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APPENDIX II.  Stock assessment reports not updated in the year 2001.

September 2000

SEI WHALE (Balaenoptera borealis):
Nova Scotia Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Indications a re that, at least dur ing the feeding  season, a m ajor por tion of the sei wha le popula tion is

centered in northerly waters, perhaps on the Scotian Shelf (Mitchell and Chapman 1977).  The southern portion of

the species' rang e during spr ing and sum mer include s the northern  portions o f the USA  Atlantic Exc lusive Eco nomic

Zone (E EZ) —  the Gulf of M aine and G eorges B ank.  The p eriod of gre atest abund ance there is in sp ring, with

sightings concentrated along the eastern margin of Georges Bank and into the Northeast Channel area, and along the

southwestern  edge of G eorges B ank in the area  of Hydro grapher C anyon (CE TAP  1982).  N MFS  aerial surveys in

1999 a nd 200 0 found co ncentrations  of sei and right w hales along th e Northe rn Edge o f George s Bank in the  spring. 

The sei whale is often found in the deeper waters characteristic of the continental shelf edge region (Hain et al.

1985).  Mitchell (1975) similarly reported that sei whales off Nova Scotia were often distributed closer to the 2,000

m depth c ontour than  were fin whales . 

This general offshore pattern of sei whale distribution is disrupted during episodic incursions into more

shallow and  inshore wate rs.  Although k nown to tak e piscine pre y, sei whales (like righ t whales) are lar gely

planktivorous, feeding primarily on euphausiids and copepods.  In years of reduced predation on copepods by other

predators, and thus greater abundance of this prey source, sei whales are reported in more inshore locations, such as

the Great S outh Chan nel (in 198 7 and 19 89) and  Stellwagen B ank (in 198 6) areas (R .D. Kenn ey, pers. com m.;

Payne et al. 1990).  An influx of sei whales into the southern Gulf of Maine occurred in the summer of 1986

(Schilling et al. 1993).  Such episodes, often punctuated by years or even decades of absence from an area, have

been reported for sei whales from various places worldwide.

Based on analysis of records from the Blandford, Nova Scotia, whaling station, where 825 sei whales were

taken between 1965 and 1972, M itchell (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 Scotia stock includes

the continental shelf waters of the northeastern USA, and extends northeastward to south of Newfoundland.  The

Scientific Committee of the IWC, while adopting these general boundaries, noted that the stock identity of sei whales

(and indee d all North  Atlantic whales ) was a majo r research p roblem (D onovan 1 991).  In the  absence o f evidence to

the contrary, the proposed IWC stock definition is provisionally adopted, and the “Nova Scotia stock” is used here as

the manage ment unit for this sto ck assessme nt.  The IW C bound aries for this stock  are from the U SA east co ast to

Cape Breton, Nova Scotia, thence east to longitude 42o W.

POPU LATIO N SIZE

The total number of sei whales in the USA Atlantic EEZ is unknown. However, two abundance estimates

are available for portions of the sei whale habitat (Table 1): from Nova Scotia during the 1970's, and in the USA

Atlantic EEZ during the springs of 1979-81.

Mitchell an d Chap man (19 77), base d on tag-rec apture da ta, estimated the  Nova S cotia, Cana da, stock to

contain between 1,393 and 2,248 sei whales (Table 1).  Based on census data, they estimated a minimum Nova

Scotian po pulation of 8 70 sei whale s. 

An abundance of 253 sei whales (CV=0.63) was estimated from an aerial survey program conducted from

1978 to  1982 o n the continen tal shelf and shelf ed ge waters be tween Cap e Hatteras, N orth Caro lina and N ova Sco tia

(Table 1; CETAP 1982).  The estimate is based on data collected during the spring when the greatest proportion of

the population off the northeast USA coast appeared in the study area. This estimate does not include a correction for

dive-time or g(0), the probability of detecting an animal group on the track line.  The CETAP report suggested,

however, that correcting the estimated abundance for dive time would increase the estimate to approximately the

same as Mitchell and Chapman’s (1977) tag-recapture estimate.  This estimate is almost 20 years out of date and thus
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almost certainly does not reflect the current true population size; in addition, the estimate has a high degree of

uncertainty (i.e., it has a  large CV ), and it was estim ated just after ce ssation of exten sive foreign fishing  operation s in

the region.  There are no recent abundance estimates for the sei whale.

Table 1. Summary of abundance estimates for the Nova Scotia stock of the sei whale.  Month, year, and area covered

during each abundance survey, and resulting abundance estimate (Nbest) and coe fficient of variation ( CV). 

Month/Year Area Nbest CV

1966 - 1972
Nova Scotia,

Canada 
1,393 to 2,248 None reported

spring 1978-82
Cape Hatteras, NC

to Nova  Scotia
253 0.63

Minimum Po pulation Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-

normally distributed best abundance estimate.  This is equivalent to the 20th percentile of the log-normal distribution

as specified by Wade and Angliss (1997).  A current minimum population size cannot be estimated because there are

no current a bundanc e estimates (within  the last 10 year s). 

Current Population Trend

There a re insufficient data  to determin e the pop ulation trends  for this species. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and  maximum  net produ ctivity rates are unk nown for this sto ck.  For pu rposes of this a ssessment,

the maximum net productivity rate was assumed to be 0.04.  This value is based on theoretical modeling showing

that cetacean  populatio ns may not gro w at rates muc h greater than  4% give n the constrain ts of their repro ductive life

history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum

productivity rate, and a “recovery” factor (MMPA  Sec. 3. 16 U.S.C. 1362; W ade and Angliss 1997).  The minimum

populatio n size is unkno wn.  The m aximum p roductivity rate  is 0.04, the de fault value for ce taceans.  T he “recove ry”

factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum

sustainable population (OSP) is assumed to be 0.10 because the sei whale is listed as endangered under the

Endangered Species Act (ESA).  PB R for the Nova Scotia stock of the sei whale is unknown because the minimum

population size is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

There are few if any data on fishery interactions or human impacts.  There was no reported fishery-related

mortality or serious injury to sei whales in fisheries observed by NMFS during 1994-1998. There are no reports of

mortality, entang lement, or inju ry in the NEF SC or N E Regio nal Office da tabases; how ever, there is a re port of a

ship strike.  Th e New E ngland Aq uarium do cumented  a sei whale car cass hung o n the bow o f a container sh ip as it

docked in Boston on November 17, 1994.

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.
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STATUS OF STOCK

The status of this stock relative to OSP in the USA Atlantic EEZ is unknown, but the species is listed as

endangered under the ESA.  There are insufficient data to determine the population trends for sei whales.  The total

level of human-caused mortality and serious injury is unknown, but the rarity of mortality reports for this species

suggests that this leve l is insignificant and a pproac hing a zero m ortality and serio us injury rate.  T his is a strategic

stock because the sei whale is listed as an endangered species under the ESA.  A Recovery Plan for sei whales has

been written and is awaiting legal clearance.
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Figure 1.  USA Gulf of Mexico bays and sounds.  Each of the

alpha-numerically designated blocks corresponds to one of

the NMFS Southeast Fisheries Science Center logistical

aerial survey areas listed in Table 1.  The bottlenose dolphins

inhabiting each bay and sound are considered to comprise a

unique  stock for pu rposes of th is assessme nt. 

September 2000

DWARF SPERM WHALE (Kogia simus): 
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The dwarf sperm whale (Kogia simus) appears to be distributed worldwide in temperate to tropical waters

(Caldwell and Caldwell 1989). There are no stranding records for the east Canadian coast (Willis and Baird 1998).

Sightings of these animals in the western North Atlantic occur primarily along the continental shelf edge and over the

deeper waters off the continental shelf (Hansen et al. 1994; NMF S unpublished data).  Dwarf sperm whales and

pygmy sperm whales are  difficult to distinguish and sightings of either species are often categorized as Kogia  sp. 

There is no information on stock differentiation for the Atlantic population. In a recent study using hematological

and stable-isotope data, B arros et al. (1998)  speculated  that dwarf spe rm whales m ay have a mo re pelagic

distribution tha n pygmy spe rm whales, an d/or dive d eeper du ring feeding b outs. 

POPU LATIO N SIZE

An abundance of 115 (CV =0.61)  for Kogia  sp.was estimated from a line transect sighting survey conducted

during July 6 to September 6, 1998 by a ship and plane that surveyed 15,900 km of track line in waters north of

Maryland (38° N) (Figure 1; Palka et al. in review).  Shipboard data were analyzed using the modified direct

duplicate method (Palka 1995) that accounts for school

size bias and g(0), the probability of detecting a group

on the track line.  Aerial data were not corrected for

g(0).

An abundance of 421 (CV =0.55) for Kogia

sp. was estimated from a shipboard line transect

sighting survey conducted between 8 July and 17

August 19 98 that surve yed 5,57 0 km of trac k line in

waters south o f Maryland  (38°N)  (Figure 1; M ullin in

review). Abundance estimates were made using the

program DISTANCE (Buckland et al. 1993; Laake et

al. 1993) where school size bias and ship attraction

were accounted for.

The best available abundance estimate for

Kogia  sp. is the sum of the estimates from the two 1998

USA Atlantic surveys, 536 (CV=0.45), where the

estimate from the northern USA Atlantic is 115

(CV=0.61) and from the southern USA Atlantic is 421

(CV=0.5 5).  This joint estimate is considered  best

because together these two  surveys have the most

complete  coverage  of the species ’ habitat.

Minimum Po pulation Estimate

The minimum population estimate is the lower

limit of the two-tailed 60% confidence interval of the

log-norma lly distributed b est abunda nce estimate.  T his

is equivalent to the 20th percentile of the log-normal

distribution as  specified by W ade and  Angliss (199 7). 

The best estimate of abundance for Kogia  sp. is 536

(CV=0.45).  The minimum population estimate for

Kogia  sp. is 373.
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Current Population Trend

The available information is insufficient to evaluate trends in population size for this species in the western

North A tlantic. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and  maximum  net produ ctivity rates are unk nown for this sto ck.  For pu rposes of this a ssessment,

the maximum net productivity rate was assumed to be 0.04.  This value is based on theoretical modeling showing

that cetacean  populatio ns may not gro w at rates muc h greater than  4% give n the constrain ts of their repro ductive life

history (Barlow et al. 1995).  

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum

productivity rate, and a “recovery” factor (Wade and Angliss 1997).  The minimum p opulation size is 373.  The

maximum productivity rate is 0.04, the default value for cetaceans.  The “recovery” factor, which accounts for

endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum sustainable population

(OSP ) is assumed to  be 0.5 be cause this stock  is of unknown  status.  PBR  for the western  North A tlantic Kogia  sp. is

3.7. 

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The leve l of past or cur rent, direct, hum an-caused  mortality of dw arf sperm wh ales in the US A Atlantic

EEZ is unknown.  Available information indicates there is likely little fisheries interaction with dwarf sperm whales

in the USA Atlantic EEZ.   Total annual estimated average fishery-related mortality or serious injury to this stock

during 1994-1998 was 0.25 dwarf sperm whales (CV =0); Table 1).

Fishery Information

Data on current incidental takes in USA fisheries are available from several sources.  In 1986, NMFS

established a mandatory logbook system for large pelagic fisheries. The Northeast Fisheries Science Center

(NEFSC) Sea Sampling Observer Program initiated in 1989, and since that year several fisheries have been covered

by the program.  In late 1992 and in 1993 the SEFSC provided  observer coverage of pelagic longline vessels fishing

off the Grand Ba nks (Tail of the Banks) an d provides ob server coverage of vesse ls fishing south of Cape Hatteras.

Bycatch has been observed by NMFS Sea Samplers in the pelagic drift gillnet fishery, but no mortalities or

serious injurie s have bee n docum ented  in othe r fisheries. 

Pelagic Drift Gillnet

The estimated total number of hauls in the pelagic drift gillnet  fishery increased from 714 in 1989 to 1,144

in 1990 ; thereafter, with the intr oduction  of quotas, effo rt was severely re duced.  T he estimated  number o f hauls in

1991, 1992, 1993, 1994, 1995, 1996, and 1998 were 233, 243, 232, 197, 164,149, and 113 respectively.  In 1996

and 199 7, NM FS issued m anageme nt regulations w hich prohib ited the ope ration of this fishery in 1 997.  Fur ther, in

January 1999  NMFS  issued a Final Rule to prohib it the use of driftnets (i.e., permane nt closure) in the  North A tlantic

swordfish fishery (50 CFR Part 630).  Fifty-nine different vessels participated in this fishery at one time or another

between 1 989 and  1993.  S ince 199 4, between  10- and 1 3 vessels hav e participate d in the fishery (T able 1). 

Observer coverage, expressed as percent of sets observed, was 8% in 1989, 6% in 1990, 20% in 1991, 40% in 1992,

42% in 1993, 87%  in 1994,  99% in 1995,  64%  in 1996, and 99% in 1998 .  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 pelagic drift gillnet fishery be stratified into two

strata, a souther n or winter stratu m, and a no rthern or sum mer stratum.  E stimates of the to tal bycatch, from  1989 to

1993, were obtained using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge 1996).  Estimates of

total annual bycatch for 1994 and 1995 were estimated from the sum of the observed caught and the product of the

average b ycatch per h aul and the nu mber of un observed  hauls as reco rded in self-rep orted fisheries  information. 

Variances were estimated using bootstrap re-sampling techniques.  There was one report of mortality or serious

injury to dwarf sperm whales attributable to this fishery.  Estimated annual fishery-related mortality and serious

injury (CV in parentheses) was 0 dwarf sperm whales from 1991-1994,1.0 in 1995 (CV=0), and 0 from 1996-1998;
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estimated average annual mortality and serious injury related to this fishery during  1994-1998 was 0.25 dwarf sperm

whales (CV =0) (T able 1).  

Table 1.  Summary of the incidental mortality of the dwarf sperm whale (Kogia simus),  by commercial fishery

including the years sampled (Years), the number of vessels active within the fishery (Vessels), the type of

data used (Data Type), the annual observer coverage (Observer Coverage), the mortalities recorded by on-

board observers (Observed Mortality), the estimated annual mortality (Estimated Mortality), the estimated

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

Fishery Years Vessels 1 Data

Type 2

Observer

Coverage
3 

Observed

Serious

Injury

Observe

d

Mortality

Estimated

Mortality 

Estimated

CVs

Mean

Annual

Mortality

Pelagic 5

Drift

Gillnet

94-98

1994=11

1995=12

1996=10

1998=13

Obs.

Data

Logbook

 .87, .99,

.64, NA,

.99

0, 0, 0, 0,

0

 0, 1, 0,

NA, 0

 0, 1.0 4, 0,

NA, 0

0 0.25

(0)

TOTAL 0.25

(0)
1 1994, 199 5, 1996 and  1998 shown , other years not available on an ann ual basis.
2 Observer data (O bs. Data) are used to m easure bycatch rates, and the da ta are collected within the Northea st

Fisheries Science Center (NEFSC) Sea Sampling Program. Logbo ok (Logbook) data are used to measure

total effort, and the data are collected at the Southeast Fisheries Science Center (SEFSC).
3 The ob server cov erage and  unit of effort for the P elagic Drift G illnet is a set.
4 One vessel was not observed and recorded 1 set in a 10 day trip in the SEFSC mandatory logbook. If you

assume the vessel fished 1.4  sets per day as estimated from the 1995 SS data, the point estimate may

increase by 0.08 animals. However, the SEFSC mandatory logbook data was taken at face value, and

therefore it was assumed that 1 set was fished within this trip, and the point estimate would then increase by

0.01 animals.
5 The fishery did not operate in 1997; the average annual mortality is based on the number of years (4; 1994-

1996, 1998) that the fishery operated.

Other M ortality

Historical stranding records (1883-1988) of dwarf sperm whales in the southeastern USA (Credle 1988),

and strandings recorde d during 1988 -1997 (Ba rros et al. 1998) indicate that this species accounts for about 17% of

all Kogia strandings in this area. During the period 1990-October 1998, three dwarf sperm whale strandings occurred

in the northeastern USA (Maryland, Massachusetts, and Rhode Island), whereas 43 strandings were documented

along the USA Atlantic coast between North Carolina and the Florida Keys in the same period. A pair of latex

examination gloves was retrieved  from the stomach of a dw arf sperm whale stranded  in Miami in 1987  (Barros et al.

1990) . In the period  1987-1 994, on e animal had  possible p ropeller cu ts on or near  the flukes. 

STATUS OF STOCK

The status of this stock relative to OSP in the USA Atlantic EEZ is unknown.  This species is not listed as

endangered o r threatened under the E ndangered Sp ecies Act.  There is insufficient information with which to assess

population trends. Total fishery-related mortality and serious injury for this stock is less than 10% of PBR and

therefore can be considered insignificant and approaching zero mortality and serious injury rate.



168

REFERENCES

Barlow, J., S. L. Swartz, T. C. Eagle and P. R. Wade. 1995. U.S. Marine Mammal Stock Assessments: Guidelines

for Preparation, Background, and a Summary of the 1995 Assessments. U.S. Dep. Comm er., NOAA Tech.

Memo. NMFS-OPR-6, 73 pp.

Barros, N. B., D. A. Duffield, P. H. Ostrom, D. K. Odell and V. R. Cornish. 1998. Nearshore vs. offshore ecotype

differentiation o f Kogia breviceps and K. simus based on hem oglobin, morpho metric and dietary analyses.

Abstracts. W orld M arine Ma mmal Scie nce Con ference. M onaco. 2 0-24 Jan uary. 

Barros, N. B., D. K. Odell and G. W. Patton. 1990. Ingestion of plastic debris by stranded marine mammals from

Florida. Page 746 in:  Shomura, R.S. and M.L. Godfrey (eds). Proceedings of the Second International

Conference on Marine Debris. NOAA Tech. Memo. NOAA-TM-NMFS-SWFSC-154.

Buckland, S. T., D. R. Anderson, K. P. Burnham and J. L. Laake.  1993.  Distance Sampling: estimating abundance

of biologic al popula tions.  Chap man & H all, Londo n, 446 pp . 

Caldwell, D. K. and M. C. Caldwell. 1989.  Pygmy sperm whale Kogia breviceps (de Blainville, 1838): dwarf sperm

whale Kogia simus Owen, 1866.  Pages 235-260 in: S. H. Ridgway and R. Harrison, Handbook of marine

mamma ls, Vol. 4: river d olphins and  the larger too thed whales. Academ ic Press, San Dieg o. 

Credle, V . R. 1988 . Magne tite and magn etorecep tion in dwarf an d pygmy sp erm whales , Kogia simus and Kogia

breviceps. MSc. Thesis.  University of Miami. Coral Gables, FL.

Hansen, L. J., K. D. Mullin and C. L. Roden.  1994.  Preliminary estimates of cetacean abundance in the U.S.

Atlantic Exclusive Economic Zone from 1992 vessel surveys. Southeast Fisheries Science Center, Miami

Laboratory, Contribution No. MIA-93/94-58.

Laake, J. L., S. T. Buckland, D. R. Anderson and K. P. Burnham.  1993.  DISTANCE user’s guide, V2.0.  Colorado

Cooperative Fish & Wildlife Research Unit, Colorado State University, Ft. Collins, Colorado, 72 pp.

Mullin, K. D.  (in review).  Abundance and distribution of cetaceans in the southern U.S. Atlantic Ocean during

summer 1 998.  Fish. Bull., U.S. 

Northrid ge, S.  199 6. Estimatio n of cetacea n mortality in the U .S. Atlantic swo rdfish and tun a drift gillnet and p air

trawl fisheries.  Final report to the Northeast Fisheries Science Center, Contract No.40ENNF500045.  18

pp.

Palka, D. 1995. Abundance estimate of the Gulf of Maine harbor porpoise. Rep. int Whal. Commn. Special Issue 16:

27-50.

Palka, D ., G. Wa ring, and D . Potter.  (in revie w).  Abund ances of ce taceans and  sea turtles in the no rthwest Atlantic

during sum mer 199 5 and 19 98.  Fish. Bull., U.S.

Wade P.  R.  and R.  P. Angliss.  1997.  Guidelines for  assessing marine mammal s tocks: Report of the GAMMS

Workshop April 3-5, 1996, Seattle, Washington. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-OPR-

12, 93 pp.

Willis, P. M .,  and R. W . Baird. 19 98. Status o f the dwarf spe rm whale, Kogia simus, with special refer ence to

Canada . Can. Field Nat., 112:114-125.



169

Figure 1.  Distribution of Kogia sp. whale sightings from

NEFSC and SEFSC shipboard and aerial surveys during the

summer 1990-1998.  Isobaths are at 100 m and 1,000 m.

September 2000

PYGMY SPERM WHALE (Kogia breviceps):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The pygmy sperm whale (Kogia breviceps) appears to be distributed worldwide in temperate to  tropical

waters (Cald well and Ca ldwell 198 9).  Sightings o f these animals in th e Weste rn North A tlantic occur p rimarily

along the continental shelf edge and over the deeper waters off the continental shelf (Hansen et al. 1994; Southea st

Fisheries Sc ience Cen ter unpublish ed data).  P ygmy sperm  whales and  dwarf sperm  whales are d ifficult to

distinguish and sightings of either species are often categorize d as Kogia  sp.  There is no information on stock

differentiation for the Atlantic population. In a recent study using hem atological and stable-isotope d ata, Barros et al.

(1998) speculated that dwarf sperm whales may have a more pelagic distribution than pygmy sperm whales, and/or

dive deep er during feed ing bouts. 

POPU LATIO N SIZE

An abundance of 115 (CV=0.61)  for

Kogia  sp.was estimated from a line transect

sighting survey co nducted d uring July 6 to

September 6, 1998 by a ship and plane that

surveyed 15,900 km of track line in waters north of

Maryland (38° N) (Figure 1; Palka et al. in

review).  Shipboard data were analyzed using the

modified direct duplicate method (Palka 1995) that

accounts for school size bias and g(0), the

probab ility of detecting a gr oup on the  track line. 

Aerial data were not corrected for g(0).

An abundance of 421 (CV=0.55) for

Kogia  sp. was estimated from a shipboard line

transect sighting su rvey cond ucted betw een 8 July

and 17 August 1998 that surveyed 5,570 km of

track line in waters south of Maryland (38°N)

(Figure 1; Mullin in review). Abundance estimates

were made using the program DISTANCE

(Buckland et al. 1993; Laake et al. 1993) where

school size bias and ship attraction were accounted

for.

The best available abundance estimate for

Kogia  sp. is the sum of the estimates from the two

1998 USA A tlantic surveys, 536 (CV=0.45 ), where

the estimate from the northern USA Atlantic is 115

(CV= 0.61) and  from the sou thern USA  Atlantic is

421 (CV=0.55).  This joint estimate is considered

best because together these two surveys have the

most com plete cove rage of the sp ecies’ habitat.

Minimum Po pulation Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-

normally distributed best abundance estimate.  This is equivalent to the 20th percentile of the log-normal distribution

as specified by Wade and Angliss (1997).  The best estimate of abundance for Kogia sp. is 536 (CV=0.45).  T he

minimum population estimate for Kogia sp. is 373.
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Current Population Trend

The available information is insufficient to evaluate trends in population size for this species in the western

North A tlantic. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and  maximum  net produ ctivity rates are unk nown for this sto ck.  For pu rposes of this a ssessment,

the maximum net productivity rate was assumed to be 0.04.  This value is based on theoretical modeling showing

that cetacean  populatio ns may not gro w at rates muc h greater than  4% give n the constrain ts of their repro ductive life

history (Barlow et al. 1995).  

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum

productivity rate, and a “recovery” factor (Wade and Angliss 1997).  The minimum p opulation size is 373.  The

maximum productivity rate is 0.04, the default value for cetaceans.  The “recovery” factor, which accounts for

endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum sustainable population

(OSP ) is assumed to  be 0.5 be cause this stock  is of unknown  status.  PBR  for the western  North A tlantic Kogia  sp. is

3.7. 

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The leve l of past or cur rent, direct, hum an-caused  mortality of pygm y sperm wha les in the USA  Atlantic

EEZ is unknown.  Available information indicates there is likely little, if any, fisheries interaction with pygmy sperm

whales in the U SA Atlantic E EZ. 

There were no documented strandings of pygmy sperm whales along the USA Atlantic coast during 1987-

present which were classified as likely caused by fishery interactions.  Stranding data probably underestimate the

extent of fishery-related mortality and 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.

Fishery Information

 Data on current incidental takes in USA fisheries are available from several sources.  In 1986, NMFS

established a mandato ry self-reporting fisheries information system for large pelagic fisheries. The N ortheast

Fisheries Science Center (NEFSC) Sea Sampling Observer Program 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 long line vessels fishing o ff the Grand  Banks (T ail of the Ban ks) and pro vides obse rver cove rage of vesse ls

fishing south of Cape Hatteras.  There have been no observed mortalities or serious injuries by NMFS Sea Samplers

in the pelagic d rift gillnet, pelagic lon gline, pelagic p air trawl, No rtheast multispe cies sink gillnet, mid -Atlantic

coastal sink gillne t, nor North  Atlantic botto m trawl fisheries. 

Other M ortality

Historical stranding records (1883-1988) of pygmy sperm whales in the southeastern USA (Credle 1988),

and strandings recorde d during 1988 -1997 (Ba rros et al. 1998) indicate that this species accounts for about 83% of

all Kogia strandings in this area.  During the period 1990-October 1998, 21 pygmy sperm whale strandings occurred

in the northeastern USA (Delaware, New Jersey, New York and Virginia), whereas 194 strandings were documented

along the U SA Atlantic c oast betwee n North C arolina and  the Florida K eys in the same p eriod. Re mains of plas tic

bags and other marine debris have been retrieved from the stomachs of 13 stranded pygmy sperm whales in the

southeastern USA  (Barros et al. 1990, 1998), and at least on one occasion the ingestion of plastic debris is believed

to have be en the cause  of death. D uring the perio d 1987 -1994 o ne animal ha d possible  propeller  cuts on its flukes. 
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STATUS OF STOCK

The status of this stock relative to OSP in the USA Atlantic EEZ is unknown.  This species is not listed as

endangered o r threatened under the E ndangered Sp ecies Act.  There is insufficient information with which to assess

population trends.  Total fishery-related mortality and serious injury for this stock is less than 10% of PBR and

therefore, cant be considered insignificant and approaching zero mortality and serious injury rate.
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July 1995

KILLER WHALE (Orcinus orca):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Killer whales  are charac terized as un commo n or rare in wa ters of the U.S . Atlantic Exc lusive Eco nomic

Zone (EEZ) (Katona et al. 1988).  T he 12 killer w hale sightings co nstituted 0.1%  of the 11,1 56 cetace an sightings in

the 1978-81 CETAP surveys (CETAP 1982).  The same is true 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 sou thern Gulf o f Maine in S eptembe r 1979, a nd 29 an imals in Ma ssachusetts B ay in

August 1986 (Katona et al. 1988).  In the 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 whales

in offshore and mid-ocean areas.  Their results suggest that the offshore areas need to be considered in present-day

distribution, m ovemen ts, and stock re lationships. 

Stock definition is unknown.  Results from  other areas (e.g., the Pacific Northwe st and Norway) sugge st

that social structu re and territo riality may be imp ortant. 

POPU LATIO N SIZE

The total n umber o f killer whales off the e astern U.S . coast is unkno wn. 

Minimum Po pulation Estimate

Present d ata are insufficient to  calculate a m inimum po pulation estim ate. 

Current Population Trend

There a re insufficient data  to determin e the pop ulation trends  for this species. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and  maximum  net produ ctivity rates are no t known for this sto ck.  The m aximum ne t productiv ity

rate was assumed to be 0.04 for purposes of this assessment.  This value is based on theoretical calculations showing

that cetacean  populatio ns may not ge nerally grow a t rates much gr eater than 4%  given the con straints of their

reproductive life history (Barlow et al. 1995). 

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum

produc tivity rate, and a “rec overy” facto r (Wad e and Ang liss 1997).  T he minimum  populatio n size is  unkno wn. 

The maximum productivity rate is 0.04, the default value for cetaceans.  The “recovery” factor, which accounts for

endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum sustainable population

(OSP ) is assumed to  be 0.5 be cause this stock  is of unknown .  PBR fo r the western N orth Atlantic killer  whale is

unknown  because the  minimum p opulation siz e cannot b e determine d. 

ANNUAL HUM AN-CAUSED MOR TALITY

In 1994 , one killer wha le was caugh t in the New E ngland mu ltispecies sink gillne t fishery but release d alive. 

No takes  were doc umented in  a review of C anadian gillne t and trap fisher ies (Read 1 994). 

Fishery Information

Data on current incidental takes in U.S. fisheries are available from several sources.  In 1986, NMFS

established a mandatory self-reported fishery information system for large pelagic fisheries.  Data files are

maintained at the Southeast Fisheries Science Center (SEFSC).  The Northeast Fisheries Science Center (NEFSC)

Sea Sampling Observer Program was initiated in 1989, and since that year several fisheries have been covered by the
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program.  In late 1992 and in 1993, the SEFSC pro vided observer coverage of pelagic longline vessels fishing off the

Grand Ba nks (Tail of the Banks) an d provides ob server coverage of vesse ls fishing south of Cape Hatteras.

There h ave been  no obser ved mor talities or serious in juries by NM FS Sea S amplers in the  pelagic drift

gillnet, pelagic lo ngline, pelagic  pair trawl, Ne w England  multispecies sin k gillnet, mid-Atlan tic coastal sink gillne t,

and No rth Atlantic bo ttom trawl fisherie s. 

STATUS OF STOCK

The status of killer whales relative to OSP in U.S. Atlantic EEZ  is unknown.  Because there are no

observed mortalities or serious injury between 1990 and 1995 , the total fishery-related mortality and serious injury

for this stock is considered insignificant and approaching zero mortality and serious injury rate.  The species is not

listed as threatened or endangered under the Endangered Species Act.  In Canada, the Cetacean Protection

Regulation s of 1982 , promulga ted under th e standing Fish eries Act, pro hibit the catching  or harassm ent of all

cetacean sp ecies.  The re are insufficient d ata to determ ine the pop ulation trends  for this species.  T his is not a

strategic stock b ecause, altho ugh PB R could n ot be calcu lated, there is no  evidence o f human-indu ced mor tality. 
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July 1995

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 she lf (NMF S unpub lished data).  T here is no infor mation on  stock differentia tion for the Atlan tic

populatio n. 

POPU LATIO N 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 cou ld not be use d to estimate a bundanc e of pygmy killer  whales, but it do es confirm the  presence  of this

species in the U .S. Atlantic EE Z. 

Minimum Po pulation Estimate

The minimum population estimate based on the count of animals in the single sighting, was six pygmy killer

whales (Hansen et al. 1994). 

