducted in continental shelf edge and deeper oceanic waters (NMFS unpublished data). Spotted dolphin
sightings during these surveys are shown in Figure 1. These data were too limited for use in estimating abundance
because these surveys did not adequately sample spotted dol phin high-use habitats off the northeastern U.S. coast.
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Minimum Population Estimate

The minimum population estimate for both species of spotted dolphins combined was based on the CETAP
(1982) abundance estimate which was 6,107 spotted dolphins (CV = 0.27). The minimum population estimate isthe
lower limit of the two-tailed 60% confidence interval of the log-normal distributed abundance estimate and was 4,885
spotted dolphins. Thisisequivalent to the 20th percentile of thelog-normal distribution as specified by NMFS (Anon.
1994).

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 calculations showing
that cetacean populations may not generally grow at rates much greater than 4% given the constraints of their
reproductive life history (Reilly and Barlow 1986).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) (Anon. 1994). The recovery factor was set at 0.16 because
of the stock's status relative to OSP is unknown and the minimum popul ation estimate is 11 years older than the latest
fishery-related mortality estimate. PBR for both species of spotted dolphins combined would be sixteen; however, it
isinappropriate to calculate a PBR for the Atlantic spotted dolphin (S. Frontalis) stock because it was impossible to
separately identify the two species.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

No spotted dolphin mortalities were observed in 1977-1991 foreign fishing activities. Nineteen mortalities
have been documented between 1989 and 1993 (see below) in the pelagic drift gillnet fishery. Six whole animal
carcasses that were sent to the Smithsonian were identified as Pantropical spotted dolphins (Senella attenuata). The
remaining 13 animals were not identified to species. No mortalities were documented in the Atlantic
swordfish/tuna/shark pair trawl, New England multispecies sink gillnet, and groundfish trawl fisheries; and no takes
have been documented in a review of Canadian gillnet and trap fisheries (Read 1994).

Total annual estimated averagefishery-related mortality and seriousinjury to both species of spotted dolphins
combined in the Atlantic by both fisheriesis 31 spotted dolphins (CV = 1.13). 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 zero mortality and seriousinjury rate. This determination cannot be made for specific
fisheries until the implementing regulations for Section 118 of the MMPA have been reviewed by the public and
finalized.

Fisheries Information

Data on current incidental takes in U.S. fisheries are available from severa sources. In 1986, NMFS
established amandatory logbook systemfor large pelagic fisheries. Datafilesare maintained at the Southeast Fisheries
Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Program was
initiated in 1989 and since that year 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
provides observer coverage of vesselsfishing south of Cape Hatteras. Total fishery-related mortality and seriousinjury
cannot be estimated separately for the two species of spotted dolphinsin the U.S. Atlantic Exclusive Economic Zone
(EEZ) because of the uncertainty in speciesidentification by fishery observers. The Atlantic Scientific Review Group
advised adopting the risk-averse strategy of assuming that either species might have been subject to the observed
fishery-related mortality and serious injury.

Pelagic swordfish, tunas, and billfish are the targets of the U.S. longline fishery inthe U.S. Atlantic and Gulf
of Mexico EEZ (SEFSC unpublished logbook data). Interactions between the longline swordfish/tuna fishery and
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spotted dolphins have been reported; however, a vessel may fish in more than one statistical reporting areaand it is
not possible to separate estimates of fishing effort other than to subtract Gulf of Mexico effort from Atlantic fishing
effort, which includes the Caribbean Sea. Thisfishery has been monitored with about 5% observer coverage, interms
of trips observed, since 1992. Tota longline effort for the Atlantic pelagic fishery (including the Caribbean), based
on mandatory logbook reporting, was 11,279 setsin 1991, 10,605 setsin 1992, and 11,538 in 1993 (Cramer 1994).
Estimated take was based on a generalized linear model (Poisson error assumption) fit to the available observed
incidental take and self-reported incidental take and effort data for the fishery (SEFSC unpublished data). Annual
estimates of mortality and serious injury were based on observed takes across the entire Atlantic longline
swordfish/tuna fishery (including the Gulf of Mexico). All observed takes were used because the species occurs
throughout area of the fishery, but observed takes were infrequent in any given region of the fishery. There was no
mortality or serious injury reported in 1992 and estimated fishery-related mortality and serious injury to spotted
dolphins (both species) in the Atlantic longline swordfish/tuna fishery in 1993 was 16 (CV = 0.19); average annual
mortality and serious injury attributable to this fishery in 1992-1993 was 8.0 spotted dolphins (CV = 0.27).

The estimated total number of haulsin the Atlantic large pelagic drift gillnet fishery increased from 714 in
1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number
of haulsin 1991, 1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels participated in this
fishery at one time or another between 1989 and 1993. Observer coverage, expressed as percent of sets observed,
ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993. Effort was concentrated along
the southern edge of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and
locations of the fishery throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a
southern or winter stratum, and a northern or summer stratum. Estimates of the total by-catch, for each year, were
obtained using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge, in review). Nineteen spotted
dolphin mortalities were observed in the drift gillnet fishery between 1989 and 1993 and occurred northeast of Cape
Hatteraswithin the 183 misobath in February-April, and near LydoniaCanyonin October. Estimated annual mortality
and seriousinjury attributableto thisfishery (CV in parentheses) was 23in 1989 (2.14), 51in 1990 (1.12), 11in 1991
(1.21), 20in 1992 (0.35), and 8.4 in 1993 (0.79).

STATUSOF STOCK

The status of Atlantic spotted dolphins, relative to OSP in the U.S. Atlantic EEZ is unknown. The species
is not listed as threatened or endangered under the Endangered Species Act. In Canada, the Cetacean Protection
Regulationsof 1982, promul gated under the Standing Fisheries Act, prohibit the catching or harassment of all cetacean
species. Thereareinsufficient datato determinethe population trendsfor thisspecies. Thisisastrategic stock because
the average annual fishery-related mortality and serious injury of spotted dolphins would exceed PBR for this stock
(if it could be calculated) even if the minimum population estimate for spotted dol phinswere exclusively S. Frontalis.
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PANTROPICAL SPOTTED DOLPHIN (Stenella attenuata):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are two species of spotted dolphin in the Western Atlantic — the Atlantic spotted dolphin, Senella
frontalis, formerly S. plagiodon (Perrin et al. 1987), and the pantropical spotted dolphin, S attenuata. These species
are difficult to differentiate at sea.

The pantropical spotted dolphin is distributed worldwide in tropical and some sub-tropical oceans (Perrin et
al. 1987; Perrin and Hohn 1994). Sightings of this species in the northern Gulf of Mexico occur over the deeper
waters, and rarely over the continental shelf or continental shelf edge (Mullin et al. 1991; Southeast Fisheries Science
Center, SEFSC, unpublished data). Pantropical spotted dol phinswere seenin all seasons during recent seasonal aerial
surveys of the northern Gulf of Mexico, and during recent winter aerial surveys offshore of the southeastern U.S.
Atlantic coast (SEFSC unpublished data). Some of the Pacific popul ations have been divided into different geographic
stocks based on morphological characteristics (Perrin et al. 1987; Perrin and Hohn 1994); however, there is no
information on stock differentiation in the Atlantic population.

POPULATION SIZE
The total number of spotted dolphins off the g —
"
!
|

eastern U.S. coast is unknown. Seasonal abundance
estimates are available from an aerial line transect
survey program conducted in the continental shelf and
continental shelf edge waters between Cape Hatteras,
North Carolina and Nova Scotia from 1978 to 1982
(CeTAP 1982). R. Kenney (persona communication)
provided abundance estimates for both species of
spotted dolphins combined that accounted for survey
effort in two continental slope survey blocks and
uncertainties resulting from sightings of unidentified
small dolphins. An estimate based oninversevariance-
weighted pooling of the revised CeTAP (1982) spring
and summer data is 6,107spotted dolphins (CV =
0.27). An average for these two seasons was chosen
becausethe greatest proportion of the popul ation off the
northeast U.S. coast appears to be in the CeTAP study
areain these seasons. This estimate was not corrected
for g(0), the probability of detecting dolphins on the
trackline. Furthermore, this survey did not cover
important spotted dolphin habitat in the continental
shelf between Cape Hatteras and Florida, or in oceanic |

waters. Figure 1. Distribution of spotted dolphin sightings from
Spotted dolphin sighting data were collected  NEFSC shipboard surveys during the summer in 1990-1994.

during the autumn 1991 aerial line transect survey in  |sobaths are at 100 m and 1,000 m.

the CeTAP study area and from several fine-scale ship

line transect surveys (August 1990, June-July 1991 and

June-July 1993) conducted in continental shelf edge and deeper oceanic waters (NMFS unpublished data). Spotted

dolphin sightings during these surveys are shown in Figure 1. These data were too limited for use in estimating

abundance because these surveysdid not adequately sample spotted dol phin high-use habitats of f the northeastern U.S.

coast.

Northwest Atlantic
Ocean
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Minimum Population Estimate

The minimum population estimate for both species of spotted dolphins combined was based on the CETAP
(1982) abundance estimate which was 6,107 spotted dolphins (CV = 0.27). The minimum population estimate isthe
lower limit of the two-tailed 60% confidence interval of the log-normal distributed abundance estimate and was 4,885
spotted dolphins. Thisisequivalent to the 20th percentile of thelog-normal distribution as specified by NMFS (Anon.
1994).

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 calculations showing
that cetacean populations may not generally grow at rates much greater than 4% given the constraints of their
reproductive life history (Reilly and Barlow 1986).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) (Anon. 1994). The recovery factor was set at 0.16 because
of the stock's status relative to OSP is unknown and the minimum popul ation estimate is 11 years older than the latest
fishery-related mortality estimate. PBR for both species of spotted dolphins combined would be sixteen; however, it
isinappropriate to calculate a PBR for the pantropical spotted dolphin (S. attenuata) stock because it wasimpossible
to separately identify the two species.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

No spotted dolphin mortalities were observed in 1977-1991 foreign fishing activities. Nineteen mortalities
have been documented between 1989 and 1993 (see below) in the pelagic drift gillnet fishery. Six whole animal
carcasses that were sent to the Smithsonian were identified as pantropical spotted dolphins (S. attenuata). The
remaining 13 animals were not identified to species. No mortalities were documented in the Atlantic
swordfish/tuna/shark pair trawl, New England multispecies sink gillnet, and groundfish trawl fisheries; and no takes
have been documented in a review of Canadian gillnet and trap fisheries (Read 1994).

Total annual estimated averagefishery-related mortality and seriousinjury to both species of spotted dolphins
combined in the Atlantic by both fisheriesis 31 spotted dolphins (CV = 1.13). 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 zero mortality and seriousinjury rate. This determination cannot be made for specific
fisheries until the implementing regulations for Section 118 of the MMPA have been reviewed by the public and
finalized.

Fisheries Information

Data on current incidental takes in U.S. fisheries are available from severa sources. In 1986, NMFS
established amandatory logbook systemfor large pelagic fisheries. Datafilesare maintained at the Southeast Fisheries
Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Program was
initiated in 1989 and since that year 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
provides observer coverage of vesselsfishing south of Cape Hatteras. Total fishery-related mortality and seriousinjury
cannot be estimated separately for the two species of spotted dolphinsin the U.S. Atlantic Exclusive Economic Zone
(EEZ) because of the uncertainty in speciesidentification by fishery observers. The Atlantic Scientific Review Group
advised adopting the risk-averse strategy of assuming that either species might have been subject to the observed
fishery-related mortality and serious injury.

Pelagic swordfish, tunas, and billfish are the targets of the U.S. longline fishery inthe U.S. Atlantic and Gulf
of Mexico EEZ (SEFSC unpublished logbook data). Interactions between the longline swordfish/tuna fishery and
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spotted dolphins have been reported; however, a vessel may fish in more than one statistical reporting areaand it is
not possible to separate estimates of fishing effort other than to subtract Gulf of Mexico effort from Atlantic fishing
effort, which includes the Caribbean Sea. Thisfishery has been monitored with about 5% observer coverage, interms
of trips observed, since 1992. Tota longline effort for the Atlantic pelagic fishery (including the Caribbean), based
on mandatory logbook reporting, was 11,279 setsin 1991, 10,605 setsin 1992, and 11,538 in 1993 (Cramer 1994).
Estimated take was based on a generalized linear model (Poisson error assumption) fit to the available observed
incidental take and self-reported incidental take and effort data for the fishery (SEFSC unpublished data). Annual
estimates of mortality and serious injury were based on observed takes across the entire Atlantic longline
swordfish/tuna fishery (including the Gulf of Mexico). All observed takes were used because the species occurs
generally throughout area of the fishery, but observed takes were infrequent in any given region of the fishery. There
wasno mortality or seriousinjury reported in 1992 and estimated fishery-related mortality and seriousinjury to spotted
dolphins (both species) in the Atlantic longline swordfish/tuna fishery in 1993 was 16 (CV = 0.19); average annual
mortality and serious injury attributable to this fishery in 1992-1993 was 8.0 spotted dolphins (CV = 0.27).

The estimated total number of haulsin the Atlantic large pelagic drift gillnet fishery increased from 714 in
1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number
of haulsin 1991, 1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels participated in this
fishery at one time or another between 1989 and 1993. Observer coverage, expressed as percent of sets observed,
ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993. Effort was concentrated along
the southern edge of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and
locations of the fishery throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a
southern or winter stratum, and a northern or summer stratum. Estimates of the total by-catch were obtained for each
year using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge, in review). Nineteen spotted dol phin
mortalities were observed in the drift gillnet fishery between 1989 and 1993 and occurred northeast of Cape Hatteras
within the 183 m isobath in February-April, and near Lydonia Canyon in October. Estimated annual mortality and
seriousinjury of spotted dol phins (both species) attributable to thisfishery (CV in parentheses) was 23in 1989 (2.14),
51in 1990 (1.12), 11in 1991 (1.21), 20in 1992 (0.35), and 8.4 in 1993 (0.79).

STATUSOF STOCK

The status of pantropical spotted dolphins, relativeto OSPinthe U.S. Atlantic EEZ isunknown. The species
is not listed as threatened or endangered under the Endangered Species Act. In Canada, the Cetacean Protection
Regulationsof 1982, promul gated under the Standing Fisheries Act, prohibit the catching or harassment of all cetacean
species. Thereareinsufficient datato determinethe population trendsfor thisspecies. Thisisastrategic stock because
the average annual fishery-related mortality and serious injury of spotted dolphins would exceed PBR for this stock
(if it could be calculated) even if the minimum popul ation estimate for spotted dolphinswere exclusively S attenuata.
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STRIPED DOLPHIN (Stenella coeruleoal ba):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The striped dolphin, Stenella coeruleoalba, is distributed worldwide in temperate and tropical seas of the
world. Striped dolphinsare found in the western North Atlantic from Nova Scotia south to at |east Jamaicaand in the
Gulf of Mexico. In general, striped dolphins appear to prefer continental slope waters offshore to the Gulf Stream
(Leatherwood et al. 1976; Perrin et al. 1994; Schmidly 1981). There is no information concerning striped dolphin
stock structure in the western North Atlantic.

Inwatersoff thenortheastern U.S. coast, striped dol phinsaredistributed al ong the continental shelf edgefrom
Cape Hatteras to the southern margin of Georges Bank, and also occur offshore over the continental slopeand risein
themid-Atlanticregion (CeTAP1982). Continental shelf edge sightingsinthisprogramweregenerally centered along
the 1,000 m depth contour in all seasons (CeTAP 1982). During 1990 and 1991 cetacean habitat-use surveys, striped
dolphins were associated with the Gulf Stream north wall and warm-core ring features (Waring et al. 1992).

POPULATION SIZE

The total number of striped dolphins in the
U.S. Exclusive Economic Zone (EEZ) is unknown.
Seasonal abundance estimates are available from an
aerial line transect survey program conducted in the (
continental shelf and continental shelf edge waters | (
between CapeHatteras, North Carolinaand NovaScotia /‘— {42 . Q?
from 1978101982 (CeTAP 1982). R. Kenney (personal 1 MA
communication) provided abundance estimates that b
accounted for survey effort in two continental slope
survey blocks and uncertainties resulting from sighting )
of unidentified small dolphins. Anestimate based onan
inverse variance weighted pooling of revised CeETAP _
(1982) spring and summer datais 36,780 (CV =0.27). | O
An average for these two seasons was chosen because |, ) g ©
the greatest proportion of the population off the K s o °
northeast U.S. coast appearsto be in the CeTAP study |
areain these seasons. This estimate was not corrected

Q
)]

for g(0), the prabahility of detecting an animal group
on the trackline.

Abundance estimates were also derived using
data collected during an autumn 1991 aeria line

Northwest Atlantic
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transect survey in the CeTAP study area (NMFS
unpublished data), which included an interplatform
experiment between a Twin Otter and an AT-11).
Sightings were amost exclusively in the continental
shelf edge waters. The data were analyzed using
DISTANCE (Buckland et al. 1993; Laake et al. 1993) where confidence intervals were cal culated using the bootstrap
lognormal method. Abundance estimates, based on alow number of sightings, from this survey were 13,157 (CV =
0.45) and 25,939 (CV = 0.36), respectively, for the AT-11 and NOAA Twin Otter. Datawere not pooled, because the
interplatform calibration analysishasnot been conducted. Theseestimatesare not comparabletothe CeT AP estimates,
because the 1991 data are from a single survey conducted during August-October, while the CeTAP estimates were
based on data pooled over several years of seasona surveys.

Striped dolphin sighting data were also collected during three fine-scale ship line transect surveys (August
1990, June-July 1991, and June-July 1993) conducted in continental shelf edge and deeper oceanic waters (NMFS

Figure 1. Distribution of striped dolphin sightings from
NEFSC shipboard surveys during the summer in 1990-1994.
|sobaths are at 100 m and 1,000 m.
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unpublished data) and striped dolphin sightings during these surveys are shown in Figure 1. These data were too
limited for use in estimating abundance because these surveys did not adequately sample striped dolphin high-use
habitats off the northeastern U.S. coast.

Minimum Population Estimate

Theminimum population estimatewas based onthe AT-11 aerial survey abundanceestimateof 13,157 striped
dolphins (CV = 0.45) (NMFS unpublished data) in 1991. This estimate was used because that survey provided the
most complete coverage of continental shelf edge and continental slope waters off the northeast U.S. coast. The
minimum popul ation estimateisthelower limit of thetwo-tailed 60% confidenceinterval of thelog-normal distributed
abundance estimate, which is equivalent to the 20th percentile of the log-normal distribution as specified by NMFS
(Anon. 1994), and was 9,165 striped dolphins.

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 is based 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 (Reilly and Barlow 1986).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) (Anon. 1994). The recovery factor was 0.40 because of the
high variance (CV = 1.30) associated with the estimated total annual fishery-related mortality and serious injury for
striped dolphins. PBR for this stock is 73 striped dolphins.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

No mortalities were observed in 1977-1991 foreign fishing activities off the northeast U.S. coast. Nineteen
mortalitieswere documented between 1989 and 1993 (see bel ow) in the pel agic drift-gillnet fishery, and two mortalities
were documented in 1991 in the New England groundfish trawl fishery. No mortalities were documented in the
Atlantic swordfish/tuna/shark longline, Atlantic swordfish/tuna/shark pair trawl and New England multispecies sink
gillnet fisheries. Also, no takes have been documented in areview of Canadian gillnet and trap fisheries (Read 1994).

Total estimated averageannual fishery-related mortality and seriousinjury tothisstock inthe Atlantic during
1989-1993 was 63 striped dolphins annually (CV = 1.30). The total fishery-related mortality and serious injury for
thisstock isnot lessthan 10% of the cal culated PBR and cannot be considered to beinsignificant and approaching zero
mortality and serious injury rate. This determination cannot be made for specific fisheries until the implementing
regulations for Section 118 of the MMPA have been reviewed by the public and finalized.

Fisheries Information

Data on current incidental takes in U.S. fisheries are available from several sources. In 1986, NMFS
established amandatory logbook systemfor large pelagic fisheries. Datafilesare maintained at the Southeast Fisheries
Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Program was
initiated in 1989, and since that year 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
provides observer coverage of vessels fishing south of Cape Hatteras.