Current Population Trend

No inform ation was ava ilable to evalu ate trends in p opulation siz e. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and  maximum  net produ ctivity rates are unk nown for this sto ck.   For pur poses of this a ssessment,

the maximum net productivity rate was assumed to be 0.04.  This value is based on theoretical modeling showing

that cetacean  populatio ns may not gro w at rates muc h greater than  4% give n the constrain ts of their repro ductive life

history (Barlow et al. 1995).  

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum

productivity rate, and a “recovery” factor (Wade and Angliss 1997).  The minimum p opulation size is six (6).  The

maximum productivity rate is 0.04, the default value for cetaceans.  The “recovery” factor, which accounts for

endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum sustainable population

(OSP) is assumed to be 0.5 because this stock is of unknown status.  PBR for the western North Atlantic pygmy

killer whale is 0.1.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of past or current, direct, human-caused mortality of pygmy killer whales in the U.S. Atlantic EEZ

is unknown; however, there has historically been some take of this species in small cetacean fisheries in the

Caribbean (Caldwell and Caldwell 1971).  Available information indicates there likely is little, if any, fisheries

interaction with p ygmy killer whale s in the U.S. A tlantic EEZ .  There ha ve been no  logboo k reports o f fishery-

related mortality or serious injury and no observed fishery-related mortality or serious injury has been observed.

There have b een no docum ented 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.  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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Fishery Information

Data on current incidental takes in U.S. fisheries are available from several sources.  In 1986, NMFS

established a mandatory self-reported fishery information system for large pelagic fisheries.  Data files are

maintained at the Southeast Fisheries Science Center (SEFSC).  The Northeast Fisheries Science Center (NEFSC)

Sea Sampling Observer Program was initiated in 1989, and since that year several fisheries have been covered by the

program.  In late 1992 and in 1993, the SEFSC pro vided observer coverage of pelagic longline vessels fishing off the

Grand Ba nks (Tail of the Banks) an d provides ob server coverage of vesse ls fishing south of Cape Hatteras.

There h ave been  no obser ved mor talities or serious in juries by NM FS Sea S amplers in the  pelagic drift

gillnet, pelagic lo ngline, pelagic  pair trawl, Ne w England  multispecies sin k gillnet, mid-Atlan tic coastal sink gillne t,

and No rth Atlantic bo ttom trawl fisherie s. 

Other M ortality

 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

compe tition for prey.  

STATUS OF STOCK

The status of pygmy killer whales relative to OSP in U.S. Atlantic EEZ is unknown.  The species is not

listed as threatened or endangered under the Endangered Species Act.  There are insufficient data to determine the

population trends for this species.  T he 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.  The western North Atlantic pygmy killer whale is considered a non-strategic stock.

REFERENCES

Barlow, J., S.L. Swartz, T.C. Eagle, and P.R. Wade. 1995. U.S. Marine Mammal Stock Assessments: Guidelines for

Preparation, Background, and a Summary of the 1995 Assessments. U.S. Dep. Com mer., NOAA Tec h.

Memo. NMFS-OPR-6, 73 pp.

Caldwell, D . K. and M . C. Caldwe ll. 1971. T he pygmy killer  whale, Feresa  attenua ta, in the western Atlantic, with a

summary o f world reco rds. J. Mamm. 52:206-209. 

Hansen, L. J., K. D. Mullin and C. L. Roden.  1994.  Preliminary estimates of cetacean abundance in the northern

Gulf of Mexico from vessel surveys, and of selected cetacean species in the U.S. Atlantic Exclusive

Economic Zone from vessel surveys from vessel surveys. Southeast Fisheries Science Center, Miami

Laboratory, Contribution No. MIA-93/94-58  

Ross, G. J. B. and S. Leatherwood. 1994.  Pygmy killer whale Feresa a ttenuata  (Gray 1874). Pages 387-404 in S. H.

Ridgway and R . Harrison (eds), Han dbook of ma rine mammals, Vo l. 5: The first book of dolph ins. 

Academic Press, San Diego, 418 pp . 

Wade P.R. , and R.P.  Angliss . 1997.  Guidelines for  assessing marine mammal s tocks: Report of the GAMMS

Workshop April 3-5, 1996, Seattle, Washington. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-OPR-

12, 93 pp.



176

December 1998

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

STOCK DEFINITION AND GEOGRAPHIC RANGE

Northern bottlenose whales a re characte rized as extre mely uncom mon or ra re in waters of the  U.S. Atlantic

Exclusive Economic Zone. The two sightings of three individuals constituted less than 0.1% of the 11,156 cetacean

sightings in the 1978-82 CETAP  surveys.  Both sightings were in the spring, along the 2,000 m isobath (CETA P 1982).

In 1993 a nd 199 6, two sightings o f single animals, and in 1996, a single sighting of six animals (one juvenile), were made

during summer shipboard surveys conducted along the southern edge of Georges Bank (Anon. 1993; Anon. 199 6).

Northern bottlenose  whales are d istributed in the N orth Atlantic fro m Nova  Scotia to ab out 70° in the  Davis

Strait, along the east coast of Green land to 77° and from  England to the west coast  of Spitzbe rgen.  It is largely a  deep-

water spec ies and is very se ldom foun d in waters less tha n 2,000  m deep (M ead 198 9). 

There are two ma in centers of b ottlenose wh ale distribution  in the western no rth Atlantic, one  in the area called

"The G ully" just north o f Sable  Island, Nova Sco tia, and the other in Davis Strait off northern Lab rador (Reeves et al.

1993).  Studies at the entrance to the Gully from 1988-1995 identified 237 individuals  and estimated the local population

size at about 230 animals (95% C.I. 160-360)  (Whitehead et al. 1997).  These individuals are believed to be year-round

residents  and all age and sex classes are present (Gowans and Whitehead 1998). Mitchell and Kozicki (1975)

docum ented strand ing record s in the Bay o f Fundy and  as far south as R hode Islan d.  Stock d efinition is unkno wn. 

POPU LATIO N SIZE

The total n umber o f northern bo ttlenose whale s off the eastern U .S. coast is unkn own. 

Minimum Po pulation Estimate

Present d ata are insufficient to  calculate a m inimum po pulation estim ate. 

Current Population Trend

There a re insufficient data  to determin e the pop ulation trends  for this species. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, the

maximum net productivity rate was assumed to be 0.04.  This value is based on theoretical modeling showing that

cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life history

(Barlow et al. 1995).  

POTENTIAL BIOLOGICAL REMOVAL

Potential Biologic al Remo val (PB R) is the product of minimum population size, one-half the maximum

productivity rate, and a “recovery” factor (MMPA Sec. 3. 16 U .S.C. 1362; Wade and A ngliss 1997).  The minimum

population size is unknown.  The maximum productivity rate is 0.04, the default value for cetaceans.  T he “recove ry”

factor, which acco unts for enda ngered, depleted, threatened stocks, or stocks of unknown status relative to optimum

sustainable  populatio n (OSP ) is assumed to  be 0.5  because this  stock is of unkn own status.  PB R for the wes tern North

Atlantic northe rn bottleno se whale is unkn own bec ause the minim um pop ulation size ca nnot be d etermined . 

ANNUAL HUM AN-CAUSED MOR TALITY

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

spermac eti.  A Norwegian fishery expand ed from ea st to west (Lab rador and  Newfoun dland) in  several episodes.  The

fishery peaked in 1965.  Decreasing catches led to the cessation of the fishery in the 1970s, and provided evidence that

the population was depleted.  A small fishery op erated by C anadian w halers from N ova Sco tia operated  in the Gully, and

took 87  animals from  1962 to  1967 (M ead 198 9; Mitche ll 1977). 
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Fishery Information

Data  on current incidental takes in U.S. fisheries are available from several sources.  In 1986, NMFS established

a mandatory self-reported fishery information  system for large pelagic fisheries.  Data files are maintained at the

Southeast Fisheries Science Center (SE FSC).  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 pro vides observer cov erage of vessels fishing south of Cape H atteras.

There have been no observed mortalities or serious injuries by NM FS Sea S amplers in the  pelagic drift gillne t,

pelagic  longline, pelagic pair trawl, New England multispecies sink gillnet, mid-Atlantic  coastal sink gillne t, and No rth

Atlantic botto m trawl fisheries. 

STATUS OF STOCK

The status of norther n bottlenose  whales relative to  OSP in U .S. Atlantic EE Z is unknow n; however , a depletion

in Canadian waters in the 1970's may have impacted U.S. distribution and may be relevant to current status in U.S.

waters.  The species is not listed as threatened or endangered under the Endangered Species Act.  There are insufficient

data to determine the population trends for this species.  Because there are no observed mortalities or serious injury, the

total fishery-related m ortality and serious injury for this stock is considered to be approaching zero mortality and serious

injury rate. This is  not a strategic stock because there are no recent records of fishery-related  mortality or serious injury.
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August 1997

WHITE-BEAKED DOLPHIN (Lagenorhynchus albirostris):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

White-beaked dolphins are the more northerly of the two species of Lagenorhynchus in the Northw est Atlantic

(Leatherwood et al. 1976) .  The spe cies is found in waters from southern New England, north to western and southern

Greenland and Dav is Straits (Leatherwood et al. 1976; C ETA P 198 2), in the Barents Sea and south to at least Portugal

(Reeves et al., in press).  Differences in skull features indicate that there are at least two separate stocks, one in the

eastern and one in the western North Atlantic (Mikkelsen and Lund 1994).   No genetic analyzes have been conducted

to distinguish the stock structure.

In waters off the northeastern U.S. coast, white-beaked dolphin sightings have been  concentra ted in the western

Gulf of Maine and around Cape Cod (CETAP 1982).  The limited distribution of this species in U.S. waters has been

attributed to opportunistic feeding (CETAP 1982).  Prior to the 1970's, white-sided dolphins (L. acutus) in U.S. waters

were found primarily offshore on the continental slope, while white-beaked dolphins were found on the continental shelf.

During the 1970's, there was an apparent switch in habitat use between these two species.  This shift may have been a

result of the increase in sand lance in the continental shelf waters (Katona et al. 1993; K enny et al. 1996). 

 

POPU LATIO N SIZE

The total number o f white-beaked  dolphins in  U.S. and Canadian waters is unknown, although one abundance

estimate  is available for p art of the know n habitat in  U.S. waters, and tw o estimates ar e from Ca nadian wa ters (Tab le

1).

A population size of 573 white-beaked dolphins (CV=0.69) was estimated from an aerial survey program

conducted from 1978 to 1982 on the continental shelf and shelf edge waters between Cape Hatteras, North Carolina and

Nova Scotia (T able 1; CE TAP  1982).  T he estimate is b ased on sp ring data be cause the greatest proportion of the

population off the northea st U.S. coa st appeare d in the study are a during this sea son.  This estimate does not include a

correction for dive-time or g(0), the probability of detecting an animal group on the track line.  This estimate may not

reflect the current true  populatio n size beca use of its high degree of uncertainty (e.g., large CV), its old age, and it was

estimated just after cessation of extensive foreign fishing operations in the region.

A population size of 5,500 white-beaked dolphins was based on an aerial survey off eastern Newfoundland and

southeastern Labrador (Table 1; Alling and Whitehead 1987).

A population size of  3,486 white-beaked dolphins [95% confidence interval (CI) = 2,001-4,971]was estimated

from a ship-based survey of a small segment of the Labrador Shelf in August 1982 (Table 1; Alling and Whitehead

1987).  A CV was not given, but, assuming a symmetric CI, it would be 0.22.

  There are no abundan ce estimates for this species in waters betw een the Gu lf of Maine and the

Newfou ndland/La brador r egion. 

Table  1. Summary of abundance estimates for we stern North  Atlantic white-be aked do lphins.  Month, year, and

area covered during each abundance survey, and resulting abun dance estim ate (Nbest) and coefficient

of variation (CV). Unk=unknown.

Month/Year Area Nbest CV

spring 1978-82
Cape Hatteras, NC

to Nova  Scotia
573 0.69

198 0's
E. Newfoundland

and SE Labrador
5,500 None reported

August 1982 Labrad or shelf 3,486 0.22

Minimum Po pulation Estimate
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Present data are insufficient to calculate a minimum population estimate in U.S. Exclusive Economic Zone

(EEZ) w aters. 

Current Population Trend

There a re insufficient data  to determin e popula tion trends for  this species. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maxim um net pro ductivity rates are unknown for this stock.  For purposes of this assessment, the

maximum net productivity rate was assumed to be 0.04.  This value is based on theoretical modeling showing that

cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life history

(Barlow et al. 1995).

  

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum

produc tivity rate,  and a “recovery” factor (Wade and Angliss 1997).  The minimum population size of white-beaked

dolphins is unknown.  The maximum productivity rate is 0.04, the default value for cetaceans.  The “recovery” factor,

which accounts for endangered, depleted, threatened stocks, or stocks of unknow n status relative to o ptimum susta inable

population (OSP)  is assumed to  be 0.5 be cause this stock  is of unknown  status.  PBR  for the western  North A tlantic

white-beaked dolphin is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

White-beaked dolphins have been taken in cod traps and  the Canad ian ground fish gillnet fisheries off

Newfoundland and Lab rador and  in the Gulf  of St. Lawrence (Alling and W hitehead 1 987; Re ad 199 4; Hai et al. 1996);

however, th e total numb er of animals ta ken is not kno wn. 

There a re no doc umented r eports of fishe ry-related mo rtality or serious inj ury to this stock in the  U.S. EE Z. 

Fishery Information

Because  of the absence of observed fishery-related mortality and serious injury to this stock in the U.S. EEZ,

no U.S. fishe ry information  is provided .  

The Canadian Atlantic groundfish gillnet fishery is important and widespread.  Many fisherman hold groundfish

gillnet licenses but the number of active fishermen is unk nown.  In 19 89, app roximately 6 ,800 licens es were issued  to

fishermen along the southern coast of Labrador, and northeast and southern coast of Newfoundland. About 3,900 licenses

were issued in 1989 in th e Gulf of St.  Lawrence and 659 licenses were issued in the Bay of Fundy and southwestern Nova

Scotia. 

Other M ortality

W hite-beaked dolphins were hunted for food by residents in Newfoundland and Labrador (Alling and

Whitehead 1987).   These authors, based on interview data, estimated that 366 white-beaked dolphins were taken each

year.  The sa me author s reported  that 25-50 % of the killed  dolphins w ere lost.

STATUS OF STOCK

The status of white-be aked do lphins, relative to  OSP, in U.S. Atlantic coast waters is unknown.  They are not

listed as threatened or endangered under the Endangered Species Act. There are insufficient data to determine population

trends for this species.  Because there are insufficient data to calcu late PBR it is not possible to d etermine if stock is

strategic and if the total fishery-related mortality and serious injury for this stock is significant and approaching zero

mortality and serious injury rate.  However, because this stock has a marginal occurrence in U.S. waters and there are

no docu mented tak es in U.S. wa ters, this stock has b een designa ted as not strate gic. 



180

REFERENCES

Alling, A. K. and H. P. Whitehead. 1987.  A prelimina ry study of the status o f white-beaked  dolphins, Lagenorhynchus

albirostris , and other small cetaceans off the coast of Labrador. Can. Fld. Nat. 101(2): 131-135. 

Barlow, J., S. L. Swartz, T. C. Eagle, and P. R. Wade. 1995. U.S. Marine mammal stock assessments: Guidelines for

preparation, background, and a summary of the 1995 a ssessments. U .S.Dept.  Commer., NOAA Tech. Memo.

NMFS-OPR-6, 73 pp.

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 P rogram, University of Rhode Island.  Final Report

#AA5 51-CT 8-48 to the  Bureau o f Land M anageme nt, Wash ington, DC , 538 pp . 

Hai,  D.J., J. Lein, D. Nelson, and K. Curren. 1996. A contribution to the biology of the white-sided dolphin,

Lagen orhnch us albirostris , in waters off Ne wfoundlan d. Can..F ld. Nat.  110(1).

Katona, S. K., V. Rough, an d D. T. R ichardson .  1993.  A  field guide to w hales, porp oises, and se als from Ca pe Cod  to

Newfou ndland.  W ashington, D . C. : Smithsonian  Institution Press .  316 pp . 

Kenney,  R. D., P. M . Payne, D . W. He ineman and  H. E. W inn. 1996 . Shifts in Northeast shelf cetacean distributions

relative to trends in Gulf o f Maine/G eorges B ank finfish abun dance. P p. 169-1 96. In: K. Sherman, N.A.

Jaworski and T. Smada (eds.) The northeast shelf ecosystem: assessment, su stainability, a nd ma nagem ent.

Blackwell Science, Cambridge, MA 02142, USA.

Leatherwood, S., D. K. Caldwell, and H. E. Winn.  1976.  Whales, dolphins, and porpoises of the western North Atlantic.

A guide to  their identification .  U.S. Dep t. of Comm erce, NO AA Te ch. Rep. N MFS  Circ. 396 , 176 pp . 

Mikkelsen, A.M.H. and A. Lund. 1994. Intraspecific variation in the do lphins Lagen orhnch us albirostris  and L. acutus

(Mammalia: Cetacea) in metrical and non-metrical skull characters, with remarks on occurrence. J. Zool., Lond.

234:289-299.

Read, A. J.  1994.  Interactions between cetaceans and gillnet and trap fisheries in the northwest Atlantic.  Rep. int. Whal.

Comm n. Specia l Issue 15: 1 33-14 7. 

Reeves,  R.R., R. L. Brownell Jr., C. C. Kinze, C. Smeenk  and J. Lein. (in press). White-beaked dolphin (Lagenorhnchus

albirostris  (Gray 18 46). In: S.H. Ridgway and R. Harrison (eds.) Hand book o f marine m amm als, Vol 6 .

Wade, P. R. and R. P. Angliss. 1997. Guidelines for assessing marine mammal stocks: Report of the GAMMS workshop

April 3-5, 1996, Seattle, Washington. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-OPR-12, 93 pp.



181

Figure 1.  Distribution of spotted dolphin sightings from

NEFSC and SEFSC shipboard and aerial surveys during

the summer in 1990-1998. Isobaths are at 100 m and

1,000 m . 

September 2000

ATLANTIC SPOTTED DOLPHIN (Stenella frontalis):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are two spe cies of spotted  dolphin in the  Wester n Atlantic —  the Atlantic spo tted dolph in, Stenella

frontalis, formerly S. plagiodon (Perrin et al. 1987), a nd the pan tropical spo tted dolph in, S. attenuata .  These species

are difficult to differe ntiate at sea.  

Atlantic spotted dolphins are distributed in tropical and warm temperate waters of the western N orth Atlantic

(Leatherwood et al. 1976).  Their distribution is from southern New England, south through the Gulf of Mexico and the

Caribbean to Venez uela (Leatherwood et al. 1976; Perrin et al. 1994).  T he large, hea vily spotted for m of the Atlan tic

spotted dolphin along the southeastern and Gulf coasts of the United States, which may warrant designation as a distinct

sub-species (Rice 1998), ( inhabits the continental shelf, usually being found inside or nea r the 200 m  isobath  (within

250-350 km of the coast) but sometimes coming into very shallow water adjacent to the beach (Figure 1).  Off the

northeast USA coast, spotted dolphins are widely distributed on the continental shelf, along the continental shelf edge,

and offshore over the deep ocean south of 40o N (CE TAP  1982).  A tlantic spotted  dolphins re gularly occur in the inshore

waters south of Chesapeake Bay and near the continental shelf edge and continental slope waters north of this region

(Payne et al. 1984; M ullin in review).  Sightings have also been made along the north wall of the Gulf Stream and warm-

core ring features (Waring et al. 1992).  S tock structure  in the western N orth Atlantic is un known. 

POPU LATIO N SIZE

Total numbers o f Atlantic spotted  dolphins o ff

the USA o r Canadia n Atlantic coast are unknown,

although three estimates from selected regions of the

habitat do exist for se lect time perio ds.  Because S.

frontalis  and S. attenuata are difficult to differentiate at

sea, the reported abund ance estimates, prior to 1998, are

for both species of spotted dolphins combined.

Sightings were almost exclusively in the continental

shelf edge and continental slope areas west of Georges

Bank (Figure 1).   An abundance of 6,107

undifferentiated spotted dolphins (CV=0.27) was

estimated from an aerial survey program conducted

from 1978 to 1982 on the continenta l, shelf and shelf

edge waters between Cape Hatteras, North Carolina and

Nova Scotia (CE TAP  1982).  As recommended in the

GAMS Workshop Report (Wade and Angliss 1997),

estimates older than eight years are deemed unreliable,

therefore should not be used for PBR  determinations.

Further, due to changes in survey methodo logy these

data should not be used to make comparisons to more

current estima tes. 

An abundance of 4,772 (CV=1.27)

undifferentiated spotted dolphins was estimated from a

July to Septem ber 199 5 sighting surve y conducte d by

two ships and an airplane that covered waters from

Virginia  to the mouth of the Gulf of St. Lawrence

(Table  1; Palka et al. in review).  Total track line length

was 32,600 km. The ships covered waters between the

50 and 1000 fathom depth contour lines, the northern

edge of the Gulf Stream, and the northern Gulf of
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Maine/Bay of Fundy region.  The airplane covered waters in the mid-Atlantic from the coastline to the 50 fatho m depth

contour line, the southern G ulf of Maine , and shelf water s off Nova  Scotia from  the coastline to  the 1000  fathom dep th

contour line.  Data collection and analysis methods used were described in Palka (1996).

An abundance of 32,043 (CV=1.39)  for offshore Atlantic spotted dolphins was estimated from a line transect

sighting survey cond ucted durin g July 6 to Se ptember  6, 1998  by a ship and plane that surveyed 15,900 km of track line

in waters north of Maryland (38° N) (Figure 1; Palka et al. in review).  Shipboard data were analyzed using the modified

direct duplicate method (Palka 1995) that accounts for school size bias and g(0), the probability of detecting a group on

the track line.  Aerial data were not corrected for g(0).

An abundance of 4,396 (CV=0.62) for offshore, and 15,840 (CV=0 .60) for coastal Atlantic spotted dolphins

was estimated from a shipbo ard line transect sighting survey conducted b etween 8 July and 17  August 1998 that surveyed

5,570 km of track line in waters south of Maryland (38°N) (Figure 1; Mullin in review). Abundance estimates were made

using the program DISTANCE (Buckland et al. 1993; Laake et al. 1993) where school size bias and ship attraction were

accounted for.

The best availab le abunda nce estimate  for the Atlantic spotted dolphins is the sum of the estimates from the two

1998 USA Atlantic surveys, 52,279 (CV=0.87), where the estimate from the northern USA Atlantic is 32,043 (CV=1.39)

and estimates from the southern USA Atlantic are 4,396 (CV=0.62) and 15,840 (CV=0.60).  At their November 1999

meeting, the Atlantic SRG recommended that, without a genetic determination of stock structure, the abundance estimates

for the coastal and offshore forms should be combined. This joint estimate is considered best bec ause together these two

surveys have  the most co mplete co verage of the  species’ hab itat.

Table  1. Summary of abundance estimates for both undifferentiated spotted dolphins (1995) , and differentia ted Atlantic

spotted dolphins (1998).  Month, year, and area covered during each abundance survey, and resulting

abundance estimate (Nbest) and coefficient of variation (CV).

Month/Year Area Nbest CV

Jul-Sep 1995 Virginia to Gulf of St. Lawrence 4,7721 1.27

Jul-Sep 1998 Maryland to Gulf of St. Lawrence 32,0432 1.39

Jul-Aug 1998 Florida to Maryland 4,3962 0.62

Jul-Sep 1998 Gulf of St. Lawrence to Florida (COMBINED) 36,4393 1.22

Jul-Aug 1998 Florida to Maryland 15,8404 0.60

1  Because of uncertain species identification in the 1995 survey, all spotted dolphins were lumped together.
2  This represents the first estimate for the offshore Atlantic spotted dolphin.
3  This is the combined estimate for the two survey regions
4  This repre sents the first estimate fo r the coastal A tlantic spotted  dolphin

Minimum Po pulation Estimate

The minimum p opulation e stimate is the lowe r limit of the two-tailed 60% confidence interval of the log-

normally  distributed best abundance estimate.  This is equivalent to the 20th percentile of the log-normal distribution

as specified by Wade and Angliss (1997).  Until more definitive stock identification (i.e., genetic analysis) work  is

completed, the Atlantic Scientific Review Group recommends that the best estimate of abundance for  Atlantic spotted

dolphins is the combined estimates for the offshore 15,840 (CV=0.60) and coastal 36,439 (CV=1.22) forms of Atlantic

spotted dolphins. This estimate is 52,279 (CV=0.87).  The minimum population estimates based on the combined

offshore and coastal abundance estimates is 27,785 (CV=0.87).
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Current Population Trend

There are insufficient data to determine the population trends for this species, given that surveys prior to 1998

did not differe ntiate betwee n species o f spotted do lphins. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock.  For purpose s of this assessment, the

maximum net productivity rate was assumed to be 0.04.  This value is based on theoretical modelin g showing that

cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life history

(Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum

produc tivity rate, and a “recovery” factor (MMPA Sec.  3. 16 U.S.C. 1362; Wad e and Angliss 1997).  The minimum

population size for the  com bined offsho re and co astal ‘forms’ of A tlantic spotted dolphins is 52,279 (CV=0.87).  The

maximum produc tivity rate is 0.04, the default value for cetaceans.  The “recovery” factor, which accounts for

endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum sustainable population (OSP)

is set to 0.5 because this stock is of unknown status.  PBR  for the com bined offsho re and co astal forms of A tlantic

spotted dolphins is 278 (CV=0.87) .

 

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

  Total annual estimated average fishery-related mortality or serious injury to this stock during  1994-1998 was

7.8 undifferentiated spotted do lphins (Stenella  spp.)  CV =0.01; T able 2). 

Fishery Information

No spotted dolphin  mortalities were observed in 1977-1991 foreign fishing activities.  Data on current incidental

takes in USA fisheries are available from several sources.  In 1986, NMFS established a mandatory  self-reported fisheries

information system for large pelagic fisheries.  Data files are maintained at the Southeast Fisheries Science Center

(SEFSC).  The Northeast Fisheries Science Center (NEFSC) Sea Sampling Ob server 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.  Total fishery-related mortality and serious injury cannot be estimated

separately  for the two species of spotted dolphins in the USA A tlantic Exclusive  Econo mic Zone (EEZ) because of the

uncertainty  in species identification by fishery observers.  The Atlantic Scientific Review Group advised adopting the

risk-averse strategy of assuming that e ither species m ight have be en subject to  the observed fishery-related mortality and

serious injury.

Bycatch has been o bserved b y NMF S Sea Sa mplers in the p elagic drift  gillnet and  pelagic longline fisheries,

but no mortalities o r serious injurie s have bee n docum ented in the p elagic pair traw l, Northeas t multispecies sink  gillnet,

mid-Atlantic  coastal gillnet, and North Atlantic bottom trawl fisheries; and no takes have been documented in a review

of Canadian gillnet and trap fisheries (Read 1994).

Pelagic Drift Gillnet

The estimated total number of hauls in the 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 o f hauls in 1991,

1992, 1993, 1994, 1995, 1996, and 1998 were 233, 243, 23 2, 197, 1 64,149 , and 113  respectively.  In 1996 and 1997,

NMFS issued management regulations which prohibited the operation of this fishery in 1997.  Further, in January 1999

NMFS issued a Fina l Rule to pro hibit the use of d riftnets (i.e., permane nt closure) in the  North A tlantic swordfish fishery

(50 CFR Part  630).  Fifty-nine  different vessels p articipated in  this fishery at one time or another between 1989 and 1993.

Since 1994, between 10- and 13 vessels have participated in the fishery (Table 2).  Observer coverage, expressed as

percent of sets observed, was 8% in 1989, 6% in 1990, 20% in 1991, 40% in 1992, 42% in 1993, 87% in 1994, 99% in

1995, 64% in 1996, and 99 % in 1998.  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 pelagic d rift gillnet fishery be stratified  into two strata, a southern or winter stratum, and a northern or summer

stratum. Estimates of the total bycatch, from 1989 to 1993, were obtained using the aggregated (pooled 1989-1993) catch

rates, by strata (Northridge 1996).  Estimates of total annual bycatch for 1994 and 1995 were estimated from the sum
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of the observ ed caugh t and the pro duct of the av erage byca tch per haul a nd the num ber of uno bserved h auls as recorded

in self-reported fisheries information.  Variances were estimated using bootstrap re-sampling techniques.  Forty-nine

undifferentiated spotted dolphins mortalities were observed in the drift gillnet fishery between 1989 and  1998 and

occurred northeast of Cape Hatteras within the 183 m isobath in February-April, and near Lydonia Canyon in October.

Six whole animal carcasses that were sent to the Smithsonian were identified as Pantropical spotted dolphins (S.

attenua ta).  The remaining animals were not identified to species. Estimated annual mortality and serious injury

attributable  to this fishery (CV in parentheses) was 25 in 1989 (.65), 51 in 1990 (.49), 11 in 1991 (.41), 20 in 1992

(0.18), 8.4 in 1993 (0.40), 29 in 1994 (0.01), 0 in 1995, 2 in 1996 (0.06), NA in 1997, and 0 in 1998; average annual

mortality and  serious injury d uring  199 4-1998  was 7.8 (0 .01) (Ta ble 2).  Pelagic Longline

 The pelagic longline fishery operates  in the USA Atlantic ( including Caribbean) and Gulf of Mexico EEZ

(SEFSC unpublished data).  Interactions between the pelagic longline fishery and spotted dolphins have been reported;

however, a vessel may fish in  more than one statistical reporting area and 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 Caribbe an Sea.  T his

fishery has been monitored  with about 5% o bserver covera ge, in terms of trip s observed , since 199 2.  Total e ffort,

excluding the Gulf of Mexico, for the pelagic longline fishery, based on mandatory self-reported fisheries information,

was11,279 sets in 1991, 9,869 sets in 1992, 9,862 sets in 1993, 9,481 sets in 1994, 10,129 sets in 1995, 9,885 se ts in

1996,  8,023 sets in 1997, and 6,675 sets in 1998 (Cramer 1994; Scott and Brown 1997; Johnson et al.1999; Yeung

1999b).   Since 1992, this fishery has been monitored with about 5% observer coverage, in terms of trips observ ed, within

every statistical reporting area within the EEZ and beyond.  Off the USA Atlantic coast, the fishery has been observed

from January to Marc h off Cape  Hatteras, in M ay and June  in the entire mid-A tlantic, and in July thr ough De cember in

the mid-Atlantic Bight and off Nova Scotia.   The  1994-1998, estimated take was based on a revised analysis of the

observed incidental take and self-reported incidental take and effort data, and replace previous estimates for the 1992-

1993 and 199 4-1995  periods (C ramer 19 94; Sco tt and Brown 1997; Johnson et al. 1999; Yeung 1999 a).  Further, Yeung

(1999b), revised the 1 992-19 97 fishery mo rtality estimates in  Johnson et al. (1999) to include seriously injured animals.

The 1998 b ycatch estimate s were from Y eung (19 99a).  Most of the estimated marine mammal bycatch was from EEZ

waters between South Carolina and Cape Cod (Johnson et al. 1999).  Excluding the Gulf of Mexico where one animal

was hooked and released alive (Appendix 1), no Atlantic  spotted do lphin bycatch es were ob served for  1 992-19 98.   

Table  2.  Summary of the incidental mo rtality of undifferentiated spotted dolphins (Stenella sp.) by commercial fishery

including the years samp led (Yea rs), the numb er of vessels ac tive within the fishery (Vessels), the type of data used

(Data  Type), the annual observer coverage (Observer Coverage), the mortalities recorded by on-board observers

(Observed Mortality), the  estimated an nual mortality (E stimated Mortality), the estimated CV of the annual

mortality (Estimated CVs) and the mean annual mortality (CV in parentheses).

Fishery Years  Vessels Data Type 1 Observed
Serious
Injury

Observer
Coverage 2  

Observed
Mortality

Estimated
Mortality5 

Estimated
CVs 

Mean
Annual

Mortality

Pelagic
Drift
Gillnet6

 94-98 1994=113

1995=12
1996=10
1998=13

Obs. Data
Logbook

0, 0, 0, 0, 0   .87, .99,
.64, NA, .99

 29, 0, 2,
NA, 0

29, 0, 24,
NA, 0

  .01, 0, 0,
NA, 0

 7.75
  (0.01)

TOTAL   7.8
 (0.01)

1 Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast Fisheries Science Center
(NEFSC) Sea Sampling Program.  Mandatory logbook (Logbook) data are u sed to measure total effo rt for the p elagic dr ift gillnet fishery,
and these data are collected at the Southeast Fisheries Scien ce Center (SEFSC).

2 The observer coverage for the pelagic drift gillnet and pair trawl fishery is measured in terms of sets, and the longline fishery is in trips.
3 1994, 1995, 1996, and 1998 shown, other years not available on an annual basis.
4 Estimates were based on two seasons.  The two observed takes were during the winter season when observer coverage was 100%.
5 Annual mortali ty estimates  inc lude  animals seriously injured  and released alive.
6 The fishery did not operate in 1997; the average annual mortality is based on the number of years (4;  1994-1998) that the fishery operated.

Other M ortality
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From  1995-1998,  thirteen Atlantic spotted dolphins were stranded between North Carolina and Florida (NMFS

unpublished data).

STATUS OF STOCK

The status of Atlantic spotted dolphins, relative to OSP in the USA Atlantic EEZ is unknown.  The species is

not listed as threatened or endangered under the Endangered Species Act.  There are insufficient data to determine the

population trends for this species.   Total fishery-related mortality and serious injury 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.  Average annual fishery-related mortality and serious injury does not exceed the PBR; therefore, this is not

a strategic stock.
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Figure 1.  Distribution of spotted dolphin sightings from

NEFSC and SEFSC shipboard and aerial surveys during

the summer in 1990-1998. Isobaths are at 100 m and

1,000 m . 

September 2000

PANTROPICAL SPOTTED DOLPHIN (Stenella attenuata):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are two spe cies of spotted  dolphin in the  Wester n Atlantic —  the Atlantic spo tted dolph in, Stenella

frontalis, formerly S. plagiodon (Perrin et al. 1987), and the pantropical spotted dolphin, S. attenua ta.  These species

are difficult to differe ntiate 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 oc cur over the deepe r waters,

and rarely over the  continental s helf or continental shelf edge (Mullin et al. 1991;  SEFSC, unpublished data).

Pantropical spotted dolphins were seen in all seasons during recent seasonal aerial surveys of the northern Gulf of

Mexico, and during recent winter aerial surveys offshore of the southeastern USA Atlantic coast (SEFSC unpublished

data).  Some of the Pacific populations have been divided into different geographic stocks based on morphological

characteristics (Perrin et al. 1987; P errin and H ohn 199 4); howev er, there is  no informa tion on stock  differentiation in

the Atlantic po pulation. 

POPU LATIO N SIZE

Total numbers of pantropical spotted dolphins off the USA or Canadian Atlantic coast are unknown, although

three estimates from selected regions of the habitat do

exist for select time periods.  Because S. frontalis and

S. attenuata are difficult to differentiate at sea, the

reported abundance estimates, prior to 1998, are for

both species of spotted dolphins combined. Sightings

were almost exclusively in the continental shelf edge

and continental slope areas west of Georges Bank

(Figure 1).   An abundance of 6,107 undifferentiated

spotted dolphins (CV=0.27) was estimated from an

aerial survey program  conducte d from 19 78 to  1982 on

the continental, shelf and shelf edge waters between

Cape Hatteras, North Carolina and N ova Sco tia

(CETAP 1982).  As recommended in the GAMS

Workshop Report (Wade and Angliss 1997), estimates

older than eight years are deemed unreliable, therefore

should  not be used for PB R determinations.   Further,

due to changes in survey methodology these data

should  not be used to make comparisons to more

current estimates.

An abundance of 4,772 (CV=1.27)

undifferentiated spotted dolphins was estimated from a

July to September 1995 sighting survey conducted by

two ships and an airplane that covered waters from

Virginia to the mouth of the Gulf of St. Lawrence (

Table  1; Palka et al. in review).  Total track line length

was 32,600 km. The ships covered waters  between the

50 and 1000 fathom depth contour lines, the northern

edge of the Gulf Stream, and the northern Gulf of

Maine/Bay of Fundy region.  The airplane covered

waters in the mid-Atlantic from the coastline to the 50

fathom depth contour line, the southern Gulf of Maine,
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and shelf waters off Nova Scotia from the coastline to the 1000 fathom depth contour line.  Data collection and analysis

methods u sed were d escribed in  Palka (19 96).  

An abundance of 343 (CV=1.03)  for pantropical spotted dolphins was estimated from a line transect sighting

survey conducte d during Ju ly 6 to Septe mber 6, 1 998 by a  ship and p lane that surveye d 15,90 0 km of trac k line in waters

north of Maryland (38° N) (Figure 1; Palka et al. in review).  Shipboard data were analyzed using the modified direct

duplicate method (Palka 1995) that accounts for school size bias and g(0), the probability of detecting a group on the

track line.  Aerial data were not corrected for g(0).

An abundance of 12,774 (CV=0.57) for pantropical spott ed dolphins was estimated from a shipboard line

transect sighting survey conducted between 8 July and 17 August 1998 that surveyed 5,570 km of track line in waters

south of Maryland (38°N) (Figure 1; Mullin in review). Abundance estimates were made using the program DISTANCE

(Buckland et al. 1993; Laake et al. 1993) where school size bias and ship attraction were accounted for.

The best available abundance estimate for pantropical spotted dolphins is the sum of the estimates from the two

1998 USA Atlantic surveys, 13,117 (CV=0.36), where the estimate from the northern USA Atlantic is 343 (CV=1.03)

and from the southern USA Atlantic is 12,774 (CV=0.57).  This joint estimate is considered best because together these

two surveys ha ve the most c omplete c overage o f the species’ hab itat.

Table  1. Summary of abundance estimates for both undifferentiated spotted dolphins (1995), and differentiated

pantropical spotted dolphins (1998).  Month, year, and area covered during each abundance survey, and

resulting abundance estimate (Nbest) and coefficient of variation (CV).

Month/Year Area Nbest CV

Jul-Sep 1995 Virginia to Gulf of St. Lawrence 4,7721 1.27

Jul-Sep 1998
Maryland to Gulf of St. Lawrence 3432 1.03

Jul-Aug 1998 Florida to Maryland 12,7742 0.57

Jul-Aug 1998 Gulf of St. Lawrence to Florida (COMBINED) 13,1173 0.56

1 Because of uncertain species identification in the 1995 survey, all spotted dolphins were lumped together.
2 This represents the first estimates for pantropical spotted dolphin.
3 This represents the com bined estimates for both region s.

Minimum Po pulation Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-

normally  distributed best abundance estimate.  This is equivalent to the 20th percentile of the log-normal distribution

as specified by W ade and  Angliss (199 7).  The best estimate of abundance for pantropical spotted dolphins is 13,117

(CV=0.56).  The minimum po pulation estimate for pantropical spotted dolphins is  8,450 (CV=0.56).

Current Population Trend

There are insufficient data to determine the population trends for this species, because prior to 1998 spotted

dolphins (Stenella  spp) were  not differentiated  during surve ys. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock.  For purposes of this assessment, the

maximum net productivity rate was assumed to be 0.04.  This value is based on theoretical modeling showing that

cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive life history

(Barlow et al. 1995).  

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum

produc tivity rate, and a “recovery” factor (MMP A Sec. 3. 16 U.S.C. 1362; W ade and Angliss 1997).  The minimum

population size for the  pantropical spotted dolphins is 8,450 (CV=0.56).  The maximum productivity rate is 0.04, the
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default  value for cetaceans.  The “recovery” factor, which acco unts for endangered, de pleted, threatened stocks,  or stocks

of unknown status relative to optimum sustainable population (OSP) is assumed to be 0.5 because this stock is of

unknown status.  PBR for pantropical dolphins is 84.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY 

  Total annual estimated average fishery-related mortality or serious injury to this stock during  1994-1998 was

7.8 undifferentiated spotted do lphins (Stenella  sp.)  CV= 0.01; T able 2). 

Fisheries Information

No spotted dolphin mortalities were observed in 1977-1991 foreign fishing activities.  Data on current incidental

takes in USA fisheries are available from several sources.  In 1986, NMFS established a mandatory self-reported fisheries

information system for large  pelagic  fisheries.  Data files are maintained at the Southeast Fisheries Science Center

(SEFSC).  The Northeast Fisheries Science Center (NEFSC) Sea Sampling Ob server 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. Total fishery-related mortality and serious injury cannot be estimated

separately  for the two species of spotted dolphins in the USA Atlantic Exclusive Economic Zone (EEZ) because of the

uncertainty in species identification by fishery observ ers.  The A tlantic 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.

Bycatch has been o bserved b y NMF S Sea Sa mplers in  the pelagic drift gillnet and  pelagic longline fisheries,

but no mortalities o r serious injurie s have bee n docum ented in the p elagic pair traw l, Northeas t multispecies sink  gillnet,

mid-Atlantic  coastal gillnet, and North Atlantic bottom trawl fisheries; and no takes have been documented in a review

of Canadian gillnet and trap fisheries (Read 1994).

Pelagic Drift Gillnet

The estimated total number of hauls in the pelagic drift gillnet  fishery increased from 714 in 19 89 to 1,1 44 in

1990; thereafter, with the introduction of quotas,  effort was sever ely reduced.  The estimated number of hauls in 1991,

1992, 1993, 1994, 1995, 1996, and 1998 were 233, 243, 232, 197, 164, 149, 113 respectively.  In 1996 and 1997,

NMFS issued managem ent regulation s which pro hibited the o peration o f this fishery in 1997.  Further, in January 1999

NMFS issued a Final Rule to prohib it the use of driftnets (i.e., permanent closure) in the North Atlantic swordfish fishery

(50 CFR P art 630).  Fifty-nine different vessels participated in this fishery at one time or another between 1989 and 1993.

Since 1994, between 10 and 13 vessels have participated in the fishery (Table 2).  Observer coverage, expressed as

percent of sets observ ed, was 8%  in 1989, 6 % in 1990, 2 0% in 19 91, 40%  in 1992, 4 2% in 19 93, 87%  in 1994, 9 9% in

1995, 64% in 1 996, and 99% 1998.  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 pelagic d rift gillnet  fishery be stratified into two strata, a southern or winter stratum, and a northern or summer

stratum. Estimates of the total bycatch, from 1989 to 1993, were obtained using the aggregated (pooled 1989-1993) catch

rates, by strata (Northridge 1996).  Estimates of total annual bycatch for 1994 and 1995 were estimated from the sum

of the observed caught and the product of the average bycatch per haul and the number of unobserved hauls as recorded

in self-reported fisheries information.  Variances were estimated using bootstrap re-sampling techniques.  Forty-nine

spotted dolphin mortalities were observed in the drift gillnet fishery between 1989 and  1998 and occurred northeast of

Cape Hatteras within the 183 m isobath in February-April, and near Lydonia Canyon in October.  Six whole animal

carcasses that were sent to the Smithsonian were identified as P antropical spotted do lphins (S. attenua ta).  The remaining

animals  were not identified to species.  Estimated annual mortality and serious injury attributable to  this fishery (CV  in

parentheses)  was 25 in 1989 (.65), 51 in 1990 (.49), 11 in 1991 (.41), 20 in 1992 (0.18), 8.4 in 1993  (0.40), 29 in 1994

(0.01), 0 in 1995 ,  2 in 1996 (0.06),  NA in 1997, and 0 in 19 98; average annual mortality and serious injury during

1994-1 998 was  7.8 (0.01 ) (Table  2). 
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Pelagic Longline

 The pelagic longline fishery operates  in the USA Atlantic ( including Caribbean) and Gulf of Mexico EEZ

(SEFSC unpublishe d data).  Interactions b etween the p elagic longline fishery and spotted dolphins have been reported;

however, a vessel may fish in m ore than on e statistical repo rting area and  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 o bserved, sin ce 1992 .  Total effort,

excluding the Gulf of Mexico, for the pelagic longline fishery, based on mandatory self-reported fisheries information,

was11,279 sets in 1991, 9,869 se ts in 1992, 9 ,862 sets in 1 993, 9,4 81 sets in 19 94, 10,1 29 sets in 19 95, 9,88 5 sets in

1996,  8,023 sets in 1997, and 6,675 sets in 1998 (Cramer 1994; Scott and Brown 1997; Johnson et al.1999; Yeung,

1999a).  Since 199 2, this fishery has been monitored with about 5% observer coverage , in terms of trips o bserved, w ithin

every statistical reporting area within the EEZ and beyond.  Off the USA Atlantic coast, 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 D ecembe r in

the mid-Atlantic Bight and off Nova Scotia.  The  1994-1998, estimated take was based on a revised analysis of the

observed incidental take and self-reported incidental take and effort data, and replace previous estimates for the 1992-

1993 and 1994-1995 periods (Cramer 1994; Scott and Brown 1997; Johnson et al. 1999; Yeung 1999 b).   Further, Yeung

(1999b), revised the 1 992-19 97 fishery mo rtality estimates in Johnson et al. (1999) to include seriously injured animals.

The 1998 bycatch estimates were from Yeung (1999a).  Most of the estimated marine mammal bycatch was from EEZ

waters between South Carolina and Cape Cod (Johnson et al. 1999).  Excluding the Gulf of Mexico where one animal

was hooked and released alive (Appendix 1), no pantropical spotted dolphin bycatches were observed for 1992-1998.

  

Table  2.  Summa ry of the inciden tal mortality of undifferentiated spotted dolphins (Stenella  sp.) by commercial fishery

including the years sampled (Years), the number of vessels active  within the fishery (Ve ssels), the type of d ata

used (Data Type), the annual observer coverage (Observer Coverage), the mortalities recorded by on-board

observers (Observed Mortality), the estimated annual mortality (Estimated Mortality), the estimated CV of the

annual mortality (Estimated CVs) and the mean annual mortality (CV in parentheses).

Fishery Years  Vessels Data
Type 1

Observed
Serious
Injury

Observer
Coverage 2  

Observed
Mortality

Estimated
Mortality5 

Estimated
CVs 

Mean
Annual

Mortality

Pelagic6

Drift
Gillnet

 94-98 1994=113

1995=12
1996=10
1998=13

Obs. Data
Logbook

0, 0, 0, 0, 0   .87, .99,
.64, NA, .99

 29, 0, 2,
NA, 0

29, 0, 24,
NA, 0

  .01, 0, 0,
NA, 0

 7.8
  (0.01)

TOTAL   7.8
 (0.01)

1 Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast Fisheries
Science Center (NEFSC) Sea Sampling Program.  Mandatory logbook (Logbook) data are used to measure total effort for
the pelagic drift gillnet fishery, and these data are collected at the Southeast Fisheries Science Center (SEFSC).

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

3 1994, 1995, 1996 and 1998 shown, other years not available on an annual basis.
4 Estimates were based on two seasons.  The two observed takes were during the winter season when observer coverage was

100%.
5 Annual mortality estimates  include  animals seriously injured and released alive.
6 The fishery did not operate in 1997; the average annual mortality is based on the number of years (4;  1994-1998 that the

fishery operated.
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Other M ortality

From  1995-1998, 15 pantropical spotted dolphins were stranded between North Carolina and Florida (NMFS

unpublished data).  The 15 mortalities includes the 1996 mass stranding of 11 animals in Florida (NMFS unpublished

data).

STATUS OF STOCK

The status of pantropical spotted dolphins, relative to OSP in the USA Atlantic EEZ is unknown.  The species

is not listed as threatened or endangered under the Endangered Species Act.  There are insufficient data to determine the

population trends for this species.  Total fishery-related mortality and serious injury for this stock is  less than 10% of

the calculated P BR and , therefore,  can  be consid ered to be  insignificant and approaching zero mortality and serious

injury rate.  Average annual fishery-related mortality and se rious injury do es not excee d the PB R; therefore , this is not

a strategic stock
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Figure 1.  Distribution of striped dolphin sightings from

NEFSC and SEFSC shipboard and aerial surveys during

the summer in 1990-1998. Isobaths are at 100 m and

1,000 m . 

September 2000

STRIPED DOLPHIN (Stenella coeruleoalba):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The striped do lphin, Stenella coeruleoalba, is distributed worldwide in warm-temperate to tropical seas  (Archer

and Perrin 1997).  Striped dolphins are found in the western N orth Atlantic from Nova  Scotia south to at least Jamaica

and 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; Schmid ly 1981).  There is  very little information concerning striped

dolphin sto ck structure in the  western No rth Atlantic (Ar cher and P errin 199 7). 

In waters off the northeastern USA coast, striped dolphins are distributed along the continental shelf edge from

Cape Hatteras to the southern margin of G eorges B ank, and also  occur offsho re over the c ontinental slop e and rise in

the mid-Atlantic region (CETAP 1982).  Continental shelf edge sightings in this program were generally centered along

the 1,000 m  depth co ntour 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).  Striped

dolphins seen in a surve y of the New  England S ea Mo unts (Palka 1997) were in waters that were between 200 and 270C

and dee per than 90 0 m.  

Although striped dolphins are considered to be uncommon in Canadian Atlantic waters (Baird et al. 1993),

recent summer sightings (2-125 individuals) in the deeper and warmer waters of the Gully (submarine canyon off eastern

Nova Scotia shelf) suggest that this region may be an important part of their range (Gowans and Whitehead 1995; Baird

et al. 1997).  

POPU LATIO N SIZE

Total numbers of striped dolphins off the USA

or Canadia n Atlantic  coast are unknown, although four

estimates from selected regions of the habitat do exist

for select time periods.  Sightings were almo st

exclusively  in the continen tal shelf edge an d continental

slope areas west of Georges Bank (Figure 1). An

abundance of 36,780 striped  dolphins (CV=0.27) was

estimated from an aer ial survey program conducted

from 1978 to 1982 on the continental, shelf and shelf

edge waters between Cape Hatteras, North Carolina and

Nova Scotia (CETAP 1982).  An abundance of 25,939

(CV=0.36) and 13,157 (CV=0.45) striped dolphins was

estimated from line transect aerial surveys conducted

from August to September 1991 using the Twin Otter

and AT-11, respectively (Anon. 1991).  The study area

included that covered in the CETAP study plus  several

additional continental slo pe survey b locks.  Due  to

weather and logistical constraints, several survey blocks

south and east of Georges Bank were not surveyed. As

recommended in the GAMS Workshop Report (Wade

and Angliss 1997), estimates older than eight years are

deemed unreliable, therefore should not be  used for

PBR determinatio ns.  Further, du e to changes in  survey

methodology these data should not be used to make

comparisons to more current estimates
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An abundance of 3 1,669 (CV =0.73) striped do lphins was estimated from a July to September 1995 sighting

survey conducted by two ships and an airplane that covere d waters from  Virginia to the  mouth of the  Gulf of St.

Lawrence (Table  1; Palka et al. in review).  Total track line length was 32,600 km. The ships covered waters between

the 50 and 1000 fathom depth contour lines, the northern edge of the Gulf Stream, and the northern Gulf of Maine/Bay

of Fundy regio n.  The airp lane cover ed waters in  the mid-Atlan tic from the coastline to the 50 fathom depth contour line,

the southern G ulf of Maine , and shelf water s off Nova Scotia from the coastline to the 1000 fathom depth contour line.

Data co llection and a nalysis method s used were  described  in Palka (19 96).  

An abundan ce of 39,7 20 (CV =0.45)  for striped d olphins was e stimated from  a line transect sig hting survey

conducted during July 6 to September 6, 1998 by a ship and plane that surveyed 15,900 km of track line in wa ters north

of Maryland (38° N) (Figure 1; Palka et al. in review).  Shipboa rd data we re analyzed  using the mod ified direct du plicate

method (Palka 1995) that accounts for school size bias and g(0), the probability of detecting a group on the track line.

Aerial data were not corrected for g(0).

An abundance of 21,826 (CV=0.78) for striped dolphins was estimated from a shipboard line transect sighting

survey conducted between 8 July and 17 August 1998 that surveyed 5,570 km  of track line in waters south of Maryland

(38°N) (Figure 1; M ullin in review). Abundance estimates were made using the program DISTANCE (Buckland et al.

1993; Laake et al. 1993) where school size bias and ship attraction were accounted for.

The best availab le abundance estimate for striped dolphins is the sum of the estimates from the two 1998 USA

Atlantic surveys, 61,546 (CV=0.40), where the estimate from the northern USA Atlantic is 39,720 (CV=0.45) and from

the southern USA Atlantic is 21,826 (CV=0.78).  This joint estimate is considered best because together these two

surveys have  the most co mplete co verage of the  species’ hab itat.

Table  1. Summar y of abunda nce estimates  for western N orth Atlantic striped dolphins.  Month, year, and area covered

during each abundance survey, and resulting abundance estimate (Nbest) and coefficient of variation (CV).

Month/Year Area Nbest CV

Jul-Sep 1995 Virginia to Gulf of St. Lawrence 31,669 0.73

Jul-Sep 1998 Maryland to Gulf of St. Lawrence 39,720 0.45

Jul-Aug 1998 Florida to Maryland 21,826 0.78

Jul-Sep 1998
Florida to Gulf of St. Lawrence

(combined)
61,546 0.40

Minimum Po pulation Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-

normally  distributed best abundance estimate.  This is equivalent to the 20th percentile of the log-normal distribution

as specified by Wade and Angliss (1 997).  T he best estima te of abund ance for stripe d dolph ins is  61,546 (CV=0 .40).

The minimum population estimate for the western North Atlantic striped dolphin is  44,500 (CV=0.40).

Current Population Trend

There a re insufficient data  to determin e the pop ulation trends  for this species. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum  net produ ctivity rates are unknown for this stock.  For purposes of this assessment, the

maximum net productivity rate was assumed to be 0.04.  This value is based on theoretical modeling showing that

cetacean populations may not gro w at rates muc h greater than  4% give n the constrain ts of their repro ductive life  history

(Barlow  1995).  

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Remo val (PBR) is the pro duct of minimum po pulation size, one-half the maximum

produc tivity rate, and a “re covery”  factor (MMPA  Sec. 3. 16 U.S.C. 1362; W ade and Angliss 1997).  The minimum

population size is  44,500 (CV=0.40 ).  The maximum productivity rate is 0.04, the default value for cetaceans.  The
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“recovery”  factor, which a ccounts for e ndangere d, deplete d, threatened  stocks, or stoc ks of unkno wn status relative to

optimum sustainable population (OSP) is 0.5 because this stock is of un known status.  P BR for the  western No rth

Atlantic striped dolphin is  445.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

  Total annual estimated average fishery-related mortality to this stock during  1994-1998 was  7.3 striped

dolphins; C V=0.0 8)Tab le 2). 

Fishery Information

USA

No morta lities were observed in 1977-1991 foreign fishing activities off the northeast USA coast.  Nineteen

mortalities were documented between 1989 and 1993 (see below) in the pelagic drift gillnet fishery, and two mortalities

were doc umented in  1991 in th e North A tlantic bottom  trawl fishery.

  Data on current  incidental  takes  in  USA fisheries  are  avai lable  from several sources .  In 1986,  NMFS

established a mandatory self-reported fishery information system for large pelagic fisheries.  Data files are maintained

at the Southeast Fisheries Science Center (SEFSC).  The Northeast Fisheries Science Center (NEFSC) Sea Sam pling

Observer Program was initiated in 1989 and since that year severa l fisheries have b een cove red by the p rogram.  In la te

1992 and in 1993, the SEFSC provided observer coverage  of pelagic lon gline vessels fishing o ff the Grand  Banks (T ail

of the Banks) and p rovides observer co verage of vessels fishing south of Cape H atteras.

Bycatch has been observed by NMF S Sea Samplers in the pelagic drift gillnet and North Atlantic bottom trawl

fisheries but no mortalities or serious injuries have been documented in the pelagic lo ngline fisheries, pe lagic pair trawl,

Northeast multispecies sink gillnet, and mid-A tlantic coastal sink gillnet fisheries.

Pelagic Drift Gillnet

The estimated tota l number o f hauls in the pelag ic drift net fishery increa sed from 7 14 in 1989 to 1144 in 1990;

thereafter, with the introduction of quotas, effo rt was severely  reduced.  The estimated number of hauls in 1991, 1992,

1993, 1994, 1995, 1996 , and 1998 were 233, 243, 232 , 197, 164,  149, and 113 respectively.  In 1996 and 1997,  NMFS

issued management regulations which prohibited the operation of this fishery in 1997.  Further, in January 1999  NMFS

issued a Final Rule to prohibit the use of driftnets (i.e., permanent closure) in the North Atlantic swordfish fishery (50

CFR Part 630).  Fifty-nine vessels participated in this fishery between 1989 and 1993.  Since 1994, between 10 and 13

vessels have particip ated in the fishery .  Observer coverage, percent of sets observed, was 8% in 1989, 6% in 1990, 20%

in 1991, 40% in 199 2, 42% in 1993, 87%  in 1994, 99% in 1995, 64%  in 1996, NA in 1997, and 99% in 1998. The

greatest concentrations of effort were located along the southern edge of Georges Ban k and off Cape H atteras.

Examination of the species composition of the catch and locations of the fishery throughout the year, suggested that the

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

Estimates of total bycatch, for each year from 1989 to 1993, were obtained using the aggregated (pooled 1989-1993)

catch rates, b y strata, assuming  the 1990  injury was a mo rtality  (Northridge 1996).  Estimates of total annual bycatch

for 1994 and 1995  were estimated from the sum of the observed caught and the product of the average bycatch per haul

and the number of unobserved hauls as recorded in self-reported fishery information.  Variances were estimated using

bootstrap re-sampling techniques. Forty striped dolphin mortalities were observed in this fishery between 1989 and  1998

and occurred east of Cape Hatteras in Ja nuary and F ebruary, and  along the sou thern margin  of Georg es Bank in  summer

and autumn.  Estim ated annua l mortality and seriou s injury (CV  in parentheses) attributable to this fishery was 39 striped

dolphins in 1989 (0.31), 57 in 1990 (0.33), 11 in 1991  (0.28), 7.7 in 1992 (0.31), 21 in 1993 (0.11), 13 in 1994  (0.06),

2 in 1995 ( 0),  7 in 199 6 (CV= 0.22), N A in 199 7, and 4 in  1998 (CV=0).  The  199 4-1998 average annual mortality and

serious injury to  striped do lphins in the pe lagic drift gillnet fishery w as  7.25 (C V=0.0 8) (Tab le 2).  

North Atlantic Bottom Trawl

Vessels  in the North Atlantic bottom trawl fishery, a Cate gory III fishery un der the M MPA , were obse rved in

order to meet fishery management needs, rather than marine mammal managem ent needs.  A n average o f 970  vesse ls

(full and part time) participated annually in the fishery during 1989-1995.  The fishery is active in New England waters

in all seasons.  The only reported fishery-related mortalities (two) occurred in 1991.  Total estimated mortality and

serious injury attributable to this fishery in 1991 was 181 (CV =0.97); average annual mortality and serious injury during

1994-1998 was zero.

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

1994-1 998 was  7.3 (CV =0.08)  (Table 2 ). 
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CANADA

No mortalities were documented in review of Canadian gillnet and trap fisheries (Read 1994).  However, in a recent

review of striped dolphins in Atlantic Canada two records of incidental mortality have been reported (Baird et al. 1997)

In the late 196 0's and early 1 970's two m ortalities each, w ere repo rted in trawl and  salmon net fishe ries. 

Between January 1993 and December 1994, 36 Spanish deep-water trawlers, covering 74 fishing trips (4,726

fishing days and 14,211sets), were obse rved in  NAFO Fishing Area 3 (off the Grand Bank) (Lens 1997).  A total of 47

incidental catches wer e record ed, which inc luded two  striped do lphins.  The incidental mortality rate for striped dolphins

was 0.01 4/set.

Table  2. Summary of the incidental mo rtality of striped dolphins (Stenella  coeruleoalba) by commercial fishery

including the years sampled (Years), the number of vessels active w ithin the fishery (Ve ssels), the type of d ata

used (Data Type), the annual observer coverage (Observer Coverage), the mortalities recorded by on-board

observers (Observed Mortality), the estimated annual mortality (Estimated Mortality), the estimated CV of the

annual mortality (Estimated CVs) and the mean annual mortality (CV in parentheses).

Fishery Years Number
Vessel

Data
Type1

Range of
Observer
Coverage2

Observed
Serious
Injury

Observed
Mortality

Estimated
Mortality

CVs Mean
Annual

Mortality

Pelagic
Drift

Gillnet

94-98 1994=12
1995=11
1996=10
1998=13

Obs
Data

Logbook

 .87, .99,
.64, NA,

.99

0, 0, 0, 0,
0

12, 2, 7,
NA, 4

 13, 2.03,
10, NA, 4

 .06, 0,
.22, NA,

0

 7.3
  (0.08)

TOTAL   7.3
 (0.08)

1 Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast Fisheries
Science Center (NEFSC) Sea Sampling Program.  Mandatory logbook (Logbook) data are used to measure total effort for
the pelagic drift gillnet and longline fishery, and these data are collected at the Southeast Fisheries Science Center (SEFSC).