Pelagic swordfish, tunas, and billfish are the targets of the U.S. longline fishery inthe U.S. Atlantic and Gulf
of Mexico EEZ (SEFSC unpublished logbook data). Interactions between the longline swordfish/tuna fishery and
striped dol phins have been reported; however, avessel may fish in more than one statistical reporting areaand it is
not possible to separate estimates of fishing effort other than to subtract Gulf of Mexico effort from Atlantic fishing
effort, which includes the Caribbean Sea. Thisfishery has been monitored with about 5% observer coverage, interms
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of trips observed, since 1992. Total longline effort for the Atlantic pelagic fishery (including the Caribbean), based
onmandatory logbook reporting, was 11,279 setsin 1991, 10,605 setsin 1992, and 11,538 setsin 1993 (Cramer 1994).
There were no reported human-caused mortality or serious injury to this stock by this fishery.

The estimated total number of hauls in the Atlantic large pelagic drift gillnet fishery increased from 714 in
1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number
of haulsin 1991, 1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels participated in this
fishery at one time or another between 1989 and 1993. Observer coverage, expressed as percent of sets observed,
ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993. Effort was concentrated along
the southern edge of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and
locations of the fishery throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a
southern or winter stratum, and a northern or summer stratum. Estimates of the total by-catch, for each year, were
obtained using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge, in review). Nineteen striped
dolphin mortalitieswere observed in thisfishery between 1989 and 1993 and occurred east of Cape Hatterasin January
and February, and along the southern margin of Georges Bank in summer and autumn. Estimated annual mortality
and seriousinjury (CV in parentheses) attributable to this fishery was 39 striped dolphinsin 1989 (0.84), 57 in 1990
(0.73), tenin 1991 (0.87), 7.7 in 1992 (0.65), and 21 in 1993 (0.20). The 1989-1993 average annua mortality and
serious injury to striped dolphinsin the Atlantic large pelagic drift gillnet fishery was 27 dolphins (0.90).

Vessalsin the New England groundfish multispecies trawl fishery, a Category 111 fishery under the MMPA,
were observed in order to meet fishery management needs, rather than marine mammal management needs. An
average of 970 (CV = 0.04) vessels (full and part time) participated annually in the fishery during 1989-1993. The
fishery is active in New England watersin all seasons. The only reported fishery-related mortalities (two) occurred
in 1991. Total estimated mortality and seriousinjury attributableto thisfishery in 1991 was 181 (CV = 0.97); average
annual mortality and serious injury during 1989-1993 was 36 striped dolphins (CV = 2.17).

STATUSOF STOCK

The status of striped dolphins, relativeto OSP, inthe U.S. Atlantic EEZ isunknown. The speciesisnot listed
as threatened or endangered under the Endangered Species Act. In Canada, the Cetacean Protection Regulations of
1982, promul gated under the Standing Fisheries Act, prohibit the catching or harassment of all cetacean species. There
areinsufficient datato determine the population trendsfor this species. Average annual fishery-related mortality and
serious injury does not exceed the PBR,; therefore, thisis not a strategic stock.
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SPINNER DOLPHIN (Stenella longirostris):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Spinner dolphins are distributed in oceanic and coastal tropical waters (Leatherwood et al. 1976). Thisis
presumably an offshore, deep-water species (Schmidly 1981; Perrin and Gilpatrick 1994), and its distribution in the
Atlantic is very poorly known. In the western North Atlantic, these dolphins occur in deep water along most of the
U.S. coast south to the West Indies and Venezuela, including the Gulf of Mexico. Spinner dolphin sightings have
occurred exclusively in deeper (>2,000 m) oceanic waters (CeTAP 1982; Waring et al. 1992) off the northeast U.S.
coast. Stranding records exist from North Carolina, South Carolina, and Florida in the Atlantic and in Texas and
Floridain the Gulf of Mexico. The North Carolina strandings represent the northernmost documented distribution
of this speciesin the Atlantic. Stock structure in the western North Atlantic is unknown.

POPULATION SIZE

The number of spinner dolphins inhabiting the U.S. Atlantic Exclusive Economic Zone (EEZ) is unknown
and seasonal abundance estimates are not available for this speciessinceit wasrarely seen inthe CeTAP (1982) study
area.

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 is based on theoretical calculations showing
that cetacean populations may not generally grow at rates much greater than 4% given the constraints of their
reproductive life history (Reilly and Barlow 1986).

POTENTIAL BIOLOGICAL REMOVAL
No PBR can be estimated for this species at this time, because the minimum population size cannot be
determined.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

One mortality has been observed in the large pelagic drift-gillnet fishery. No takes were documented in a
review of Canadian gillnet and trap fisheries (Read 1994).

Total average annual estimated average fishery-related mortality and serious injury to this stock in the

Atlantic during 1989-1993 was 1.0 spinner dolphin (CV = 3. 07). PBR cannot be calculated for this stock, but there
is fishery-related mortality and seriousinjury; therefore, total fishery-related mortality and serious injury cannot be
considered insignificant and approaching zero mortality and serious injury rate. This determination cannot be made
for specificfisheriesuntil theimplementing regulationsfor Section 118 of the MM PA have been reviewed by the public
and finalized.

Fisheries Information

Data on current incidental takes in U.S. fisheries are available from several sources. In 1986, NMFS
established a mandatory logbook system for large pelagic fisheries and the data are maintained at the Southeast
Fisheries Science Center (SEFSC). TheNortheast Fisheries Science Center (NEFSC) Sea Sampling Observer Program
wasinitiated in 1989, and sincethat year several fisherieshave been covered by the program. Inlate 1992 andin 1993,
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the SEFSC provided observer coverage of pelagic longline vesselsfishing off the Grand Banks (Tail of the Banks) and
provides observer coverage of vessels fishing south of Cape Hatteras.

Pelagic swordfish, tunas, and billfish are the targets of the longline fishery operating inthe U.S. Atlantic and
Gulf of Mexico. Effort for thewestern North Atlantic pelagic longlinefishery totaled approximately 5.3 million hooks
set by 281 vesselsin 1993 (Cramer 1994). Thisfishery has been monitored with about 5% observer coverage, interms
of tripsobserved, since 1992. Therewasno reported fishery-related mortality or seriousinjury to thisstock attributable
to the pelagic longline fishery.

The estimated total number of hauls in the Atlantic large pelagic drift gillnet fishery increased from 714 in
1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number
of haulsin 1991, 1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels participated in this
fishery at one time or another between 1989 and 1993. Observer coverage, expressed as percent of sets observed,
ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993. Effort was concentrated along
the southern edge of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and
locations of the fishery throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a
southern or winter stratum, and a northern or summer stratum. Estimates of the total by-catch, for each year, were
obtained using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge, in review). One spinner dolphin
mortality was observed between 1989 and 1993 and occurred east of Cape Hatterasin March 1993. Estimated annual
fishery-related mortality and seriousinjury attributableto thisfishery (CV in parentheses) was0.7in 1989 (7. 00), 1.7
in 1990 (2.65), 0.7 in 1991 (2.00), 1.4 in 1992 (0.61), and 0.5 in 1993 (0.89).

STATUSOF STOCK

The status of spinner dolphinsrelativeto OSPinthe U.S. Atlantic EEZ isunknown. The speciesisnot listed
as threatened or endangered under the Endangered Species Act. In Canada, the Cetacean Protection Regulations of
1982, promul gated under the Standing Fisheries Act, prohibit the catching or harassment of all cetacean species. There
areinsufficient datato determine the population trendsfor this species. Population size and PBR cannot be estimated,
but fishery-related mortality is very low; therefore, this stock is not a strategic stock.
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BOTTLENOSE DOLPHIN (Tursiops truncatus):
Western North Atlantic Offshore Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There aretwo hematol ogically and morphol ogically distinct bottlenose dol phin ecotypes (Duffield et al. 1983;
Duffield 1986) which correspond to a shallow, warm water ecotype and adeep, cold water ecotype; both ecotypes have
been shown to inhabit waters in the western North Atlantic Ocean (Hersh and Duffield 1990).

Bottlenose dol phinswhich had stranded alivein thewestern North Atlanticin areaswith direct accessto deep
oceanic waters had hemagl obin profileswhich matched that of the deep, cold water ecotype (Hersh and Duffield 1990).
Hersh and Duffield (1990) al so described morphol ogical differences between the deep, cold water ecotype dol phinsand
dolphins with hematological profiles matching the shallow, warm water ecotype which had stranded in the
Indian/Banana River in Florida. Based on the
distribution of sightings during ship-based surveys
(Fig. 1) and survey personnel observations (NMFS
unpublished data), thewestern North Atlantic offshore
stock is believed to consist of bottlenose dolphins
corresponding to the hematologically and
morphologically distinct deep, cold water ecotype.

Extensive aerial surveys in 1979-1981
indicated that the stock extended along the entire
continental shelf break from Georges Bank to Cape
Hatteras during spring and summer (CeTAP 1982;
Kenney 1990). The distribution of sightings
contracted towards the south in thefall and the central
portion of the survey area was almost devoid of
sightings in the winter, although there were still
sightings asfar north as the southern edge of Georges
Bank. The offshore stock is concentrated along the
continental shelf break inwaters of depths>25mand /
extends beyond the continental shelf into continental g o0

R,

slope waters in lower concentration (Fig. 1) (Kenney ° No’thg::; nAtIantic
1990). No distribution or abundance data are P
available from Canadian waters. Dolphins with /I
characteristics of the offshoretype havebeen stranded  F

as far south as th_e FI_Or'da _Keys, bUt_there are np Figure 1. Distribution of bottlenose dolphin sightings from
abundance or distribution estimates available for this  NEFsC shipboard surveys during the summer in 1990-1994.
stock in U.S. Exclusive Economic Zone (EEZ) waters  |spbaths are at 100 m and 1,000 m.

south of Cape Hatteras.

POPULATION SIZE

Thetotal number of bottlenose dolphinsoff the Atlantic U.S. coast isunknown. Historical seasona abundance
estimatesareavailablefroman aerial survey program conducted in the continental shelf waters between Cape Hatteras,
North Carolina, and Nova Scotia from 1978 to 1982 (CeTAP 1982). The peak average estimated abundance of the
offshore stock occurred in the fall and was estimated to be 7,696 with coefficient of variation (CV) = 0.58.

Recent abundance was estimated using data collected during an autumn 1991 aerial line transect survey in
the CeTAP study area (NMFS unpublished data), which included an interplatform experiment between a Twin Otter
and an AT-11 aircraft, and from three fine-scale ship surveys (August 1990, June-July 1991, and June-July 1993)
conducted in continental shelf edge and deeper oceanic waters (NMFS unpublished data).

The three shipboard surveys covered relatively small portions of the northeastern U.S. EEZ. The abundance
estimate from the August 1990 survey, conducted principally along the Gulf Stream north wall between Cape Hatteras
and Georges Bank, was 2,903 bottlenose dolphins (CV = 0.66). The 1991 survey estimate, based principally on
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sighting effort conducted between the 200 and 2,000 meter isobaths from Cape Hatteras to Georges Bank was 5,990
bottlenose dolphins (CV = 0.39). The estimate for the 1993 survey, conducted principally between the 200 and 2,000
meter isobaths from the southern edge of Georges Bank, acrossthe Northeast Channel to the southwestern edge of the
Scotian Shelf was 716 bottlenose dolphins (CV = 0.44). Although the 1990-1993 surveys did not sample the same
areas or encompass the entire bottlenose dol phin habitat, they did focus on segments of known or suspected high-use
habitats off the northeastern U.S. coast. The collective 1990-93 data suggest that, seasonally, at least several thousand
bottlenose dol phins are occupying these waters; however, survey coverage to dateis not judged adequate to provide a
definitive estimate of bottlenose dol phin abundance in the western North Atlantic because of the limited scope of the
shipboard surveys.

The 1991 aeria survey sightings during both the AT-11 and Twin Otter surveys were almost exclusively in
the continental shelf edge waters. Data from both survey platforms was used in estimating stock size because the
independent abundance estimateswere not significantly different and coverage of continental shelf edgewatersby both
platformswas similar. The sighting data were analyzed using standard line transect perpendicular sighting distance
analysis methods (Buckland et al. 1993) and the computer program DISTANCE (Laake et al. 1993). Bottlenose
dol phin abundance was not significantly different between survey platformsand was estimated at 12,760 dol phins (CV
=0.84) fromthe AT-11 aircraft and 12,090 dolphins (CV = 0.38) from the Twin Otter aircraft. Theinverse variance-
weighted mean of these independent abundance estimates was used in cal culating the minimum population estimate
and was 12,194 bottlenose dolphins (CV = 0.35) (NMFS unpublished data).

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normal distributed mean abundance estimate of 12,194 bottlenose dolphins (CV = 0.35) from the 1991 aerial surveys
(NMFS unpublished data). This is equivalent to the 20th percentile of the log-normal distribution as specified by
NMFES (Anon. 1994). The minimum population estimate is 9,195 bottlenose dolphins.

Current Population Trend

The data are insufficient to determine population trends. The recent aerial survey estimates are not
comparableto the CeT AP estimates because the recent dataare from asingle survey conducted during August-October
while the CeTAP estimates were based on data pooled over several years of seasonal surveys.

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 is based 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 (Reilly and Barlow 1986).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) has been specified as the product of minimum population size, one-half
the maximum productivity rate, and a "recovery" factor for endangered, depleted, threatened stocks, or stocks of
unknown status relative to optimum sustainable population size (OSP). In accordance with the guidelines for
estimating PBR, the recovery factor was 0.50 because of the stock's unknown status relative to OSP and because the
coefficient of variation of the estimated fishery-related mortality and serious injury was less than 0.30. PBR for the
mid-Atlantic offshore bottlenose dol phin stock is 92 dolphins.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY
There areno available estimates of human-caused mortality or seriousinjury except for estimatesextrapol ated
from data obtained through NMFS fishery observer programs.

Estimated average annual fishery-related mortality or seriousinjury to this stock is 128 offshore bottlenose
dolphins (CV =0.39). Thislevel isnot lessthan 10% of the calculated PBR and, therefore, cannot be considered to
beinsignificant and approaching zero mortality and seriousinjury rate. Thisdetermination cannot be madefor specific
fisheries until the implementing regulations for Section 118 of the MMPA have been reviewed by the public and
finalized.
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Fishery Information

There was no documentation of marine mammal mortality or serious injury in distant-water fleet (DWF)
activities off the northeast coast of the U.S. prior to 1977. A fisheries observer program which has recorded fishery
dataand information onincidental by-catch of marine mammal swasestablished with implementation of the M agnuson
Fisheries Conservation and Management Act (MFCMA) in 1977. DWEF effort in the U.S. Atlantic EEZ under
MFCMA wasdirected primarily towards Atlantic mackerel and squid. Anaverage of 120 different foreign vessels per
year (range 102-161) operated within the Atlantic coast EEZ from 1977 through 1982. 1n 1982, thefirst year that the
NM FSNortheast Regional Observer Program assumed responsibility for observer coverageof thelonglinevessels, there
were 112 different foreign vessels, eighteen (16%) of which were Japanese tuna longline vessels operating along the
U.S. east coast. Between 1983 and 1991, the number of foreign fishing vessels operating withinthe U.S. Atlantic EEZ
each year declined from 67 to nine. Between 1983 and 1988, the numbers of DWF vesselsincluded 3, 5, 7, 6, 8, and
8, respectively, Japanese longline vessels. Observer coverage on DWF vessels was 25-35% during 1977-82, and
increased to 58%, 86%, 95%, and 98%, respectively, in 1983-86. From 1987-91, 100% observer coverage was
maintained. Foreign fishing operationsfor squid ceased at the end of the 1986 fishing season and for mackerel at the
end of the 1991 season. Observersin this program recorded nine bottlenose dolphin mortalities in foreign-fishing
activities during 1977-1988 (Waring et al. 1990). Seven takes occurred in the mackerel fishery, and one bottlenose
dolphin each was caught in both the squid and hake trawl fisheries.

Data on current incidental takes in U.S. fisheries are available from severa sources. In 1986, NMFS
established amandatory logbook systemfor large pelagic fisheries. Datafilesare maintained at the Southeast Fisheries
Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Program was
initiated in 1989, and since that year 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). SEFSC also provides observer coverage of vessels fishing south of Cape Hatteras.
The Atlantic longline fisheries target primarily swordfish and yellowfin tuna from the Grand Banks south into the
Caribbean and the Gulf of Mexico. There have been no reported lethal takes of this stock by the longline fishery
recently, but one bottlenose dol phin was taken and rel eased alive by the fishery during 1993 in offshore waters outside
of the U.S. EEZ (NMFS unpublished data).

The estimated total number of haulsin the Atlantic large pelagic drift gillnet fishery increased from 714 in
1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced. The estimated number
of haulsin 1991, 1992, and 1993 were 233, 243, and 232 respectively. Fifty-nine different vessels participated in this
fishery at one time or another between 1989 and 1993. Observer coverage, expressed as percent of sets observed,
ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993. Effort was concentrated along
the southern edge of Georges Bank and off Cape Hatteras. Examination of the species composition of the catch and
locations of the fishery throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a
southern or winter stratum, and a northern or summer stratum. Estimates of the total by-catch, for each year, were
obtained using the aggregated (pooled 1989-1993) catchrates, by strata(Northridge, inreview). Thirty-ninebottlenose
dolphin mortalities have been observed between 1989 and 1993. Estimated bottlenose dolphin kills (CV in
parentheses) extrapolated for each year were 72 in 1989 (0.59), 115 in 1990 (0.42), 26 in 1991 (0.44), 28 in 1992
(0.21), and 22 in 1993 (0.25). Mean annual estimated fishery-related mortality for this fishery in 1989-1993 was 53
bottlenose dolphins (CV = 0.56).

Atlantic swordfish/tuna/shark pair trawl fishery effort has increased from none in 1989 and 1990, to an
estimated 171 haulsin 1991, and then to an estimated 989 and 1,087 haulsin 1992 and 1993, respectively. Thefishery
operated in August-November in 1991, June-November in 1992, and June-October in 1993. Sea sampling began in
October of 1992 when 101 hauls (10% of the total) were sampled. 1n 1993, 201 hauls (18%) were sampled. Nineteen
vessels have operated in this fishery. The fishery extends from 35°N to 41°N, and from 69°W to 72°W.
Approximately 50% of thetotal effort waswithin aonedegreesquareat 39°N, 72°W, around Hudson Canyon. Fishery
locations and species composition of the by-catch showed little seasonal change during the six months of operation and
did not warrant stratification of observer effort. Twenty-onebottlenosedolphin mortalitieswereobserved between 1991
and 1993. Estimated annual fishery-related mortality (CV in parentheses) was 13 dolphinsin 1991 (0.53), 73in 1992
(0.49), and 85in 1993 (0.41). The estimated mean annual bottlenose dolphin mortality attributable to thisfishery is
57 (CV =0.51).
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Vessalsin the New England groundfish multispecies trawl fishery, a Category 111 fishery under the MMPA,
were observed in order to meet fishery management needs, rather than marine mammal management needs. An
average of 970 (CV = 0.04) vessals (full and part time) participated annually in the fishery during 1989-1993. The
fishery isactivein New England watersin all seasons. One bottlenose dolphin mortality was documented in 1991 and
the total estimated mortality in this fishery in 1991 was 91 (CV = 0.97). The average fishery-related mortality
attributable to this fishery between 1989-1993 was 18 bottlenose dolphins (CV = 2.17).

The mid-Atlantic mackerel and squid traw! fisherieswere combined into the Atlantic mid-water trawl fishery
in the revised proposed list of fisheriesin 1995. The fishery occurs along the U.S. mid-Atlantic continental shelf
region between New Brunswick, Canada, and Cape Hatteras year around. The mackerel trawl fishery was classified
asaCategory |l fishery since 1990 and the squid fishery was originally classified asa Category 1 fishery in 1990, but
was reclassified as a Category 11 fishery in 1992. The combined fishery has been proposed for classification as a
Category |1 fishery. Although there were reports of bottlenose dol phin mortalitiesin the foreign fishery during 1977-
1988, there were no fishery-related mortalities of bottlenose dolphins reported in logbook reports from the mackerel
trawl fishery between 1990-1992.