2  Observer coverage for the pelagic drift gillnet and bottom trawl fishery are in terms of sets.
3 One vessel was not observed and recorded 1 set in a 10 day trip (in the logbook).  If you assume 1 set, the point estimate

would increase by 0.01 animals.

Other M ortality

From 1995- 1998, seven striped dolphins were stranded between Massachusetts and Florida (NMFS unpublished

data).

In eastern Canada, ten strandings were reported off eastern Canada from 1926-1971 , and nineteen from 1991-

1996 (S ergeant et al. 1970; Baird et al. 1997;  L ucas and H ooker 1 997).  In both time periods, most of the strandings

were on Sable Island, Nova Scotia.

STATUS OF STOCK

The status of striped dolphins, relative to OSP, in the USA Atlantic EEZ is unknown.  The species is not listed

as threatened or endangered under the Endangered Species Act.  There are insufficient data to determine the population

trends for this species. The total fishery-related mortality and serious injury for this stock is less than 10% of the

calculated PBR, therefore can be considered to be insignificant and approaching zero mortality and serious injury rate.

Average annual fishery-related mortality and serious injury does not exceed the PBR; therefore, this is not a strategic

stock. 

REFERENCES

Anon.  1991.  N ortheast ceta cean aerial su rvey and inter platform study.  NOAA, NMFS, NEFSC & SEFSC, 4 pp.

Available from NEFSC, Woods Hole Laboratory, Woods Hole, MA.

Archer, F. I., II and W. F. P errin. 1997.  Spec ies account of striped dolp hins (Stenella  coeruleoalba). Paper SC/49/SM27

presented to the IWC Scientific Committee, September 1997. 27 pp.



197

Baird, R.W.,  S. K. Hooke r, H. Whitehead , and R. Etcheberry. 19 97. A Review o f records of striped dolph ins (Stenella

coeruleoalba) from Can adian water s. IWC  Doc. SC /49/SM 4, 10 pp . 

Barlow, J., S. L. Swartz, T. C. Eagle, and P. R. Wade. 1995. U.S. Marine Mammal Stock Assessments: Guidelines for

Preparation, Background , and a Summary o f the 1995 Assessme nts. U.S. Dep. Commer., NOAA Tech. Memo.

NMFS-OPR-6, 73 pp.

Buckland, S. T., D. R. Andersen, K. P. Burnham, and J. L. Laake.  1993.  Distance sampling:  Estimating abundance of

biologica l populatio ns.  Chap man a nd Ha ll, New Y ork, 446  pp. 

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 Tu rtle Assessme nt Progra m, Univer sity of Rhode  Island.  Final R eport,

Contract A A51-C 78-48, B ureau of La nd Ma nagemen t, Washing ton, DC, 5 38 pp. 

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

Gowans,  S. and H. Whitehead. 1995. Distribution and habitat partitioning by small odontocetes in the Gully, a submarine

canyon on  the Scotian S helf. Can. J. Zool. 73:1599-1608.

Laake, J. L., S. T. Buckland, D . R. Anderson and K. P. Burnham.  1993.  DISTANCE user’s guide, V2.0.  Colorado

Coop erative Fish &  Wildlife R esearch U nit, Colorad o State U niversity, Ft. Collins, C olorado , 72 pp. 

Leatherwood, S., D. K. Caldwell and H. E. Winn.  1976.  Whales, dolphins, and porpoises of the western North Atlantic.

A guide to  their identification .  U.S. Dep t. of Comm erce, NO AA Te ch. Rep. N MFS  Circ. 396 , 176 pp . 

Lens, S. 1997. Interactions between marine mammals and deep water trawlers in the NAF O regulato ry area.  ICES CM

1997/Q:8. 10 pp.

Lucas, A. N. and S. K. Hooker.  1997.  Cetacean strandings on Sable Island, Nova Scotia, 1990-1996. Paper SC/49/06

presented to the IWC Scientific Committee, September 1997. 10 pp.

Mullin, K. D.  (in review).  Abundance and distribution of cetaceans in the southern U.S. Atlantic Ocean during summer

1998.  Fish. Bull., U.S.

Northridge, S. 1996.  Estimation of cetacean mortality in the U.S. Atlantic swordfish and tuna drift gillnet and pair trawl

fisheries.  Final rep ort to the No rtheast Fisherie s Science C enter, Con tract No. 4 0ENN F5001 60. 

Palka, D. 199 5. Abund ance estima te of the Gulf of M aine harbo r porpo ise.  Rep. int. Whal. Commn. Special Issue 16:27-

50.

Palka, D.  199 6.  Upd ate on abu ndance o f Gulf of M aine/Bay o f Fundy harb or porp oises.  NO AA/NM FS/NE FSC. Re f.

Doc. 96-04; 37p.  Available from: National Marine Fisheries Service, 166 Water Street, Woods Hole, MA 02543-

1026.

Palka, D.L. 1997. A review of striped dolphins (Stenella coeruleoalba) in U.S. Atlantic waters.  IWC Doc. SC/49/SM26,

13 pp.

Palka, D., G. Waring and D. Potter.  (in review).  Abundances of cetaceans and sea turtles in the northwest Atlantic during

summer 1 995 and  1998.  Fish. Bull., U.S.

Perrin, W. F.,  C. E. Wilson and F. I. Archer II.  1994.  Pages 129-159 in: S. H. Ridgway and R. Harrison (eds.), Handbook

of marine m ammals, V olume 5: T he first book  of dolphins , Acade mic Pres s, San Dieg o. 

Read, A. J.  1994.  Interactions between cetaceans and gillnet and trap fisheries in the northwest A tlantic.  Rep. int. W hal.

Commn. Special Issue  15: 133 -147. 

Sergeant,  D.E., A.W . Mansfield and B. Bec k.  1970.  In shore reco rds of cetace a for eastern C anada, 19 49-68.  J. Fish. Res.

Brd. of Can. 27: 1903-1915.

Schmidly,  D. J.  1981.  Marine mammals of the southeastern United States coast and the Gulf of Mexico.  Pub. No.

FWS /OBS-8 0/41, U .S. Fish and W ildlife Service, O ffice of Biolo gical Service s, Washin gton, DC , 163 pp . 

Wade, P. R. and R. P. Angliss. 1997. Guidelines for assessing marine mammal stocks: Report of the GAMMS W orkshop

April 3-5, 1996, Seattle, Washington. U.S. Dep. Commer., NOAA Tech. Memo. NMFS-OPR-12, 93 pp.

Waring, G. T.,  C. P. Fairfield , C. M. Ru hsam and  M. Sano .  1992.  C etaceans ass ociated with  Gulf Stream features off the

northeastern  USA she lf. ICES Marine Mammals Comm. CM 1992/N:12, 29 pp.

Waring, G. T. 19 98.  Results o f the summer 1 991 R/V  Chapman marine mammal sighting survey.  NOAA NMFS NEFSC,

Lab. Ref. Doc. N o. 98-09, 21 p p. Northeast Fisheries Scienc e Center, Wo ods Hole, M assachusetts.



198

December 1998

SPINNER DOLPHIN (Stenella longirostris):
Western North Atlantic Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Spinner dolphins ar e distributed  in oceanic a nd coastal tro pical waters (Leatherwood et al. 1976).  T his is

presumably an offshore, d eep-water sp ecies (Schm idly 1981 ; Perrin and  Gilpatrick 1 994), and  its distribution in the A tlantic

is very poor ly known.  In the w estern No rth Atlantic, these d olphins oc cur in deep water along m ost of the U.S. co ast south

to the West Indies and Ven ezuela, includ ing the Gulf of M exico.  Spin ner dolph in sightings have o ccurred e xclusively 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 Florida in the Gulf of Mexico.  The

North  Carolina stra ndings rep resent the northernmost documented distribution of this species in the Atlantic.  Stock

structure in the we stern North  Atlantic is unkno wn.  

POPU LATIO N SIZE

The number o f spinner do lphins inhabiting  the U.S. Atla ntic Exclusive Economic Zone (EEZ) is unknown and

seasonal ab undance  estimates are n ot available fo r this species sinc e it was rarely seen  in any of the surve ys. 

Minimum Po pulation Estimate

Present d ata are insufficient to  calculate a m inimum po pulation estim ate. 

Current Population Trend

There a re insufficient data  to determin e the pop ulation trends  for this species. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maxim um net pro ductivity rates are  unknown fo r this stock.  For purposes of this assessment, the

maximum net produ ctivity rate was assu med to  be 0.04.  This value is based on theoretical modeling showing that cetacean

populations may not grow at rates much greater than 4% given the constraints of their reproductive life history (Barlow

et al. 1995).  

POTENTIAL BIOLOGICAL REMOVAL

Potential Biologic al Removal (PBR) is the product of minimum population size, one-half the maximum

produc tivity rate, and a “re covery” fac tor (MM PA Sec . 3. 16 U.S.C. 1362; Wade and  Angliss 1997).  The minimum

population size is unknown.  The ma ximum produc tivity rate is 0.04, the default value for cetaceans.  The “recovery”

factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum

sustainable  population (OSP) is assu med to b e 0.5 bec ause this stock is o f unknown sta tus.  PBR  for the western  North

Atlantic spinner dolphin is unknown because the minimum population size is unknown.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Total ave rage annua l estimated av erage fishery-re lated morta lity and seriou s injury to this stock in the A tlantic

during 1992-1996 was 0.38 spinner dolphin (CV =  0.35).

Fishery Information

   There was no documentation of spinner dolphin mortality or serious injury in distant-water fleet (DWF) activities

off the northeast U .S. coast (W aring et al.. 1990).  No takes were documented in a review of Canadian gillnet and trap

fisheries (Rea d 1994 ). 

Data  on current incidental takes in U.S. fisheries are available from several sources.  In 1986, NMFS established

a mandatory self-reported Fishery information system for large pelagic fisheries.  Data files are maintained at the Southea st

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,
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the SEFSC provided observer coverage of pelagic longline vessels fishing off the Grand Banks (Tail of the Banks) and

provides observ er coverage of vessels fishing south of Ca pe Hatteras.

By-catch has been observed by NMFS Sea Samplers in the pelagic drift gillnet fishery, but no mortalities or

serious injuries have been documented in the pelagic longline, pelagic pair trawl, Northeast multispecies sink gillnet, mid-

Atlantic coastal  gillnet, and North Atlantic bottom  trawl fisheries.

The estimated total number of hauls in the pelagic drift gillnet  fishery increased from 714 in 1989 to  1,144 in

1990; thereafter, with the in troduction  of quotas, effo rt was severely re duced.  The estimated number of hauls in 1991,

1992, 1993, 1 994, 19 95, and 1 996 wer e 233, 243, 232, 197, 164, an d 149 re spectively. Fifty-nine  different vessels

participated in this fishery at one time or another between 1989 and 1993.  Since 199 4, between 10-12 vessels have

participated in the fishery (Table 2).  Observer coverage, expressed as percent o f sets observe d, was 8%  in 1989, 6 % in

1990, 20% in 1991, 40% in 1992, 42% in 1993, 87% in 1994,  99% in 1995, and 64% in 1996.  Effort was concentrated

along the southern edge of Georges Bank and off Cape Hatteras.  Examination of the species composition of the catch and

locations of the fishery throughout the year, suggested that the pelagic drift gillnet fishery be stratified into two strata, a

southern or winter stratum, and a northern or summer stratum.  Estimates of the total by-catch, from 1989 to 1993, were

obtained using the aggre gated (po oled 19 89-199 3) catch rate s, by strata (No rthridge 19 96).  Estima tes of total annua l by-

catch for 1994 and 1995 were estimated from the sum of the observed caught and the product of the average bycatch per

haul and the number of unobserved hauls as recorded in self-reported Fishery information.  Variances were estimated using

bootstrap re-sampling techniques.  One spinner dolphin mortality was observed between 1989 and 1993 and occurred east

of Cape Hatteras in March 1993.  Estimated annual fishery-related mortality and serious injury attributab le to this fishery

(CV in parentheses) was 0.7 in 1989 (1. 00), 1.7 in 1990 (1.00), 0.7 in 1991 (1.00), 1.4 in 1992 (0.31),  0.5 in 1993 (1.00),

and zero from  1994-1 996.  Total average annual estimated average fishery-related mortality and serious injury to this stock

in the Atlantic during 1992-1996 was 0.38 spinner dolphin (CV = 0.35) (Table 1).  The 1992-1996 period provide s a better

characterization of this fishery (i.e., fewer vessels and increased observer coverage).

Table  1. Summary of the incidental mortality of spinner dolphins (Stenella lo ngirostris ) by commercial fishery including

the years sampled (Years), the number of vessels active within the fishery (Vessels), the type of data used (Da ta

Type), the annual observer coverage (Observer Coverage), the mortalities recorded by on-board observers

(Observed Mortality), the estimated annual mortality (Estimated Mortality), the estimated CV of the annual

mortality (Estimated CVs) and the mean annual mortality (CV in parentheses).

Fishery Yea

rs

 Vessels 1 Data Type 2 Observer

Coverage  3 

Observed

Mortality

Estimated

Mortality 4

Estimated

CVs 4

Mean

Annual

Mortality

Pelagic

Drift

Gillnet

 92-

96

1994=12

1995=11

1996=10

Obs. D ata

Logbook

.40, .42,

.87, .99,

.64

1, 0, 0, 0,

0

1.4, 0.5, 0,

05, 0

   

.31, 1.0, 0,

0, 0

0.31

 (.35)

TOTAL 0.31

(.35)
1 1994 and  1995 - 199 6 shown, other years not ava ilable on an annual basis.
2 Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast

Fisheries Science Center (N EFSC) Se a Sampling Pro gram. Mand atory logbook (Lo gbook) data are  used to

measure total effort, and the data are collected at the Southeast Fisheries Science Center (SEFSC).
3 The ob server cov erage and  unit of effort for the P elagic Drift G illnet is a set.
4 For 1991-1993, pooled b ycatch rates were used to estimate bycatch in months that had fishing effort but did not

have observer  coverage .  This method is described in Northridge (1996).  In 1994 and 1995, observer coverage

increased s ubstantially, and  bycatch rates  were not po oled for this p eriod. 
5 One vessel was not observed and recorded 1 set in a 10 day trip in the SEFSC mandatory logbook. If you assume

the vessel fished 1.4  sets per day as estimated from the 1995  SS data, th e point estima te may increa se by 0.8

animals. However, the SEFSC mandatory logbook data was taken at face value, and the refore it  was assumed that

1 set was fished within this trip, and the point estimate would then increa se by 0.1 animals.
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STATUS OF STOCK

The status of spinner 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. There are insufficient data to determine the population trends

for this species.  PBR cannot be calculated for this stock, but no fishery-related mortality and serious injury has been

observed since 1992; therefore, total fishery-related mortality and serious injury can be considered insignificant and

approaching zero mo rtality and serious injury rate.  Population size and PBR cannot be estimated, but fishery-related

mortality is very low ; therefore, this stoc k is not a strategic sto ck. 
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Figure 1.  Distribution of bottlenose dolphin sightings

from NEFSC and SEFSC  shipboard and aerial surveys

during the summer in 1990-1998. Isobaths are at 100 m

and 1,0 00 m. 

September 2000

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

STOCK DEFINITION AND GEOGRAPHIC RANGE

There are two hematologically and morphologically distinct bottlenose dolphin ecotypes (Duffield et al. 1983;

Duffield 19 86) which  correspo nd to a shallow water ecotype and a deep water ecotype; both ecotypes have been shown

to inhabit waters in th e western N orth Atlantic  Ocean (H ersh and D uffield 1990; M ead and  Potter 19 95; Curry a nd Smith

1997) . 

Bottlenose  dolphins which had stranded alive in the western North Atlantic in areas with  direct access to deep

oceanic waters had hemoglobin profiles which matched 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 hemato logical 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 (Figure 1) and

survey personnel observations (NMFS unpub lished data),

the western North Atlantic offshore sto ck is believed  to

consist of bottlenose dolphins corresponding to the

hematolo gically and mo rphologic ally distinct deep , cold

water ecotype.

Extensive aerial surveys  in 1979-1981 indicated

that the stock extended along the entire  continental she lf

break from Georges Bank to  Cape Hatteras during spring

and summer (C ETA P 198 2; Kenney 1990).  The

distribution of sightings con tracted towa rds the south in

the fall and the central portion of the survey area was

almost devoid of sightings in the winter, although there

were still sightings as far north as the southern edge of

Georges Bank.  The offshore stock is concentrated along

the continental shelf break in waters of depths > 25 m and

extends beyond the continental shelf into continental

slope waters in lower concentration (Figure 1) consistent

with Kenney 1990.  In Canadian waters, bottlenose

dolphins have occasionally been sighted on the Scotian

Shelf, particularly in the Gully (Gowans and Whitehead

1995; NMFS unpublished data).  Recent information from

Wells  et al. (1999) indicates that the range of the offshore

bottlenose dolphin may include waters beyond the

continental slope and that offshore bottlenose dolphins

may move between the Gulf of Mexico and the Atlantic.

Dolphins with characteristics of the offshore type have

been stranded as far south as the Florida Keys, but there are no abundance or distribution estimates available for this stock

in USA E xclusive Ec onomic Z one (EE Z) waters sou th of Cape  Hatteras. 

POPU LATIO N SIZE

An abundance of 16,689 (CV=0.32) for bottlenose dolphins was estimated from a line transect sighting survey

conducted during July 6 to September 6, 1998 by a ship and  plane that surv eyed 15,9 00 km o f track line in waters  north

of Maryland (38° N) (Figure 1; Palka et al. in review).  Shipboard data were analyzed using the modified d irect duplica te
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method (Palka 1995) that accounts for school size bias and g(0), the proba bility of detecting a group on the track line.

Aerial data were not corrected for g(0).

An abundance  of 13,944 (CV=0.38 ) for bottlenose dolphins was estimated from a shipboard line transect sighting

survey conducted between 8 July and 17 August 1998 that surveyed 5,570 km of track line in waters south of Maryland

(38°N) (Figure 1; Mullin in review). Abundance estimates were made using the program DISTANCE (Buckland et al.

1993; Laake et al. 1993) where school size bias and ship attraction were accounted for.

The best available abundance estimate for bottlenose dolphins is the sum of the estimates from the two 1998 USA

Atlantic surveys , 30,633  (CV=0 .25), where  the estimate from  the northern U SA Atlantic is  16,689 (CV=0 .32) and from

the southern U SA Atlantic is 1 3,944 (C V=0.3 8).  This jo int estimate  is considered best because together these two surveys

have the mo st complete  coverage  of the species ’ habitat.

Minimum Po pulation Estimate

The minimum population estimate is the lower limit of the two-tailed  60% c onfidence  interval of the log -normally

distributed best abundance estimate.  This is equivalent to the 20th percentile of the log-normal distribution as specified

by Wade an d Angliss (1997).  The best estimate of abundance for offshore bottlenose dolphins is 30,633 (CV=0.25). The

minimum population estimate for the western North Atlantic offshore bottlenose is 24,897.

 

Current Population Trend

The data are insufficient to determine population trends.  Previous estimates canno t be applied to this process

because previous survey coverage of the species’ habitat was incomplete.

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum ne t productivity rates are unknown for this stock.  Fo r purposes of this assessment, the

maximum net productivity rate was assumed to be 0.04.  This value is based on theoretical modeling showing that cetacean

populations may not grow at rates much greater than 4% given the constraints of their reproductive life history (Barlow

et al. 1995).  

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum

produc tivity rate, and a “recovery” factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997).  The minimum

population size for offshore bottlenose dolphins is 24,897.  The maximum productivity rate is 0.04, the default value for

cetaceans.  The “recovery” factor, which accounts for endangered, depleted, threatened stocks, or stocks of unknown status

relative to optimum  sustainable p opulation ( OSP)  is assumed to  be 0.5  because this stock is of unknown status.   PBR for

the western North Atlantic offshore bottlenose dolphin is 249.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

  Total ann ual estimated  average fishe ry-related mo rtality or serious inju ry to this stock during  1994-1998 was

5.3 bottlen ose dolp hins (CV= 0.03). 

Fishery Information

There was no documentation of marine mammal mortality or serious injury in distant-water fleet (DWF) activities

off the northeast c oast of the U SA prior  to 1977 .  A fisheries observer program which recorded fishery data and information

on incidental byc atch of marin e mamm als was established with implementation of the Magnuson Fisheries Conservation

and Management Act (MFCMA) in 1977.  DWF effort in the USA Atlantic EEZ under MFC MA wa s directed p rimarily

towards Atlantic mackerel and squid.  An average of 120 different foreign  vessels per yea r (range 10 2-161) o perated w ithin

the Atlantic coast EEZ from 1977 through 1982.  In 1982, the first year that NMFS Northeast Regional Observer Program

assumed responsib ility for observer coverage of the longline vessels, there were 112 different foreign vessels, eighteen

(16%) of which were  Japanese  tuna longline ve ssels opera ting along the USA east coast.  Between 1983 and 19 91, the

number of foreign fishing vessels operating within the USA Atlantic EEZ each year declined from 67 to nine. 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.  From 1987-91, 100% observer coverage was maintained.  Foreign fishing operations for squid ceased at the end of

the 1986 fishing season and for mackerel at the end of the 19 91 season.  Ob servers in this program record ed nine bottlenose
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dolphin  mortalities in foreign-fishing activities during 1977-1988  (Waring et al. 1990).  Seven takes occurred in the

mackere l fishery, and one  bottlenose  dolphin ea ch was caug ht in both the sq uid and ha ke trawl fisheries.  

Data  on current incidental takes in USA fisheries are available from several sources.  In 1986, NMFS established

a mandatory self-reported fisheries information system for large  pelagic  fisheries.  Data files are maintained at the Southeast

Fisheries Sc ience Cen ter (SEFS C).  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

provide s observer  coverage  of vessels fishing so uth of Cap e Hatteras. 

Bycatch has been observe d by NM FS Sea Sam plers in the pelagic d rift gillnet, pelagic pa ir trawl, and N orth

Atlantic bottom tr awl fisheries, but no mortalities have been documented in the Northeast multispecies sink gillnet and

pelagic longline fisheries.

Pelagic Longline 

The pelagic longline fishery operates  in the USA Atlantic (including Caribbean) and Gulf of Mexico EEZ (SEFSC

unpublished data).  Interactions between the  pelagic  longline fishery and bottlenose dolphins have been reported; however,

a vessel may fish in more than one statistical reporting area and it is not possible to separate estimates of fishing effort other

than to subtract Gulf of Mexico effort from Atlantic fishing effort, which includ es the Carib bean Sea .  Total effort,

excluding the Gulf of Mexico, for the pelagic longline fishery, based on mandatory self-reported fisheries information, was

11,279  sets in 1991, 9 ,869 sets in 1 992, 9,8 62 sets in 19 93, 9,48 1 sets in 1994, 10,129 sets in 1995, 9,885 sets in 1996,

8,023 sets in 1997 , and 6,76 5 in 1998  (Cramer  1994; S cott and Brown 1997; Johnson et al. 1999, Yeung 1999 a).  Since

1992, this fishery has bee n monitore d with about 5% observer coverage, in terms of trips observed, within every statistical

reporting area within the EEZ and beyond.  Off the USA Atlantic coast, 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.  Yeung (1999a) provides estimates of mortality for 1998, based on a treatment which includes

seriously injured animals as mortalities, following guidelines proposed by the NOAA Fisheries Office of Protected

Resources (Federal Register Docket No., I.D. 051398C). Yeung (1999b) provides revised estimates of mortality for 1993-

1997. These estimates, which treat serious injured animals as mortalities, replace the  1993-1997 estimates which were

based on a revised analysis of the observed incidental take and self-reported incidental take and effort data (Johnson et al.

1999), and which replaced previous estimates for the 1992-1993  (Cramer 1994) and 1994-1995 periods (Scott  and Brown

1997).  Most of the estimated marine mammal bycatch was from EEZ waters between South Carolina and Cape Cod

(Johnson et al. 1999).  D uring 199 3-1998 , in waters not inclu ding the G ulf of Mexic o, one bo ttlenose do lphin was caught

and released alive during 1993, and one was caught and released alive during 1998.

Pelagic Drift Gillnet

The estimated total number of hauls in the pelagic drift gillnet  fishery increase d from 71 4 in 1989  to 1,144  in

1990; thereafter, with the introduction of quotas, effort was severely reduced.  The estimated number of hauls in 1991,

1992, 1993, 1994, 1995,  1996, and 1998 were 233, 243, 232, 197, 164, 149, and 113 respectively.  In 1996 and 1997,

NMFS issued management regulations which prohibited the operation of this fishery in 1997.  Further, in January 1999

NMFS issued a Fina l Rule to pro hibit the use of driftnets (i.e., permane nt closure) in the  North  Atla ntic swordfish fishery

(50 CFR P art 630).  Fifty-nine different vessels participated in this fishery at one time or another between 1989 and 1993.

Since 1994, between 10- 13 vessels have participated in the fishery (Table 1).  Observer coverage, expressed as percent

of sets observed, was 8% in 1989, 6 % in 199 0, 20%  in 1991, 4 0% in 19 92, 42%  in 1993, 8 7% in 19 94,  99%  in 1995, 64%

in 1996, 1997 (NA), and 99% in 1998.  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 pelagic drift gillnet fishery be stratified into two strata, a southern or winter stratum, and a northern or summer

stratum.  Estimates of the total bycatch, from 1989 to 1993, were obtained using the aggregated (pooled 1989-1993) catch

rates, by strata (Northridge 1996).  Estimates of total annual bycatch for 1994 and 1995 were estimated from the sum of

the observed caught and the product of the average bycatch per haul and the n umber o f unobserve d hauls as rec orded in

self-reported fisheries information.  Variances were estimated using bootstrap re-sam pling techniques.  Sixty bottlenose

dolphin mortalities have been observed between 1989 and 1998. Estimated bottlenose dolphin kills (CV  in parentheses)

extrapolated for each year were 72 in 1989 (0.18), 115 in 1990 (0.18), 26 in 1991 (0.15), 28 in 1992 (0.10), 22 in 1993

(0.13), 14 in 1994 (0.04), 5 in 1995 (0),   zero in 19 96, and 3  in 1998 ( 0).  Mea n annual estim ated fishery-relate d mortality

for this fishery in 19 94-199 8 was 5.3  b ottlenose d olphins (C V=0.0 3) (Tab le 1). 

Pelagic Pair Trawl
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Effort in the pelagic p air trawl fishery  incre ased durin g the period 1989 to 1993, from zero hauls in 1989 and

1990, to an estimated 171 hauls in 1991, and then to an estim ated 536  hauls in 199 2, 586 in  1993, 407 in 1994, and 440

in 1995, respectively.  This fishery ceased operations in 1996, when NMFS rejected a p etition to cons ider pair  trawl gear

as an authorized gear type in Atlantic tunas fishery.  The fishery operated from August-November in 1991, from June-

November in 1992, from June-October in 1993 (Northridge 1996), and  from mid-summer to November in 1994 and 1995.

Sea sampling began in October 1992 (Gerrior et al. 1994), and 48 sets (9% of the total) were sampled in that season, 102

hauls (17% of the total) were sampled in 1993.  In 1994 and 1995, 52% and 55%, respectively, of the sets were observed.

Nineteen vessels have operated in this fishery.  The fishery extends from 35oN to 41oN, and from 69°W to 72°W.

Appro ximately 50% of the total effort was within a one degree square at 39oN, 72oW, around Hudson Canyon.

Examination of the locations and species composition of the bycatch, showed little seasonal change for the six months of

operation and did not warrant any seasonal or areal stratification of this fishery (Northridge 1996).  Thirty-two bottlenose

dolphin  mortalities were obse rved betw een 199 1 and 19 95.  Estima ted annual fishe ry-related mo rtality (CV in  parentheses)

was 13 dolphins in 1991 (0.52), 73  in 1992 ( 0.49), 85  in 1993 ( 0.41), 4 in 1 994 (0.4 0) and 17  in 1995 ( 0.26).  Sinc e this

fishery no longer exists, it has been excluded from T able 1.  During the 19 94 and 199 5 experimental fishing seasons,

fishing gear experiments were co nducted to collect data o n environmental param eters, gear behavior, and gear handling

practices to evaluate facto rs affecting catch  and bycatc h (Goud ey 1995 , 1996).  R esults of these studies have been presented

at Offshore Cetacean T ake Reduction T eam Mee tings.

North  Atlantic  Bottom  Traw l:

Vessels  in the North A tlantic bottom  trawl fishery, a  Category II I fishery under th e MM PA, were  observed  in order

to meet fishery management needs, rather than marine mamma l managem ent needs.  An averag e of 970 ( CV=0 .04) vessels

(full and part time) participated annually in the fishery during 1989-1993. The fishery is active in New E ngland wate rs in

all seasons. O ne bottleno se dolphin  mortality was documented in 1991 and  the total estimated  mortality in this fishery in

1991 w as 91 (CV =0.97) .  Since 199 2 there were  no bottleno se mortalities o bserved in  this fishery.

Squid, Mackerel and Butterfish:

The mid-Atlantic mackerel and squid trawl fisheries were combined into the Atlantic squid, mackerel and

butterfish trawl fishery in 1996. These fisheries operate seasonally, principally in the USA mid-Atlantic and southern New

England continental shelf region. The mackerel trawl fishery was classified as a Category II fishery since 1990 and the

squid fishery was origina lly classified as a Ca tegory II fishery in 1 990, bu t was reclassified  as a Catego ry III fishery in

1992.  The combined fishery has been proposed for classification as a Category II fishery.  In 1996, mackerel, squid, and

butterfish trawl fisheries were combined into the Atlantic squid, mackerel, and butterfish trawl fishery, and maintained a

Category II classification.  Although there were reports of bottlenose dolphin mortalities in the foreign fishery during 1977-

1988, there were no fishery-related mortalities of bottlenose dolphins reported in the self-reported fisheries information

from the mackerel trawl fishery between 1990-1992.
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Table  1.  Summary of the incidental mortality of bottlenose dolphins ( Tursiops truncatus) by commercial fishery including

the years sampled (Years), the  number o f vessels active with in the fishery (Ve ssels), the type of d ata used (D ata

Type), the annual observer coverage (Observer Coverage), the mortalities recorded by on-board observers

(Observed Mortality), the estimated annual mortality (Estimated Mortality), the estimated CV of the annual

mortality (Estimated CVs) and the mean annual mortality (CV in parentheses).