Other Mortality
There are no other known sources of human-caused mortality affecting this stock.

STATUSOF STOCK

The status of this stock relative to OSP is unknown. The western north Atlantic offshore bottlenose dolphin
is not listed as threatened or endangered under the Endangered Species Act. In Canada, the Cetacean Protection
Regulationsof 1982, promul gated under the Standing Fisheries Act, prohibit the catching or harassment of all cetacean
species. There areinsufficient datato determine the population trends for this species. This stock isastrategic stock
because estimated annual fishery-related mortality and serious injury exceeds PBR.
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BOTTLENOSE DOLPHIN (Tursiops truncatus):
Western North Atlantic Coastal Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There aretwo hematol ogically and morphol ogically distinct bottlenose dol phin ecotypes (Duffield et al. 1983;
Duffield 1986) which correspond to a shallow, warm water ecotype and adeep, cold water ecotype; both ecotypes have
been shown to inhabit waters in the western North Atlantic Ocean (Hersh and Duffield 1990). Bottlenose dolphins
which had stranded alive in the western North Atlantic in areas with direct access to deep oceanic waters had
hemoglobin profiles matching that of the deep, cold water ecotype (Hersh and Duffield 1990). Hersh and Duffield
(1990) also described morphological differences between the deep, cold water ecotype dolphins and dolphins with
hematol ogical profiles matching the shallow, warm water ecotype which had stranded in the Indian/BananaRiver in
Florida. Because of their occurrencein shallow, relatively warm watersalong the U.S. Atlantic coast and becausetheir
morphological characteristicsare similar to the shallow, warm water ecotype described by Hersh and Duffield (1990),
the Atlantic coastal bottlenose dolphin stock isbelieved to consist of thisecotype. Thereare currently insufficient data
to allow separation of locally resident bottlenose dolphins (such as those from the Indian/Banana River) from the
coastal stock in the western North Atlantic.

The structure of the coastal bottlenose dolphin
stock in the western North Atlantic is uncertain, but what
isknown about it suggeststhat the structureis complex. A
portion of the coastal stock migrates north of Cape
Hatteras, North Carolina, to New Jersey during the summer
(Scott et al. 1988). It has been suggested that this stock is
restricted to waters < 25 m in depth within the northern
portion of itsrange (Kenney 1990) because of an apparent
digunct distribution of bottlenose dol phins centered on the
25 m isobath which was observed during surveys of the
region (CeTAP 1980). The lowest density of bottlenose
dolphins was observed over the continental shelf, with
higher densities along the coast and near the continental
shelf edge. The coastal stock is believed to reside south of
Cape Hatteras in the late winter (Mead 1975; Kenney
1990); however, the depth distribution of the stock south of
Cape Hatteras is uncertain and the coastal and offshore
stocks may overlap there. There was no apparent
longitudinal discontinuity in bottlenose dolphin herd
sightings during aerial surveys south of Cape Hatteras in
the winter (Blaylock and Hoggard 1994).

Scott et al. (1988) hypothesized a single coastal
migratory stock ranging seasonally from as far north as
Long Island, NY, to as far south as central Florida, citing
stranding patternsduring ahigh mortality eventin 1987-88
and observed density patternsalong the U.S. Atlantic coast.
Figure 1 illustrates the distribution of 584 bottlenose
dolphin herd sightings during aerial surveysfrom shoreto
approximately 9 km past the Gulf Stream edge south of WK
CapeHatterasinthewinter in 1992 (Blaylock and Hoggard ~ Figure 1. Sightings of bottlenose dolphins during aerial
1994), from shore seaward to the 25 m isobath during the  surveys to the 25 misobath north of Cape Hatteras during
summer north of Cape Hatteras in 1994 (Blaylock 1995),  summer 1994, 9 km past the eastern Gulf Stream wall
and within one km of the shore from New Jersey to mid-  south of Cape Hatteras during winter 1991, and three
Florida during three coastal surveys conducted during the ~coastél surveys within one km of shore from New Jersey to
summer in 1994 (Blaylock 1995). The proportion of the ~Md-Floridaduring the summer in 1994.

Cape Canaveral
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sightings illustrated which might be of bottlenose dolphins from other than the coastal stock is unknown; however, it
is reasonable to assume that the coastal surveys within one km of shore minimized inclusion of the offshore stock.

A working hypothesisfor the coastal bottlenose dol phin stock structure postul atesthat there arelocal, resident
stocksin certain embayments and that transient stocks migrate seasonally into and out of these embayments (Scott et
al. 1988). In the Indian-BananaRiver, 28 of 36 marked bottlenose dolphins either resided in or returned to the river
system for a period of at least ten years (Odell and Asper 1990). Eight of the marked dol phins were never positively
resighted. None of the marked dol phins were reported from outside the river system; however, search outside of the
river system was limited. 1f the working hypothesisis correct, exchange between resident and transient components
of the coastal stock could be sufficient to mask any genetic indicators of stock distinction, even though the stock
components might be sufficiently distinct to respond differently to population pressures.

POPULATION SIZE

Mitchell (1975) estimated that the coastal bottlenose dolphin population which was exploited by a shore-
based net fishery until 1925 (Mead 1975) was at least 13,748 bottlenose dolphins in the 1800s. Recent estimates of
bottlenose dol phin abundance in the U.S. Atlantic coastal areawere made from two types of aerial surveys. Thefirst
type was aerial survey using standard line transect sampling with perpendicular distance data analysis (Buckland et
al. 1993) and the computer program DISTANCE (Laake et al. 1993). The alternate survey method consisted of a
simple count of all bottlenose dolphins seen from aerial surveys within one km of shore.

An aeria line-transect survey conducted during February-March 1991 in the coastal area south of Cape
Hatteras. Sampling transects extended orthogonally from shore out to approximately 9 km past the western wall of
the Gulf Stream into waters as deep as 140 m, and the area surveyed extended from Cape Hatteras to mid-Florida
(Blaylock and Hoggard 1994). Systematic transects were placed randomly with respect to bottlenose dolphin
distribution and approximately 3.3% of the total survey area of approximately 89,900 km? was visually searched.
Survey transects, area, and dates were chosen utilizing the known winter distribution of the stocksin order to sample
the entire coastal population; however, the offshore stock may represent some unknown proportion of the resulting
population size estimates. Preliminary estimates of abundance were derived through the application of distance
sampling analysis (Buckland et a. 1993) and the computer program DISTANCE (Laake et a. 1993) to the
perpendicular distance sighting data. Bottlenose dolphin abundance was estimated to be 12,435 dolphins with
coefficient of variation (CV) = 0.18 and the log-normal 95% confidence interval was 9,684-15,967 (Blaylock and
Hoggard 1994).

Perpendicular sighting distance analysis (Buckland et al. 1983) of line transect data from an aerial survey
throughout the northern portion of the rangein July 1994, from Cape Hatteras to Sandy Hook, New Jersey, and from
shore to the 25 m isobath, resulted in an abundance estimate of 25,841 bottlenose dolphins (CV = 0.40) (Blaylock
1995) within the approximately 25,600 km? area.  These data were collected during a pilot study for designing future
surveys and are considered to be preliminary in nature.

Either of the aerial line transect surveys and the resulting abundance estimates may have included dolphins
from the offshore stock. It isnot currently possible to distinguish the two bottlenose dolphin ecotypes during visual
aerial surveys and the distribution of the two ecotypesin U.S. Atlantic EEZ watersisuncertain. Additional research
is needed to interpret the significance of the line transect survey results.

An aerial survey of the coastal waters within a one km strip along the shore from Sandy Hook to
approximately Vero Beach, Florida, wasal so conducted during July 1994 (Blaylock 1995). Dolphinsfromthe offshore
stock are believed unlikely to occur inthisarea. Observerscounted al bottlenose dol phins seen within the onekm strip
alongshore from Cape Hatteras to Sandy Hook (northern area) and within the one km strip alongshore south of Cape
Hatteras to approximately Vero Beach (southern area). The average of three counts of bottlenose dolphins in the
northern area was 927 dolphins (range = 303-1,667) and the average of three counts of bottlenose dolphins in the
southern areawas 630 dol phins (range = 497-815). The sum of the highest counts in both areas was 2,482 dolphins.

Minimum Population Estimate

Reasonabl e assurance of a minimum population estimate was not provided by line transect surveys because
the proportion of dolphins from the offshore stock which might have been observed is unknown. The minimum
population size was therefore taken as the highest count of bottlenose dol phins within the one km strip from shore
between Sandy Hook and Vero Beach obtained during the July 1994 survey. The maximum count within one km of
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shore between Sandy Hook and Cape Hatteraswas 1,667 bottlenose dolphinsand it was 815 bottlenose dolphinswithin
one km of shore between Cape Hatteras and Vero Beach. The resulting minimum population size estimate for the
western North Atlantic coastal bottlenose dolphin stock is 2,482 dolphins.

Current Population Trend

Kenney (1990) reported an estimated 400-700 bottlenose dolphins from the inshore strata of aerial surveys
conducted along the U.S. Atlantic coast north of Cape Hatteras in the summer during 1979-1981. These estimates
resulted from line transect analyses; thus, they cannot be used in comparison with the direct count data collected in
1994 to assess population trends.

There was no significant difference in bottlenose dolphin abundance estimated from aerial line transect
surveys conducted south of Cape Hatteras in the winter of 1983 and the winter of 1991 using comparable survey
designs (NMFSunpublished data; Blaylock and Hoggard 1994) in spite of the 1987-88 mortality incident duringwhich
it was estimated that the coastal migratory population may have been reduced by up to 53% (Scott et al. 1988).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this stock. The maximum net productivity
rate was assumed to be 0.04 for purposes of this assessment. Thisvalue is based 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 (Reilly and Barlow 1986).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) hasbeen specified asthe product of the minimum popul ation size, one-hal f
the maximum productivity rate, and a "recovery" factor for endangered, depleted, threatened stocks, or stocks of
unknown status relative to optimum sustainable population size (OSP) (Anon. 1994). The recovery factor was set at
0.50 because of the stock is listed as depleted under the Marine Mammal Protection Act. PBR for the U.S. Atlantic
coastal bottlenose dolphin stock is 25 dol phins.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Four bottlenose dol phins were reported by the Northeast Region Stranding network to have shown signs of
entanglement with fishing gear in Virginiain 1992 (K. Thounhurst, NMFS, personal communication, 1994). One of
these was associated with pound net gear. In 1993, eight bottlenose dolphinsin Virginiaand onein Maryland were
reported as entangled in fishing gear, but the gear type was not reported (NMFS unpublished data). Signs of
interaction with fisheries(entanglement, net marks, missing appendages) were present in 22% of the bottlenosedol phin
strandings investigated in North Carolinain 1993 (NMFS unpublished data).

The percentage of total mortality represented by stranded dolphins is unknown, but 20 bottlenose dolphin
mortalities which showed signs of fishery interaction were reported in the Atlantic states of the NMFS Southeast
Region in 1993 (NMFS unpublished data). A total of 29 bottlenose dolphins from the U.S. Atlantic coastal stock in
the combined 1993 stranding records from both of the NMFS regions were reported to have shown indi cations of some
sort of fishery interaction (NMFS unpublished data). It is unclear whether the interactions contributed to the
mortalities or occurred post-mortem. Examination of marine mammal stranding records from the NMFS Southeast
Region collected during 1988-1993 showed that an average of 21 (CV = 0.30) stranded bottlenose dol phins from the
area including North Carolina to the Florida Keys were discovered annually showing signs of human interaction
ranging from net marks and entanglement to gunshot wounds and boat propeller strikes (Southeast U.S. Marine
Mammal Stranding Network unpublished data).

Stranding data probably underestimate the extent of fishery-related mortality and seriousinjury because not
all of the dolphins 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. Another factor complicating the estimation of
fishery-related mortality and serious injury to this stock using stranding data is the fact that an unknown proportion
of stranded dolphins are from the offshore stock. Finally, the level of technical expertise anong stranding network
personnel varies widely as does the ability to recognize signs of fishery interaction.

Thetotal fishery-related mortality and seriousinjury for this stock is not lessthan 10% of the calculated PBR
and, therefore, cannot be considered to be insignificant and approaching zero mortality and seriousinjury rate. This
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determination cannot be made for specific fisheries until the implementing regulationsfor Section 118 of the MMPA
have been reviewed by the public and finalized.

Fishery Information

Menhaden purse seiners have reported an annual incidental take of one to five bottlenose dolphins (NMFS
1991, pp. 5-73). Observer data are not available. The Atlantic menhaden purse seine fishery targets the Atlantic
menhaden, Brevortia tyrannus, in Atlantic coastal waters approximately 3-18 min depth. Twenty-two vessels operate
off northern Floridato New England from April-January (NMFS 1991, pp. 5-73).

Coastal gillnetsoperatein different seasonstargeting different speciesin different statesthroughout therange
of this stock. Most nets are staked close to shore, but some are allowed to drift, and nets range in length from 91 m
t0 914 m. A gillnet fishery for American shad, Alosa sapidissima, operates seasonally from Connecticut to Georgia,
with nets being moved from coastal ocean waters into fresh water with the shad spawning migration (Read 1994).
There has been no direct observation by NMFS of this particular fishery, which is conducted in state waters, but it is
considered likely that a few bottlenose dolphins are taken in this fishery each year (Read 1994). The North Carolina
sink gillnet fishery operatesin October-May targeting weakfish, croaker, spot, bluefish, and dogfish. Another gillnet
fishery along the North Carolina Outer Banks targets bluefish in January-March. Similar mixed-species gillnet
fisheries, under state jurisdiction, operate seasonally along the coast from Florida to New Jersey, with the exclusion
of Georgia. There are no estimates of bottlenose dolphin mortality or serious injury available for these fisheries. A
rough estimate of the average total annual coastal gillnet fishing effort isgivenin Tablel.

Observer coverage of the U.S. Atlantic coastal gillnet fishery was initiated by the NEFSC Sea Sampling
program in July, 1993; and from July to December 1993, 20 tripswere observed. From January to April 1994, 71 trips
were observed. This fishery, which extends from North Carolinato New Y ork, is actually a combination of small
vessel fisheries that target a variety of fish species, some of which operate right off the beach. The number of vessels
in this fishery is unknown, because records are held by both
state and federal agencies, and have not, as of yet, been
centralized and standardized. Percent coverage by the ] o
program is unknown, but it is believed to be very low. No  T@blel. Roughly estimated average annual fishing
bottlenose dol phins were taken in the observed trips. eAﬁﬂ‘?;r:ti(gté’;:: aldﬁps:g?:i gﬁgeﬁe%?iﬁfmy
Carolinzal-rtrr]\?ojlg;I Tﬂgrttr:gﬁl Ijlljli?jr; v(i)rairzfltl?/5 yferz(a)rmar,;ll?rz:jh Wedt, Florida, in 1992-1993, having the potential

8 . ! for causing serious injury or mortality to
moving seasonally up and down the coast. Estimated total bottlenose dolphins (NMF'S unpublished data).
fishing effort isgivenin Tablel. One bottlenose dolphin was

recovered dead from a shrimp trawl in Georgia in 1995 Gear TypeH — Effort =
(Southeast U.S. Marine Mammal Stranding Network Pu?seirq: 11,962
unpublished data), but no bottlenose dolphin mortality or Otter trawls, bottom 22550
serious injury has been previously reported to NMFS. Otter trawls, midwater 70

A haul seine fishery operates along northern North Gillnets, anchored or staked 22,252
Carolina beaches during the spring and fall targeting mullet, Gillnets, drift and runaround 11,792

spot, seatrout, and bluefish. There has been no by-catch of
marine mammalsreported to NMES. ]
Other Mortality

The nearshore habitat occupied by thisstock isadjacent to areas of high human population and in the northern
portion of itsrangeishighly industrialized. The blubber of stranded dolphins examined during the 1987-88 mortality
event contai ned anthropogeni c contaminantsin levelsamong the highest recorded for acetacean (Geraci 1989). There
are no estimates of indirect human-caused mortality resulting from pollution or habitat degradation, but a recent
assessment of the health of live-captured bottlenose dolphins from Matagorda Bay, Texas, associated high levels of
certain chlorinated hydrocarbons with low health assessment scores (Reif et al., in preparation).

STATUSOF STOCK
This stock is considered to be depleted relative to OSP and it is listed as depl eted under the Marine Mammal
Protection Act (MMPA). There are data suggesting that the population was at an historically high level immediately
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prior to the 1987-88 mortality event (K einath and Musick 1988); however, the 1987-88 anomal ous mortality event was
estimated to have decreased the population by as much as 53% (Scott et al. 1988). A comparison of historical and
recent winter aerial survey datain the area south of Cape Hatterasfound no statistically significant difference between
population size estimates (Student's t-test, P > 0.10), but these estimates may have included an unknown proportion
of the offshore stock Population trends cannot be determined due to insufficient data.

There are no observer data directly linking serious injury and mortality to fisheries, but the total number of
bottlenose dolphins assumed from this stock which stranded showing signs of fishery or human-related mortality
exceeded PBR in 1993.

The speciesisnot listed asthreatened or endangered under the Endangered Species Act, but becausethis stock
islisted as depleted under the MMPA it is a strategic stock.
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HARBOR PORPOI SE (Phocoena phocoena):
Gulf of Maine/Bay of Fundy Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

This stock isfound in U.S. and Canadian Atlantic waters. During the summer (July to September), harbor
porpoises are concentrated in the northern Gulf of Maine and southern Bay of Fundy region, generally in waters less
than 150 m deep (Gaskin 1977; Kraus et al. 1983; Palka 1994a). During fall (October-December) and spring (April-
June), harbor porpoisesarewidely dispersed from North Carolinato Maine, and harbor porpoise density ismuch lower
than during the summer. No specific migratory routes to the northern Gulf of Maine/lower Bay of Fundy region have
been documented. Harbor porpoises are seen from near the coastline into the middle of the Gulf of Maine (>200 m
deep) in both spring and fall. There is little information about the distribution of harbor porpoise during winter
(December to March), although numerous strandings have occurred on beaches from North Carolinato New Y ork.
There are two stranding records from Florida (Smithsonian strandings data base).

Gaskin (1984, 1992) proposed that there were four separate popul ationsin the western North Atlantic, these
being the Gulf of Maine/Bay of Fundy, Gulf of St. Lawrence, Newfoundland and Greenland populations. Presently
thereisinsufficient evidence to accept or reject this hypothesis. Results of aworkshop held in February, 1994 were
inconclusive with respect to population structure of harbor porpoises in the western North Atlantic, although it was
agreed upon that animals found in the Gulf of Maine and Bay of Fundy are from the same stock (Palka 1994b).
Research is currently being conducted to re-analyze existing genetic data and analyze new samplesin order to resolve
the larger scale stock structure question. This report follows Gaskin's hypothesis on harbor porpoise stock structure
in the western North Atlantic; Gulf of Maine and Bay of Fundy harbor porpoises are recognized as a single
management stock separate from harbor porpoise populations in the Gulf of St. Lawrence, Newfoundland, and
Greenland.

POPULATION SIZE
Two line-transect sighting surveys were
conducted — one in 1991, the other in 1992 — to - g ¢
A
|
[
/
!

estimate the absolute population size of the harbor /
porpoises aggregated in the Gulf of Maine/Bay of
Fundy region during the summer. The study areawas
stratified by water depth and expected density of
harbor porpoises. Harbor porpoise sightings are
shown in Figure 1. - - —_—-—-
The shipboard sighting survey procedure to ¢
estimate abundance corrected for g(0) used two S , £ .
independent teams that searched using the naked eye 1 o \
in non-closing mode. Abundance, corrected for g(0),
was estimated using the direct-duplicate method ki
(Palka, in press) and variability was estimated using !
bootstrap re-sampling methods. The abundance |
estimates were 37,500 harbor porpoises in 1991
[coefficient of variation (CV) = 0.29, 95% confidence %’
interval (Cl) = 26,700-86,400] and 67,500 harbor [*
porpoises in 1992 (CV = 0.23, 95% Cl = 32,900- :\ Northwest Atlantic
104,600). The inverse variance weighted-average 3 Ocean
estimate (Smith et al. 1993) of harbor porpoise v
abundance was 47,200 harbor porpoises (CV = 0.19,
95% CI = 39,500-70,600). Possible reasons for the
inter-annual abundance and distribution differences
includeinter-annual changesinwater temperatureand
availability of primary prey species (Palka 1994a).