Fishery Years  Vessels Data Type 1 Observer
Coverage 2  

Observed
Serious
Injury

Observed
Mortality

Estimated
Mortality4  

Estimated
CVs 

Mean
Annual

Mortality

Pelagic Drift
Gillnet5  94-98

1994=12
1995=11
1996=10

1997=N/A
1998=13

Obs. Data
Logbook

.87, .99,
.64, NA,

.99

0, 0, 0,
NA, 0

12, 5, 0 , NA,
3

13, 5.03, 0, NA,
3

 .05, 0, 0,
NA, 0

5.3
(0.03)

TOTAL 5.3
(0.03)

1 Observer data (Obs. Data) are used to measure bycatch rates, and the data are collected w ithin the Northeast

Fisheries Science Center (NE FSC) Se a Samplin g Progra m. Man datory logb ook (Lo gbook)  data are use d to

measure total effort for the p elagic drift gillnet fi shery, and these data are collected at the Southeast Fisheries

Science Center (SEFSC).
2 The observer coverage for the pelagic drift gillnet is measured in terms of sets. The proportion of trips sampled

by the NEFSC Sea Sampling Program are reported here.
3 

One vessel was not observed and recorded 1 set in a 10 day trip in the SEFSC mandatory logbook. If you assume
the vessel fished 1.4  sets per day as estimated from the 1995 SS data, the point estimate may increase by 0.42

animals. However, the SEFSC mandatory logbook data was taken at face value, and therefore it was assumed that

1 set was fished within this trip, and the point estimate would then increa se by 0.03 animals.
4 Annual mortality estimates do not include any animals injured and released alive.
5 The fishery did not operate in 1997; the average annual mortality is based on the number of years (4; 1994-1996,

1998) that the fishery operated.

Other M ortality

 Bottlenose dolphins are one of the m ost frequently-stra nded sm all cetaceans  along the Atla ntic coast.  Many of

the animals show signs of human interaction (i.e., net marks, mutilation, etc.).  The estimated number of animals that

represent the offshore stock is presently under evaluation.

STATUS OF STOCK

The status of this stock relative to OSP in the Atlantic EEZ is unknown.  The western north Atlantic offshore

bottlenose dolphin  is not listed as threatened or endangered under the Endan gered Sp ecies Act.  T here are insufficie nt data

to determine the population trends for this species.  This level is  less than 10% of the calculated PBR and, therefore, can

be considere d to be insign ificant and ap proachin g zero mo rtality and seriou s injury rate.  Average 1994-1998 annual

fishery-related mortality and serious injury does not exceed the PBR; therefore, this is 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 occu rring farther offsho re than harp  seals (Lavigne and Kovacs 1988; Stenson et al.. 1996).  Hooded seals tend

to wander far out of their range and have been seen as far south as Puerto Rico, with increased occurrences from Maine

to Florida.  T hese app earances u sually occur b etween Jan uary and M ay.  Although it is not known which stock these  seals

come from, it is known that during this time frame, the Northwest Atlantic stock of hooded seals are a t their southern most

point of migration in  the Gulf of St. L awrence.  T he worlds' ho oded se al popula tion is divided into three separate stoc ks,

each identified with  a specific breeding site (Lavigne and Kovacs 1988).  In the northwest Atlantic, whelping occurs in the

Davis  Strait, off Newfoundland and in Gulf of St. Lawrence (Stenson et al.. 1996).  One stoc k, which whelps off the coast

of eastern Canada, is divided into two breeding herds (Front and Gulf) which breed on the pack ice.  The Front herd

(largest)   breeds o ff the coast of N ewfoundla nd and L abrado r and the G ulf herd bree ds in the Gu lf of St. Lawrence.  The

second stock breeds  in the Davis Strait, and the third stock occurs on the  West Ice off eastern Greenland.

Hooded seals are a highly migratory species.  Hooded seals remain on the Newfoundland continental shelf during

winter/spring (Stenson et al.. 1996).  Breeding occurs at about the same time in March for each stock.  A dults from all

stocks then assemble in the Denmark Strait to molt between late June and August (King 1983; Anon 1995), 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 sum mer and e arly

fall (Lavigne an d Kova cs 1988 ).  Little else is known about the activities of hooded seals during the rest of the year until

they assemb le again in Feb ruary for bre eding.   

Hooded seals are rarely fo und in the U .S. Atlantic Exclusive E conom ic Zone.  Sm all numbers  of hoode d seals

at the extreme s outhern limit o f their range oc cur in the winter and spring seasons. The influx of harp seals an d geogra phic

distribution in N ew Englan d to mid-A tlantic waters is ba sed on stran ding data. 

POPU LATIO N SIZE

The number of hooded seals in the western North Atlantic is unknown.  Seasonal abundance estimates are

available based on a variety of analytical methods based on commerc ial catch data, and including aerial surveys.  Th ese

methods often include surveying the whelping concentrations and modeling the pup production. Several estimates of pup

production at the Front are available.  Hooded seal pup  production between 1966 and 1977 was estimated between 25,000 -

32,000 annually (Benjaminsen and Oritsland 1975; Sergeant 1976; Lett 1977; W inters and Bergflodt 1978; Stenson et al..

1996).  Estimated pup production dropped to 2 6,000 hooded seal pups in 1978 (W inters and Bergflodt 1978).  Pup

production estimates began to increase after 1978, reaching 62,000 (95% CI. 43,700 - 89,400) by 1984  (Bowen et al..

1987).  Bowen et al.. (1987) also  estimated pup produc tion in the Da vis Strait at 18,6 00 (95%  C.I. 14,00 0 - 23,00 0).  A

1985 survey at the Front (H ay et al. 1985) p roduced  a estimate of 6 1,400 (9 5% C.I . 16,500  - 119,45 0).  Ham mill et al.

(1992) estimated pup production to be 82,000 (SE= 12,636) in 1990.  No recent population estimate is available, but

assuming a ratio of pups to total population of 1:5, pup production in the Gulf and Front herds would represent a total

population of appro ximately 400 ,000-45 0,000 hooded seals (Stenson 1993).  Based on the 1990 survey, Stenson et al..

(1996) suggests that pup production may have increased at about 5% per year since 1984.  However,  because of exchange

between the Front and the Davis S trait stocks, the po ssibility of a stable  or slightly declining level of pup production are

also likely (Stenson 1993; Stenson et al.. 1996).  It appears that the number of hooded seals is increasing.
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Table 1. Summary of pup production estimates for western North Atlantic hooded seals.  Year and area covered during

each abundance survey, and resulting abundance estimate (Nmin) and coe fficient of variation ( CV). 

Month/Year Area Nmin CV

1978 Front herd: Newfoundland/ Labrador 26,000 None reported

1984 Front herd: Newfoundland/Labrador 62,000 None reported

1984 Davis Stra it 18,600 None reported

1985 Front herd: Newfoundland/Labrador 61,400 None reported

1990 Front herd: Newfound/Labrador 82,100 None reported

Minimum pop ulation estimate

Present data are insufficient to calculate the minimum po pulation estimate for U.S. waters.  It is estimated that

there are approximately 400,000 hooded seals (5:1 ratio of adults to pups) in Canadian waters (Stenson et al.. 1993). 

Current population trend

The population appears to be increasing in U.S. Atlantic EEZ, judging from stranding records, although the actual

magnitude of this increase is unknown.  The Canadia n popula tion appe ars to be increasing but, because different methods

have bee n used ove r time to estimate  populatio n size, the mag nitude of this incre ase has not b een quan tified. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates are unknown for this stock.  The most appropriate data are based on

Canadian studies.  Pup production in Canada may be increasing 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 1 993). 

For purposes of this assessment, the maximum net productivity rate was assumed to be 0.12.  This value is based

on theoretical m odeling sho wing that pinnip ed pop ulations may no t grow at rates much greater than 12% given the

constraints of their reproductive life history (Barlow et al. 1995).  

POTENTIAL BIOLOGICAL REMOVAL

Potential Biologic al Remo val (PB R) is the pro duct of minimum population size, one-half the maximum

produc tivity rate, and a “recovery” factor (M MPA  Sec. 3. 16 U.S.C . 1362; W ade and Angliss 1997) .  The minimum

population size is  unknown.  The maximum produc tivity rate is 0.12, the  default value fo r pinniped s.  The recover factor

(FR ) for this stock is 1.0, the value for stocks with unknown population status, but know to be increasing.  PBR for the

western North  Atlantic hoo ded seal in U .S. waters is  unknown.  Applying the formula to abundance estimates (400,000)

in Canadia n waters results in a  PBR = 24,00 0 hood ed seals. 

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

In Atlantic Canada, hooded seals have been commercially hunted at the Front since the late 1800's.  In 1974 total

allowable  catch (TAC) was set at 15,000, and reduced to 12,000 in 1983 and to 2,340 in 1984 (Stenson 1993; Anon 1998).

From 1991- 1 992 the T AC was inc reased to 1 5,000.  A  TAC of 8,000 was set for 1993, and held at that level through 1997.

From 1974 through 1982, the average catch was 12,800 animals, mainly pups.  Since 1983 catches ranged from 33 in 1986

to 6,425 in 1 991, with a m ean catch o f  1,001 between 1983 and  1995.  In 1996 catches (25,754) were more than three

times the allowable quota (Anon 1998).  The high catch was attributable to good ice conditions and strong market demand.

Catches in 1997 were 7,058, slightly below the TAC.

 Hunting in the Gulf of St. Lawrence (below 500N) has been prohibited since 1964.  No comm ercial hunting of

hooded  seals is permitted  in the Davis S trait. 

  Total ann ual estimated  average fishe ry-related mo rtality or serious inj ury to this stock in U.S. waters during

1992-1 996 was  5.6 hood ed seals (C V = 0.9 6; Table  2). 
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Fishery Information

USA

Data  on current incidental takes in U.S. fisheries are available from several sources.  In 1986, NMFS established

a mandatory self-reported fishery information system for large pelagic fisheries.  Data files are maintained at the Sou theast

Fisheries Science Center (SEFSC).  The No rtheast 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 provid ed observer coverage of pelagic longline vessels fishing off the Grand Banks (Tail of the Banks) and

provide s observer  coverage  of vessels fishing so uth of Cap e Hatteras. 

Recent by-catch has been observed by NMFS Sea  Samplers in the New England multispecies sink gillnet fisheries,

but no mortalities h ave been  docume nted in the M id-Atlantic co astal gillnet, Atlanti c drift gillnet, pelagic pair trawl or

pelagic long line fisheries. 

In 1993, there were ap proximately 349 full and p art-time vessels in the New England multispecies sink gillnet

fishery, which covered  the Gulf of M aine and so uthern Ne w England  (Table  2).  An additional 187 vessels were reported

to occasionally fish in the Gulf of Maine w ith gillnets for bait or personal use; however, these vessels were not covered by

the observer program (Walden 1996 ) and their fishing effort was not used in estimating mortality. Observer coverage  in

terms of trips has been 1%, 6%, 7%, 5%, 7%, 5%, and 4% for 1990 to 1996, respectively.  The fishery has been observed

in the Gulf  of Maine and in Southern New England.  There was one hooded seal mortality observed in the New England

multispecies sink gillnet fishery between 1990 and 1996.  Annual estimates of hooded seal by-catch in the New England

multispecies sink gillnet fishery reflect seasonal distribution of the species and of fishing effort.  Estimated annual

mortalities (CV in parentheses) from this fishery during 1990-1996 was zero (1990 -1994), and 28 in 1995 (0.96),  and zero

in 1996.  The 1995 by-catc h includes five animals from the estimated number of unknown seals (based on observed

mortalities of seals that could  not be identified to species).  The unknown seals were prorated, based on spatial/temporal

patterns of by-catch o f harbor sea ls, gray seals, harp seals, and hooded seals.  Average annual estimated fishery-related

mortality and serious injury to this stock attributable to this fishery during 1992-1996 was 5.6  hooded  seals (CV = 0.96).

The stratification design used is the same as that for harbor porpoise (Bravington and Bisack 1996).  T he by-catch occurred

only in winter (January-May) and was in waters between Cape Ann and New Hampshire.

CANADA

An unknown n umber o f hooded  seals have b een taken in N ewfoundla nd and L abrado r groundfish g illnets (Read

1994).

There were 3,121 cod traps operating in Newfoundland and Labrador during 1979, and about 7,500 in 1980 (Read

1994) .  This fishery was  closed at the e nd of 199 3 due to co llapse of Ca nadian gro undfish resou rces. 

Hooded seals are being taken in Canadian lumpfish and groundfish gillnets and trawls; however, estimates of total

removals h ave not be en calculated  to date. 
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Table 2. Summary of the incidenta l mortality of hoo ded seal (C ystophora  cristata) by co mmercial fis hery including the

years sampled (Yea rs), the number of vessels active within the fishe ry (Vessels), the  type of data u sed (Da ta

Type), the annual observer coverage (Observer Coverage), the mortalities recorded by on-board observers

(Observed Mortality), the estimated annual mortality (Estimated Mortality), the estimated CV of the annual

mortality (Estimated CVs) and the mean annual mortality (CV in parentheses).

Fishery Years  Vessels Data Type 1 Observer

Coverage  2

Observed

Mortality

Estimated

Mortality 

Estimated

CVs 

Mean

Annual

Mortality

New England

Multispecies

Sink Gillnet

92-96 349 Obs. D ata

Weigh out,

Logbooks

 .07, .05,

.07, .05,

.04

 0, 0, 0, 1,

0

 0, 0, 0, 28, 0  0, 0, 0,

.96, 0

5.6

(.96)

TOTAL 5.6

(.96)
1 Observer data (Obs. Data) are used to measure by-catch rates, and the data are co llected within the Northeast

Fisheries Science Center (NEFSC) Sea Sampling Program. NEFSC collects Weighout (Weighout) landings data,

and total landings are used as a measure of total effort for the sink gillnet fishery.  Mandatory logbook (Logbook)

data are used to determine the spatial distribution of some fishing effort in the New England multispecies sink

gillnet fishery.
 2 The observe r coverage for the Ne w England multispecies sink gillnet fishery is measured in trips.

Other M ortality

 In 1988-93, strandings were less than 20 per year, and from 1994-1996 they increased to about 50 per annum

(Rubinstein  1994; Rubinstein, pers. comm).  Carcasses were recovered from Massachusetts, Connecticut, and New York

(Rubinstein  1994),  North Carolina and U.S. Virgin Islands  (NMFS, unpubl. data).  The increased number of strandings

may indicate a po ssible shift in distributio n or range e xpansion so uthward into  U.S. waters ; if so, fishery interactions may

increase. 

STATUS OF STOCK

The status of hooded seals relative to OSP in U.S. Atlantic EEZ is unknown, but the population appears to be

increasing in Canada.  They are not listed as threatened or endangered under the Endangered Species Act.  The total

fishery-related mortality and serious injury for this stock is believed to be very low relative to th e popula tion size in

Canadian waters and can be considered insignificant and approaching zero mortality and serious injury rate. This is not

a strategic stock b ecause the lev el of human-c aused mo rtality and seriou s injury is believed  to be very low  relative to

overall stock size.
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Figure 1.  Distribution of sperm whale sightings during NOAA Ship Oregon II marine
mammal surveys during 1991-1994.  The straight lines show transects during two ship
surveys and are examples of typical ship survey transects.  Isobaths are in 183 m (100
fm) intervals. 

July 1995

SPERM WHALE (Physeter macrocephalus):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Sperm whales are found throughout the wo rld's oceans in deep waters from b etween about 60 ° N and 60° S

latitudes (Leatherwood 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 al., in preparation).

 

POPU LATIO N 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

area from approximately the 200 m isobath along the U .S. coast to the  seaward e xtent of the U .S. Exclusive  Econo mic

Zone.  The seasonal GulfCet aerial

surveys included o nly a small

portion of the stock range and these

data were not use d for abundance

estimation.  Estimated abundance of

sperm whales by survey year

[coefficient of variation (C V) in

parentheses]  was 143 in 1991

(0.58), 931 in 1992 (0.48),  229 in

1993 (0.52), and 771 in 1994 (0.42)

(Hansen et al. 1995 ).  Survey effort-

we ighted est ima ted  ave rage

abundance of sperm wh ales for all

surveys combined was 5 30 (CV  =

0.31) (Hansen et al. 1995).

Minimum Po pulation 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 a bundanc e estimate  as specified by NMFS (Anon. 1994).  The minimum population

estimate  was calculated from the 1991-1994 average abundance estimate of 530 sperm whales (CV = 0.31) (Hansen et al.

1995)  and is 411  sperm wha les. 

Current Population Trend

No trend was discernable in the average annual abundance estimates.  All of the log-normal 95% confidence

intervals of the annual e stimates over lap, indicating  that the estimates w ere 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 M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this stock; therefore, the default maximum net

produc tivity rate of 0.04  (Anon. 19 94) was use d for purp oses of this asses sment. 

POTENTIAL BIOLOGICAL REMOVAL
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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 0.10 because

sperm wha les are an end angered sp ecies.  The  resulting PB R for this stock  is 0.8 sperm  whales.  

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

A commercial fishery for sperm wha les operate d in the Gulf o f Mexico  during the late 1 700's to the ea rly 1900's,

but the exac t number o f whales taken is no t known (T ownsend  1935). 

The leve l of current, dire ct, human-caused mortality and serious injury of sperm whales in the northern Gulf of

Mexico is unknown, but available information indicates there likely is little, if any, fisheries interaction with sperm whales

in the northern  Gulf of M exico. 

There were no documented strandings of sperm whales in 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

underestim ate the extent of fishery-related mortality and serious injury because  not all of the ma rine mamm als 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 ab ility to recognize  signs of fishery interac tion.  

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 pub lic 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 se ts in 1991, 4 ,850 sets  in 1992, and 3,260 sets in 1993 (Cramer

1994).  This fishery has been mo nitored with a bout 5%  observer  coverage , in terms of trips o bserved, sin ce 1992 .  There

were no re ports of mo rtality or serious inj ury to sperm  whales by this fisher y. 

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.  This fishery has not been observed by NMFS ob servers, and

there are no othe r data available as to  the extent of this fisher y in the Gulf of M exico.  It is assumed that it is very limited

in scope an d duration . 

Other M ortality

A total of nine spe rm whale stran dings were d ocumen ted in the northern G ulf of Mexic o during 1 987-19 94.  One

of the whales had deep, parallel cuts posterior to the dorsal ridge that were believed to be caused by the propeller of a large

vessel.  This tra uma was ass umed to b e the proxim ate cause o f this stranding. 

  Stranding d ata proba bly underes timate 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 e ntanglemen t or other fishery-inte raction.  Finally, the level of technical expertise among

stranding network personnel varies widely as does the ability to recognize signs of fishery interaction.

  

STATUS OF STOCK

Stock size is considered to be low relative to OSP and the species is therefore listed as endangered under  the

Endangered Species Act (ESA).  There are insufficient data to determine population trends.  The to tal level of human-

caused mortality and serious injury is unknown, but it is believed to be insignificant; however, because this species is listed

as endangered and there is presently no recovery plan in place , any fishery-related  mortality would  be unlawful.  T his is

a strategic stock because the sperm whale is listed as an endangered species under the ESA.
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September 2000 

DWARF SPERM WHALE (Kogia simus):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The dwarf sperm whale appears to be distributed worldwide in temperate to  tropical waters (Caldwell and

Caldwell  1989). Sightings of these  animals in the no rthern Gulf o f Mexico  occur prim arily along the co ntinental shelf  edge

and over the deeper waters off the continental shelf (Mullin et al. 1991; South east Fisheries Science Center, SEFSC,

unpublished data). Dwarf sperm whales and pygmy sperm w hales (Kogia breviceps) are difficult to distinguish and

sightings of either species are often categorized as Kogia  sp.  Sightings of this category were documented in all seasons

during seasonal GulfCet aerial surveys of the northern Gulf of Mexico during 1993-1995 (Hansen et al. 1996).  The few

reliable  sightings of dwarf sperm whales during those  surveys were m ore nume rous in spring , probab ly a result of greater

survey efforts in that season (Jefferson and Shapiro 1997). Pygmy and dwarf sperm whales have been sighted in the

northwestern Gulf of Mexico in waters 1000 m d eep, on average (D avis et al. 1998). However, these authors cautioned

that inferences on preferred bottom depths should await surveys for the entire Gulf of M exico. Th e difficulty in sighting

pygmy and dwar f sperm whales may be exacerbated by their avoidance reaction towards ships, and change in behavior

towards approaching survey aircraft (Würsig et al. 1998). In a recent study using hematological and stable-isotope data,

Barros et al. (1998) speculated that dwarf sperm whales may have a more pelagic distribution than pygmy sperm whales,

and/or div e deepe r during feed ing bouts. T here is no infor mation on  stock differentia tion. 

POPU LATIO N SIZE

Estimates of abunda nce of Kogia  sp. 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 (Fig. 1 in Hansen et al. 1995), which

includes data collected as part of the GulfCet program (Hansen et al. 1996).  These surveys were conducted throughout

the area from approximately the 200 m isobath along the USA coast to the seaward extent of the USA  Exclusive E conom ic

Zone.  The seasonal GulfCet ae rial surveys includ ed only a  small portion  of the species ’ range and th erefore, these  data

were not used to e stimate pop ulation size.  Es timated ab undance  of Kogia  sp. by survey year [coefficient of variation (CV)

in parenthes es] was 10 9 in 1991  (0.68), 1,0 10 in 1992 (0.40), 580 in 1993 (0.45), and 162 in 1994 (0.61) (Hansen et al.

1995).  Survey effort-weighted estimated average abundance of Kogia  sp. for all surveys combined was 547 (CV=0.28)

(Hansen et al. 1995).  Estimates of dwarf sperm whale abundance cannot be provided due to uncertainty of species

identification at se a. 

Minimum Po pulation Estimate

A minimum  populatio n estimate was  not calculated  because o f uncertainty of sp ecies identificatio n at sea. 

Current Population Trend

There is insufficient information to describe any population trend of this species in the Gulf of Mexico.

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net produc tivity rates are not kn own for this stoc k.  The ma ximum net p roductivity rate

was assumed to  be 0.04 .  This value is  based on theoretical modeling showing that cetacean populations may not grow at

rates much greater than 4% given the constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of the minimum population size, one half the maximum net

produc tivity rate, and a “recovery” factor (Wade and Angliss 1997). The “recovery “ factor, which accounts for

endangered, depleted, and threatened stocks, or stocks of unknown status relative to optimum sustainable population (OSP)

is assumed to be 0.5 because this stock is of unknown status.  PBR for the dwarf sperm  whale  is unknown because the

minimum population estimate cannot be estimated.
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ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of past or current, direct, human-caused mortality of dwarf sperm whales in the northern Gulf of Mexico

is unknown.  Available information indicates there likely is little, if any, fisheries interaction with dwarf sperm wha les in

the northern Gulf of Mexico.  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 were no documented strandings of dwarf sperm whales in the northern Gulf of Mexico during 1987-October

1998 which were c lassified as likely  caused by fishery interactions, but there have been stranding investigation reports of

dwarf sperm whales which may have died as a res ult of other hum an-related ca uses.  Strandin g data pro bably und erestimate

the extent of fishery-related mortality and serious injury because not all of the marine  mamma ls 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 te chnical exp ertise amon g stranding ne twork perso nnel varies wid ely as does the a bility

to recogniz e signs of fishery intera ction. 

Fisheries Information

Pelagic  swordfish, tunas, and billfish are the targets of the longline fishery operating in the USA 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 sets in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992.  There

were no re ports of mo rtality or serious inj ury of dwarf sp erm 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.  This fishery has not been observed by NMFS ob servers, and

there are no other data available as to the extent of this fish ery in the Gulf o f Mexico .  It is assumed that it is very limited

in scope an d duration . 

Other M ortality

A total of at least 16 dwarf sperm whale strandings were documented in the northern Gulf of Mexico from 1990

through O ctober 19 98. 

STATUS OF STOCK

The status of this stock relative to OSP is unknown and there are insufficient data to determine population trend s.

This species is not listed under the Endangered Species Act. Although the PBR cannot be calculated, there is no known

fishery-related mortality or serious injury to this stock and, therefore, total fishery-related mortality and serious injury can

be considered insignificant and approaching zero mortality and serious injury rate.  The total level of fishery-related

mortality and  serious injury is un known, bu t it is believed to b e insignificant.
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September 2000 

PYGMY SPERM WHALE (Kogia breviceps):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The pygmy sperm whale appears to be distributed worldwide in temperate to tropical waters (Caldwell and

Caldwell  1989). Sightings of these  animals in the no rthern Gulf o f Mexico  occur prim arily along the co ntinental shelf  edge

and over the deeper waters off the continental shelf (Mullin et al. 1991; South east Fisheries Science Center, SEFSC,

unpublished data). Pygmy sperm wh ales and dwarf sperm w hales (Kogia simus) are difficult to  distinguish and sightings

of either species are often categorized  as Kogia  sp.  Sightings of this category were documented in all seasons during

seasonal GulfCet aerial surveys of the northern Gulf of Mexico during 1993-1995 (Hansen et al. 1996). Pygmy and dwarf

sperm whales have  been sighted  in the northwestern Gulf of M exico in waters 1000  m deep, on avera ge (Davis et al. 1998).

However, these authors cautioned that inferences on preferred bottom depths should await surveys for the entire Gulf of

Mexico. The difficulty  in sighting pygmy and dwarf sperm whales may be exacerbated by their avoidance reaction towards

ships, and change in behavior towards approaching survey aircraft (Würsig et al. 1998) In a recent study using

hematological and stable-isotope data, B arros et al. (1998) speculated that dwarf sperm whales may have a more pe lagic

distribution than pygmy sperm whales, and/or dive deeper during feeding bouts.  There is no information on stock

differentiation. 

POPU LATIO N SIZE

Estimates of abunda nce of Kogia  sp. 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 (Hansen et al. 1996).  These surveys were conducted throughout

the area from approximately the 200 m isobath along the USA coast to the seaward extent of the USA Exclusive E conom ic

Zone.  T he seasona l GulfCet ae rial surveys  included o nly a small por tion of the spe cies’ range an d therefore , these data

were not used to estimate population size. Estimated abundan ce of Kogia  sp. by survey year [coefficient of variation (CV)

in parentheses] was 109 in 1991 (0.68), 1,010 in 1992 (0.40), 580 in 1993 (0.45), and 162 in 1994 (0.61) (Hansen et al.

1995).  Survey effort-we ighted estima ted abund ance of Kogia  sp. for all surveys combined was 547 (CV  = 0.28) (Hansen

et al. 1995).  Estimates of pygmy sperm whale abundance cannot be provided due to uncertainty of species identification

at sea. 

Minimum Po pulation Estimate

A minimum p opulation e stimate could  not be calculated because of uncertainty of species identification at sea.

Current Population Trend

There is insufficient information to describe any population trend for this species in the Gulf of Mexico.

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this s tock.  The  maximum  net produ ctivity rate

was assumed to be 0.04.  This value is based on theoretical modeling showing that cetacean populations may not grow at

rates much greater than 4% given the constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of the minimum population size, one half the maximum net

produc tivity rate, and a “recovery” factor (Wade and Angliss 1997). The “recovery “ factor, which accounts for

endangered, depleted, and threatened stocks, or stocks of unknown status relative to optimum sustainable population (OSP)

is assumed to be 0.5 because this stock is of unknown status.  PBR for the pygmy sperm whale is unknown because the

minimum population estimate cannot be estimated.
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ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of past or curren t, direct, human -caused m ortality of pygm y sperm wha les in the norther n Gulf of

Mexico  is unknown.  A vailable inform ation indicate s there likely is little, if any, fisheries interaction with pygmy sperm

whales in the northern  Gulf of M exico.  Th ere have b een no log book re ports  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 sperm whales in the northern Gulf of Mexico during 1987-

October 1998 which have been classified as likely caused by fishery interactions, but there have been stranding

investigation re ports  of pygmy sperm whales which may have died as a result of other human-related causes.  Stranding

data probably underestimate the extent of fishery-related mortality and serious injury because not all of the marine

mamma ls which die or are seriously injured m ay wash ashore, nor will all of those that do wash  ashore nec essarily 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.

Fisheries Information

Pelagic  swordfish, tunas, and billfish are the targets of the longline fishery operating in the USA 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 sets in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992. There

were no re ports of mo rtality or serious inj ury of pygmy sp erm 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.  This fishery has not been observed by NMFS ob servers, and

there are no other data available as to the extent of this fish ery in the Gulf o f Mexico .  It is assumed that it is very limited

in scope an d duration . 

Other M ortality

At least 20 pygmy sperm whale strandings were documented in the northern Gulf of Mexico from 1990  through

October 1998. Two of these animals had a plastic bag or pieces thereof in their  stomachs (Tarpley and Marwitz 1993,

Barros,  unpublished data). Ano ther animal stra nded ap parently due  to injuries inflicted  by impact, p ossibly with a vessel.

STATUS OF STOCK

The status of this stock relative to OSP is unknow n and there are insufficient data to determine p opulation trends.

This species is not listed under the Enda ngered Species A ct. Although th e PBR cannot be calculated, the total known

fishery-related mortality and serious injury for this stock is zero and, therefore, can be considered insignificant and

approaching zero mortality and serious injury rate.  The total level of fishery-related mortality and serious injury is

unknown , but it is believed  to be insignifican t.
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Figure 1.  Distribution of Bryde’s whale sightings (filled circles) and unidentified
balaenopterid whales (unfilled circles) during NOAA Ship Oregon II marine mammal
surveys during 1991-1994.  The straight lines show transects during  two ship surveys
and are examples of typical ship survey transects.  Isobaths are in 183 m (100 fm)
intervals. 

July 1995

BRYDE'S WHALE (Balaenoptera edeni):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bry de's  whales are considered the tropical and sub-tropical baleen whale of the world's oceans.  In the  western

Atlantic, Bryde's wha les are repo rted from o ff the southeastern United States and the southern West Indies to Cabo Frio,

Brazil  (Leatherwood and Reeves 1983).  It is postulated that the Bryde's whales found in the Gulf of Mexico may represent

a resident stock  (Schmidly  1981; Leatherwood and Reeves 19 83), but there is no information on stock differentiation.  Most

sightings of Bryde's whales have oc curred du ring the spring-su mmer mo nths (Hanse n et al. 1995 ; Davis et al., in

prepara tion), but strand ings have oc curred thro ughout the yea r (Jefferson e t al. 1992).   

 

POPU LATIO N 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

area from approximately the 200 m isobath along the U .S. coast to the  seaward e xtent of the U .S. Exclusive  Econo mic

Zone.  The seaso nal GulfC et aerial

surveys included only a small

portion of the stock range and these

data were not used for abundance

e s t i m a t i o n .  T h e  e s t i m a t e d

abundance of Bryde’s whales by

survey year was 218 in 1991

(coefficient of variation, CV = 1.01)

and zero in 1992, 1993, and 1994

(Hansen et al. 1995 ).  Survey effort-

we igh ted e s t ima ted  ave rage

abundance of B ryde's whales for all

surveys combined was 35 (CV  =

1.10) (Hansen et al. 1995) and was

based on only three sightings, all of

which occ urred in 19 91. 