Figure 1. Distribution of harbor porpoise sightings from
NEFSC shipboard surveys during the summer in 1991-1992.
|sobaths are at 100 m and 1,000 m.
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Potential biasesthat have not been explicitly accounted for in the present abundance estimates are ship avoidance, time
of submergence, and potential recounting of animals. Preliminary analyses indicate that ship avoidance, though
present to some degree, did not substantially affect the abundance estimate (NEFSC 1992).

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normal distributed abundance estimate of 47,200 harbor porpoises (CV = 0.19) (Paka, in press). Thisisequivaent
to the 20th percentile of the log-normal distribution as specified by NMFS (Anon. 1994). The minimum population
estimate is 40,297 harbor porpoises.

Current Population Trend

There areinsufficient datato determine the population trendsfor this species. Previous abundance estimates
for harbor porpoisesin the Gulf of Maine/Bay of Fundy are available from earlier studies, (e. g. 4,000 animals, Gaskin
1977, and 15,800 animals, Kraus et al. 1983). These estimates cannot be used in atrends analysis because they were
for selected small regions within the entire known summer range and, in some cases, did not incorporate any estimate
of g(0) (NEFSC 1992).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Although current popul ation growth rates of western North Atlantic harbor porpoi ses have not been estimated
duetolack of data, several attempts have been madeto estimate potential population growth rates. Barlow and Boveng
(1991), who used a re-scaled human life table, estimated the upper bound of the annual potential growth rate to be
9.4%. Woodley and Read (1991) used are-scaled Himalayan tahr life table to estimate the likely annual growth rate
to be4%. In an attempt to estimate the potential population growth rate which incorporated many of the uncertainties
in survivorship and reproduction, Caswell et al. (1994) used aMonte Carlo method to cal cul ate adistribution of growth
rates, which indicated that the potential growth rate is unlikely to be greater than 10% per year. The median of this
distribution is approximately 4%, but, it is not known whether thisisthe best estimate (Palka 1994b). Therefore, the
maximum net productivity rate was assumed to be 0.04 for purposes of this assessment. This value is based on
theoretical calcul ations showing that cetacean popul ations may not generally grow at rates much greater than 4% given
the constraints of their reproductive life history (Anon. 1994).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) (Anon. 1994). The recovery factor was set at 0.50 because
of the stock's status relative to its OSP level is unknown. PBR for this stock is 403 harbor porpoises.

ANNUAL HUMAN-CAUSED MORTALITY

Total annual estimated averagefishery-related mortality and seriousinjury tothisstock inthe Atlantic during
1989-1993 was 1,876 harbor porpoises (CV = 0.32). Thisis probably an underestimate because it does not include
fishery-related mortality and seriousinjury in Canadian fisheries, nor doesit include mortality associated with the U.S.
Atlantic coastal gillnet fishery. Average annual fishery-related mortality and serious injury may actually be more on
the order of 2,100-2,350 harbor porpoises per year. Total annual fishery-related mortality and seriousinjury for this
stock is not less than 10% of the calculated PBR and, therefore, cannot be considered to be insignificant and
approaching zero mortality and seriousinjury rate. This determination cannot be made for specific fisheries until the
implementing regulations for Section 118 of the MMPA have been reviewed by the public and finalized.

Fishery Information

The Canadian gillnet fishery occurs mostly in the western portion of the Bay of Fundy during the summer and
early autumn months, when the density of harbor porpoisesis highest there. Thisfishery has been well-documented,
with 19 gilInetters activein 1986, 28 activein 1987, and 21 in 1988 (Polacheck 1989). Canadian total harbor porpoise
by-catch in thisfishery wasthought to be low, based on casual observations and discussionswith fishermen. The 1986
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estimated harbor porpoise by-catch was 94-116 and estimated by-catch was 130 harbor porpoisesin 1989 (O'Boyle and
Zwanenburg 1994).

An observer program implemented in the Canadian Bay of Fundy sink gillnet fishery during the summer of
1993 provided total by-catch estimates of between 222-424 harbor porpoises (O'Boyle and Zwanenburg 1994). No
measure of variability was estimated. This program was expanded in 1994 and the 1994 by-catch was estimated to be
between 80-120 harbor porpoises (DFO 1995).

Some harbor porpoises are caught in Canadian and U.S. weirs in a fishery which occurs from May to
September each year. Weirs are found along the southwestern shore of the Bay of Fundy, and scattered along the
western Nova Scotia and northern Maine coasts. There were 180 active weirs in the western Bay of Fundy and 56
active weirsin Maine in 1990 (Read 1994). Smith et al. (1983) estimated that approximately 70 harbor porpoises
become trapped annually and, on average, 27 harbor porpoises die annually in Bay of Fundy weirs; the rest are
released alive. At least 43 harbor porpoises were trapped in Bay of Fundy weirs in 1990, but the number killed is
unknown. In 1993, after a cooperative program between fishermen and Canadian biologists began, over 100 harbor
porpoises were released alive and an unknown number died (Read 1994).

There is evidence that harbor porpoises were harvested by natives in Maine and Canada before the 1960's,
and the meat was used for human consumption, oil, and fish bait (NEFSC 1992). The extent of these past harvestsis
unknown, though it is believed to be small. Up until the early 1980s, small kills by native hunters (Passamaquoddy
Indians) were reported. However, in recent yearsit is believed to have nearly stopped (Polacheck 1989).

A sampling program was conducted to collect information concerning marine mammal by-catch in the New
England groundfish gillnet fishery in 1984. Approximately 10% of the vesselsfishingin Maine, New Hampshire, and
Massachusetts were sampled. Among the eleven gillnetters who received permits and logbooks, 30 harbor porpoises
were reported caught. 1t was estimated, using rough estimates of fishing effort, that a maximum of 600 harbor
porpoises were killed annually in this fishery (Gilbert and Wynne 1985, 1987).

Data on incidental takesin U.S. fisheries are available from several sources. 1n 1986, NMFS established a
mandatory logbook system for large pelagic fisheries. 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.

By-catch has been observed by NMFS Sea Samplers in the New England multispecies gillnet, Atlantic
swordfish/tuna/shark gillnet, and New England groundfish trawl fisheries; but no mortalities were documented in the
Atlantic swordfish/tuna/shark longline, and Atlantic swordfish/tuna/shark pair trawl fisheries.

Therewereapproximately 349 full and part-timevessel sinthe New England multispeciessink gillnet fishery,
which covers the Gulf of Maine and southern New England, in 1993. An additional 187 vessels were reported to
occasionally fish in the Gulf of Maine with gillnets for bait or personal use; however, these vessels were not covered
by the observer program (Walden, in review) and their fishing effort was not used in estimating mortality. Observer
coverage in terms of trips has been 1%, 6%, 7. 5%, and 5% for years 1990 to 1993, respectively. There were 220
harbor porpoise mortalities related to this fishery observed between 1990 and 1993 and one was released alive
uninjured. Annual estimates of harbor porpoise by-catch in the New England multispecies sink gillnet fishery reflect
seasonal distribution of the species and of fishing effort. Estimated annual by-catch (CV in parentheses) from this
fishery during 1990-1993 was 2,900 in 1990 (0.32), 2,000 in 1991 (0.35), 1,200 in 1992 (0.21), and 1,400 in 1993
(0.18) (Bravington and Bisack, in review; CUD 1994); average estimated harbor porpoise mortality and seriousinjury
in the New England multispecies sink gillnet fishery during 1989-1993 was 1,875 (0.32). These estimatesinclude a
correction factor for the under-recorded number of by-caught animals that occurred during unobserved hauls on trips
with observers on the boat, when applicable. Need for such a correction became evident following re-analysis of data
from the sea sampling program indicating that for some years by-catch rates from unobserved hauls were lower than
that for observed hauls. Further analytical detailsare givenin Palka(1994b) and CUD (1994). Theserevised by-catch
estimates replace those published earlier (Smith et al. 1993). These estimates are still negatively biased because they
do not include porpoisesthat fell out of the net while still underwater. Thisbias cannot be quantified at thistime. By-
catch in the northern Gulf of Maine occurs primarily from June to September; whilein the southern Gulf of Maine by-
catch occurs from January to May and September to December.

Thereisno evidenceof differential mortality in U.S. or Canadian gillnet fisheriesby age or sex, although there
is substantial inter-annual variation in the age and sex composition of the by-catch (Read and Hohn, in review).
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Pinger experiments, using acoustic alarms attached to some observed gillnets, were conducted in the Gulf of
Mainein 1992, 1993, and 1994. All tripswere observed for all vesselsinvolved in these experiments, whether or not
the netshad alarms attached. Therewere 12, 33, and 29 harbor porpoise mortalities observed during 1992, 1993, and
1994, respectively, from these trips. These mortalities were included estimating annual mortality.

Observer coverage of the U.S. Atlantic coastal gillnet fishery was initiated by the NEFSC Sea Sampling
program in July, 1993; and from July to December 1993, 20 tripswere observed. From January to April 1994, 71 trips
were observed. This fishery, which extends from North Carolinato New Y ork, is actually a combination of small
vessel fisheries that target a variety of fish species, some of which operate right off the beach. The number of vessels
in thisfishery isunknown, because records which are held by both state and federal agencies have not been centralized
and standardized. Percent coverage by the program isunknown, but it isbelieved to be very low. No harbor porpoises
were taken in these observed trips. This result was not unexpected for July through December because thereislittle
evidence that harbor porpoises are in the this area during this time frame; however, thisis not the case for January to
April. The absence of observed takesin early 1994 may reflect low observer coverage or its distribution since, harbor
porpoise strandings seem to be very localized with respect to time and area, and localities also change from year to
year. Polacheck et al. (in press) reported one incidental take in shad netsin the York River, Virginia. In general,
strandings along U.S. Atlantic beaches suggest that harbor porpoises are taken in the Virginia shad fishery and other
coastal gillnet fisheries (Read 1994).

Vessalsin the New England groundfish multispecies trawl fishery, a Category 111 fishery under the MMPA,
were observed in order to meet fishery management needs, rather than marine mammal management needs. An
average of 970 (CV = 0.04) vessels (full and part time) participated annually in the fishery during 1989-1993. This
fishery is active in New England waters in all seasons. One harbor porpoise mortality was observed in this fishery
between 1989 and 1993. This take occurred in February, 1992 east of Barnegatt Inlet, New Y ork at the continental
shelf break. The animal was clearly dead prior to being taken by the trawl, because it was severely decomposed and
the tow duration of 3.3 hours was insufficient to allow extensive decomposition; therefore, there is no estimated by-
catch for this fishery. The estimated total number of hauls in the Atlantic large pelagic drift gillnet fishery
increased from 714 in 1989 to 1,144 in 1990; thereafter, with the introduction of quotas, effort was severely reduced.
Fifty-nine different vessels participated in this fishery at one time or another between 1989 and 1993. The estimated
number of haulsin 1991, 1992, and 1993 were 233, 243, and 232, respectively. Observer coverage, expressed as
percent of setsobserved, ranged from 8% in 1989, 6% in 1990, 20% in 1991, to 40% in 1992, and 42% in 1993. Effort
was concentrated along the southern edge of Georges Bank and off Cape Hatteras. Examination of the species
composition of the catch and locations of the fishery throughout the year suggested that the drift gillnet fishery be
stratified into two strata, a southern or winter stratum, and a northern or summer stratum. Estimates of the total by-
catch, for each year, were obtained using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge, in
review). One harbor porpoise mortality was observed between 1989 and 1993. This by-catch was notable because it
occurred in continental shelf edge waters adjacent to Cape Hatteras. Estimated annual fishery-related mortality (CV
in parentheses) attributable to thisfishery was 0.7 in 1989 (7. 00), 1.7 in 1990 2.65), 0.7 in 1991 (2.00), 0.4 in 1992,
and 1.5in 1993 (0.45); average estimated harbor porpoise mortality and serious injury in the Atlantic large pelagic
drift gillnet fishery during 1989-1993 was 1.0 (3.06).

Other Mortality

Sixty-four harbor porpoise strandingswerereported from Maineto North Carolinabetween January and June,
1993. Fifty of those harbor porpoises were reported stranded in the U.S. Atlantic region from New Y ork to North
Carolina between February and May. Many of the carcasses recovered in this area during this time period had cuts
and body damage suggestive of net marking (Haley and Read 1993). Fiveout of eight carcasses and fifteen headsfrom
the strandings that were examined showed signs of human interactions (net markings on skin and missing flippers or
flukes). Decomposition of the remaining animals prevented determination of the cause of death. Earlier reports of
harbor porpoise entangled in gillnets in Chesapeake Bay and along the New Jersey coast and reports of apparent
mutilation of harbor porpoise carcasses, raised concern that the 1993 strandings were related to a coastal net fishery,
such as the American shad coastal gillnet fishery (Haley and Read 1993). Between January and May 1994, 35 harbor
porpoises were found stranded along the beaches from North Carolina to New York (A. J. Read, personal
communication).
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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. Finally, the level of technical expertise
among stranding network personnel varies widely as does the ability to recognize signs of fishery interaction.

Other potential human-induced factors that may be affecting this harbor porpoise population include high
levels of contaminants in their tissues and increased ship activity. Of particular concern are high levels of
polychlorinated biphenyls (PCBs) and other lipophilic organochlorinesintheir tissues (Gaskin et al. 1983). No obvious
pathology has been noted in more than 300 necropsies of harbor porpoises incidentally captured in gillnetsin the Bay
of Fundy (A. J. Read, unpublished data), but it is not known whether these contaminants have other effects. 1t hasbeen
suggested that increased shipping activity in several coastal bays has caused the disappearance of harbor porpoisesin
those coastal bays (NEFSC 1992).

STATUSOF STOCK

The National Marine Fisheries Service has proposed listing the Gulf of Maine harbor porpoise as threatened
under the Endangered Species Act (NMFS 1993). In Canada, the Cetacean Protection Regulations of 1982,
promul gated under the standing Fisheries Act, prohibit the catching or harassment of all speciesof cetaceans, including
the harbor porpoise. There are insufficient data to determine the population trends for this species. Total annual
fishery-related mortality and serious injury exceeds PBR and thisis a strategic stock.
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HARBOR SEAL (Phoca vitulina):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Theharbor seal isfoundinthewestern North Atlantic, from the eastern Canadian Arctic and Greenland south
to southern New England and New Y ork, and occasionally to the Carolinas (Boulvaand McLaren 1979; Katonaet al.
1993). Although the stock structure of the western North Atlantic population is unknown, it is thought that harbor
seals found along the eastern U.S. and Canadian coasts represent one population (P. M. Payne, personal
communication, 1989).

Harbor seals are year-round inhabitants of the coastal waters of eastern Canada and Maine (Katona et al.
1993), and occur seasonally along the southern New England and New Y ork coasts from September through late May
(Schneider and Payne 1983). Scattered sightings and strandings have been recorded as far south as Georgia (NMFS
unpublished data). A general southward movement from the Bay of Fundy to southern New England waters occurs
in autumn and early winter (Rosenfeld et al. 1988; Whitman and Payne 1990). A northward movement from southern
New England to Maine and eastern Canada occurs prior to the pupping season, which takes place from mid-May
through June along the Maine Coast (Wilson 1978; Whitman and Payne 1990). No pupping areas have beenidentified
in southern New England (Payne and Schneider 1984). The overall geographic rangethroughout coastal New England
has not changed significantly during the last century (Payne and Selzer 1989).

Themajority of animalsmoving into southern New England watersarejuveniles. Whitman and Payne (1990)
suggest that the age-related dispersal may reflect the higher energy requirements of younger animals.

POPULATION SIZE

Since passage of the MMPA in 1972, the number of seals along the New England coast has increased nearly
five-fold. Summer aerial survey haul-out counts along the Maine Coast totaled 28,810 animals (Kenney and Gilbert
1994). This number is considered to be a minimum abundance estimate because it is uncorrected for animalsin the
water or outsidethe survey area. Increased abundance of sealsin the northeast region has al so been documented during
aerial and boat surveys of overwintering haul-out sitesin southern New England and eastern Long Island (Payne and
Selzer 1989; V. Rough, personal communication). Canadian scientists counted 3,600 harbor seals during an August
1992 aeria survey in the Bay of Fundy (Stobo and Fowler 1994), but noted that the survey was not designed to obtain
a population estimate.

Minimum Population Estimate
A minimum population estimate is 28,810 seals, based on uncorrected total counts along the Maine coast in
1993.

Current Population Trend

Based on 1981, 1982, 1986, and 1993 surveys conducted along the Maine coast, Kenney and Gilbert (1994)
estimated a8.7% annual rate of increasein Maine coastal waters. Possiblefactors contributing to thisincreaseinclude
MMPA protection and increased prey. There are no indications that population growth has slowed or that it is at or
near its potential maximum level. Therapid increase observed during the past two decades may reflect past reduction
of the population by historical bounty hunting, possibly to a very low level.

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 0.12 for purposes of this assessment (Anon. 1994).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) (Anon. 1994). The recovery factor was set at 1.0 because the
stock size is known to be increasing. PBR for this stock is 1,729 harbor seals.
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ANNUAL HUMAN-CAUSED MORTALITY

Harbor seals, were bounty hunted in New England waters until the late 1960's. This hunt may have caused
the demise of this stock in U.S. waters (Katona et al. 1993).

Researchers and fishery observers have documented incidental mortality in several fisheries, particularly
within the Gulf of Maine (see below). An unknown level of mortality also occurs in the mariculture industry (i.e.,
salmon farming), and by deliberate shooting (NMFS unpublished data).

An unknown number of harbor seals have been taken in Newfoundland and Labrador, Gulf of St. Lawrence
and Bay of Fundy groundfish gillnets, Atlantic Canadaand Greenland salmon gillnets, Atlantic Canadacod traps, and
in Bay of Fundy herring weirs (Read 1994). Furthermore, some of these mortalities (e.g., seals trapped in herring
weirs) are the result of direct shooting. The Canadian government has recently implemented a pilot program that
permits mariculture operators to use acoustic deterrents or shoot problem seals. The success of this program will be
evaluated in April 1995 (J. Conway, Can. Dept. Fish. & Oceans, personal communication).

Average annual estimated fishery-related mortality and serious injury to this stock in the U.S. Exclusive
Economic Zone (EEZ) during 1990-1993, based on observed fishery interactions, was 476 harbor seals (CV = 0.46).
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 zero mortality and serious injury rate. This
determination cannot be made for specific fisheries until the implementing regulationsfor Section 118 of the MMPA
have been reviewed by the public and finalized.

Fisheries Information

Incidental takes of harbor seals have been recorded in groundfish gillnet, herring purse seine, halibut tub
trawl, and lobster fisheries (Gilbert and Wynne, 1985 and 1987). A study conducted by the University of Maine
reported acombined average of 22 seals entangled annually by 17 groundfish gillnetters off the coast of Maine (Gilbert
and Wynne 1987). All seals were young of the year and were caught from late June through August, and in early
October. Interviews with alimited number of mackerel gillnettersindicated only one harbor seal entanglement and
anegligible loss of fish to seals. Net damage and fish robbing were not reported to be a major economic concern to
gillnetters interviewed (Gilbert and Wynne 1987).

Herring purse seiners have reported accidentally entrapping seals off the mid-coast of Maine, but indicated
that the sealswererarely drowned before the seine was emptied (Gilbert and Wynne 1985). Capture of sealsby halibut
tub trawls are rare. One vessel captain indicted that he took one or two seals a year. These seals were all hooked
through the skin and released alive, indicating they were snagged as they followed baited hooks. Infrequent reports
suggest seals may rob bait off longlines, although thislossis considered negligible (Gilbert and Wynne 1985).

Incidental takesin lobster traps in inshore waters off Maine are reportedly rare. Captures of approximately
two seal pups per port per year were recorded by mid-coastal lobstermen off Maine (Gilbert and Wynne 1985). Seals
have been reported to rob bait from inshore lobster traps, especially in the spring, when fresh bait is used. These
incidents may involve only afew individual animals. Lobstermen claim that seals consume shedding lobsters.

The Atlantic Canadian and Greenland salmon gillnet fishery is seasonal, with the peak from June to
September, depending on location. 1n southern and eastern Newfoundland, and Labrador during 1989, 2,196 nets 91
m long were used. Thereis no effort data available for the Greenland fishery. However, the fishery was terminated
in 1993 under an agreement between Canada and North Atlantic Salmon Fund (Read 1994).

The Canadian Atlantic groundfish gillnet fishery is important and widespread. Many fisherman hold
groundfish gillnet licenses but the number of activefishermenisunknown. In 1989, approximately 6,800 licenseswere
issued to fishermen a ong the southern coasts of Labrador, and northeast and southern coast of Newfoundland. Inthe
Gulf of St. Lawrence, therewere about 3,900 licensesissued in 1989, whilein the Bay of Fundy and southwestern Nova
Scotia 659 licenses were issued.

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

Herring weirs are also distributed throughout the Bay of Fundy; it has been reported that 180 weirs were
operating in the Bay of Fundy in 1990 (Read 1994).
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Data on current incidental takes in U.S. fisheries are available from several sources. In 1986, NMFS
established amandatory logbook systemfor large pelagic fisheries. Datafilesare maintained at the Southeast Fisheries
Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling Observer Program was
initiated in 1989, and since that year 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
provides observer coverage of vessels fishing south of Cape Hatteras.

There are approximately 349 vessels (full and part time) in the New England multispecies sink gillnet fishery
(Walden, in review). Observer coverage in terms of trips has been 1%, 6%, 7. 5%, and 5% for 1990 to 1993,
respectively. Thefishery hasbeen observed inthe Gulf of Maine and in Southern New England. Therewere 71 harbor
seal mortalities, excluding three animal s taken in the 1994 pinger experiment (NM FS unpublished data), observed in
the New England multispecies sink gillnet fishery between 1990 and 1993. The estimated annual mortalities (CV in
parentheses) in this fishery were 602 in 1990 (0.68), 231 in 1991 (0.22), 373 in 1992 (0.23), and 698 in 1993 (0.19).
Average annual estimated fishery-related mortality and serious injury to this stock attributable to this fishery during
1990-1993 was 476 harbor seals (CV = 0.46). The stratification design used is the same as that for harbor porpoise
(Bravington and Bisack, in review). The by-catch occurred in Massachusetts Bay, south of Cape Ann and west of
Stellwagen Bank during January-March. By-catch locations became more dispersed during April-June from Casco
Bay to Cape Ann, along the 30 fathom contour out to Jeffreys Ledge, with one take location near Cultivator Shoal and
one off southern New England near Block Island. Incidental takes occurred from Frenchman's Bay to Massachusetts
Bay during July-September. In inshore waters, the takes were aggregated while offshore takes were more dispersed.
Incidental takes were confined from Cape Elizabeth out to Jeffreys Ledge and south to Nantucket Sound during
October-December.

Other Mortality

Small numbers of harbor seals regularly strand during the winter period in southern New England and mid-
Atlantic regions (NMFS unpublished data). Sources of mortality include human interactions (boat strikes and fishing
gear), storms, abandonment by the mother, and disease (Katonaet al. 1993; NMFS unpublished data). 1n 1980, more
than 350 seals were found dead in the Cape Cod area from an influenza outbreak (Geraci et al. 1981).

Stranding data probably underestimate the extent of fishery-related mortality and seriousinjury 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. Finally, the level of technical expertise
among stranding network personnel varies widely as does the ability to recognize signs of fishery interaction.

STATUSOF STOCK

The status of harbor seals, relativeto OSP, inthe U.S. EEZ isunknown, but the populationisincreasing. The
speciesisnot listed asthreatened or endangered under the Endangered SpeciesAct. 1n Canadasealsare protected from
harassment and unauthorized killing under current Marine Mammal Regulations. Kenney and Gilbert (1994)
estimated a 8.7% annual rate of increase of this stock in Maine coastal waters based on 1981, 1982, 1986, and 1993
surveys conducted along the Maine coast. The population isincreasing despite the known fishery-related mortality.
Thisis not a strategic stock because fishery-related mortality and serious injury does not exceed PBR.
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GRAY SEAL (Halichoerus grypus):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There is one gray seal stock in the western North Atlantic; it ranges from New England to Labrador and is
centered in the Gulf of St. Lawrence (Katonaet al. 1993; Davies 1957). Thisstock is separated by both geography and
differences in the breeding season from the eastern Atlantic stock (Bonner 1981). The western Atlantic stock is
distributed and breeds principally in eastern Canadian waters; however, small numbers of animals and pupping have
been observed on several isolated islands along the Maine coast and in Nantucket-Vineyard Sound, Massachusetts
(Katonaet al. 1993; Rough 1995; J. R. Gilbert, personal communication).

POPULATION SIZE

A winter breeding colony on Muskeget |sland, west of Nantucket Island, may provide some measure of gray
seal population trendsand expansionin distribution. Sightingsin New England increased during the 1980s asthe gray
seal population and range expanded in eastern Canada. Five pups were born at Muskeget in 1988. The number of
pupsincreased to 12 in 1992, 30in 1993, and 59 in 1994. Maximum counts obtained during the spring molt did not
exceed 13 in any year during the 1970s, but roseto 61 in 1984, 192 in 1988, 503 in 1992, and 1,549 in 1993. Aerial
surveysin April and May of 1994 recorded a peak count of 2,035 gray seals for Muskeget 1sland (Nantucket) and
Monomoy (Cape Cod) combined (Rough 1995).

Estimates of thetotal western Atlantic gray seal population are not available. Pup production on SableIsland,
Nova Scotia, has been about 13 percent per year since 1962 (Mohn and Bowen 1994). The 1986 population estimate
for individuals that are one year old and older was between 100,000 and 130,000 animals (Stobo and Zwanenburg
1990). The 1993 estimate (Sable Island and Gulf of St. Lawrence stocks) is 143,000 animals (Mohn and Bowen 1994).
The population in waters off Maine hasincreased from about 30 in the early 1980's to between 500-1,000 animalsin
1993 (J. R. Gilbert, personal communication, 1994).

Minimum Population Estimate
The minimum population estimate, based on uncorrected total counts (see above), is 2,035 gray seals.

Current Population Trend

Gray seal abundanceislikely increasing inthe U.S. Atlantic Exclusive Economic Zone (EEZ), but the actual
trend isunknown. The population has been increasing for several decadesin Canadian waters. Approximately 57%
of the western North Atlantic population is from the Sable Island stock.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this stock. Pup production on Sable Island
is about 13% annually (Mohn and Bowen 1994), slightly above the theoretical "default” maximum net productivity
rate for pinnipeds (0.12) used in this assessment.

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
statusrel ative to optimum sustainable population (OSP) (Anon. 1994). Therecovery factor was set at 1.0 for pinniped
stocks that are increasing at about 90% of maximum potential rate. PBR for this stock is 122 gray seals.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Gray seals, like harbor seals, were hunted for bounty in New England waters until thelate 1960's. This hunt
may have severely depleted this stock in U.S. waters (Rough 1995).

Researchers and fishery observers have documented incidental mortality in several fisheriesin recent years,
particularly within the Gulf of Maine. There were three records of incidental catch of gray seals in the 1989-1993
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Northeast Fisheries Science Center (NEFSC) Sea Sampling database. All occurred in 1993 (February, March, and
May) in the sink gillnet fishery. Two records were from the Gulf of Maine, and the third, in May, was from SE of
Block Island. In addition, V. Rough (personal communication) has documented several animalswith netting around
their necks in the Cape Cod/Nantucket area. An unknown level of mortality also occurs in the mariculture industry
(i.e., salmon farming) and by deliberate shooting (NMFS unpublished data). There are 79 records of stranded gray
seals in the Northeast Marine Mammal Stranding Network database for 1989-1993.

Stranding data probably underestimate the extent of fishery-related mortality and seriousinjury 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. Finally, the level of technical expertise
among stranding network personnel varies widely as does the ability to recognize signs of fishery interaction.

An unknown number of gray seals have been taken in Newfoundland and Labrador, Gulf of St. Lawrence,
and Bay of Fundy groundfish gillnets, Atlantic Canadaand Greenland salmon gillnets, Atlantic Canadacod traps, and
in Bay of Fundy herring weirs (Read 1994). In addition to incidental catches, some mortalities (e.g., sealstrapped in
herring weirs) weretheresult of direct shooting, and therewere cullsof about 1,700 animalsannually during the 1970's
and early 1980's on Sable Island (Anon. 1986).

Because of fishermen's concerns regarding gray seal predation on economically important fish stocks and
transmission of the cod worm, Canada now has an open season (March-December) on gray seals (J. Conway, personal
communication). The number of gray seals shot each year is unknown.

Estimated average annual fishery-related mortality and seriousinjury to thisstock inthe U.S. Atlantic EEZ
during 1990-1993 was 4.5 gray seals (CV = 2.00). Thetotal fishery-related mortality and seriousinjury for this stock
is less than 10% of the calculated PBR and, therefore, can be considered to be insignificant and approaching zero
mortality and serious injury rate. This determination cannot be made for specific fisheries until the implementing
regulations for Section 118 of the MMPA have been reviewed by the public and finalized.

Fishery Information

The Atlantic Canadian and Greenland salmon gillnet fishery is seasonal, with the peak from June to
September, depending on location. 1n southern and eastern Newfoundland, and Labrador during 1989, 2,196 nets 91
m long were used. Thereisno effort data available for the Greenland fishery. However, the fishery was terminated
in 1993 under an agreement between Canada and North Atlantic Salmon Fund (Read 1994).

The Canadian Atlantic groundfish gillnet fishery is important and widespread. Many fisherman hold
groundfish gillnet licenses but the number of activefishermenisunknown. In 1989, approximately 6,800 licenseswere
issued to fishermen al ong the southern coast of Labrador, and northeast and southern coasts of Newfoundland. There
were about 3,900 licenses issued in the Gulf of St. Lawrence in 1989, while 659 licenses were issued in the Bay of
Fundy and southwestern Nova Scotia.

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

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

Data on current incidental takes in U.S. fisheries are available from severa sources. In 1986, NMFS
established amandatory logbook systemfor large pelagic fisheries. Datafilesare maintained at the Southeast Fisheries
Science Center (SEFSC). The NEFSC Sea Sampling Observer Program was 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 provides observer coverage of vessels
fishing south of Cape Hatteras.

There are approximately 349 vessels (full and part time) in the New England multispecies sink gillnet fishery
(Walden, inreview). Observer coveragein trips has been 1%, 6%, 7. 5%, and 5% for years 1990 to 1993. Thefishery
has been observed in the Gulf of Maine and in Southern New England. Three mortalitieswere observed inthisfishery
in 1993, in winter off the Massachusetts coast. The estimated mortality in 1993 was 18 gray seals (CV = 1.00).
Estimated average annual fishery-related mortality and serious injury to this stock during 1990-1993 attributable to
this fishery was 4.5 gray seals (CV = 2.00).
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STATUSOF STOCK

The status of the gray seal population, relative to OSP, in U.S. and Canadian Atlantic coast waters is
unknown. The species is not listed as threatened or endangered under the Endangered Species Act. Recent data
indicate that this population is increasing. In New England waters, both the number of pupping sites and pup
production is increasing. In Canada they are protected from harassment and intentional killing under the Marine
Mammal Regulations, although some aquaculture operators have been authorized to shoot nuisance animals. The
estimated annual level of human-caused mortality and serious injury in the U.S. Atlantic EEZ does not exceed PBR
and thisis not a strategic stock.
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HARP SEAL (Phoca groenlandica):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The harp seal occurs throughout much of the North Atlantic and Arctic Oceans (Ronald and Healey 1981,
Lavigne and Kovacs 1988); however, in recent years numbers of sightings and strandings have been increasing off the
east coast of the United States from Maine to New Jersey (Katona et al. 1993). These appearances usually occur in
January-May, when the western North Atlantic stock of harp sealsis at its most southern point of migration. The
worlds harp seal population isdivided into three separate stocks, each identified with a specific breeding site (Bonner
1990; Lavigne and Kovacs 1988). The largest stock islocated in the western North Atlantic off eastern Canada and
isdivided into two breeding herds which breed on the pack ice. The Front herd breeds off the coast of Newfoundland
and Labrador and the Gulf herd breeds near the Magdalen Islands in the middle of the Gulf of St. Lawrence (Lavigne
and Kovacs 1988). The second stock breeds in the White Sea off the coast of the Soviet Union and the third stock
breeds on the West Ice off of eastern Greenland (Lavigne and Kovacs 1988).

Harp sealsare highly migratory. Breeding occursat different times between mid-February and April for each
stock. Adults then assemble north of their whelping patches to undergo the annual moult. The migration then
continues north to summer feeding grounds. In late September, after a summer of feeding, nearly all adults and some
of theimmature animal s swim southward ahead of the advancing ice enroute to winter breeding and pupping grounds.

The extreme southern limit of the harp seal's habitat extendsinto the U.S. Atlantic Exclusive Economic Zone
(EEZ) during winter and spring. The Northeast Marine Mammal Stranding Network reported an annual average of
eight harp seals stranded during 1989-92. Strandingsincreased to between 45-50 per year in 1993-94 and, in addition
to Massachusetts, carcasses were recovered in Connecticut, New York, and New Jersey (Rubinstein 1994). The
increased number of strandings may indicate a possible shift in distribution or expansion southward into U.S. waters;
if so, fishery interactions may increase.

POPULATION SIZE

Thetotal populationsizeof harp seal sisunknown; however, seasonal abundanceestimatesareavailablewhich
used avariety of methodsincluding aerial surveys, and mark-recapture. Generally, these methods include surveying
thewhel ping concentrations and mathematically modeling pup production. Harp seal pup productioninthe 1950swas
estimated at 645,000 (Sergeant 1975), decreasing to 225,000 by 1970 (Sergeant 1975). Estimates began to increase
at this time and have continued to rise, reaching 478,000 in 1979 (Bowen and Sergeant 1985) and 577,900 in 1990
(Stenson et al. 1993). Roff and Bowen (1983) developed an estimation model to provide a more precise estimate of
total population. Thistechnique incorporates recent pregnancy rates and estimates of age-specific hunting mortality
(CAFSAC 1992). Tota population can be determined by multiplying pup production by a factor between 5.35 and
5.38, giving a total of approximately three million harp seals in 1990. Shelton et al. (1992) applied a harp seal
estimation model to the 1990 pup production and obtained an estimate of 3.1 million (range 2.7-3.5 million; Stenson
1993).

Minimum population estimate
Present dataareinsufficient to calculatethisvaluefor U.S. waters. Itisestimated thereareat least 2.7 million
harp seals in Canada.

Current population trend

The population appearsto beincreasing in U.S. waters, judging from the increased number of stranded harp
seals, but the magnitude of the suspected increase is unknown. In Canada, the average annual growth rate has been
estimated to be about 7% (Stenson 1993).

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

The most appropriate data are based on Canadian studies. Recent studies indicate that pup production has
increased but the rate of population increase cannot be quantified at this time (Stenson 1993).
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POTENTIAL BIOLOGICAL REMOVAL
No PBR can be estimated for this species at this time, because the minimum population sizein U.S. waters
cannot be determined.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

There areno records of harp sealsin the NEFSC 1989-1993 Sea Sampling by-catch database; however, 40-50
sealswhich identified by observers as harbor sealsin spring 1994 may have, in fact, been harp seals. Biological and
photographic data from takes are under review.

An unknown number of harp seal s have been taken in Newfoundland and L abrador groundfish gillnets (Read
1994). Harp seals are being taken in Canadian lumpfish and groundfish gillnets, and trawls, but estimates of total
removals have not been calculated to date (Anon. 1994). Harp seals have been commercially hunted since the mid-
1800's in the Canadian Atlantic (Stenson 1993). A total allowable catch (TAC) of 200,000 harp seals was set for the
large vessel hunt in 1971. The TAC varied until 1982 when it was set at the current level of 186,000 seals (Stenson
1993). Catches ranged from 53,000 to 95,000 between 1988-1992 (Stenson 1993).

Thetotal fishery-related mortality and serious injury for this stock is believed to be very low relative to the
population size in Canadian waters and can be considered insignificant and approaching zero mortality and serious
injury rate. This determination cannot be made for specific fisheries until the implementing regulations for Section
118 of the MMPA have been reviewed by the public and finalized.

Fishery Information

The Atlantic Canadian and Greenland salmon gillnet fishery is seasonal, with the peak from June to
September, depending on location. During 1989, 2,196 nets 91 m in length were used in southern and eastern
Newfoundland, and Labrador. There are no effort data available for the Greenland fishery and the fishery was
terminated in 1993 under an agreement between Canada and North Atlantic Salmon Fund (Read 1994).

The Canadian Atlantic groundfish gillnet fishery is important and widespread. Many fisherman hold
groundfish gillnet licenses but the number of activefishermenisunknown. In 1989, approximately 6,800 licenseswere
issued to fishermen along the southern coast of Labrador and the northeast and southern coasts of Newfoundland. In
the Gulf of St. Lawrence, there were about 3,900 licensesissued in 1989, whilein the Bay of Fundy and southwestern
Nova Scotia 659 licenses were issued.

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

STATUSOF STOCK

The status of the harp seal stock, relative to OSP, in the U.S. EEZ is unknown, but the population appearsto
beincreasing in Canadian waters. The speciesisnot listed asthreatened or endangered under the Endangered Species
Act. In Canadathey are protected from harassment and intentional killing is controlled under the Marine Mammal
Regulations. The level of human-caused mortality and serious injury in the U.S. Atlantic EEZ is unknown, but
believed to be very low relative to the total stock size; therefore, thisis not a strategic stock.
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HOODED SEAL (Cystophora cristata):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The hooded seal occurs throughout much of the North Atlantic and Arctic Oceans (King 1983) preferring
deeper water and occurring farther offshore than harp seals (Lavigne and Kovacs 1988). Hooded seal s tend to wander
far out of their range and have been seen asfar south as Puerto Rico, with increased occurrencesfrom Maineto Florida.
These appearances usually occur between January and May. Although it is not known which stock these seals come
from, it isknown that during thistime frame, the Northwest Atlantic stock of hooded seals are at their most southern
point of migration in the Gulf of St. Lawrence. The worlds hooded seal population is divided into three separate
stocks, each identified with aspecific breeding site (Lavigne and Kovacs 1988). One stock, which whel ps off the coast
of eastern Canada, is divided into two breeding herds which breed on the pack ice. The Front herd breeds off the coast
of Newfoundland and Labrador and the Gulf herd breedsin the Gulf of St. Lawrence. The second stock breeds on the
White Ice off eastern Greenland and the third stock occursin the Davis Strait.

Hooded seals are a highly migratory species. Breeding occurs at the same time for each stock in February.
Adults from all stocks then assemble in the Denmark Strait to moult between June and August (King 1983), and
following this, the seals disperse widely. Some move south and west around the southern tip of Greenland, and then
north along the west coast of Greenland. Others move to the east and north between Greenland and Svalbard during
late summer and early fall (Lavigne and Kovacs 1988). Little elseisknown about the activities of hooded seal s during
the rest of the year until they assemble again in February for breeding.

Hooded sealsarerarely found inthe U.S. Atlantic Exclusive Economic Zone. Small numbers of hooded seals
at the extreme southern limit of their range occur in the winter and spring seasons. The Northeast Marine Mammal
Stranding Network reports an average of seven hooded seals stranded annually from 1989-92. 1n 1993-94, strandings
increased to between 19-24 a year and carcasses were recovered from Massachusetts, Connecticut, and New Y ork
(Rubinstein 1994). Theincreased number of strandings may indicate apossible shift in distribution or range expansion
southward into U.S. waters; if so, fishery interactions may increase.