Minimum Po pulation 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 20 th

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's whales which was 35 (CV  = 1.10) (Hansen

et al. 1995 ) and is 17 B ryde’s whales. 

Current Population Trend

The abundance estimates decreased to zero for survey years 199 2-1994 be cause Bryde's whales were not sighted

during vessel surveys those years.  This could be due to chance rather than to a decrease in population size and the result

of a relatively small p opulation siz e and low sa mpling intensity  or it could  be due to inter-annual variation in distribution.

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this  stock; therefore, the default maximum net

produc tivity rate of 0.04  (Anon. 19 94) was use d for purp oses of this asses sment. 
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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 pop ulation (OSP) (A non. 1994). T he recovery factor was set at 0.50

because th e status of the stoc k relative to O SP is unkno wn. The re sulting PBR  for this stock is 0.2  Bryde’s wh ales.  

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of past or current, direct, human-caused mortality of Bryde's whales in the northern Gulf of Mexico is

unk now n, but av aila ble  info rma tion  ind icat es th ere  is lit tle fi she ries  inte rac tion  with  Bry de's  whales in the no rthern Gulf

of Mexico.  There was one report of a Bryde’s whale 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 as likely caused by fishery interactions or other human-related causes.  Stranding data probably

underestim ate 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 ab ility to recognize  signs of fishery interac tion.  

The total known fishery-related mortality and serious injury for this stock is less than 10% of the calculated PBR

and, therefore, can be co nsidered ins ignificant and a pproac hing zero m ortality 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 pub lic 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 sets in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992.  There

were no re ports of mo rtality or serious inj ury to Bryd e’s whales by this fishe ry. 

Pair trawl fishing gear has the potential to capture marine mammals, but there have been no reports of m ortality

or serious injury to marine mammals in the Gulf of Mexico.  This fishery has not been observed by NMF S observers, and

there are no other data available as to the extent of this fishery in the Gulf of Mexico.  It is assumed that it is very limited

in scope an d duration . 

Other M ortality

No hum an-caused  mortality has be en reporte d for this stock. 

STATUS OF STOCK

The status of this stock relative to OSP is unknow n and there are insufficient data to determine p opulation trends.

This species is 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, this is not a strategic stock.
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Figure 1.  Distribution of Curvier’s beaked whale sightings (filled circles) and
unidentified beaked whale sightings (unfilled circles) during NOAA Ship Oregon II
marine mammal surveys during 1991-1994.  The straight lines show transects during
two surveys and are examples of typical ship survey transects.  Isobaths are in 183 m
(100 fm) intervals. 

July 1995

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

STOCK DEFINITION AND GEOGRAPHIC RANGE

Cuv ier's  bea ked  wha les a re d istri but ed thro ugh out  the w orld '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 N orth Ame rica, based  on skull  characteristics, a re thought to r epresent m embers o f a panmictic population

(Mitchell 1 968), bu t there is no inform ation on stoc k differentiation in  the Gulf of M exico and  nearby wate rs. 

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 aerial surveys is problematic.

POPU LATIO N SIZE

Estimates of abundance were derived through the applicatio n of distance sa mpling ana lysis (Bucklan d et al. 1993)

and the computer program DIST ANCE (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

area from approximately the 200 m isobath along the U.S. coast to the seaward extent of the U.S. Exclusive Economic

Zone.  The seaso nal GulfCe t aerial surveys inc luded on ly a small portion of the  stock range  and these d ata were not used

for abundance estimation.  The estimated abundance [coefficient of variation (CV) in parentheses] by survey year was zero

in 1991and 1992, 70 in 1993

(0.63), and 38 in 1994 (0.80)

(Hansen et al. 1995 ).  Survey

effort-weighted estimated average

abundance average abundance of

Cuv ier's  beaked whales was 30 (CV

= 0.50) (H ansen et al. 1995).  The

estimated abundan ce of Curv ier’s

beaked whales is probably low

because only sightings of beaked

whales which could be p ositively

identified to sp ecies were u sed. 

Minimum Po pulation Estimate

The minimum population

estimate  was based on average

estimated abundance of Cuvier's

beaked whales for 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 the log-normal

distributed abundance estimate as specified  by N MF S (A non . 19 94) .  Th e minimum p opu latio n est ima te is  20 C uvie r's

beaked  whales. 

Current Population Trend

The abundance estimates were zero in 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 estimated

populatio n size and sa mpling intensity o r inter-annual va riation in distribu tion, rather than  a change in p opulation siz e. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES
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Current and maxim um net pro ductivity rates are  not known  for this stock; there fore, the defau lt maximum net

produc tivity rate of 0.04  (Anon. 19 94) was use d for purp oses of this asses sment. 

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal level (PBR) was specified as the  produc t of the minimum  populatio n size, one ha lf

the maximum net produ ctivity 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 th e status of the stoc k relative to O SP is unkno wn.  PBR  for this stock is 0.2  Cuvier's beak ed whales.  

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

Cuv ier's  beaked whales were taken occasionally in a small, directed fishery for cetaceans that operated out of the

Lesser An tilles (Caldwell a nd Caldw ell 1971) .  

The actual level of past or current, d irect, human-c aused mo rtality of Cuvier's bea ked whale s in the northern  Gulf

of Mexico is unknown, but there have been no reports of fishery-related mortality or serious injury to beaked whales by

U.S. fisheries in the Gu lf of Mexico .   Available information indicates there likely is little, if any, fisheries interaction with

Cuvier's beak ed whales in th e northern G ulf of Mexic o.    

There were no documented strandings of Cuvier's beaked whales in 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

underestim ate the extent of fishery-r elated mo rtality and serious injury because not all of the marine mamma ls 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 ab ility to recognize  signs of fishery interac tion.  

Total fishery-related m ortality and serio us 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. 

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 sets in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992.  There

were no re ports of mo rtality or serious inj ury to Cuvier 's or any beake d whales by th is fishery. 

Pair trawl fishing gear has the potential to capture marine mamma ls, but there hav e been no  reports of m ortality

or serious injury to  marine ma mmals in the G ulf of Mexico.  This fishery has not been observed by NMFS observers, and

there are no othe r data availab le as to the exten t of this fishery in the Gulf of Mexico.  It is assumed that it is very limited

in scope an d duration . 

STATUS OF STOCK

The status of this stock relative to OSP is unknow n and there are insufficient data to determine p opulation trends.

This species is not listed under the Endangered Species Act.  The total level of human-caused mortality and serious injury

is unknown, b ut it is believed to  be insignificant; the refore, this is not a str ategic stock. 
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Figure 1.  Distribution of beaked whale sightings during NOAA Ship Oregon II marine
mammal surveys during 1991-1994.  The straight lines show transects during two
surveys and are examples of typical survey transects.  Isobaths are in 183 m (100 fm)
intervals. 

July 1995

BLAINVILLE’S BEAKED WHALE (Mesoplodon densirostris):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Only three sp ecies of Mesoplodon are known, from strandings and/or sightings, to occur in the Gulf of Mexico

(Jefferson et al. 1992 ; Hansen e t al. 1995).  These are Blainville's beaked whale (M. den sirostris), Gervais' bea ked 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 kno wn stranding  of this species in the Gulf of Mexico (Bonde

and O’Shea 1989) and bec ause it normally occurs in northern temperate waters of the North Atlantic (Mead 1989).

Identification of Mesoplodon  species at sea is problematic; therefore, nearly all sightings of these species are

identified as beaked  whales and  may include  sightings of Ziphius c avirostris  that were not identified as such.  Beaked

whales were seen in all seasons during recent seasonal GulfCet aerial surveys of the northern G ulf of Mexic o (Davis e t al.,

in prepara tion). 

Blainville’s beaked whales appear to be widely but sparsely distributed in warm temperate and tropical waters

of the world’s oceans (Leatherwood et al. 1976; Leatherwood and Reeves 198 3). Strandings have occurred along the

northwestern Atlantic coast from Florida to Nova Scotia (Schmidly 1981), and there have been two documented strandings

of this species in the northern Gulf of Mexico and one sighting (Jefferson et al. 1992; Hansen et al. 1995). There is no

information  on stock d ifferentiation. 

POPU LATIO N SIZE

Estimates of abundance of beaked  whales were  derived thro ugh the app lication of distan ce 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 da ta collected  as part of the G ulfCet prog ram (Da vis et al., in prepa ration).  Th ese surveys  were

conducted throughout the area from approx imately the 200 m isobath along the U.S. coast to the seaward extent of the U.S.

Exclusive Econo mic Zone .  The seaso nal GulfCe t aerial surveys  included o nly a small portion of the stock range an d 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) (Ha nsen et al.

1995).  Estimated beake d 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 also include an

unknown number of Cuvier’s

beaked whales (Ziphius cavirostris )

and abundan ce of Blain ville’s

beaked whale cannot be estimated

due to uncertainty of species

identification at sea.

Minimum Po pulation Estimate

A minimum population

estimate was n ot calculated  because o f uncertainty of sp ecies identificatio n of sightings. 

Current Population Trend
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The abundance estimates o f beaked whales for 1991-1 993 wer e lower than 1 994, bu t there was co nsiderable

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 inten sity or a change  in distribution, ra ther than a cha nge in pop ulation size. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this stock; therefore, the default maximum net

produc tivity rate of 0.04  (Anon. 19 94) was use d for purp oses of this asses sment. 

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal level (PBR) was not calculated because the minimum population size cannot be

calculated. 

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of past or current, d irect, human-c aused mo rtality of beaked  whales in the no rthern Gulf o f Mexico  is

unknown, but there have been no documented reports of fishery-related mortality or serious injury to beaked whales by U.S.

fisheries in the Gulf of Mexico.  Available information indicates there likely is little, if any, fisheries interaction with

beaked  whales in the no rthern Gulf o f Mexico . 

There were no d ocumen ted stranding s of beaked  whales in the no rthern Gulf  of Mexico during 1987-1994 which

were classified as likely caus ed by fishery inter actions or o ther human -related caus es.  Stranding  data prob ably

underestim ate the extent of fishery-r elated mo rtality and serious injury because not all of the marine ma mmals whic h 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 ab ility to recognize  signs of fishery interac tion.   

Although PBR cannot be calculated, the total known fishery-related mortality and serious injury for this stock  is

zero and, therefore , can be co nsidered ins ignificant and a pproac hing zero m ortality and serio us injury rate. This

determination cannot be made for specific fisheries until the implementing regulations for Section 118 of the MMPA have

been revie wed by the p ublic and fina lized. 

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 fo r the Gulf of M exico pela gic 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 sets in 1993 (Cramer

1994) .  This fishery has b een monito red with abo ut 5% ob server cov erage, in term s of trips obse rved, since 1 992. 

Pair trawl fishing gear has the potential to capture marine mamma ls, but there hav e been no  reports  of mortality

or serious injury to marine mammals in the Gulf of Mexico.  This fishery has not been observed by NMF S observers, and

there are no other data available as to the extent of this fish ery in the Gulf o f Mexico .  It is assumed that it is very limited

in scope an d duration . 

STATUS OF STOCK

The status of this stock re lative to OS P is unknown and there are insufficient data to determine p opulation trends.

This species is not listed under the Endan gered Sp ecies Act.   The total level of human-caused mortality and serious injury

is unknown, b ut it is believed to  be insignificant; the refore, this is not a str ategic stock. 
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Figure 1.  Distribution of beaked whale sightings during NOAA Ship Oregon II marine
mammal surveys during 1991-1994.  The straight lines show transects during two
surveys and are examples of typical survey transects.  Isobaths are in 183 m (100 fm)
intervals. 

July 1995

GERVAIS' BEAKED WHALE (Mesoplodon europaeus):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Only three species of Mesoplodon are known, from strandings an d/or sightings, to have occurred in the Gulf of

Mexico (Jefferson et al. 1992; Ha nsen et al. 1995).  The se are Blainville's beaked whale (M. den sirostris), Gervais' beaked

whale (M. europaeus), and Sowerby's beaked whale (M. bidens). The oc currence o f Sowerby’s b eaked wh ale in the Gulf

of Mexico is considered extralimital because there is only one known stranding of this species in the Gulf of Mexico

(Bonde and O’S hea 198 9), and be cause it  normally oc curs in northern temperate waters of the North Atlantic (Mead 1989 ).

Identification of Mesoplodon  species at sea is problematic.  Therefore, nearly all sightings of these species are identified

as beaked  whales and  may include  sightings of  Ziphius ca virostris  which were not identified as such.  Beaked whales were

seen in all seasons during recent seasonal G ulfCet aerial surv eys of the northe rn Gulf of M exico (D avis et al., in

prepara tion). 

Strandings of Gervais' beaked whales have occurred along the northwestern Atlantic coast from Florida to New

York (Mead 1989), and there have been at least ten doc umented str andings of this  species in the Gulf of Mexico (Jefferson

et al. 1992 ). There is no  information o n stock differen tiation. 

POPU LATIO N SIZE

Estimates of abundance of beaked whales were deriv ed through  the applicatio n of distance sa mpling ana lysis

(Buckland et al. 1993) and the computer program DISTA NCE (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 o f the GulfCet program (Davis et al., in preparation).  These surveys were

conducted throughout the area from 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 include d only a small portion of the stock ran ge and these

data were not use d for abun dance estim ation.  Survey e ffort-weighted e stimated ave rage abun dance o f  beaked whales not

identified to species for all surveys

combined was 117 (coefficient of

variation, CV  = 0 .38) (Ha nsen et al.

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 also include an

unknown number of Cuvier’s

beaked whales (Ziphius cavirostris )

and abundance of Gervais’ beaked

whale cannot be estimated due to

uncertainty  of species identification

at sea.

Minimum Po pulation Estimate

A minimum population

estimate cou ld not be no t calculated b ecause of un certainty of spe cies identification  of sightings. 

Current Population Trend

The abundance estimates of beaked whales for 1991 -1993 w ere lower tha n 1994 , but there was co nsiderable

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 inten sity or a change  in distribution, ra ther than a cha nge in pop ulation size. 
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CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this stock; therefore, the default maximum net

produc tivity rate of 0.04  (Anon. 19 94) was use d for purp oses of this asses sment. 

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal level (PBR) was not calculated because the minimum population size cannot be

calculated. 

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of past or current, direct, human-caused mortality of beaked whales in the northern Gulf of Mexico  is

unknown, but there have been no documented reports of fishery-related mortality or serious injury to beaked whales by U.S.

fisheries in the Gulf of Mexico.  Available information indicates there likely is little, if any, fisheries interaction with

beaked  whales in the no rthern Gulf o f Mexico .  

There were no documented strandings of beaked whales in the northern Gulf of Mexico during 1987-1994 which

were classified as likely caused by fishery interactions or other human-related causes.  Strand ing data pro bably

underestim ate the extent of fishery-related mortality and serious injury becau se not all of the m arine mam mals 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 ab ility to recognize  signs of fishery interac tion. 

Although PBR cannot be calculated, the total known fishery-related mortality and serious injury fo r this stock is

zero and, therefore, can be considered insignificant and approaching zero morta lity and serious inj ury rate. This

determination cannot be made for specific fisheries until the implementing regulations for Section 118 of the MMPA have

been revie wed by the p ublic and fina lized. 

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 sets in 1993 (Cramer

1994) .  This fishery has b een monito red with abo ut 5% ob server cov erage, in term s of trips obse rved, since 1 992. 

Pair trawl fishing gear has the potential to capture marine mammals, but there have b een no rep orts of morta lity

or serious injury to  marine ma mmals in the G ulf of Mexico.  This fishery has not been observed by NMFS  observers, and

there are no other data available as to the extent of this fishery in the Gulf of Mexico.  It is assumed that it is very limited

in scope an d duration . 

STATUS OF STOCK

 The status of this stock relative to OS P is unknown and there ar e insufficient data to determine popu lation trends.

This species is not listed under the Endangered Species Act.  The total level of human-caused mortality and serious injury

is unknown, b ut it is believed to  be insignificant; the refore, this is not a str ategic stock. 
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Figure 1.  Sightings of U.S. Gulf of Mexico outer continental shelf (OCS) bottlenose
dolphin stock during GOMEX regional aerial surveys (filled circles). Bottlenose dolphin
sightings along the OCS edge and continental slope during NOAA Ship Oregon II
surveys (unfilled circles), shown for comparison, are believed to be a separate stock.  
The straight lines show transects during two ship surveys and are examples of typical
ship survey transects.  Isobaths are in 183 m (100 fm) intervals.  

July 1995

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 dolphin ecotype hypothesized 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 m iso bath and from the  U.S.-M exican bo rder to the F lorida Ke ys.  The stoc k range ma y 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

stocks in the western, northern, and eastern U.S. Gulf of Mexico separate from the OCS stock; however, the OCS stock

may overlap w ith coastal stock s in some area s and may b e genetically  indistinguishable from those stocks.  The OCS stock

may be co mbined w ith some or a ll of the coastal sto cks when ad ditional data  become  available. 

In addition, the aerial surveys from 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 d eep, cold  water ecotyp e describe d by Her sh and D uffield for the Atla ntic (1990 ).  It is not

currently possible to differentiate the two ecotypes visually during ae rial surveys.

POPU LATIO N SIZE

Preliminary estimates of abundance were derived using distance sampling analysis (Buckland et al. 1993) and the

computer program DISTANCE (Laake et al. 1993) with sighting data collected during Gulf of Mexico regional aerial line-

transect surveys in September-October 1992 and 19 93 (Blaylock and Hoggard 199 4) and 1994 (NM FS unpublished data).

Transec ts providing systematic coverage of the area and assumed to  be rando mly placed  with respect to  bottlenose  dolphin

distribution extended  orthogon ally from app roximately 9  km past the 1 8 m isoba th to appro ximately 9 km past the 183 m

isobath. Ap proxima tely 3.3% of the

total area was visually sampled.

Preliminary analyses provided a

bottlenose  dolphin abundance

estimate of 50,24 7 dolph ins 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 limits of the

U.S. Exclusive Economic Zone.

This would tend to inflate the

abundance estimate, but it is  not

currently possible to estimate the

amount of potential bias.

Minimum Po pulation Estimate

The minimum population

estimate  was based on the abundance estimate of 50,247 dolphins (CV = 0.18).   The minimum p opulation 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 bo ttlenose do lphins. 

Current Population Trend
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The data are 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) fo r this stock (Scott et al. 1989).  T his population thus appea rs to have increased from e arlier estimated levels;

however, a valid statistical comparison of the historical and present estimated population sizes is 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 w ith the OCS  edge and  continental slo pe stock. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net produc tivity rates are not k nown for this sto ck.  The m aximum ne t productiv ity rate

was assumed to be 0.04 for purposes of this assessment.  This value is based on theoretical calculations showing that

cetacean populations may not generally grow at rates much greater than 4% given the constraints o f their reprod uctive life

history (Reilly and  Barlow 1 986). 

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal (PBR) was specified as the product of minimum population size, one-half the

maximum produc tivity rate, and a "r ecovery"  factor for end angered, d epleted, 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 lev el is unknown .  PBR fo r this stock is 432  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 waters in 19 93 in the pe lagic longline fishe ry, this stock may b e subject to

incidental take resulting in serious injury or mortality.  Fishery interactions have been reported to occur between bo ttlenose

dolphins and the longline swordfish/tuna fishery 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 dolphins from the outer continental shelf edge and continental slope stock.

 Total fishery-related mortality and serious injury 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 pub lic and finalized . 

Fishery Information

Annual fishing effort for the shrimp trawl fishery in the U.S. Gulf of Mexico OCS during 1988-1993 averaged

approx imately 2.58 million hours of tows (CV = 0.07) (NMFS unpublished data).  This fishery was monitored by NMFS

observers in 1992 and 1993, but  less than 1% of the fishing effort was observed (NMFS unp ublished data).  There have

been no r eports of inc idental mor tality or injury assoc iated with the shrim p trawl fishery in this ar ea.  

Pelagic  swordfish, tuna s, and billfish are the  targets of the lon gline fishery ope rating 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 logboo k reporting, w as 4,400  sets in 1991 , 4,850 se ts in 1992, a nd 3,26 0 sets in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms 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 ser ious injury.  T he 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 dolphins (CV =  0.19).  No take wa s observed in the Gu lf of Mexico, but interactions betwe en bottlenose

dolphins and this fishery in the Gulf of Mexico have been reported under the Marine Mammal Protection Act Inte rim

Exemption Program (NM FS 1993).

Given the fact that fishery interactions have been reported to occur between bottlenose dolphins and the longline

swordfish/tuna  fishery in the Gulf o f Mexico , a probable level of fishery-related mortality and serious injury rate can be

estimated.  Under the assumption that the probability of an incidental take is proportional to fishing effort (number of sets),



235

the estimated level of incidental mortality and se rious injury pa rtitioned to inclu de only the G ulf of Mexic o stock wo uld

be 5.5 bottlenose dolphins in 1993 (CV = 0.19).   Average annual fishery-related mortality and serious injury during 1992-

1993 would be 2.8 b ottlenose dolphins (CV = 0.74).  This e stimate could include dolphins from the OCS edge and

continental slope stock.

Pair trawl fishing gear h as the poten tial to capture marine mammals, but there have been no repor ts of mortality

or serious injury to marine mammals in the Gulf of M exico.  This fishery has not been o bserved by NM FS observers,  and

there are no other data available as to the extent of this fishery in the  Gulf of M exico.  It is  assumed that it is very limited

in scope an d duration  in the Gulf of M exico. 

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

NMF S resulted in the  death of two  bottlenose  dolphins (B urn and Sc ott 1988 ).  There ar e no other d ata available . 

Other Human-Related M ortality or Serious Injury

The use of explosives to remove oil rigs in the portions of the OCS in the western Gulf of Mexico has the potential

to cause serious injury or mo rtality to marine m ammals.  T hese activities ha ve been clo sely monitored by NMFS o bservers

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 dolphins (NMFS

unpublishe d data). 

STATUS OF STOCK

The status of this stock relative to OSP is not known and the popu lation trend ca nnot be d etermined  due to

insufficient data.  This species is not listed as threatened or endangered under the Endangered Species A ct.  This  is not a

strategic stock b ecause fishery-re lated morta lity and serious inj ury does no t exceed P BR. 
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Figure 1.  Distribution of sightings of bottlenose dolphins during NOAA Ship Oregon II
marine mammal surveys in the Gulf of Mexico outer continental shelf (OCS) edge and
continental slope waters (filled circles).  Sightings of the OCS bottlenose dolphin stock
made during GOMEX regional aerial surveys (unfilled circles) are shown for
comparison.  The bottlenose dolphin on the OCS are believed to be a separate stock.  
The straight lines show transects during two ship surveys and are examples of typical
ship survey transects.  Isobaths are in 183 m (100 fm) intervals.

July 1995

BOTTLENOSE DOLPHIN (Tursiops truncatus):
Gulf of Mexico Continental Shelf Edge and Continental Slope Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

This bottlenose dolphin stock is defined as the stock which occupies the outer edge of the U.S. Gulf of Mexico

Outer Continental Shelf (OCS ) and waters over the continental slope within the 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 were the relatively large and robust dolphins assumed to be of the deep water ecotype hypothesized by

Hersh an d Duffield  (1990).  The se dolphins were repo rted to be larger and da rker in color than bottlenose  dolphins seen

over the continental shelf closer to shore (NMFS unpublished data).  This stock’s range may extend into Mexican and

Cuban waters; however, there are no estimates available for bottlenose dolphin abund ance or mortality from those

countries.

POPU LATIO N SIZE

Preliminary estimates of abundance were derived using distance sampling analysis (Buckland et al. 1993) and the

computer program DISTANCE (Laake et al. 1993) with sighting data collected durin g shipboa rd line-transec t surveys

conducted during the spring of 1992-1 994 (Fig . 1).  These sur veys were co nducted th roughou t the area from  approx imately

the 200 m iso bath along  the U.S. co ast to the seawa rd extent of the  U.S. Exc lusive Eco nomic Zo ne.  The seasonal GulfCet

aerial surveys includ ed 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

a t  5 ,618  do lp h ins  w i th

coefficient of variation (CV) =

0.26.  In this analysis, it was

assumed that  all of the

bottlenose dolphins sigh ted

during the ship-base d surveys

were of this stock.  The survey

area overlapp ed in some areas

with the OCS stock which was

a s s u m ed  t o  o c c u r  f r om

approx imately 9 km seaward of

t h e  1 8  m  i s o b a t h  t o

approx imately 9 km seaward of

the 183 m isobath; however, the

amount of overlap is considered

insignificant and its effect on the

abunda nce estimate is n ot known. 

Minimum Po pulation Estimate

The minimum p opulation e stimate  was based on the average bottlenose dolphin abundance estimate of 5,618

bottlenose dolphins (C V = 0.2 6).   The min imum po pulation estim ate is the lower lim it 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 N MFS  (Anon. 19 94).  Th e minimum  populatio n estimate is 4,5 30 bottlen ose dolp hins. 
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Current Population Trend

The da ta are insufficient to d etermine po pulation trend s. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates for this stock are unknown.  The maximum net productivity rate for

purposes of this assessme nt, was assume d to be 0.0 4.  This valu e 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 B arlow, 198 6). 

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 po pulation (OSP ).  The recovery factor wa s 0.50 because o f the stock's unknown

status relative to O SP.  PB R for this stock  is 45 bottlen ose dolp hins. 

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 waters in 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 bo ttlenose

dolphins and the longline swordfish/tuna fishery in the Gulf of Mexico [Southeast Fisheries Science Center (SEFSC)

unpublished logbook data] and annual fishery-related mortality and serious injury to bottlen ose dolp hins is estimated  to

be 2.8 per year (CV = 0.74) during 1992 -1993.  This estimate could include bottlenose dolphins from the OCS stock.

The total fishery-related  mortality and serious injury 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 pub lic 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  mandato ry logboo k reporting, w as 4,400  sets in 1991 , 4,850 se ts in 1992, a nd 3,26 0 sets in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms 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 th e species o ccurs gene rally 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 reporte d in 1992  and 199 3, and on ly

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 dolphins (CV = 0.19).  No take was 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 prob ability of an incide ntal take is prop ortional to  fishing effort (number of sets),

the estimated level of incidental mortality and serious injury partitioned to  include only the  Gulf of M exico stock  would

be 5.5 bottlenose  dolphins in 1993 (CV = 0.19).  Average annual fishery-related mortality and serious injury during 1992-

1993 w ould be 2 .8 bottleno se dolphin s (CV=  0.74).  T his estimate co uld include d olphins from  the OCS  stock. 

Pair trawl fishing gear has the potential to capture marine m ammals, but there hav e been no  reports of m ortality

or serious injury to marine mammals in the Gulf of M exico.  Th is fishery has not been observed by NMFS observers, and

there are no othe r data available as to the extent of this fishery in the Gulf of Mexico.  It is assumed that it is very limited

in scope an d duration . 



238

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 (B urn and Sc ott 1988 ).  There ar e no other d ata available . 

Other M ortality

No dire ct or indirect h uman-caus ed morta lity has been rep orted for this sto ck. 

STATUS OF STOCK

The status of this stock relative to OSP is not known and  the popu lation trend ca nnot be d etermined  due to

insufficient data.  This species is not listed as threatened or endangered under the Endangered Species A ct.  This  is not a

strategic stock b ecause fishery-re lated morta lity or serious injur y does not e xceed P BR. 
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Figure 1.  Sightings of coastal bottlenose dolphins during GOMEX aerial

surveys of the Gulf of Mexico in 1992-1994.  Western Gulf of Mexico coastal

bottlenose dolphin stock is shown with filled circles.  Isobaths are in 183 m

(100 fm) intervals.
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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 dolphins 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).  As

a working hypothesis, it is assumed that the dolphins occupying habitats with dissimilar climactic, coastal, and

oceano graphic  characteristics m ight be restricted  in their movem ents betwee n habitats  and, thus, con stitute separate stocks.

The western coastal area is characterized by an arid  to temperate climate, sand be aches, and low fresh  water input.  The

northern coastal stock area which is c haracterize d by a temp erate 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 subtropical in climate, is bordered by a mixture of coastal marshes, sand beaches, marsh and mangrove

islands, and h as an interme diate level of fre shwater inpu t.

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 ext raordinarily high in

tissues of one bottlenose d olphin

stranded on the Texas coast

(Varanasi et al. 1992), suggesting

recent exposure  to DDT  which is still

in use in Me xico.  

The Mississippi River

outflow may constitute an effective

ecologica l barrier to  stock migration

at the eastern boun dary.  This

assumption has not been tested and

interbreeding may, in fact, occur

between this and the northern coastal

stock at this bound ary; therefore, the

definition of this stock may be revised and the stock may be incorpor ated with the no rthern coas tal stock when  more da ta

become available.  There are data which suggest that there is considerable alongshore movement by some members of the

western coa stal stock (N MFS  unpublishe d data), bu t the extent of this mo vement is unk nown. 

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 dolp hins occasio nally 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 bounda ry for this stock co rrespond s to aerial surve y strata (NM FS unpu blished da ta) and thus, represents a

management boundary rather than an ecological boundary.  Anecdotal evidence suggests that both the coastal and OCS

stocks consist of the shallow, warm water ecotype described by Hersh and  Duffield (19 90).  Data  are not curre ntly available

to determine genetically if the two stocks should be separated or, if so, where; and interbreeding may occur at the boundary

interface. 

POPU LATIO N SIZE
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Preliminary abundance estimates were derived using distance sampling analysis (Buckland et al. 1993) and the

computer program DISTANCE  (Laake et al. 19 93) with sighting  data collec ted during a erial line-transect su rveys in

September-October 1992 (Blaylock and Hoggard 1994 ).  Sampling tra nsects extend ed orthog onally from sh ore out to

approx imately 9 km past the 18 m isobath.  The 1992 coastal survey area extended from the U.S. -Mexican border to the

Mississippi River mo uth.  Systematic tra nsects were place d rando mly with respec t to bottlenose  dolphin  distribution and

provided approximately 5% visual coverage of the survey area.  Bottlenose dolphin abundance was estimated to be 3,499

dolphins (C V = 0.2 1) (Blaylo ck and H oggard 1 994). 