POPULATION SIZE

The number of hooded seals in the western North Atlantic is unknown. Seasonal abundance estimates are
available based on avariety of methodsincluding aerial surveys. These methods often include surveying the whelping
concentrationsand mathematically modeling the pup production. Hooded seal pup production between 1966 and 1971
was estimated between 27,000 and 41,000 annually (Benjaminsen and Oritsland 1975). Estimated pup production
dropped to 26,000 hooded seal pupsin 1978 (Winters 1978). Pup production estimates began to increase after 1978,
reaching 62,000 by 1984 (Hay et al. 1985), and rose to 82,000 in 1990 (Hammill et al. 1992). No recent population
estimateisavailable, but assuming aratio of pupsto total population of 1:5, pup production in the Gulf and Front herds
would represent atotal population of approximately 400,000-450,000 hooded seal s (Stenson 1993). It appearsthat the
number of hooded sealsisincreasing.

Minimum population estimate
Present dataareinsufficient to calculatethisvaluefor U.S. waters. Itisestimated that there are approximately
400,000 hooded sedls in Canadian waters.

Current population trend

The population appearsto beincreasing in U.S. Atlantic EEZ, judging from stranding records, although the
actual magnitude of thisincreaseisunknown. The Canadian population appearsto beincreasing but, because different
methods have been used over time to estimate popul ation size, the magnitude of thisincrease has not been quantified.
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Themost appropriate dataare based on Canadian studies. Pup productionin Canadamay beincreasing slowly
(5% per annum), but due to the wide confidence intervals and lack of understanding regarding stock dynamics, it is
possible that pup production is stable or declining (Stenson 1993).

POTENTIAL BIOLOGICAL REMOVAL
No PBR can be estimated for this species at this time, because the minimum population sizein U.S. waters
cannot be determined.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

There are no records of fishery-related mortality to hooded seals in the NEFSC 1989-1993 Sea Sampling
database.

An unknown number of hooded seals have been taken in Newfoundland and Labrador groundfish gillnets
(Read 1994). The following summary on the hooded seal fishery istaken from (Stenson 1993). In Atlantic Canada,
hooded seals have been commercially hunted at the Front since the late 1800's. 1n 1974 total allowable catch (TAC)
was set at 15,000, and reduced to 12,000 in 1983 and to 2,340 in 1984. In 1991 the TAC was increased to 15,000.
A TAC of 8,000 was set for 1992 and 1993. From 1974 through 1982, the average catch was 12,800 animals, mainly
pups. Since 1983 catches ranged from 33 in 1986 to 6,321 in 1991, with a mean catch of 1,116 between 1983 and
1992.

Hunting in the Gulf of St. Lawrence has been prohibited since 1964. No commercial hunting of hooded seals
is permitted in the Davis Strait.

Thetotal fishery-related mortality and seriousinjury for this stock isvery low relative to the popul ation size,
especially in Canadian waters. This mortality can be considered insignificant and approaching zero mortality and
serious injury rate. This determination cannot be made for specific fisheries until the implementing regulations for
Section 118 of the MMPA have been reviewed by the public and finalized.

Fishery Information

No hooded seals have been taken incidentally in U.S. waters.

The Canadian Atlantic groundfish gillnet fishery is important and widespread. Many fisherman hold
groundfish gillnet licenses but the number of activefishermenisunknown. In 1989, approximately 6,800 licenseswere
issued to fishermen aong the southern coast of Labrador and the northeast and southern coasts of Newfoundland.
There were about 3,900 licenses issued in 1989 in the Gulf of St. Lawrence, while in the Bay of Fundy and
southwestern Nova Scotia 659 licenses were issued.

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

Hooded seals are being taken in Canadian lumpfish and groundfish gillnets and trawls; however, estimates
of total removals have not been calculated to date (Anon. 1994).

STATUSOF STOCK

The status of hooded sealsrelativeto OSPisunknown. They are not listed asthreatened or endangered under
the Endangered SpeciesAct. In Canadathey are protected from harassment and intentional killingiscontrolled under
the MarineMammal Regulations. Thisisnot astrategic stock becausethelevel of human-caused mortality and serious
injury is believed to be very low relative to overall stock size.
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SPERM WHALE (Physeter macrocephalus):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Sperm whales are found throughout the world's oceans in deep waters from between about 60° N and 60° S
latitudes (L eatherwood and Reeves 1983; Rice 1989). There has been speculation, based on year round occurrence of
strandings, opportunistic sightings, and whaling catches, that sperm whales in the Gulf of Mexico may constitute a
distinct stock (Schmidly 1981), but there is no information on stock differentiation. Seasonal aerial surveys confirm
that sperm whales are present in the northern Gulf of Mexico in all seasons, but sightings are more common during
the summer months (Mullin et al. 1991; Davis et a., in preparation).

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 1991-1994 spring-
summer, visual sampling, line-transect vessel surveys of the northern Gulf of Mexico (Hansen et a. 1995) (Fig. 1),
which includes data collected as part of the GulfCet program (Davis et al., in preparation). These surveys were
conducted throughout the areafrom approximately the 200 m isobath along the U.S. coast to the seaward extent of the
U.S. Exclusive Economic Zone.
The seasonal GulfCet aerial
surveys included only a small
portion of the stock range and
these data were not used for
abundance estimation.
Estimated abundance of sperm
whales by survey year D g
[coefficient of variation (CV) in ' \
parentheses] was 143 in 1991 ' ,
(0.58), 931 in 1992 (0.48), 229 : >
in 1993 (0.52), and 771 in 1994 //// 4
(0.42) (Hansen et al. 1995). M
Survey effort-weighted estimated f%\ :
average abundance of sperm Figure 1. Distributipn of spermwhale sightipgs dgring NOAA Ship Oreggn Il marirl1e
whales for all surveys combined mammal surveys during 1991-1994. The straight lines show transects dgrlng two ship
was530 (CV = 0.31) (Hansen et surveys and are examples of typical ship survey transects. Isobathsarein 183 m (100
al. 1995), fm) intervals.

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normal distributed abundance estimate, which is equivalent to the 20th percentile of the log-normal distributed
abundance estimate as specified by NMFS (Anon. 1994). The minimum population estimate was cal culated from the
1991-1994 average abundance estimate of 530 sperm whales (CV = 0.31) (Hansen et a. 1995) and is 411 sperm
whales.

Current Population Trend

No trend was discernable in the average annual abundance estimates. All of the log-normal 95% confidence
intervalsof the annual estimates overlap, indicating that the estimateswere not significantly different at that level. The
variation in abundance estimates may represent inter-annual variation in distribution, rather than a change in
abundance.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
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Current and maximum net productivity rates are not known for this stock; therefore, the default maximum
net productivity rate of 0.04 (Anon. 1994) was used for purposes of this assessment.

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal level (PBR) was specified as the product of the minimum population size, one
half the maximum net productivity rate, and arecovery factor for endangered, threatened, or depleted stocks, or stocks
of unknown status relative to optimum sustainable population (OSP) (Anon. 1994). The recovery factor was 0.10
because sperm whales are an endangered species. The resulting PBR for this stock is 0.8 sperm whales.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

A commercial fishery for sperm whales operated in the Gulf of Mexico during the late 1700's to the early
1900's, but the exact number of whales taken is not known (Townsend 1935).

Thelevel of current, direct, human-caused mortality and seriousinjury of sperm whalesin the northern Gulf
of Mexico isunknown, but available information indicatesthere likely islittle, if any, fisheriesinteraction with sperm
whales in the northern Gulf of Mexico.

There were no documented strandings of sperm whales in the northern Gulf of Mexico during 1987-1994
which were classified aslikely caused by fishery interactions or other human-related causes. Stranding data probably
underestimate the extent of fishery-related mortality and seriousinjury because not all of the marine mammalswhich
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, thelevel of technical expertise among stranding network personnel
varies widely as does the ability to recognize signs of fishery interaction.

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 serious injury rate. This
determination cannot be made for specific fisheries until the implementing regulationsfor Section 118 of the MMPA
have been reviewed by the public and finalized.

Fisheries Information

Pelagic swordfish, tunas, and billfish are the targets of the longline fishery operating in the U.S. Gulf of
Mexico. Total longline effort for the Gulf of Mexico pelagic fishery, including OCS edge, continental slope, and
Mexican territorial waters, based on mandatory logbook reporting, was 4,400 sets in 1991, 4,850 sets in 1992, and
3,260 setsin 1993 (Cramer 1994). Thisfishery hasbeen monitored with about 5% observer coverage, intermsof trips
observed, since 1992. There were no reports of mortality or serious injury to sperm whales by this fishery.

Pair trawl fishing gear has the potential to capture marine mammals, but there have been no reports of
mortality or serious injury to marine mammals in the Gulf of Mexico. Thisfishery has not been observed by NMFS
observers, and there are no other data avail able asto the extent of thisfishery in the Gulf of Mexico. Itisassumed that
itisvery limited in scope and duration.

Other Mortality

A total of nine sperm whale strandings were documented in the northern Gulf of Mexico during 1987-1994.
One of the whales had deep, parallel cuts posterior to the dorsal ridge that were believed to be caused by the propeller
of alarge vessel. This trauma was assumed to be the proximate cause of this stranding.

Stranding data probably underestimate the extent of fishery-related mortality and seriousinjury 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. Finally, the level of technical expertise
among stranding network personnel varies widely as does the ability to recognize signs of fishery interaction.

STATUSOF STOCK

Stock sizeis considered to be low relative to OSP and the speciesis therefore listed as endangered under the
Endangered Species Act (ESA). Thereareinsufficient datato determine population trends. Thetotal level of human-
caused mortality and serious injury isunknown, but it is believed to be insignificant; however, because this speciesis
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listed as endangered and thereis presently no recovery planin place, any fishery-related mortality would be unlawful.
Thisis astrategic stock because the sperm whale is listed as an endangered species under the ESA.
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BRYDE'SWHALE (Balaenoptera edeni):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bryde'swhalesare considered thetropical and sub-tropical baleen whaleof theworld'soceans. Inthe western
Atlantic, Bryde's whales are reported from off the southeastern United States and the southern West Indies to Cabo
Frio, Brazil (Leatherwood and Reeves 1983). It ispostulated that the Bryde's whales found in the Gulf of Mexico may
represent a resident stock (Schmidly 1981; Leatherwood and Reeves 1983), but there is no information on stock
differentiation. Most sightingsof Bryde'swhaleshave occurred during the spring-summer months (Hansen et al. 1995;
Daviset al., in preparation), but strandings have occurred throughout the year (Jefferson et al. 1992).

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 1991-1994 spring-
summer, visual sampling, line-transect vessel surveys of the northern Gulf of Mexico (Hansen et a. 1995) (Fig. 1),
which includes data collected as part of the GulfCet program (Davis et al., in preparation). These surveys were
conducted throughout the areafrom approximately the 200 m isobath along the U.S. coast to the seaward extent of the
U.S. Exclusive Economic Zone.
The seasonal GulfCet aerial
surveys included only a small
portion of the stock range and
these data were not used for
abundance estimation. The
estimated abundance of Bryde's

whalesby survey year was218in I ———
1991 (coefficient of variation, ~N 1~
CV = 1.01) and zero in 1992, T A

1993, and 1994 (Hansen et al.
1995). Survey effort-weighted

estimated average abundance of ////FXA/7 % .

Bryde's whales for al surveys o reo™ Biginition of Bryde s whale sightings (filled circles) and unidentified
combined was 35 (CV = 1.10) balaenopterid whales (unfilled circles) during NOAA Ship Oregon || marine mammal
(Hansen et al. 1995) and was surveys during 1991-1994. The straight lines show transects during two ship surveys
based on only threesightings, all  and are examples of typical ship survey transects. Isobaths are in 183 m (100 fm)

of which occurred in 1991. intervals.

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normal distributed abundance estimate, which is equivalent to the 20th percentile of the log-normal distributed
abundance estimate as specified by NMFS (Anon. 1994). The minimum population estimate was based on the 1991-
1994 average estimated abundance of Bryde'swhaeswhichwas35 (CV =1.10) (Hansen et al. 1995) andis17 Bryde's
whales.

Current Population Trend

The abundance estimates decreased to zero for survey years 1992-1994 because Bryde's whales were not
sighted during vessel surveysthoseyears. This could be dueto chance rather than to adecreasein population size and
the result of arelatively small population size and low sampling intensity or it could be due to inter-annual variation
in distribution.
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CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
Current and maximum net productivity rates are not known for this stock; therefore, the default maximum
net productivity rate of 0.04 (Anon. 1994) was used for purposes of this assessment.

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal level (PBR) was specified as the product of the minimum population size, one
half the maximum net productivity rate, and arecovery factor for endangered, threatened, or depleted stocks, or stocks
of unknown statusrel ative to optimum sustai nable popul ation (OSP) (Anon. 1994). Therecovery factor was set at 0.50
because the status of the stock relative to OSP is unknown. The resulting PBR for this stock is 0.2 Bryde' s whales.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Thelevel of past or current, direct, human-caused mortality of Bryde'swhalesin the northern Gulf of Mexico
isunknown, but availableinformation indicatesthereislittle fisheriesinteraction with Bryde's whalesin the northern
Gulf of Mexico. Therewas onereport of aBryde swhale entangled in line, but the line was removed and the animal
released alive.

There were no documented strandings of Bryde’' s whales in the northern Gulf of Mexico during 1987-1994
which were classified aslikely caused by fishery interactions or other human-related causes. Stranding data probably
underestimate the extent of fishery-related mortality and seriousinjury because not all of the marine mammalswhich
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, thelevel of technical expertise among stranding network personnel
varies widely as does the ability to recognize signs of fishery interaction.

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 serious injury rate. This
determination cannot be made for specific fisheries until the implementing regulationsfor Section 118 of the MMPA
have been reviewed by the public and finalized.

Fisheries Information

Pelagic swordfish, tunas, and billfish are the targets of the longline fishery operating in the U.S. Gulf of
Mexico. Total longline effort for the Gulf of Mexico pelagic fishery, including OCS edge, continental slope, and
Mexican territorial waters, based on mandatory logbook reporting, was 4,400 sets in 1991, 4,850 sets in 1992, and
3,260 setsin 1993 (Cramer 1994). Thisfishery hasbeen monitored with about 5% observer coverage, intermsof trips
observed, since 1992. There were no reports of mortality or serious injury to Bryde' s whales by this fishery.

Pair trawl fishing gear has the potential to capture marine mammals, but there have been no reports of
mortality or serious injury to marine mammalsin the Gulf of Mexico. This fishery has not been observed by NMFS
observers, and there are no other data avail able asto the extent of thisfishery in the Gulf of Mexico. Itisassumed that
itisvery limited in scope and duration.

Other Mortality
No human-caused mortality has been reported for this stock.

STATUSOF STOCK

The status of this stock relative to OSP is unknown and there are insufficient data to determine population
trends. This speciesis not listed under the Endangered Species Act. Thetotal level of human-caused mortality and
serious injury is unknown, but it is believed to be insignificant; therefore, thisis not a strategic stock.

REFERENCES

Anon. 1994. Report of the PBR (Potential Biological Removal) workshop. June 27-29, 1994. NOAA, NMFS
Southwest Fisheries Science Center, La Jolla, California, 13 pp. + Appendices.

Buckland, S. T., D. R. Anderson, K. P. Burnham and J. L. Laake. 1993. Distance Sampling: estimating abundance
of biological populations. Chapman & Hall, London, 446 pp.

Cramer, J. 1994. Large pelagic logbook newsletter - 1993. NOAA Tech. Mem. NMFS-SEFSC-352, 19 pp.

131



Davis, R., G. Scott, B. Wirsig, W. Evans, G. Fargion, L. Hansen, K. Mullin, N. May, T. Leming, B. Mate, J. Norris
and T. Jefferson. In preparation. Distribution and abundance of marine mammalsin the north-central and
western Gulf of Mexico: Final Report. OCS Study #MM S 94-0003. Texas Institute of Oceanography and the
National Marine Fisheries Service. U.S. Dept. of the Interior, Minerals Mgmt. Service, Gulf of Mexico OCS
Region, New Orleans, Louisiana.

Hansen, L. J., K. D. Mullinand C. L. Roden. 1995. Estimates of cetacean abundance in the northern Gulf of Mexico
fromvessel surveys. Southeast Fisheries Science Center, Miami Laboratory, Contribution No. M1A-94/95-25,
9 pp. + tables and figures.

Jefferson, T. A., S. Leatherwood, L. K. M. Shodaand R. L. Pitman. 1992. Marine mammals of the Gulf of Mexico:
afield guide for aerial and shipboard observers. Texas A& M University Printing Center, College Station,
Texas, 92 pp.

Laske, J. L., S. T. Buckland, D. R. Anderson, and K. P. Burnham. DISTANCE user’s guide, V2.0. Colorado
Cooperative Fish & Wildlife Research Unit, Colorado State University, Ft. Collins, Colorado, 72 pp.

Leatherwood, S. and R. R. Reeves. 1983. The Sierra Club handbook of whales and dolphins. Sierra Club Books, San
Francisco, 302 pp.

Schmidly, D. J. 1981. Marine mammals of the southeastern United States and the Gulf of Mexico. U.S. Fish and
Wildlife Service, Office of Biological Services, Washington, DC, FWS/OBS-80/41, 165 pp.

132



CUVIER'SBEAKED WHALE (Ziphius cavirostris):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Cuvier's beaked whales are distributed throughout the world's oceans except for the polar regions
(Leatherwood and Reeves 1983; Heyning 1989). Strandings have occurred in all months along the United States east
coast (Schmidly 1981) and have been documented throughout the year in the Gulf of Mexico. Strandings of Cuvier's
beaked whales along the west coast of North America, based on skull characteristics, are thought to represent members
of apanmictic population (Mitchell 1968), but there is no information on stock differentiation in the Gulf of Mexico
and nearby waters.

Beaked whales were seen in all seasons during recent seasonal GulfCet aerial surveys of the northern Gulf
of Mexico (Davis et al., in preparation). Some of the aerial survey sightings may have included Curvier’s beaked
whale, but identification of beaked whale species from aeria surveysis problematic.

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 1991-1994 spring-
summer, visual sampling, line-transect vessel surveys of the northern Gulf of Mexico (Hansen et al. 1995) (Fig. 1),
which includes data collected as part of the GulfCet program (Davis et al., in preparation). These surveys were
conducted throughout the areafrom approximately the 200 m isobath along the U.S. coast to the seaward extent of the
U.S. Exclusive Economic Zone. The seasonal GulfCet aerial surveysincluded only asmall portion of the stock range
and these data were not used for
abundance estimation. The
estimated abundance [ coefficient
of wvariation (CV) in
parentheses] by survey year was
zero in 1991and 1992, 70 in
1993 (0.63), and 38 in 1994
(0.80) (Hansen et a. 1995).
Survey effort-weighted estimated
average abundance average
abundance of Cuvier's beaked . q
whales was 30 (CV = 0.50) //// \t
(Hansen et a. 1995). The M
estimated abundance of =N .
Curvier's beaked whales is Figurel. Distribution of Curvier's beaked whale sightings (filled circles) and
probably low because only unidentified beaked whale sightings (unfilled circles) during NOAA Ship Oregon Il

sightings of besked whales Marine mammal surveys during 1991-1994. The straight lines show transects during
which could be positively two surveys and are examples of typical ship survey transects. Isobathsarein 183 m

identified to specieswere used. (100 fm) intervals.

Minimum Population Estimate

The minimum population estimate was based on average estimated abundance of Cuvier's beaked whalesfor
all surveys combined which was 30 whales (CV = 0.50) (Hansen et al. 1995). The minimum population estimate is
the lower limit of the two-tailed 60% confidence interval of the log-normal distributed abundance estimate, which is
equivalent to the 20th percentile of thelog-normal distributed abundance estimate as specified by NMFS (Anon. 1994).
The minimum population estimate is 20 Cuvier's beaked whales.

Current Population Trend

The abundance estimateswere zeroin 1991 and 1992, and then increased for 1993 and 1994. Cuvier's beaked
whales were not sighted during the 1991 and 1992 vessel surveys. This could be due to chance given the small
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estimated population size and sampling intensity or inter-annual variation in distribution, rather than a change in
population size.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
Current and maximum net productivity rates are not known for this stock; therefore, the default maximum
net productivity rate of 0.04 (Anon. 1994) was used for purposes of this assessment.

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal level (PBR) was specified as the product of the minimum population size, one
half the maximum net productivity rate, and arecovery factor for endangered, threatened, or depleted stocks, or stocks
of unknown statusrel ative to optimum sustai nable popul ation (OSP) (Anon. 1994). Therecovery factor was set at 0.50
because the status of the stock relative to OSP is unknown. PBR for this stock is 0.2 Cuvier's beaked whales.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Cuvier's beaked whales were taken occasionaly in a small, directed fishery for cetaceans that operated out
of the Lesser Antilles (Caldwell and Caldwell 1971).

The actual level of past or current, direct, human-caused mortality of Cuvier's beaked whalesin the northern
Gulf of Mexico is unknown, but there have been no reports of fishery-related mortality or serious injury to beaked
whalesby U.S. fisheriesin the Gulf of Mexico. Availableinformation indicates there likely islittle, if any, fisheries
interaction with Cuvier's beaked whales in the northern Gulf of Mexico.

Therewere no documented strandings of Cuvier'sbeaked whalesin the northern Gulf of Mexico during 1987-
1994 which were classified as likely caused by fishery interactions or other human-related causes. Stranding data
probably underestimatethe extent of fishery-related mortality and seriousinjury becausenot all of themarinemammals
which die or are seriously injured may wash 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.

Total 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. This determination
cannot be made for specific fisheries until the implementing regulations for Section 118 of the MMPA have been
reviewed by the public and finalized.

Fisheries Information

Pelagic swordfish, tunas, and billfish are the targets of the longline fishery operating in the U.S. Gulf of
Mexico. Total longline effort for the Gulf of Mexico pelagic fishery, including OCS edge, continental slope, and
Mexican territorial waters, based on mandatory logbook reporting, was 4,400 sets in 1991, 4,850 sets in 1992, and
3,260 setsin 1993 (Cramer 1994). Thisfishery hasbeen monitored with about 5% observer coverage, intermsof trips
observed, since 1992. There were no reports of mortality or serious injury to Cuvier's or any beaked whales by this
fishery.

Pair trawl fishing gear has the potential to capture marine mammals, but there have been no reports of
mortality or serious injury to marine mammalsin the Gulf of Mexico. This fishery has not been observed by NMFS
observers, and there are no other data avail able asto the extent of thisfishery in the Gulf of Mexico. Itisassumed that
itisvery limited in scope and duration.

STATUSOF STOCK

The status of this stock relative to OSP is unknown and there are insufficient data to determine population
trends. This speciesis not listed under the Endangered Species Act. The total level of human-caused mortality and
serious injury is unknown, but it is believed to be insignificant; therefore, thisis not a strategic stock.
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BLAINVILLE'SBEAKED WHALE (Mesoplodon densirostris):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Only three species of Mesopl odon are known, from strandings and/or sightings, to occur inthe Gulf of Mexico
(Jefferson et al. 1992; Hansen et al. 1995). These are Blainville's beaked whale (M. densirostris), Gervais beaked
whale (M. europaeus), and Sowerby'sbeaked whale (M. bidens). The occurrence of Sowerby’ sbeaked whaleinthe Gulf
of Mexico is considered extralimital because there is only one known stranding of this speciesin the Gulf of Mexico
(Bonde and O’ Shea 1989) and because it normally occurs in northern temperate waters of the North Atlantic (Mead
1989).

| dentification of Mesoplodon species at seais problematic; therefore, nearly all sightings of these speciesare
identified as beaked whales and may include sightings of Ziphius cavirostristhat were not identified as such. Beaked
whales were seen in all seasons during recent seasonal GulfCet aerial surveys of the northern Gulf of Mexico (Davis
et al., in preparation).

Blainville' sbeaked whales appear to bewidely but sparsely distributed in warm temperate and tropical waters
of the world’ s oceans (L eatherwood et a. 1976; L eatherwood and Reeves 1983). Strandings have occurred along the
northwestern Atlantic coast from Florida to Nova Scotia (Schmidly 1981), and there have been two documented
strandings of this speciesin the northern Gulf of Mexico and one sighting (Jefferson et al. 1992; Hansen et al. 1995).
Thereis no information on stock differentiation.

POPULATION SIZE
Estimates of abundance of beaked whales 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
1991-1994 spring-summer, visual sampling, line-transect vessel surveys of the northern Gulf of Mexico (Hansen et
al. 1995) (Fig. 1), which includes data collected as part of the GulfCet program (Davis et al., in preparation). These
surveyswere conducted throughout the areafrom approximately the 200 m isobath along the U.S. coast to the seaward
extent of the U.S. Exclusive Economic Zone. The seasonal GulfCet aerial surveysincluded only asmall portion of the
stock range and these data were not used for abundance estimation. Survey effort-weighted estimated average
abundance of beaked whales not
identified to species for all
surveys combined was 117
(coefficient of variation, CV =
0.38) (Hansen et a. 1995).
Estimated beaked whale
abundance (CV in parentheses)
by survey year was 129 in 1991
(0.78),18 in 1992 (1.27), 53 in
1993 (0.78), and 287 in 1994
(0.48) (Hansen et al. 1995).
These estimates may alsoinclude
an unknown number of Cuvier's

beaked whales (Ziphius Fjg re1. Digribution of beaked whale sightings during NOAA Ship Oregon 11 marine
cavirostris) and abundance of  mammal surveys during 1991-1994. The straight lines show transects during two
Blainville'sbeaked whalecannot  surveys and are examples of typical survey transects. Isobaths arein 183 m (100 fm)
beestimated dueto uncertainty of  intervals.

species identification at sea.

Minimum Population Estimate
A minimum population estimate was not calculated because of uncertainty of species identification of
sightings.
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Current Population Trend

The abundance estimates of beaked whales for 1991-1993 were lower than 1994, but there was considerable
overlap of the log-normal 95% confidence intervals, which indicates the estimates were not significantly different at
that level. Any differences in abundance estimates could be due to chance given the small estimated population size
and sampling intensity or a change in distribution, rather than a change in population size.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
Current and maximum net productivity rates are not known for this stock; therefore, the default maximum
net productivity rate of 0.04 (Anon. 1994) was used for purposes of this assessment.

POTENTIAL BIOLOGICAL REMOVAL
Potential biological removal level (PBR) was not cal cul ated because the minimum popul ation size cannot be
calculated.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Thelevel of past or current, direct, human-caused mortality of beaked whalesin the northern Gulf of Mexico
isunknown, but there have been no documented reports of fishery-related mortality or seriousinjury to beaked whales
by U.S. fisheriesinthe Gulf of Mexico. Availableinformationindicatestherelikely islittle, if any, fisheriesinteraction
with beaked whales in the northern Gulf of Mexico.

There were no documented strandings of beaked whales in the northern Gulf of Mexico during 1987-1994
which were classified aslikely caused by fishery interactions or other human-related causes. Stranding data probably
underestimate the extent of fishery-related mortality and seriousinjury because not all of the marine mammalswhich
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, thelevel of technical expertise among stranding network personnel
varies widely as does the ability to recognize signs of fishery interaction.

Although PBR cannot be cal culated, thetotal known fishery-related mortality and seriousinjury for thisstock
is zero and, therefore, can be considered insignificant and approaching zero mortality and serious injury rate. This
determination cannot be made for specific fisheries until the implementing regulationsfor Section 118 of the MMPA
have been reviewed by the public and finalized.

Fisheries Information

Pelagic swordfish, tunas, and billfish are the targets of the longline fishery operating in the U.S. Gulf of
Mexico. Total longline effort for the Gulf of Mexico pelagic fishery, including OCS edge, continental slope, and
Mexican territorial waters, based on mandatory logbook reporting, was 4,400 sets in 1991, 4,850 sets in 1992, and
3,260 setsin 1993 (Cramer 1994). Thisfishery hasbeen monitored with about 5% observer coverage, intermsof trips
observed, since 1992.

Pair trawl fishing gear has the potential to capture marine mammals, but there have been no reports of
mortality or serious injury to marine mammalsin the Gulf of Mexico. This fishery has not been observed by NMFS
observers, and there are no other data avail able asto the extent of thisfishery in the Gulf of Mexico. Itisassumed that
itisvery limited in scope and duration.

STATUSOF STOCK

The status of this stock relative to OSP is unknown and there are insufficient data to determine population
trends. This speciesis not listed under the Endangered Species Act. Thetotal level of human-caused mortality and
serious injury is unknown, but it is believed to be insignificant; therefore, thisis not a strategic stock.
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GERVAIS BEAKED WHALE (Mesoplodon europaeus):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Only three species of Mesoplodon are known, from strandings and/or sightings, to have occurred in the Gulf
of Mexico (Jefferson et al. 1992; Hansen et al. 1995). These are Blainvill€e's beaked whale (M. densirostris), Gervais
beaked whale (M. europaeus), and Sowerby's beaked whale (M. bidens). The occurrence of Sowerby’s beaked whale
in the Gulf of Mexico is considered extralimital because there is only one known stranding of this speciesin the Gulf
of Mexico (Bonde and O’ Shea 1989), and because it normally occurs in northern temperate waters of the North
Atlantic (Mead 1989). Identification of Mesoplodon species at seais problematic. Therefore, nearly all sightings of
these species are identified as beaked whales and may include sightings of Ziphius cavirostris which were not
identified as such. Beaked whales were seen in al seasons during recent seasonal GulfCet aerial surveys of the
northern Gulf of Mexico (Davis et al., in preparation).

Strandings of Gervais beaked whales have occurred along the northwestern Atlantic coast from Florida to
New York (Mead 1989), and there have been at | east ten documented strandings of this speciesin the Gulf of Mexico
(Jefferson et al. 1992). Thereis no information on stock differentiation.

POPULATION SIZE
Estimates of abundance of beaked whales 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
1991-1994 spring-summer, visual sampling, line-transect vessal surveys of the northern Gulf of Mexico (Hansen et
al. 1995) (Fig. 1), which includes data collected as part of the GulfCet program (Davis et al., in preparation). These
surveyswere conducted throughout the areafrom approximately the 200 m isobath along the U.S. coast to the seaward
extent of the U.S. Exclusive Economic Zone. The seasonal GulfCet aerial surveysincluded only asmall portion of the
stock range and these data were not used for abundance estimation. Survey effort-weighted estimated average
abundance of beaked whales not
identified to species for all
surveys combined was 117
(coefficient of variation, CV =
0.38) (Hansen et a. 1995).
Estimated beaked whale
abundance (CV in parentheses)
by survey year was 129 in 1991
(0.78),18 in 1992 (1.27), 53 in
1993 (0.78), and 287 in 1994
(0.48) (Hansen et al. 1995).
These estimates may alsoinclude

an unknown number of Cuvier's ////K\A/? %

beaked whales (Ziphius Fjg re1. Digribution of beaked whale sightings during NOAA Ship Oregon II marine
cavirostris) and abundance of  mammal surveys during 1991-1994. The straight lines show transects during two
Gervais' beaked whale cannot be  surveys and are examples of typical survey transects. |sobaths arein 183 m (100 fm)
estimated due to uncertainty of intervals.

species identification at sea.
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Minimum Population Estimate
A minimum population estimate could not be not calcul ated because of uncertainty of species identification
of sightings.

Current Population Trend
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The abundance estimates of beaked whales for 1991-1993 were lower than 1994, but there was considerable
overlap of the log-normal 95% confidence intervals, which indicates the estimates were not significantly different at
that level. Any differences in abundance estimates could be due to chance given the small estimated population size
and sampling intensity or a change in distribution, rather than a change in population size.

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
Current and maximum net productivity rates are not known for this stock; therefore, the default maximum
net productivity rate of 0.04 (Anon. 1994) was used for purposes of this assessment.

POTENTIAL BIOLOGICAL REMOVAL
Potential biological removal level (PBR) was not cal cul ated because the minimum popul ation size cannot be
calculated.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

Thelevel of past or current, direct, human-caused mortality of beaked whalesin the northern Gulf of Mexico
isunknown, but there have been no documented reports of fishery-related mortality or seriousinjury to beaked whales
by U.S. fisheriesinthe Gulf of Mexico. Availableinformationindicatestherelikely islittle, if any, fisheriesinteraction
with beaked whales in the northern Gulf of Mexico.

There were no documented strandings of beaked whales in the northern Gulf of Mexico during 1987-1994
which were classified aslikely caused by fishery interactions or other human-related causes. Stranding data probably
underestimate the extent of fishery-related mortality and seriousinjury because not all of the marine mammalswhich
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, thelevel of technical expertise among stranding network personnel
varies widely as does the ability to recognize signs of fishery interaction.

Although PBR cannot be cal culated, thetotal known fishery-related mortality and seriousinjury for thisstock
is zero and, therefore, can be considered insignificant and approaching zero mortality and serious injury rate. This
determination cannot be made for specific fisheries until the implementing regulationsfor Section 118 of the MMPA
have been reviewed by the public and finalized.

Fisheries Information

Pelagic swordfish, tunas, and billfish are the targets of the longline fishery operating in the U.S. Gulf of
Mexico. Total longline effort for the Gulf of Mexico pelagic fishery, including OCS edge, continental slope, and
Mexican territorial waters, based on mandatory logbook reporting, was 4,400 sets in 1991, 4,850 sets in 1992, and
3,260 setsin 1993 (Cramer 1994). Thisfishery has been monitored with about 5% observer coverage, intermsof trips
observed, since 1992.

Pair trawl fishing gear has the potential to capture marine mammals, but there have been no reports of
mortality or serious injury to marine mammals in the Gulf of Mexico. Thisfishery has not been observed by NMFS
observers, and there are no other data avail able asto the extent of thisfishery in the Gulf of Mexico. Itisassumed that
itisvery limited in scope and duration.

STATUSOF STOCK

The status of this stock relative to OSP is unknown and there are insufficient data to determine population
trends. This speciesis not listed under the Endangered Species Act. Thetotal level of human-caused mortality and
serious injury is unknown, but it is believed to be insignificant; therefore, thisis not a strategic stock.

REFERENCES

Anon. 1994. Report of the PBR (Potential Biological Removal) workshop. June 27-29, 1994. NOAA, NMFS
Southwest Fisheries Science Center, La Jolla, California, 13 pp. + Appendices.

Bonde, R. K. and T. J. O’Shea. 1989. Sowerby’s beaked whale (Mesoplodon bidens) in the Gulf of Mexico. J.
Mammal. 70: 447-449.

Buckland, S. T., D. R. Anderson, K. P. Burnham and J. L. Laake. 1993. Distance Sampling: estimating abundance
of biological populations. Chapman & Hall, London, 446 pp.

140



Cramer, J. 1994. Large pelagic logbook newsletter - 1993. NOAA Tech. Mem. NMFS-SEFSC-352, 19 pp.

Davis, R., G. Scott, B. Wirsig, W. Evans, G. Fargion, L. Hansen, K. Mullin, N. May, T. Leming, B. Mate, J. Norris
and T. Jefferson. In preparation. Distribution and abundance of marine mammalsin the north-central and
western Gulf of Mexico: Final Report. OCS Study #MM S 94-0003. Texas Institute of Oceanography and the
National Marine Fisheries Service. U.S. Dept. of the Interior, Minerals Mgmt. Service, Gulf of Mexico OCS
Region, New Orleans, Louisiana.

Hansen, L. J., K. D. Mullinand C. L. Roden. 1995. Estimates of cetacean abundance in the northern Gulf of Mexico
fromvessel surveys. Southeast Fisheries Science Center, Miami Laboratory, Contribution No. M1A-94/95-25,
9 pp. + tables and figures.

Jefferson, T. A., S. Leatherwood, L. K. M. Shodaand R. L. Pitman. 1992. Marine mammals of the Gulf of Mexico:
afield guidefor aerial and shipboard observers. Texas A& M University Printing Center, College Station, 92
pp.

Laske, J. L., S. T. Buckland, D. R. Anderson, and K. P. Burnham. DISTANCE user’s guide, V2.0. Colorado
Cooperative Fish & Wildlife Research Unit, Colorado State University, Ft. Collins, Colorado, 72 pp.

Mead, J. G. 1989. Beaked whales of the genus Mesoplodon. Pages 349-430 in S. H. Ridgway and R. Harrison
(editors), Handbook of marine mammals, VVol. 4: River dolphins and the larger toothed whales. Academic
Press, London, 442 pp.

141



BOTTLENOSE DOLPHIN (Tursiops truncatus):
Gulf of Mexico Outer Continental Shelf Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The Gulf of Mexico Outer Continental Shelf (OCS) bottlenose dolphin stock is assumed to consist of the
shallow, warm water bottlenose dol phin ecotype hypothesi zed by Hersh and Duffield (1990) inhabiting waters over the
U.S. OCS in the northern Gulf of Mexico from approximately 9 km seaward of the 18 m isobath to approximately 9
km seaward of the 183 misobath and from the U.S.-Mexican border to the FloridaKeys. The stock range may extend
into Mexican and Cuban territorial waters, however, there are no available estimates of either abundance or mortality
from those countries. As a working hypothesis, the bottlenose dolphins inhabiting the 0-18 m depth stratum are
believed to constitute coastal stocksin the western, northern, and eastern U.S. Gulf of Mexico separate from the OCS
stock; however, the OCS stock may overlap with coastal stocksin some areas and may be genetically indistinguishable
fromthose stocks. The OCS stock may be combined with someor all of the coastal stockswhen additional databecome
available.

In addition, the aerial surveysfrom which the current abundance estimates were derived overlapped the outer
continental shelf edge which is believed to be inhabited by the OCS edge and continental slope stock (Fig. 1). This
stock is believed to consist of the deep, cold water ecotype described by Hersh and Duffield for the Atlantic (1990).
It is not currently possible to differentiate the two ecotypes visually during aerial surveys.

POPULATION SIZE

Preliminary estimates of abundancewere derived using distance sampling analysis(Buckland et al. 1993) and
the computer program DISTANCE (Laake et a. 1993) with sighting data collected during Gulf of Mexico regional
aerial line-transect surveys in September-October 1992 and 1993 (Blaylock and Hoggard 1994) and 1994 (NMFS
unpublished data). Transects providing systematic coverage of the area and assumed to be randomly placed with
respect to bottlenose dolphin distribution extended orthogonally from approximately 9 km past the 18 m isobath to
approximately 9 km past the 183
m isobath. Approximately 3.3%
of the total area was visualy
sampled. Preliminary analyses
provided a bottlenose dolphin
abundance estimate of 50,247
dolphins with coefficient of
variation (CV) = 0.18. The
survey area overlapped with a
portion of the area occupied by
the OCS edge and continental
slope stock which was assumed to
occur in waters over the OCS
edge and beyond to the seaward Figure 1. Sightings of U.S. Gulf of Mexico outer continental shelf (OCS) bottlenose
limits of the U.S. Exclusive dolphin stock during GOMEX regional aerial surveys (filled circles). Bottlenose
Economic Zone. Thiswouldtend dolphin sightings along the OCS edge and continental slope during NOAA Ship Oregon
toinflatethe abundance estimate, |1 surveys (unfilled circles), shown for comparison, are believed to be a separate stock.
but it is not currently possible to The straight lines show transects dgring two ship surveys and are examples of typical
estimate the amount of potential ship survey transects. Isobaths arein 183 m (100 fm) intervals.

bias.

Minimum Population Estimate

The minimum popul ation estimate was based on the abundance estimate of 50,247 dolphins (CV = 0.18).
The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normal
distributed abundance estimate, which is equivalent to the 20th percentile of the log-normal distribution as specified
by NMFS (Anon. 1994). The minimum population estimate is 43,233 bottlenose dolphins.
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Current Population Trend

The dataare insufficient to determine population trends. Aerial surveys conducted during autumn 1983 and
1985 by the Southeast Fisheries Science Center (SEFSC) produced an abundance estimate of 31,519 bottlenose
dolphins (CV = 0.08) for this stock (Scott et al. 1989). This population thus appears to have increased from earlier
estimated levels; however, avalid statistical comparison of the historical and present estimated population sizesis not
presently possible because of the preliminary nature of the recent population size estimate and the possible biases
caused by overlap of the survey area with the OCS edge and continental slope stock.