Minimum Po pulation Estimate

The minimum population estimate was based on the 1992 abundance estimate of 3,499 bottlenose dolphins (CV

= 0.21) (Blaylock and Hoggard 1994).  The minimum population estimate is the lower limit of the two-tailed 60%

confidence interval of the log -normally distrib uted abun dance estim ate.  This  is equivalent to  the 20th pe rcentile of the log-

normal distribution as specified by W ade and Angliss (19 97).  The minimu m population estimate is 2,93 8 bottlenose

dolphins. 

Current Population Trend

  Aerial surveys of this area conducted by NMFS in 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 significan tly lower than the 1 983 estim ate (Studen t's t-test, P < 0.001 ) and sugge sts a decline

in stock abu ndance. 

This  stock was subject to higher than usual mortality levels in 1990, 1992, and 1993-94, and the incidence of

bottlenose dolphin strandings along the Texas coast in those years was significantly higher than the 1984-94 mean stranding

rate (Southeas t U.S. M arine Ma mmal Stran ding Netw ork unpub lished data).  Some o f these mortalities may have been

related to accumulation of anthropogenic hydrocarbon contaminants.  A recen t study indicated  an inverse rela tionship

between hydrocarbon contaminant levels and certain bacterial and viral antigen titers in bottlenose dolphins from

Matago rda Bay, T exas (Reif et a l., in review). 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this s tock.  The  maximum  net produ ctivity rate

was assumed to be 0.04.  This value is based on theoretical modeling showing that cetacean populations may not grow at

rates much greater than 4% given the constraints of their reproductive life history (Barlow et al. 1995). 

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum

produc tivity rate, and a “recovery” factor (Wade and Angliss 1997).  The “recovery “ factor, which accounts for

endangered, depleted , and threaten ed stocks, o r stocks of unk nown status re lative to optim um sustainab le popula tion

(OSP )is assumed to be 0.5 because this stock is of unknown status, because of an undetermined level of fishery-related

mortality,  and because of the recent occurrence of three anomalo us mortality eve nts.  PBR  for this stock is  29 dolphins.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of direct human-caused mortality in this stock is unknown.  An annual mean of 13 (CV = 0.46)

bottlenose dolphins 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).  This was  10 .3% of the  total bottleno se dolphin  strandings rep orted for th is area.  There were 283 reported

bottlenose dolphin strandings in Texas (1994), of these 7 (2%) showed signs of human interaction.  Three had evidence

of fishery entanglement, one of which was found in a shrimp trawl, three were mutilated and one was shot.  In 1995 the

total number of reported bott lenose dolphins in Texas for 1995 was 110 and 3 (3%) were human interactions.  One was

found in a shrimp traw l.  The total b ottlenose d olphin strand ings from Jan uary through August 31, 1996 was 175 and 1

(0.5%) had evidence of human interaction (entanglement).

  There are a number of difficulties associated with the interpretation of stranding data.  It is possible that some or

all of the stranded dolphins may have been from a bay, sound or estuarine stock; however, the proportion of the stranded

dolphins  belonging to another stock cannot be determined because of the difficulty of determining from where the stranded

carcass originated.  S tranding da ta probably underestimate the extent of fishery-related mortality and serious injury because



241

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.  Finally, the level of technical expertise

among stranding network personnel varies widely as does the ability to recognize signs of fishery interaction.

Fisheries Information

Annual fishing effort for the shrimp trawl fishery in the western Gulf of Mexico coastal stock area during 1988-

1993 averaged appr oximately 0.35 million hours of tows (CV = 0.16) (NMFS unpublished data).  This fishery 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 re ports of incid ental mortality o r injury in the weste rn Gulf of M exico coa stal bottlenose  dolphin

stock assoc iated with the shrim p trawl fishery in this ar ea. 

 The me nhaden p urse seine fishery ta rgets the Gu lf menhade n, Brevoortia patronus, in Gulf of Mexico coastal

waters approx imately 3-18  m in depth (N MFS  1991).  S eventy-five men haden ve ssels opera te within 1.6  km of shore from

Apalachicola, Florida to Freeport, Texas, from April-October.  Lethal ta kes of bottlenose dolphins reported by the

menhad en fishery during  the period  1982-1 988 ran ged betwe en 0-4 do lphins annua lly (NMF S unpub lished data). 

Gillnets  are not used in Texas, and gillnets over 46 m3 in area will not be allowed in Florida past July 1995, but

fixed and runaround gillnets are curre ntly in use in Louisiana, M ississippi, and Alab ama.  Th ese fisheries, for the  most part,

operate ye ar around .  They are sta te-controlled  and licensed , and vary wid ely in intensity and target species.   No marine

mammal mortalities associated with gillnet fisheries have been reported in these states, but stranding data suggest that

gillnet and ma rine mamm al interaction d oes occu r, causing mo rtality and seriou s injury. 

The fishery for blue cr abs ope rates in estuarine areas throughout the Gulf coast employing traps attached to a buoy

with rope.  Bottlenose dolphins have been reported stranded in Mississippi with polypropylene rope around their flukes

indicating the possibility  of entanglement with crab pot lines (NMFS 1991); however, this fishery has not been monitored

by observ ers. 

Two bottlenose dolphins were entangled and died in a scientific research net fishery for sea turtles in Sabine Pass

in 1993 (A. Landry, Texas A&M U niversity, report to Texas Marine  Mamm al Stranding  Network , August 19 93).  Th e nets

used in this Endangered Species Act (ESA) permitted research activity were two 4.9 m deep x 91.5 m in length stationary

entanglement nets adjacent to each other.  They were fished in shallow water (0.9-2.5 m depth), monitored continuous ly

throughou t the day, and re moved  at night.  

Other M ortality

The coast adjacent to the nearshore habitat occupied by this stock varies fro m agricultura l to industrial and , in

some places, such  as Galvesto n Island, is dense in human population.  Concentrations of chlorinated hydrocarbons and

metals were relatively low in most of the bottlenose dolphins examined in conjunction with an anomalous mortality event

in Texas bays in 1990; however, some had concentrations at levels of possible toxicological concern (Varanasi et al. 1992).

Agricultural runoff following period s of high rainfall in 19 92 was imp licated in a high le vel of bottleno se dolphin

mortalities in Matagorda Bay, which is adjacent to the western coastal stock area (NMFS unpublished data).  A recent study

of hydrocarbon contaminant levels was conducted in conjunction with a health assessment study of 35 live-captured

bottlenose dolphins in Matago rda Bay which ad joins the coastal stock area.  Alpha-HCB, p,p,DDE, and PCB

concentrations were inversely related to the magnitude of the serum antibody titer to Erysipelas spp. and Staphylococcus

spp. bacteria (R eif et al., in review.).  A  similar and more pronounced trend was seen in relationship to the pseudorabies

virus; however, since pseudorabies virus is not known to infect bottlenose dolphins, the significance of this finding is not

clear.  Concentrations of contaminants were higher in dolphins having evidence of exposure to the cetacea n morbillivirus.

The reason for the difference in the relationship between antibody titers to bacteria and pseudorabies and antibody titers

to cetacean  morbillivirus is no t understoo d. 

STATUS OF STOCK

The status of this stock relative to OS P is unknow n.  A population trend analysis is not available due to insufficient

information.  This species is not listed as threatened or endangered under the ESA.  The occurrence of three anomalous

mortality events among bottlenose dolphins along the Texas coast since 1990 (NMFS unpublished data) is cause for

concern and the available evidence suggests that bottlenose dolphin stocks in the northern and western portion of the U.S.

Gulf of Mexico may have experienced a morbillivirus epidemic  in 1993 (Lipsco mb 1993 ); however, the effects of these

events on sto ck abund ance has yet to  be determ ined.  The  total fishery-related  mortality and se rious injury for this  stock

is not less than 10 % of the ca lculated PB R and, there fore, canno t  be considered to be insignificant and approaching zero
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mortality and serious injury rate.  This is not a strategic stock because the  known leve l of fishery-related m ortality or serious

injury does n ot exceed  PBR .  
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Figure 1.  Sightings of coastal bottlenose dolphins during GOMEX aerial

surveys of the Gulf of Mexico in 1992-1994.  Northern Gulf of Mexico coastal

bottlenose dolphin stock is shown with filled circles.  Isobaths are in 183 m (100

fm) intervals.
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BOTTLENOSE DOLPHIN (Tursiops truncatus):
Northern Gulf of Mexico Coastal Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The northern Gulf of Me xico coastal bottlenose  dolphin stock has been defined for management purposes as those

bottlenose dolphins occupying the nearshore coastal waters in the U.S. Gulf of Mexico from the Mississippi River mouth

to approximately 84o W longitude, from shore, barrier islands, or presumed bay boundaries to 9.3 km seaward o f the 18.3

m isobath  (Fig. 1).  As a working hypothesis, it is assumed that the dolphins occupying habitats with dissimilar climactic,

coastal,  and oceanographic characteristics might be restricted in their movements between hab itats and, thus, co nstitute

separate  stocks.  The  northern co astal stock area is characterized by a temp erate climate, barrier islands, sand beac hes,

coastal marshes and marsh islands, and has a relatively high level o f fresh water inpu t from rivers an d streams.  It is

bordered on the east by a n extensive ar ea of coasta l marsh and marsh islands typical of Florida’s Apalachee Bay.   The

western coastal area is characterized by an arid to temperate climate, sand beaches, and low fresh water input.   The eastern

coastal stock area is tem perate to  subtropical in climate, is bordered by a mixture of coastal marshes, sand b eaches, marsh

and mang rove islands , and has an inte rmediate lev el of freshwater  input.

The definition of this stock

may be change d and it may be

incorporated with other Gulf of

Mexico stocks when  more da ta

become available.  Seasonal

changes in bottlenose  dolphin

abundance in Mississippi Sound

(NMFS unpublished data) su ggests

that there is interchange with at least

that portion of the Gulf of Mexico

bay and sound  stocks; howe ver, its

extent and significance is not

presently  known.  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 suggests that both the coastal

and OCS stocks consist of the shallow, warm water ecotype described  by Hersh a nd Duffield  (1990) .  Data are no t currently

available  to determin e genetically if the stocks should be separated or, if so, where; and interbreeding may occur at the

bounda ry interface. 

POPU LATIO N SIZE

Preliminary estimates of abundance were derived using distance sampling analysis (Buckland et al.1993) and the

computer program DISTA NCE (Laake et al. 1993) with sighting data co llected durin g aerial line-transe ct surveys in

September-October 1993 (Blaylock and Hoggard 1994).  Systematic sampling transects, placed random ly with respect to

the bottlenose dolphin distribution, extended orthogon ally from shore out to approximately 9 km past the 18 m isobath.

The area surveyed extended from the Mississippi River mouth to approximately 84o W Longitude, and approximately 5%

of the total area was visually searched.  Bo ttlenose dolphin abundance was estimated to be 4,191 dolphins with coefficient

of variation (C V) = 0.2 1 (Blayloc k and Ho ggard 19 94). 

Minimum Po pulation Estimate
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The minimum population estimate was based on the 1993 abundance estimate of 4,191 dolphins (CV = 0.21)

(Blaylock and Hoggard 1994). The minimum population estimate is the lower limit of the two-tailed 60% confidence

interval of the log-normally distributed abundance estimate.  This is equivalent to the 20th percentile of the log-normal

distribution as  specified by W ade and  Angliss (199 7).  The m inimum po pulation estim ate is 3,518  bottlenose  dolphins. 

Current Population Trend

  Aerial surveys of this area conducted partly in autumn 1983 and partly in autumn 1985, by NM FS resulted  in

an estimated bottlenose dolphin abundance of 1,319  (CV = 0 .10).  The  data are no t sufficient to conduct a statistical trend

analysis, but the current population size estimate is significantly higher than the 1983-85 estimate (Student's t-test, P <

0.005). 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net produc tivity rates are not k nown for this sto ck.  The m aximum ne t productiv ity rate

was assumed to be 0.04.  This value is based on theoretical modeling showing that cetacean populations may not grow at

rates much greater than 4% given the constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum

produc tivity rate, and a “re covery” fac tor (Wa de and A ngliss 1997 ). The “recove ry “ factor, which accounts for

endangered, depleted, and threatened stocks, or stocks of unknown status relative to optimum sustainable population

(OSP )is assumed to be 0.5 because this stock is of unknown status, because the stock apparently sustains some unknown

level of fishery-relate d mortality, and  because o f the unknown  effects of the 19 93 mor tality event.  PBR  for this stock is

35 dolp hins. 

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of direct human-caused mortality in this stock is unknown.  An annual average of ten bottlenose dolphins

(CV = 0.41) stranded  on the coast of Louisiana, Mississippi, or Alabama 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).  This was  8.2% of the total bottlenose dolphin strandings reported for this area.  In 1994, the

Stranding Network reported a total of 92 bottlenose dolphins in Mississippi, Louisiana and Alabama, four (4%) were

reported as showing signs of human interaction.  One was a boat strike, one entangled in fishing gear and 2 had gun shot

wounds.    There were 78 strandings reported in 1995 in the northern Gulf and 10 (12%) had evidence of human interaction;

6 were entanglements (2 were found wrapped in a square gillnet), two mutilations and 2 had gunshot wounds.  A total of

120 bottlenose dolphin strandings was reported from January through August 31, 1996, and four (3%) of these were

reported as human interactions (2 net entanglements, 1 boat strike and one mutilation).

 There are a number of difficulties associated with the interpretation of stranding data.  It is possible that some or

all of the stranded dolphins may have been from a bay, sound or estuarine stock; however, the proportion of the stranded

dolphins  belonging to another stock cannot be determined because of the difficulty of determining from where the stranded

carcass originated.  Stranding data probably underestimate the extent of fishery-related 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 nec essarily show signs of e ntanglemen t or other fishery-inte raction.  Finally, the level of technical expertise

among stranding network personnel varies widely as does the ability to recognize signs of fishery interaction.

Fisheries Information

Annual fishing effort for the shrimp trawl fishery in the northern Gulf of Mexico coastal stock area during 1988-

1993 averaged approx imately 2.17 million hours of tows (CV = 0.13) (NMFS unpublished data).  This fishery was

monitored by NM FS obse rvers 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 northern Gulf of Mexico coastal bottlenose

dolphin sto ck associate d with the shrim p trawl fishery in this ar ea. 

 The menhaden purse seine fishery targets the Gu lf menhade n, Brevoo rtia patronus, in Gulf of Mexico coastal

waters approximately 3-18 m in depth (NMFS 1991).  Seventy-five menhaden vessels operate within 1.6 km of shore from

Apalachicola, Florida to Freeport, Texas, from April-October.  Lethal takes of bottlenose dolphins reported by the

menhad en fishery during  the period  1982-1 988 ran ged betwe en 0-4 do lphins annua lly (NMF S unpub lished data). 
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Other clupeid pu rse seiners op portunistically  target Spanish sardine, thread herring, ladyfish, cigarfish, and blue

runners.  Single boat purse seiners, fishing for sardin es and herrings, operate in coastal waters between the Mississippi

River delta and Pascagoula, Mississippi and in the Florida panhandle between Pensacola and Apalachicola.  It is estimated

that ten vessels participate in this fishery between May-October.  There are no estimates of dolphin mortality associated

with this fishery. 

Gillnets  are not used in Texas, and gillnets over 46 m3 in area will not be allowed in Florida past July 1995, but

fixed and runaround gillnets are currently in use in L ouisiana, M ississippi, and A labama.  T hese fisheries, for  the most pa rt,

operate year around.  They are state-controlled and licensed, and vary widely in intensity and target species.  No marine

mammal mortalities associated with gillnet fisheries have been reported in these states, but stranding data suggest that

gillnet and ma rine mamm al interaction d oes occu r, causing mo rtality and seriou s injury. 

The fishery for blue crabs operates in estuarine areas throughout the Gulf coast employing traps attached to a buoy

with rope.  Bottlenose dolphins have been reported stranded in Mississippi with polypropylene rope around their flukes

indicating the possibility of entanglement with crab pot lines (NMFS 1991); however, this fishery has not been monitored

by observ ers. 

Other M ortality

The nearshore habitat occupied by this stock is adjacent to areas of high human population.  Two stranded

dolphins from the nor thern Gulf co astal area (on e from M ississippi and o ne from Ala bama) ha d the highest lev els of DDT

derivatives of any of the bo ttlenose do lphin liver sam ples analyze d in conjun ction with the 1990 mortality investigation

conducted by NMFS (Varanasi et al. 1992).  The significance of these findings are unclear, but there is some evidence that

increased exposure  to anthrop ogenic co mpound s may reduce immune function in bottlenose dolphins.  A recent study found

the magnitude of the serum antibody titer to Erysipelas spp. and Staphylococcus spp. bacteria in bottlenose dolphins was

inversely related to "-HCB , p,p,DD E, and P CB's conc entrations (R eif et al., in review). 

This stock was subject to a high incidence of mortality in 1993, which was suspected to have been the result of

a morbillivir us epidemic.  The effect of this mortality event on the stock cannot be determined, in part, because the

mortality may have also affected the b ay, sound and  estuarine stoc k and the stoc k identity of the stran ded anim als could

not be determ ined.  The  increase in  mortalities began in the Florida panhandle area and moved westward during that period

(NMFS unpublishe d data).  Co ncentratio ns of contaminants were found to be higher in dolphins having evidence of

exposure to the cetace an morb illivirus (Reif et al., in review).  The reason for the relationship between cetacean

morbillivirus antibody titers a nd high co ntaminant leve ls is not understo od and th e effect of the ep idemic  on this stock has

not been d etermined . 

STATUS OF STOCK

The status of this stock relative to OSP is not known and population trends cannot be determined due to

insufficient data.  This species is not listed as threatened or endangered under the Endangered Species Act.  The total

fishery-related mortality and serious injury for this stock is unknown, but considering the evidence from stranding data,

it may not be less than 10% of the calculated PBR and, therefore, cannot be considered to be insignificant and approaching

zero mortality and serious injury rate.  This is not a strategic stock because the known level of fishery-related mortality or

serious injury d oes not exc eed PB R. 
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Figure 1.  Sightings of coastal bottlenose dolphins during GOMEX aerial

surveys of the Gulf of Mexico in 1992-1994.  Eastern Gulf of Mexico coastal

bottlenose dolphin stock is shown with filled circles.  Isobaths are in 183 m (100

fm) intervals.

August 1997

BOTTLENOSE DOLPHIN (Tursiops truncatus):
Eastern Gulf of Mexico Coastal Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

  The eastern Gulf of Mexico coastal bottlenose dolphin stock has been defined for management purposes as the

bottlenose dolphins o ccupying the  area which e xtends from  approx imately 84o W Longitude to Key West, Florida, from

shore, barrier islands, or presumed bay boundaries to 9.3 km seaward of the 18.3 m isobath (Fig. 1).  As a working

hypothesis, it is assumed  that the dolphins occup ying habitats with dissimilar climactic , coastal, and  oceano graphic

characteristics might be restric ted in their movements between habitats and, thus, constitute separate stocks.  The eastern

coastal stock area is temperate to subtropical in climate, is bordered by a mixture of coastal marshes, sand bea ches, marsh

and mangrove islands, and has an

intermediate  level of freshwater

input.  It is bordered on the north by

an extensive area of coastal marsh

and marsh islands typical of

Florida’s  Apalachee Bay. The

western coastal area is characterized

by an arid to tem perate  climate,

sand beaches, and low fresh water

input.  The northern coastal stock

area is characterized by a tempera te

climate, barrier islands, sand

beaches,  coastal marshes and marsh

islands, and has a relatively high

level of fresh water input from

rivers and streams.

 Portions of this stock may

co-occur with the U.S. Gulf of

Mexico outer contin ental 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  ecologica l bounda ry.  Anecdo tal evidence  suggests  that both the coastal and OCS stocks co nsist

of the shallow, wa rm water ec otype desc ribed by H ersh and D uffield (199 0).  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.

POPU LATIO N SIZE

Preliminary estimates of abundance 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

conducted during autum n 1994  (NM FS unpu blished da ta).  Systematic  sampling transects, placed randomly with respect

to the bottlenose dolphin distribution, extended orthogonally from shore out to approximately 9 km past the 18 m isobath.

Appro ximately 5% of the  total survey are a was visually sea rched.  B ottlenose d olphin  abundance was estimated to be 9,912

dolphins w ith coefficient of va riation (CV ) = 0.12. 

Minimum Po pulation Estimate

The minimum population estimate was based on the 1994 abundance estimate of 9,912 (CV = 0.12) (NMFS

unpublished data). The minimum p opulation e stimate is the lower limit of the two-tailed 60% confidence interval of the

log-norma lly distributed a bundanc e estimate.  T his is equivalen t to the 20th percentile of the log-normal distribution as

specified b y Wad e and Ang liss (1997) .  The minim um pop ulation estimate  is 8,963 b ottlenose d olphins. 

Current Population Trend
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Aerial surveys of this area c onducted  by NM FS in autum n 1985 , resulted in an e stimated bo ttlenose do lphin

abundance of 4,711 (CV = 0.05).  The data are not sufficient to conduct a statistical trend analysis, but the current

populatio n size estimate is sig nificantly higher than  the 1985  estimate (Stud ent's t-test, P < 0.00 05). 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum  net produ ctivity rates are no t known for this sto ck.  The m aximum ne t productiv ity rate

was assumed to be 0.04.  This value is based on theoretical modeling showing that cetacean populations may not grow at

rates much greater than 4% given the constraints of their reproductive life history (Barlow et al. 1995). 

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of minimum population size, one-half the maximum

produc tivity rate, and a “recovery” factor (Wade and Angliss 1997).  The “recovery “ factor, which accounts for

endangered, depleted, and threatened stocks, or stocks of unknown status relative to optimum sustainable population (OSP)

is assumed to  be 0.5 be cause this stock  is of unknown  status. PBR  for this stock is 90  dolphins. 

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of direct huma n-caused m ortality in this stock is unknown.  An annual mean of eight bottlenose dolphins

(CV = 0.41) stranded on the Florida Gulf 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).  This was  8.9 % of the tota l bottlenose d olphin strand ings reporte d for this area.  Morgan and Patton (1990) reported

that 12.9% of 116 cetaceans  examined by Mote Marine Laboratory's marine mammal stranding response program on the

west coast of Florida between 1984 and 1990 exhibited evidence of human-caused m ortality or serious injury.  The

stranding networks reported a total of 62 bottlenose dolphin strandings in 1994 with only one reported human interaction.

Eighty-three strandings we re reporte d in 1995 a nd 2 had  evidence o f human intera ctions.  One  was found e ntangled in  a

gillnet, and one was a boat strike.  The network reported 111 bottlenose dolphins from January through August 31, 1996.

Three showed signs of human interaction (one entanglement-gillnet, one boat strike and one mutilation).

  There are a number of difficulties associated with the interpretation of stranding data.  It is possible that some or

all of the stranded dolphins may have been from a bay, sound or estuarine stock; however, the proportion of the stranded

dolphins  belonging to another stock cannot be determined because of the difficulty of determining from where the stranded

carcass originated.  Stranding data probably underestimate the extent of fishery-related 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 nec essarily show signs of e ntanglemen t or other fishery-inte raction.  Finally, the level of technical expertise

among stranding network personnel varies widely as does the ability to recognize signs of fishery interaction.

Fisheries Information

Annual fishing effort for the shrim p trawl fishery in  the eastern Gulf of Mexico coastal stock area during 1988-

1993 averaged app roximately 0.102 m illion hours of tows (CV = 0.30) (NMFS unpublished data).  This fishery was

monitored by NMFS observers in 1992 and 1993, but less than 1% of the fishing effort was observed (NMFS unpublished

data).  There was one report in 1992 of an incidental mortality in the eastern Gulf of Mexico coastal bottlenose  dolphin

stock which w as associated  with the shrimp  trawl fishery in this area . 

Gillnets  are not used in Texas, and gillnets over 46 m3 in area will not be allowed in Florida past July 1995, but

fixed and runaro und gillnets are  currently in use in L ouisiana, M ississippi, and Alab ama.  These fishe ries, for the mo st part,

operate year around .  They are state-controlled and  licensed, and vary widely in intensity and target species.   No marine

mammal mortalities associated with gillnet fisheries have been reported in these states, but stranding data suggest that

gillnet and marine mammal interaction does occur, causing mortality and serious injury.  A coastal gillnet fishery for

menhaden was reported to have taken one bottlenose dolphin in 1991 (NMFS unp ublished data).  There are no effort data

available for  this fishery. 

The menhade n purse seine  fishery targets the Gulf m enhaden , Brevoortia patronus, in Gulf of Mexico coastal

waters approx imately 3-18  m in depth (N MFS  1991).  S eventy-five men haden ve ssels opera te within 1.6 km of shore from

Apalachicola, Florida to Freeport, Texas, from April-October.  Lethal takes of bottlenose dolphins reported by the

menhad en fishery during  the period  1982-1 988 ran ged betwe en 0-4 do lphins annua lly (NMF S unpub lished data).  



249

Other clupeid purse  seiners opportunistically target Spanish  sardine, thread herring, ladyfish, cigarfish, and blue

runners.  There are no effort data available for this fishery and there are no estima tes of dolph in mortality asso ciated with

this fishery. 

A fishery for blue crabs operates in estuarine areas throughout the Gulf coast employing traps attached to a buoy

with rope.  Bo ttlenose do lphins have b een repo rted strande d in other co astal locations  in the Gulf of M exico with

polypropylene rope around their flukes indicating the possibility of entanglement with crab pot lines (NMFS 1 991);

however, th is fishery has not b een monito red by ob servers. 

Other M ortality

The nearshore  habitat occu pied by this sto ck is adjace nt to areas of hig h human p opulation a nd in some areas of

Florida, such as the T ampa B ay area, is highly industrialize d.  PCB concentrations in three stranded dolphins sampled from

this stock ranged from 16-46 µg/g wet weight.  Conc entrations of "-HCB , p,p,DD E, and P CB's were in versely related  to

the magnitude of the serum antibody titer to Erysipelas spp. and Staphylococcus spp. bacte ria in a study of bottlenose

dolphins in Texas (Reif et al., in review).  A similar and more pronounced trend was seen in relationship to the

pseudorabies virus; however, since pseudorabies virus is not known to infect bottlenose dolphins, the  significance of this

finding is not clear.  Concentrations of contaminants were higher in dolphins having evidence of exposure to the cetacean

morbillivirus.  The reason for the difference in the relationship between antibody titers to bacteria and pseudorabies and

antibody titers to  cetacean m orbillivirus is not u nderstoo d. 

STATUS OF STOCK

The status of this stock relative to OSP is not known a nd pop ulation trends  cannot be  determined  due to

insufficient data.  This species is not listed as threatened or endangered under the Endangered Species Act. 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 to be insignificant and approaching zero mortality and serious injury rate.  Th is is not a strategic stock because

the known le vel of fishery-related  mortality or serio us injury doe s not exceed  PBR . 
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BOTTLENOSE DOLPHIN (Tursiops truncatus):
Gulf of Mexico Bay, Sound, and Estuarine Stocks

STOCK DEFINITION AND GEOGRAPHIC RANGE

Bottlenose  dolphins are distributed through out the  bays, so unds, and e stuaries of the G ulf of Mexic o (Mullin

1988).  The identification of biologically-meaningful “stocks” of bottlenose  dolphins in these waters is complicated by the

high degree of behavioral variability exhibited by this species (Shane et al. 1986; Wells and Scott 1999), and by the lack

of requisite info rmation for m uch of the reg ion.  

Previous stock assessment reports have provisionally identified distinct stocks in each of 33 areas of contiguous,

enclosed, or semi-enclosed bodies of water  adjacent to the Gulf of Mexico (Table 1 , W aring et al. 1997), based on

descriptio ns of relatively discrete dolphin “communities” in some of these areas.  A “community” includes resident dolphins

that regularly share large portio ns of their range s, exhibit similar d istinct genetic pro files, and interact w ith each other  to

a much greater exten t than with dolp hins in adjac ent waters.  T he term, as ad apted from  Wells  et al. (1987), emphasizes

geographic, genetic, and social relationships of dolphins.  Bottlenose dolphin communities do not constitute closed

demog raphic  populations, as individuals from adjacent commun ities are known  to interbreed . Neverthe less, the geogra phic

nature of these areas and long-term stability of residency pa tterns suggest that many of these communities exist as

functioning units of their ecosystems and, under the Marine Mammal Protection Act, must be maintained as such.  Also,

the stable pattern s of residenc y observed  within comm unities suggest that lo ng period s would be  required to  repopu late

the home ra nge of a co mmunity wer e it eradicated  or severely d epleted.  T hus, in the absence of information supporting

management on a larger scale, it is appropriate to adopt a risk-averse approach and focus management efforts at the level

of the comm unity rather than at so me larger d emograp hic scale.  Support for this risk-averse approach derives from several

sources.  Long-term (year-round , multi-year) reside ncy by at least so me individu als has been  reported  from nearly  every

site where photographic identification or tagging studies have been conducted in the Gulf of Mexico.  In Texas, some of

the dolphins in the Matagorda-Espiritu Santo Bay area (Gruber 1981; Lynn 19 95; Würsig and  Lynn 1996),  Ara nsas Pass

(Shane 1977; Weller 1998), San Luis Pass (Maze 1997), and Galveston Bay (Bräger 1993; Bräger et al. 1994; Fertl 1994)

have been reported as long-term residents.   Hubard (1998) reported sightings of dolphins tagged 12-15 yea rs previously

in Mississipp i Sound.  In F lorida, long-term residency has been reported from Choctawhatchee Bay (1989-1993, F.

Townsend  unpublished data), Tampa Bay (Wells 1986a; Wells et al. 1996a), Sarasota Bay (Irvine and Wells 1972; Irvine

et al. 1981; W ells 1986 a, 1991 ; Scott et al. 1990; Wells et al. 1987), Lemo n Bay (W ells et al. 1996b ), and Cha rlotte

Harbor/Pine Island Sound (Shane 1990 ; Wells et al. 1996b , 1997).   In  many cases, re sidents emphasiz e use of the ba y,

sound, or estuary waters, with limited movements through passes to the Gulf of Mexico (Shane 1977, 1990; Gruber 1981;

Irvine et al. 1981; L ynn 1995 , Maze 1 997).  These habitat use patterns are reflected in the ecology of the dolphins in some

areas; for examp le, residents  of Sarasota  Bay, Florid a lacked sq uid in their diet, unlike non-resident dolphins stranded on

nearby G ulf beaches (B arros and  Wells 19 98).   