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 is based 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 (Reilly and Barlow 1986).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the
maximum productivity rate, and a"recovery" factor for endangered, depleted, threatened stocks, or stocks of unknown
status relative to optimum sustainable population (OSP) (Anon. 1994). The recovery factor was set at 0.50 because
of the stock's status relative to its OSP level is unknown. PBR for this stock is 432 bottlenose dolphins.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

There are no observed cases of human-caused mortality and serious injury in this stock; however, based on
an observed non-lethal take in U.S. Atlantic watersin 1993 in the pelagic longline fishery, this stock may be subject
to incidental take resulting in serious injury or mortality. Fishery interactions have been reported to occur between
bottlenose dol phins and the longline swordfish/tunafishery in the Gulf of Mexico (SEFSC unpublished logbook data)
and annual fishery-related mortality and serious injury to bottlenose dolphins is estimated to be 2.8 per year (CV =
0.74) during 1992-1993. This could include bottlenose dol phinsfrom the outer continental shelf edge and continental
slope stock.

Total fishery-related mortality and serious injury for this stock isless than 10% of the calculated PBR and,
therefore, can be considered to be insignificant and approaching zero mortality and serious injury rate. This
determination cannot be made for specific fisheries until the implementing regulationsfor Section 118 of the MMPA
have been reviewed by the public and finalized.

Fishery Information

Annual fishing effort for the shrimp trawl fishery inthe U.S. Gulf of Mexico OCS during 1988-1993 averaged
approximately 2.58 million hours of tows (CV = 0.07) (NMFS unpublished data). This fishery was monitored by
NMFS observersin 1992 and 1993, but less than 1% of the fishing effort was observed (NMFS unpublished data).
There have been no reports of incidental mortality or injury associated with the shrimp trawl fishery in this area.

Pelagic swordfish, tunas, and billfish are the targets of the longline fishery operating in the U.S. Gulf of
Mexico. Total longline effort for the Gulf of Mexico pelagic fishery, including OCS edge, continental slope, and
Mexican territorial waters, based on mandatory logbook reporting, was 4,400 sets in 1991, 4,850 sets in 1992, and
3,260 setsin 1993 (Cramer 1994). Thisfishery hasbeen monitored with about 5% observer coverage, interms of trips
observed, since 1992. Estimated take was based on a generalized linear model (Poisson error assumption) fit to the
available observed incidental take and self-reported incidental take and effort data for the fishery. The following
estimates were based on observed takes across the Atlantic longline swordfish/tuna fishery (which includes the Gulf
of Mexico). All observed takes were used because the species occurs generally throughout the area of the fishery, but
observed takes were infrequent in any given region of the fishery. There were no lethal takes of bottlenose dolphins
observed or reported in 1992 and 1993, and only one non-lethal take was reported in 1993, which is assumed to have
caused serious injury. The estimated level of fishery-related mortality and serious injury for the entire fishery,
including waters outside of the Gulf of Mexico, in 1993 was 16 bottlenose dol phins (CV = 0.19). No takewas observed
in the Gulf of Mexico, but interactions between bottlenose dol phins and this fishery in the Gulf of Mexico have been
reported under the Marine Mammal Protection Act Interim Exemption Program (NMFS 1993).
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Given the fact that fishery interactions have been reported to occur between bottlenose dolphins and the
longline swordfish/tuna fishery in the Gulf of Mexico, a probable level of fishery-related mortality and serious injury
rate can be estimated. Under the assumption that the probability of anincidental takeis proportional to fishing effort
(number of sets), the estimated level of incidental mortality and serious injury partitioned to include only the Gulf of
Mexico stock would be 5.5 bottlenose dolphinsin 1993 (CV = 0.19). Average annual fishery-related mortality and
serious injury during 1992-1993 would be 2.8 bottlenose dol phins (CV=0.74). This estimate could include dolphins
from the OCS edge and continental slope stock.

Pair trawl fishing gear has the potential to capture marine mammals, but there have been no reports of
mortality or serious injury to marine mammals in the Gulf of Mexico. Thisfishery has not been observed by NMFS
observers, and there are no other data avail able asto the extent of thisfishery in the Gulf of Mexico. Itisassumed that
itisvery limited in scope and duration in the Gulf of Mexico.

A trawl fishery for butterfish was monitored by NMFS observers for a short period in the 1980's with no
records of incidental take of marine mammals (Burn and Scott 1988; NMFS unpublished data), although an
experimental set by NMFS resulted in the death of two bottlenose dolphins (Burn and Scott 1988). There are no other
data available.

Other Human-Related Mortality or SeriousInjury

The use of explosives to remove ail rigs in the portions of the OCS in the western Gulf of Mexico has the
potential to cause serious injury or mortality to marine mammals. These activities have been closely monitored by
NMFS abservers since 1987 (Gitschlag and Hale, in press) and Gitschlag and Herczeg (in press) described the
monitoring activities that occurred in 1992. There have been no reports of either serious injury or mortality to
bottlenose dol phins (NMFS unpublished data).

STATUSOF STOCK

The status of this stock relative to OSP is not known and the population trend cannot be determined due to
insufficient data. This speciesis not listed as threatened or endangered under the Endangered Species Act. Thisis
not a strategic stock because fishery-related mortality and serious injury does not exceed PBR.
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BOTTLENOSE DOLPHIN (Tursiops truncatus):
Gulf of Mexico Continental Shelf Edge and Continental Slope Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

This bottlenose dol phin stock is defined as the stock which occupiesthe outer edge of the U.S. Gulf of Mexico
Outer Continental Shelf (OCS) and watersover the continental slopewithinthe U.S. Exclusive Economic Zone (EEZ),
from the latitude and longitude of the U.S. EEZ off the U.S.-Mexico border to the latitude of the U.S. EEZ south of
Key West, Florida. Close observation by experienced NMFS observers from shipboard surveys conducted throughout
much of its range (Fig. 1) indicates that most of the dolphins sighted during ship-based surveys over the continental
shelf edge and continental slope werethe relatively large and robust dol phins assumed to be of the deep water ecotype
hypothesized by Hersh and Duffield (1990). These dolphins were reported to be larger and darker in color than
bottlenose dol phins seen over the continental shelf closer to shore (NMFS unpublished data). This stock’srange may
extend into Mexican and Cuban waters; however, there are no estimates available for bottlenose dol phin abundance
or mortality from those countries.

POPULATION SIZE

Preliminary estimates of abundancewere derived using distance sampling analysis(Buckland et al. 1993) and
the computer program DISTANCE (Laake et al. 1993) with sighting data collected during shipboard line-transect
surveys conducted during the spring of 1992-1994 (Fig. 1). These surveys were conducted throughout the areafrom
approximately the 200 misobath along the U.S. coast to the seaward extent of the U.S. Exclusive Economic Zone. The
seasonal GulfCet aerial surveys included only a small portion of the stock range and these data were not used for
abundance estimation. Average
bottlenose dolphin abundance
over six surveys was estimated
at 5,618 dolphins with
coefficient of variation (CV) =
0.26. In this analysis, it was
assumed that all of the
bottlenose dolphins sighted
during the ship-based surveys
were of this stock. The survey
area overlapped in some areas
with the OCS stock which was
assumed to occur from

approximately 9 Km seaward of Figure 1. Distribution of sightings of bottlenose dolphins during NOAA Ship Oregon
the _18 m isobath to I marine mammal surveys in the Gulf of Mexico outer continental shelf (OCS) edge and
approximately 9 km seaward of  continental slope waters (filled circles). Sightings of the OCS boitlenose dolphin stock
the 183 misobath; however, the  made during GOMEX regional aerial surveys (unfilled circles) are shown for

amount of overlap isconsidered  comparison. The bottlenose dolphin on the OCS are believed to be a separate stock.
insignificant and its effect on  The straight lines show transects during two ship surveys and are examples of typical
the abundance estimate is not ship survey transects. Isobaths are in 183 m (100 fm) intervals.

known.

Minimum Population Estimate

The minimum population estimate was based on the average bottlenose dol phin abundance estimate of 5,618
bottlenose dolphins (CV = 0.26). The minimum population estimate is the lower limit of the two-tailed 60%
confidenceinterval of thelog-normal distributed abundance estimate, which is equivalent to the 20th percentile of the
log-normal distribution as specified by NMFS (Anon. 1994). The minimum population estimate is 4,530 bottlenose
dolphins.

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

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES

Current and maximum net productivity ratesfor thisstock are unknown. The maximum net productivity rate
for purposes of this assessment, was assumed to be 0.04. Thisvalueis based 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 (Reilly and Barlow, 1986).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) has been specified as the product of minimum population size, one-half
the maximum productivity rate, and a "recovery" factor for endangered, depleted, threatened stocks, or stocks of
unknown status rel ative to optimum sustainable population (OSP). Therecovery factor was 0.50 because of the stock's
unknown status relative to OSP. PBR for this stock is 45 bottlenose dolphins.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

There are no observed cases of human-caused mortality and serious injury in this stock; however, based on
an observed non-lethal take in U.S. Atlantic watersin 1993 in the pelagic longline fishery, this stock may be subject
to incidental take resulting in serious injury or mortality. Fishery interactions have been reported to occur between
bottlenose dol phins and the longline swordfish/tunafishery in the Gulf of Mexico [ Southeast Fisheries Science Center
(SEFSC) unpublished logbook data] and annual fishery-related mortality and serious injury to bottlenose dolphinsis
estimated to be 2.8 per year (CV = 0.74) during 1992-1993. This estimate could include bottlenose dol phins from the
OCS stock.

Thetotal fishery-related mortality and seriousinjury for thisstock islessthan 10% of the calculated PBR and,
therefore, can be considered to be insignificant and approaching zero mortality and serious injury rate. This
determination cannot be made for specific fisheries until the implementing regulationsfor Section 118 of the MMPA
have been reviewed by the public and finalized.

Fishery Interaction

Pelagic swordfish, tunas, and billfish are the targets of the longline fishery operating in the U.S. Gulf of
Mexico. Total longline effort for the Gulf of Mexico pelagic fishery, including OCS edge, continental slope, and
Mexican territorial waters, based on mandatory logbook reporting, was 4,400 sets in 1991, 4,850 sets in 1992, and
3,260 setsin 1993 (Cramer 1994). Thisfishery hasbeen monitored with about 5% observer coverage, intermsof trips
observed, since 1992. Estimated take was based on a generalized linear model (Poisson error assumption) fit to the
available observed incidental take and self-reported incidental take and effort data for the fishery. The following
estimates were based on observed takes across the Atlantic longline swordfish/tuna fishery (which includes the Gulf
of Mexico). All observed takes were used because the species occurs generally throughout the area of the fishery, but
observed takes were infrequent in any given region of the fishery. There were no lethal takes of bottlenose dolphins
observed or reported in 1992 and 1993, and only one non-lethal take was reported in 1993, which is assumed to have
caused serious injury. The estimated level of fishery-related mortality and serious injury for the entire fishery,
including waters outside of the Gulf of Mexico, in 1993 was 16 bottlenose dol phins (CV = 0.19). No takewas observed
in the Gulf of Mexico, but there are logbook reports of interactions between bottlenose dolphins and this fishery
(SEFSC unpublished logbook data).

Given the fact that fishery interactions have been reported to occur between bottlenose dolphins and the
longline swordfish/tuna fishery in the Gulf of Mexico, a probable level of fishery-related mortality and serious injury
rate can be estimated. Under the assumption that the probability of anincidental takeis proportional to fishing effort
(number of sets), the estimated level of incidental mortality and serious injury partitioned to include only the Gulf of
Mexico stock would be 5.5 bottlenose dolphinsin 1993 (CV = 0.19). Average annual fishery-related mortality and
serious injury during 1992-1993 would be 2.8 bottlenose dol phins (CV=0.74). This estimate could include dolphins
from the OCS stock.

Pair trawl fishing gear has the potential to capture marine mammals, but there have been no reports of
mortality or serious injury to marine mammals in the Gulf of Mexico. Thisfishery has not been observed by NMFS
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observers, and there are no other data avail able asto the extent of thisfishery in the Gulf of Mexico. Itisassumed that
itisvery limited in scope and duration.

A trawl fishery for butterfish was monitored by NMFS observers for a short period in the 1980's with no
records of incidental take of marine mammals (Burn and Scott 1988; NMFS unpublished data), although an
experimental NMFS set resulted in the death of two bottlenose dolphins (Burn and Scott 1988). There are no other
data available.

Other Mortality
No direct or indirect human-caused mortality has been reported for this stock.

STATUSOF STOCK

The status of this stock relative to OSP is not known and the population trend cannot be determined due to
insufficient data. This speciesis not listed as threatened or endangered under the Endangered Species Act. Thisis
not a strategic stock because fishery-related mortality or serious injury does not exceed PBR.
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BOTTLENOSE DOLPHIN (Tursiops truncatus):
Western Gulf of Mexico Coastal Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The western Gulf of Mexico coastal bottlenose dolphin stock has been defined for management purposes as
the bottlenose dol phins inhabiting the nearshore coastal waters in the U.S. Gulf of Mexico from the Texas border to
the Mississippi River mouth, from shore or presumed bay boundaries to 9.3 km seaward of the 18.3 m isobath (Fig.
1). Asaworking hypothesis, it isassumed that the dol phins occupying habitats with dissimilar climactic, coastal, and
oceanographic characteristics might be restricted in their movements between habitats and, thus, constitute separate
stocks. The western coastal
areais characterized by an arid
to temperate climate, sand
beaches, and low fresh water
input. The northern coastal
stock area which s
characterized by a temperate
climate, barrier islands, sand
beaches, coastal marshes and
marsh islands, and has a
relatively high level of fresh
water input from rivers and
streams. The eastern coastal
stock area is temperate to Figurel. Sghtings of coastal bottlenose dolphins during GOMEX aerial surveys of
subtropical in climate, is the Gulf of Mexico in 1992-1994. Western Gulf of Mexico coastal bottlenose dolphin
bordered by amixtureof coastal ~ stock is shown with filled circles. Isobaths arein 183 m (100 fm) intervals.
marshes, sand beaches, marsh
and mangrove islands, and has an intermediate level of freshwater input.

The stock occurs trans-boundary with Mexico; however, there is no information available for abundance
estimation, nor for estimating fishery-related mortality in Mexican waters. The ratio of DDE to DDT was
extraordinarily highintissues of one bottlenose dolphin stranded on the Texas coast (Varanasi et a. 1992), suggesting
recent exposure to DDT which is still in use in Mexico.

The Mississippi River outflow may constitute an effective ecological barrier to stock migration at the eastern
boundary. Thisassumption has not been tested and interbreeding may, in fact, occur between this and the northern
coastal stock at this boundary; therefore, the definition of this stock may be revised and the stock may be incorporated
with the northern coastal stock when more data become available. There are data which suggest that there is
considerable longshore movement by some members of the western coastal stock (NMFS unpublished data), but the
extent of this movement is unknown.

Some of this stock may co-occur with the resident bay, sound, and estuarine stocks, and breeding may occur
among these stocks. For instance, two bottlenose dolphins previously seen in the South Padre Island area in Texas
were seen in Matagorda Bay, 285 km north, in May 1992 and May 1993 (Lynn 1995). These sightings suggest that
some bay stocks dolphins occasionally traverse the coastal stock area.

Portions of this stock may co-occur with the U.S. Gulf of Mexico outer continental shelf (OCS) stock. The
seaward boundary for this stock corresponds to aerial survey strata (NMFS unpublished data) and thus, represents a
management boundary rather than an ecological boundary. Anecdotal evidence suggeststhat both the coastal and OCS
stocks consist of the shallow, warm water ecotype described by Hersh and Duffield (1990). Data are not currently
available to determine genetically if the two stocks should be separated or, if so, where; and interbreeding may occur
at the boundary interface.

POPULATION SIZE
Preliminary abundance estimates were derived using distance sampling analysis (Buckland et al. 1993) and
the computer program DISTANCE (Laake et al. 1993) with sighting data collected during aerial line-transect surveys
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in September-October 1992 (Blaylock and Hoggard 1994). Sampling transects extended orthogonally from shore out
to approximately 9 km past the 18 misobath. The 1992 coastal survey area extended from the U.S. -Mexican border
to the Mississippi River mouth. Systematic transects were placed randomly with respect to bottlenose dolphin
distribution and provided approximately 5% visual coverage of the survey area. Bottlenose dolphin abundance was
estimated to be 3,499 dolphins (CV = 0.21) (Blaylock and Hoggard 1994).

Minimum Population Estimate

The minimum population estimate was based on the1992 abundance estimate of 3,499 bottlenose dolphins
(CV =0.21) (Blaylock and Hoggard 1994). The minimum population estimateisthelower limit of the two-tailed 60%
confidenceinterval of thelog-normal distributed abundance estimate, which is equivalent to the 20th percentile of the
log-normal distribution as specified by NMFS (Anon. 1994). The minimum population estimate is 2,938 bottlenose
dolphins.

Current Population Trend

Aerial surveys of thisareaconducted by NMFSin autumn 1983 resulted in an estimated bottlenose dolphin
abundance of 4,718 (CV = 0.10). The data are not sufficient to conduct a statistical trend analysis, but the current
population size estimate is significantly lower than the 1983 estimate (Student's t-test, P < 0.001) and suggests a
decline in stock abundance.

This stock was subject to higher than usual mortality levelsin 1990, 1992, and 1993-94, and the incidence
of bottlenose dol phin strandings along the Texas coast in those years was significantly higher than the 1984-94 mean
stranding rate (Southeast U.S. Marine Mammal Stranding Network unpublished data). Some of these mortalities may
have been related to accumulation of anthropogenic hydrocarbon contaminants. A recent study indicated an inverse
relationship between hydrocarbon contaminant levels and certain bacterial and viral antigen titers in bottlenose
dolphins from Matagorda Bay, Texas (Reif et al., in preparation).

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 is based 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 (Reilly and Barlow 1986).

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) has been specified as the product of minimum population size, one-half
the maximum productivity rate, and a "recovery" factor for endangered, depleted, threatened stocks, or stocks of
unknown status relative to optimum sustainable population size (OSP). The recovery factor was set at 0.50 because
of the stock's unknown status relative to optimum sustainable popul ation levels, because of an undetermined level of
fishery-related mortality, and because of the recent occurrence of three anomal ous mortality events. PBR for thisstock
is 29 dolphins.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUSINJURY

The level of direct human-caused mortality in this stock is unknown. An annual mean of 13 (CV = 0.46)
bottlenose dol phins stranded on the Texas coast during the period 1988-1993, showing signs of fishery interactions
such as net entanglement, mutilation, gunshot wounds, etc. (Southeast U.S. Marine Mammal Stranding Network
unpublished data). Thiswas 10.3% of the total bottlenose dolphin strandings reported for this area.

There are anumber of difficulties associated with the interpretation of stranding data. 1t ispossiblethat some
or all of the stranded dolphins may have been from a bay, sound or estuarine stock; however, the proportion of the
stranded dol phins belonging to another stock cannot be determined because of the difficulty of determining fromwhere
the stranded carcass originated. Stranding data probably underestimate the extent of fishery-related mortality and
seriousinjury because not all of the dolphinswhich die or are seriously injured in fishery interactions wash ashore, nor
will al 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.
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Thetotal fishery-related mortality and seriousinjury for this stock is not lessthan 10% of the calculated PBR
and, therefore, cannot be considered to be insignificant and approaching zero mortality and seriousinjury rate. This
determination cannot be made for specific fisheries until the implementing regulationsfor Section 118 of the MMPA
have been reviewed by the public and finalized.

Fisheries Information

Annual fishing effort for the shrimp trawl fishery in the western Gulf of Mexico coastal stock area during
1988-1993 averaged approximately 0.35 million hours of tows (CV = 0.16) (NMFS unpublished data). Thisfishery
was monitored by NMFS observers in 1992 and 1993, but less than 1% of the fishing effort was observed (NMFS
unpublished data). There have been no reports of incidental mortality or injury in the western Gulf of Mexico coastal
bottlenose dol phin stock associated with the shrimp trawl fishery in this area.

The menhaden purse seine fishery targets the Atlantic menhaden, Brevortia tyrannus, in Gulf of Mexico
coastal waters approximately 3-18 min depth (NMFS 1991). Seventy-five menhaden vessels operate within 1.6 km
of shore from Apalachi