Genetic  data also support the co ncept of relatively discrete bay, sound, and  estuary stocks.  Analyses of

mitochondrial DNA haplotype distributions indicate the existence of clinal variations along the Gulf of Mexico coastline

(Duffield  and W ells In press).   D ifferences in rep roductive se asonality from  site to site also suggest genetic-based

distinctions between communities (Urian et al. 1996).  Mitochondrial DNA analyses suggest finer-scale structural levels

as well.  For example, Matagorda Bay, Texas dolphins appear to be a localized population (NMFS unpublished data), and

differences in haplotype  frequencies  distinguish betw een adjac ent comm unities in Tam pa Bay,  Sarasota B ay, and Cha rlotte

Harbor/Pine Island Sound, along the central west coast of Florida (Duffield and Wells 1991; in press).  Examination of

protein electrophoretic data resulted in similar conclusions for the Florida dolphins (Duffield and Wells 1986).

The long-term struc ture and stab ility of at least some o f these comm unities is exemp lified by the residents of

Sarasota  Bay, Florida.  This community has been observed since 1970 (Irvine and Wells  1972; S cott et al. 1990; W ells

1991).  The num ber of do lphins regular ly occupying the Sarasota Bay area has remained consistently at about 10 0.  At least

four generations of identifiable residents currently inhabit the region, including half of those first identified in 1970.

Maximum immigration and emigration rates of about 2-3% have been estimated (Wells and Scott 1990).

Genetic  exchange occurs between resident communities; hence the application of the demographically and

behaviorally-based term “community” rather than “population” (Wells 1986a).  Some of the calves in Sarasota Bay
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apparen tly have been  sired by non -residents  (Duffield and Wells, in press).  A variety of potential exchange mechanisms

occur in the Gulf.  Small numbers of inshore dolphins traveling between regions have been reported, with patterns ranging

from traveling through adjacent commun ities (Wells  1986b; W ells et al. 1996a,b) to movements over distances of several

hundred km in Texas waters (Gruber 1981; Würsig and Lynn  1996; Würsig unpublished data).  In many areas year-round

residents  co-occur with non-resident dolphins, providing potential opportunities for genetic exchange.  About 17% of group

sightings involving resident Sarasota Bay dolphins include at least one non-resident as well (W ells et al. 1987).  Similar

mixing of inshore residents and non-residents is seen off San Luis Pass, Texas (Maze 1997).  Non-residents exhibit a

variety of patterns, ranging from apparent nomadism  recorde d as transienc e in a given area, to apparent seasonal or non-

seasonal migrations.  Passes, especially the mouths of the larger estuaries, serve as mixing areas.  For example, several

communities mix at the mouth of Tampa Bay, Florida (W ells 1986a), and most of the dolphins identified in the mouths of

Galvesto n Bay and  Aransas P ass, Texa s were cons idered tran sients (Henn ingsen 199 1; Bräge r 1993; W eller 1998 ).  

Seasonal movements of do lphins into and out of some of the bays, sounds, and estuaries provide additional

opportunities for genetic  exchange  with residents, an d comp licate the identification of stocks in coastal and inshore waters.

In small bay systems such as Sarasota  Bay, Florid a and San  Luis Pass, T exas reside nts move into  Gulf coastal water s in

fall/winter, and return inshore in spring/summer (Irvine et al. 1981; Maze 1997).  In larger bay systems, seasonal changes

in abundance suggest possible migrations, with increases in more northerly bay systems in summer, and in more sou therly

systems in winter.  Fall/winter increases in abundance have been noted for Matagorda Bay (Gruber 1981; Lynn 1995;

Würsig  and Lynn 1996), Aransas Pass (Shane 1977 ; Weller 1998 ), Tamp a Bay (Sc ott et al. 1989), a nd Charlo tte

Harbor/Pine Island Sound (Thompson 1981; S cott et al. 1989).  Spring/summer increases in abundance have been reported

for Galves ton Bay (H enningsen 1 991; B räger 199 3; Fertl 199 4) and M ississippi Sou nd (Hub ard 199 8).  

Much uncertainty remains regarding the structure of bottlenose  dolphin sto cks in many of the Gulf of Me xico bays,

sounds, and estuaries.  Given the apparent co-occurrence of resident and non-resident dolphins in these areas, and the

demonstrated variations in ab undance , it appears tha t considera tion should  be given to the existence of a complex of stocks,

and to the roles of bays, sounds, and estuaries for stocks emphasizing Gulf of Mexico coastal waters.  A starting point for

management strategy should be the protection of the long-term resident communities, with their multi-generational

geographic, genetic, demogr aphic, and  social stability.   These loc alized units wo uld be at gre atest risk from ge ographic ally-

localized impacts.  Co mplete cha racterization of many of these basic units would benefit from additional photo-

identification, telem etry, and gene tic research (W ells 1994 ).  

The cur rent provisio nal stocks follo w the designa tions in Table 1, with a few revisions.  Available information

suggests  that Block B 35, Little Sara sota Bay, can be subsumed under Sarasota Bay, and B36, Caloosahatchee River, can

be considered a part of Pine Island Sound.  As more information becomes available, additional combination or division

may be warranted.  For example, a number of geographically and socially distinct subgroupings of dolphins in regions such

as Tampa Bay, Charlotte Harbor,  Pine Island Sound, Aransas Pass, and Matagorda Bay have been identified, but the

importance of these distinctions to stock designations remain undetermined (Shane 1977; Gruber 1981; W ells et al.

1996a,b, 1997; W ürsig and Lynn 1996).

Understanding the full complem ent of the stock  complex  using the bay, so und, and e stuarine waters  of the Gulf

of Mexico will require much additional information.  The development of biologically-based criteria to better define and

manage stocks in this region should integrate multiple approaches, including studies of ranging patterns, genetics,

morpho logy, social patterns, distribution, life history, stomach contents, isozyme analyses, and co ntaminant concentrations.

Spatially-exp licit populatio n modelin g could  aid in evaluating the implications of community-based stock definition.  As

these studies provide new information on what constitutes a bottlenose dolphin "biological stock," current provisional

definitions will  likely need to b e revised.  A s stocks are m ore clearly ide ntified, it will be pos sible to conduct abundance

estimates using standardized methodology across sites (thereby avoiding some of the previou s problem s of mixing resu lts

of aerial and boat-based surveys), identify fisheries and other human impacts relative to specific stocks, and perform

individual stock assessments.  As recommended by the Atlantic Scientific Review Group (November 1998, Portland,

Maine), a workshop was held from March 13-15, 2000 in Sarasota, FL to review current inform ation pertain ing to

bottlenose dolphin sto ck structure in G ulf of Mexic o bays, soun ds, and estua ries.  As a result of this, efforts are being made

to conduct simulations of alternative stock structure and, if warranted, propose a new stock structure.

Table  1.  Bottlenose dolphin abundance (NBEST), coefficient of variation (CV), minimum population estimate (NMIN), and

Potential Biological Removal (PBR) in USA G ulf of Mexic o bays, soun ds, and oth er estuaries.  B locks refer to
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aerial survey bloc ks illustrated in Fig. 1.  Blocks with an abundance of zero were surveyed but not considered

stocks at this time (but see Note 1 below).

Blocks Gulf of Mexico Estuary NBEST CV NMIN PBR Year Reference

B51 Laguna Madre 80 1.57 31 0.3 1992 A

B52 Nueces Bay, Corpus Christi Bay 58 0.61 36 0.4 1992 A

B50 Comp ano Ba y, Aransas B ay, San Anto nio Bay,

Redfish Bay, Espiritu Santo Bay

55 0.82 30 0.3 1992 A

B54 Matagorda Bay, Tres Palacios Bay, Lavaca Bay 61 0.45 42 0.4 1992 A

B55 West Bay 29 1.10 14 0.1 1992 A

B56 Galveston Bay, East Bay, Trinity Bay    152 0.43 107 1.1 1992 A

B57 Sabine Lake 01 - 1992 A

B58 Calcasieu Lake 01 - 1992 A

B59 Vermillion  Bay, W est Cote B lanche B ay,

Atchafalaya Bay

01 - 1992 A

B60 TerreBonne Bay, Timbalier Bay 100 0.53 66 0.7 1993 A

B61 Barataria Bay 219 0.55 142 1.4 1993 A

B30 Mississipp i River De lta 01 - 1993 A

B02-05,

29,31

Bay Boudreau, Mississippi Sound 1,401 0.13 1,256 13 1993 A

B06 Mobile Bay, Bonsecour Bay 122 0.34 92 0.9 1993 A

B07 Perdido Bay 01 - 1993 A

B08 Pensacola Bay, East Bay 33 0.80 18 0.2 1993 A

B09 Choctawhatchee Bay 242 0.31 188 1.9 1993 A

B10 St. Andrew Bay 124 0.57 79 0.8 1993 A

B11 St. Joseph Bay 01 - 1993 A

B12-13 St. Vincen t Sound, A palachico la Bay, St.

Georges Sound

387 0.34 293 2.9 1993 A

B14-15 Apalachee Bay 491 0.39 358 3.6 1993 A

B16 Waccasassa Bay, Withlacoochee Bay, Crystal

Bay

100 0.85 54 0.5 1994 A

B17 St. John’s Sound, Clearwater Harbor 37 1.06 18 0.2 1994 A

B32-34 Tampa Bay 559 0.24 458 4.6 1994 A

B20 Sarasota Bay 97 na3 97 1.0 1992 B

B35 Little Sarasota Bay 22 0.24 2 0.0 1985 C

B21 Lemon Bay 01 - 1994 A

B22-23 Pine Sou nd, Charlo tte Harbo r, Gaspar illa

Sound

209 0.38 153 1.5 1994 A

B36 Caloosahatchee River 01,2 - 1985 C

B24 Estero Bay 104 0.67 62 0.6 1994 A

B25 Chokoloskee  Bay, Ten T housand Islands,

Gullivan Bay

208 0.46 144 1.4 1994 A

B27 Whitewater Bay 242 0.37 179 1.8 1994 A

B28 Florida K eys (Bahia H onda to K ey West) 29 1.00 14 0.1 1994 A

Reference s: A- Blayloc k and Ho ggard 19 94; B- W ells 1992 ; C- Scott et al. 1989

Notes:
1 During earlier surveys (S cott et al. 1989), the range of seasonal abundances was as follows: B57, 0-2 (CV= 0.38);

B58, 0-6 (0.34); B59, 0-0; B30, 0-182(0.14); B07, 0-0; B21, 0-15(0.43); and B36, 0-0.
2 Block not surveyed during surveys reported in Blaylock and Hoggard 1994.
3 No CV because N BEST was a direct count of known  individuals.
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Figure 1.  USA Gulf of Mexico bays and sounds.  Each of the alpha-numerically designated blocks corresponds

to one of the NMFS Southeast Fisheries Science Center logistical aerial survey areas listed in Table 1.  The

bottlenos e dolph ins inhab iting each  bay an d sound  are cons idered to c omprise  a uniqu e stock for p urposes o f this

assessme nt. 

POPU LATIO N SIZE

Population size (Table 1) for all of the stocks except Sarasota Bay, Florida, was estimated from preliminary

analyses of line-transect data collected during aerial surveys conducted in September-October 1992 in Texas and Louisiana;

in September-October 1993 in Louisiana, Mississippi, Alabama, and the Florida panhandle (Blaylock and Hoggard 1994 );

and in September-November 1994 along the west coast of Florida (NMFS unpublished data).  Standard line-transect

perpendicular sighting distance analytical methods (Buckland et al. 1993) and the computer program D ISTANCE  (Laake

et al. 1993) were used.  Stock size in Sarasota Bay, Florida, was obtaine d through d irect count o f known indiv iduals (W ells

1992) . 

Minimum Po pulation Estimate

The minimum population estimate (Table 1) is the lower limit of the two-tailed 60% confidence interval of the

log-normally  distributed a bundanc e estimate.  T his is equivalen t to the 20th p ercentile of the lo g-normal d istribution as

specified by Wa de and A ngliss (1997 ). The min imum po pulation estim ate was calculated for each block from the estimated

population size and its associated coefficient of variation.  Where the population size resulted from a direct count of known

individuals, the  minimum p opulation siz e was identica l to the estimated  populatio n size. 

Current Population Trend

The data are insufficient to determine population trends for all of the Gulf of Mexico bay, sound, and estuary

bottlenose dolphin  communities.  The Sarasota Bay community, however, has been monitored since 1970 and has remained

relatively constant over the last 20+ year s at appro ximately 105  animals (W ells 1998 ).  Three an omalous m ortality events

have occurred among portions of these dolphin communities betwee n 1990  and 199 4; howeve r, it is not possible  to

accurately partition the m ortalities betwe en  bay and  coastal stock s, thus the impac t of these mor tality events on

commu nities is not know n. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maxim um net pro ductivity rates are not known for the dolp hin communities that comp rise these

stocks.  While productivity rates may be estimated for individual females within communities, such estimates are

confounded at the stock level due to the influx of dolphins from adjacent areas which balance losses, and the unexplained

loss of some individuals which offset births and recruitment (Wells 1998).  Continued monitoring and expanded survey

coverage  will be require d to add ress and de velop estim ates of prod uctivity for these d olphin



254

communities.    The maximum  net produ ctivity rate was assumed to be 0.04.  This value is based on theoretical modeling

showing that cetacean populations may not grow at rates much greater than 4% given the constraints of their reproductive

life history (Barlow et al. 1995).

 

POTENTIAL BIOLOGICAL REMOVAL

Potential Biologic al Remo val (PB R) is the pro duct of minim um pop ulation size, on e-half the maximum

produc tivity rate, and a “recovery” factor (Wade and Angliss 1997).  The “recovery”   factor, which accounts for

endangered, depleted, and threatened stocks, or stocks of unknown status relative to optimum sustainable population (OSP),

is assumed to  be 0.5 be cause these sto cks are of unk nown status.  P BR for e ach stock is giv en in Tab le 1. 

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

There are a number of difficulties associated with the interpretation of stranding data.  It is possible that some or

all of the stranded dolphins may have been from a nearby coastal stock; however, the proportion of stranded dolphins

belonging to another stock cannot be determ ined because of the difficulty of determining from  where the stranded carca ss

originated.  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 asho re, 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, and the condition

of the carcass if badly decomposed can inhibit the interpretation of cause of death.

A total of 1,881 bottlenose dolphins were found stranded in th e USA  Southeast G ulf of Mexico from 1993 to 1997

(Table  2) (NM FS unpu blished da ta).  Of these, 57 or 3% showed evidence of human interactions as the cause of death (e.g.,

gear entanglement, mutilation, gunshot wounds).  Bottlenose dolphin are known to become entangled in recreational and

commercial fishing gear (Wells et al. 1998; Gorzelany 1998; W ells and Scott 1994) and some are  struck by recreational

and commercial vessels (W ells and Scott 1997 ).   In 1998 alone, two resid ent bottlenose dolphins an d an assoc iated calf

were killed by vessel strikes and a resident young-of-the-year died from entanglement in a crab-pot float line (R.S. W ells,

pers. comm.).

The G ulf of Mexico menhaden fishery was observed to take 9 bottlenose dolphins (three fatally) between 1992

and 1995 (NM FS unpublished data).  There were 1,366 sets observed out of 26,097 total sets, which if extrapolated for

all years suggests that as many as 172 bottlenose dolphins could have been taken in this fishery with up to 57 animals killed.

An observer program is urgently needed to obtain statistically reliable information for this fishery on the number of sets

annually, the incidental take and mortality rates, and the communities from which bottlenose dolphins are being taken.

Some of the bay, sound and estuarine communities were the focus of a live-capture fishery for bottlenose dolphins

which supplied dolphins to the U.S. Navy and to oce anaria for research and  p ublic display for almost  two decades (NMFS

unpublished data).  During the period between 1972-89, 490 bottlenose dolphins, an average of 29 dolphins annually, were

removed from a few locations in the Gulf of Mexico, including the Florida Keys.  Mississippi Sound sustained  the highest

level of remova ls with 202 d olphins take n from this  stock during  this period, representing 41% of the total and an annual

average of 12 dolphins (compared to a current PBR of 13).  The annual average number of removals never exceeded

current PBR levels, but it may be biologically significant that 73% of the dolphins removed during 1982-88 we re females.

The imp act of those re movals on  the stocks is unkn own. 

Fishery Information

Annual fishing effort for the shrimp trawl fishery in the USA Gulf of Mexico bays, sounds, and estuaries during

1988-1993 averaged approximately 2.20 million hours of tows (CV=0.11) (NM FS unpublished data).  There have been

very low num bers of incid ental mortality o r injury in the stock s associated  with the shrimp  trawl fishery. 

A fishery for blue crabs operates in estuarine areas throughout the Gulf of Mexico coast employing traps attached

to a buoy with rope.  Bottlenose dolphins have been rep orted strand ed with polypropylene rope around their flukes (NMFS

1991; McFee and Brooks, Jr. 1998; NMFS unpublished data), indicating the po ssibility of entanglement with crab pot lines.

This  fishery has not been monitored by observers and there are no estimates of bottlenose dolphin mortality or serious

injury for this fishery. 

Gillnets  are not used in Texas, and gillnets over 46 m3 in area were n ot allowed  in Florida past July 1995, but fixed

and runaround  gillnets are currently in use  in Louisiana, M ississippi, and A labama.  T hese fisheries, for  the most pa rt,

operate year around.  They are state-controlled and licensed, and vary widely in intensity  and target species.  No marine
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mammal mortalities associated with gillnet fisheries have been reported in these states, but stranding data suggest that

gillnet and ma rine mamm al interaction d oes occu r, causing mo rtality and seriou s injury.

 

Table  2. Bottlenose  dolphin strandings in the US A Gulf of Mex ico (West Florid a to Texas)  from 199 3 to 199 7.  Data  are

from the Southeast Marine Mammal Stranding Database (SESU S).

State 1993 1994 1995 1996 1997 Total

Florida

No. Stranded 134 51 101 133 63 482

No. Human Interactions 4 2 3 2 0 11

% With Human Interactions 3% 4% 3% 2% 0% 2%

Alabama

No. Stranded 48 16 15 17 14 110

No. Human Interactions 1 0 1 0 1 3

% With Human Interactions 2% 0% 7% 0% 7% 3%

Mississippi

No. Stranded 64 25 32 59 42 222

No. Human Interactions 4 0 4 2 2 12

% With Human Interactions 6% 0% 12% 3% 5% 5%

Louisiana

No. Stranded 14 74 31 92 42 253

No. Human Interactions 0 0 1 3 1 5

% With Human Interactions 0% 0% 3% 3% 2% 2%

Texas

No. Stranded 133 227 110 208 136 814

No. Human Interactions 4 6 7 7 2 26

% With Human Interactions 0% 3% 6% 3% 0% 3%

Totals

No. Stranded 393 393 289 509 297 1881

No. Human Interactions 13 8 16 14 6 57

% With Human Interactions 3% 2% 6% 3% 2% 3%

Other M ortality

The near shore  habitat occu pied by m any of these stoc ks is adjacen t to areas of high  human po pulation, and  in

some bays, such as Mobile Bay in Alabama and  Galveston Bay in Texas, is highly industrialized.  The area surrounding

Galveston Bay, for example, has a coastal population of over 3 million people.  More than 50% o f all chemical p roducts

manufactured in the USA are produced there and 17% of the oil produced in the Gulf of Mexico is refined there

(Henningsen and Würsig 1991).  Many of the enclosed bays in Texas are surrounded by agricultural lands which receive

periodic p esticide app lications. 

Concentrations of chlorinated hydrocarbons and metals w ere examin ed in conju nction with an a nomalou s mortality

event of  bottlenose dolphins in Texas bays in 1990 and fo und to  be relatively low in most; however, some had

concentrations at levels of po ssible toxicologic al concern  (Varana si et al. 1992).  No studies to date have determined the

amount,  if any, of indirect hum an-induced  mortality resulting from pollution or habitat degradation.  However, a recent
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health assessment of 35 bottlenose dolphins from Matagorda Bay, Texas associated high levels of chlorinated hydrocarbons

with low health asse ssment scor es (Reif et al. in review).  M orbillivirus has a lso been im plicated in  the deaths of bottlenose

dolphins in some of these communities (Duignan et al. 1996).

STATUS OF STOCK

The status of these stocks relative to OSP is unknown and this species is not listed as threatened or endangered

under the Endangered Species Act.  The occurrence of three anomalous mortality events among bottlenose dolphins along

the USA Gulf of Mexico coast since 1990 (N MFS unp ublished data) is cause for concern; however, the effects of the

mortality events on stock abundance have not yet been determined.  The available evidence suggests that bo ttlenose do lphin

stocks in the northern and western coastal portion of the USA Gulf of Mexico may have experienced a morbillivirus

epidemic  in 1993 (Lipscomb 1993; Lipscomb et al. 1994).  Seven of 35 live-captured bottlenose dolphins (20%) from

Matagorda Bay, Texas, in 1992, tested positive for previous exposure to cetacean morbillivirus (Reif et al. in review), and

it is possible that other estuarine resident stocks have been exposed to the morbillivirus (Duignan et al. 1996).  

The relatively high number of bottlenose dolphin d eaths which occurred d uring the mortality events in the last

decade suggests that some of these stocks may be stressed.  Fishery-related mortality and serious injury for each of these

stocks is not known, but considering the evidence from stranding data, the total fishery-related mortality and serious injury

exceeds 10% of the total PBR, and, therefore, it  is not insignificant and approaching the zero mortality and serious injury

rate.   For these reasons, and b ecause the PBR  for most of these stocks would be exceeded with the incidental capture of

a single dolp hin, each of the se stocks is a strate gic stock. 
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Figure 1.  Distribution of Atlantic spotted dolphin sightings during NOAA Ship Oregon
II marine mammal surveys during 1991-1994 (filled circles) and during GOMEX
regional aerial surveys during 1992-1994 (unfilled circles).  The straight lines show
transects during two ship surveys and are examples of typical ship survey transects. 
Isobaths are in 183 m (100 fm) intervals.
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ATLANTIC SPOTTED DOLPHIN (Stenella frontalis):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The Atlantic spotte d dolph in is endemic  to the Atlantic O cean in warm temperate to tropical waters (Per rin et al.

1987, 1994).  Sightings of this species are concentrated along the continental shelf edge and also occur over the continental

shelf in the northe rn Gulf of M exico [Fritts et a l. 1983; M ullin et al. 1991; Southeast Fisheries Science Center (SEFSC)

unpublished data], but they have been reported as occurring around oceanic islands and far offshore in other areas (Pe rrin

et al. 1994).  The island and offshore animals may be a different stock than tho se occurrin g on the con tinental shelf (Pe rrin

et al. 1994) .  Atlantic spotted  dolphins w ere seen in all sea sons during  seasonal rec ent GulfC et aerial surveys of the

northern Gulf of Mexico during 1993-1995 (Davis et al., in preparation).  Atlantic spotted dolphins were seen in 1992

during regional aer ial surveys con ducted in the  autumn of 1 992-19 94 over  the U.S. continental shelf [see Blaylock and

Hoggard (1994) for a descriptio n of the areas su rveyed in 19 92-199 3].  These  surveys were designed to estimate abundance

of bottlenose dolphins and spotted dolphin abundance was not estimated.  It has been suggested that there may be a seasonal

movement of this species onto the continental shelf in the spring, but data sup porting this hyp othesis are limite d (Caldw ell

and Cald well 1966 ; Fritts et al. 1983 ). 

POPU LATIO N SIZE

Estimates of abundance were derived through the application of distance sampling analysis (Buckland et al. 1993)

and the computer program DIST ANCE (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 a s part of the G ulfCet prog ram (Da vis et al., in prepara tion).  These  surveys were conducted throughout the

area from approximately the 200 m isobath along the U.S. coa st to the seawar d extent of the U .S. Exclusive  Econo mic

Zone.  The seasonal GulfCet aerial surveys included only a small portion of the stock range and these data were not used

for abundan ce estimation . Estimated

abundance of Atlantic spotted

dolphins [coefficient of variation

(CV) in parentheses] by survey year

was zero in 1991, 4,527 in 1992

(0.65), 4,618 in 1993 (0.62), and

2,186 in 1994 ( 0.85) (Hansen  et al.

1995).  Survey effort-weighted

estimated average abundance of

Atlantic spotted do lphins for all

surveys combined was 3,213 (CV =

0.44) (Hansen et al. 1995).  This is

probab ly an undere stimate and

should  be considered a partial stock

estimate  because the continental

shelf areas were not generally

covered by either the vessel or

GulfCet ae rial surveys.  

Minimum Po pulation Estimate

  The minimum population size was estimated using the average abundance estimate of Atlantic spotted dolphins

for all surveys combined which was 3,213 (CV = 0.44) (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 the log-normal distributed abundance estimate as specified by NMFS (Anon. 1994 ).  The minimum

populatio n estimate is 2,2 55 Atlantic sp otted dolp hins. 

Current Population Trend
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No trend was identified in the annual abund ance estimates.  There were no sightings of this stock during 1991.

The lack of sightings during 1991 may have been due to less sampling that year along the continental shelf edge where

sightings of this species were concentrated. The difference in abundance estimates during 1992-1994 were not significant

using the criteria o f no overlap  of log-norm al 95 %  confidenc e intervals. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this stock; therefore, the default maximum net

produc tivity rate of 0.04  (Anon. 19 94) was use d for purp oses of this asses sment. 

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal level (PBR) was specified as the product of the minimum population size, one half

the maximum net productiv ity rate, and a recovery factor for endangered, threatened, or depleted stocks, or stocks of

unknown status relative to o ptimum susta inable po pulation (O SP) (An on. 199 4). The recovery factor was set at 0.50

because the status of the stock relative to OSP is unknown. The resulting PBR, based on the partial estimate, for this stock

is 23 dolphins.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of past or current, direct, human-caused mortality of Atlantic spotted dolphins in the northern Gulf of

Mexico is unknown; however, interactions between spotted dolphins and fisheries have been observed in the northern Gulf

of Mexico.

There were two documented strandings of Atlantic spotted dolphins in the northern Gulf of Mexico during 1987-

1994 which were classified as likely caused by fishery interactions.  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 ashor e, nor will all of thos e that do wa sh ashore ne cessarily show signs of entanglem ent or other fish ery-

interaction.  Finally, the level of technical expertise among stranding network personnel varies widely as  does the ab ility

to recogniz e signs of fishery intera ction. 

Total estimated average annual fishing-related mortality and serious injury of spotted do lphins (both  species) is

1.5 spotted do lphins annua lly (CV = 0 .33).  Ob served fishery-re lated morta lity and serious inj ury for spotted  dolphins is

less than 10% of PBR and  can be considered insignificant and approaching zero mortality and serious injury rate for this

stock.  This determination cannot be made for specific fisheries until the implementing regulations for Section 118 of the

MM PA have  been revie wed by the p ublic and fina lized. 

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 sets in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992.  There

were two observed incidental takes and releases of spotted dolphins in the Gulf of Mexico during 1994, but no observed

lethal takes of A tlantic spotted  dolphins b y this fishery in the Gu lf of Mexico . 

Estimates of fishery-related mortality and serious injury  were based on a generalized linear model (Poisson error

assumption) fit to the available observed incidental take for the entire Atlantic longline swordfish/tuna fishery (which

includes the Gulf of Mexico) (SEFSC, unpublished data). Takes observed throughout the range of this fishery were used

because the species occurs generally throughout the area of the fishery, but observed takes were infrequent in any given

region.   Either spotted dolphin sp ecies  may ha ve been inv olved in the o bserved fish ery-related m ortality and serious injury

incidents, but because  of the difficulty of species identification by fishery observers, they cannot currently be separated.

Estimated mortality and serious injury to spotted dolphins attributable to the longline fishery for the entire fishery

(including waters outside of the Gulf of Mexico ) for 1993  was 16 (C V = 0.1 9).  Estimated  fishery-related m ortality and

serious injury for the G ulf of Mexic o, based o n propo rtionality of fishing effort (number of sets) in 1993 was 4.4 spotted

dolphins.  Estimated average annual fishing-related mortality and serio us injury of spo tted dolph ins attributable to  this

fishery during 1991-1993 was 1.5 annually (CV = 0.33).

Pair trawl fishing gear has the potential to capture marine mammals, but there have b een no rep orts of morta lity

or serious injury to marine mammals in the Gulf of Mexico.  This fishery has not been observed by NMF S observers, and
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there are no othe r data available as to  the extent of this fisher y in the Gulf of M exico.  It is assumed that it is very limited

in scope an d duration . 

STATUS OF STOCK

The status of this stock relative to OSP is unknown and there are insufficient data to determine population trend s.

This species is 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 low relative to PBR; therefore, this is not a strategic stock.
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Figure 1.  Distribution of pantropical spotted dolphin sightings during NOAA Ship
Oregon II marine mammal surveys during 1991-1994. The straight lines show transects
during two surveys and are examples of typical survey transects.  Isobaths are in 183 m
(100 fm) intervals. 

July 1995

PANTROPICAL SPOTTED DOLPHIN (Stenella attenuata):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

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 occurred over the deeper waters of the northern Gulf of Mexico,

and rarely over the continental shelf or continental shelf edge [Mullin et al. 1991; Southeast Fisheries Science Center

(SEFSC) unpublished data].  Pantropical spotted dolphins were seen in all seasons during recent seasonal GulfCet aerial

surveys of the norther n Gulf of M exico durin g 1993 -1995 (D avis et al., in preparation).  Some of the Pacific populations

have been divided into different geographic stocks based on morphological characteristics (Perrin et al. 1987; Perrin and

Hohn 1 994); ho wever, there  is no informatio n on stock d ifferentiation for the  Atlantic pop ulation. 

POPU LATIO N SIZE

Estimates of abundance were derived through the application of distance sampling analysis (Buckland et al. 1993)

and the computer program DIST ANCE (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 a s part of the G ulfCet prog ram (Da vis et al., in prepa ration).  Th ese surveys  were conducted throughout the

area from approximately the 200 m  isobath alon g the U.S. co ast to the seawa rd extent of the  U.S. Exc lusive Eco nomic

Zone.  The seaso nal GulfCet aerial

surveys included on ly a small

portion of the stock range and these

data were not used for abundance

estimation. Estimated abundance of

pantropical spotted dolphins by

survey year [coefficient of variation

(CV) in parentheses] was 19,767  in

1991 (0.45), 15,280 in 1992 (0.36),

29,414 in 1993 (0.29), and 71,847

in 1994 (0.31) (Hansen et al. 1995).

Survey effort-weighted estimated

average abundance of pantropical

spotted dolphins for all surveys

combined was 31,320 (CV  = 0.20)

(Hansen et al. 1995).

Minimum Po pulation Estimate

The minimum population

size was estimated from the average estimated abundance of pantropical spotted dolphins which was 31,320 (CV  = 0.20)

(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 the log-normal distributed

abundance estimate as spe cified by NM FS (Ano n. 1994 ).  The minim um pop ulation estimate  is 26,510 pantropical spotted

dolphins. 

Current Population Trend

The 1994 abundance estimate was larger than the estimates for 1991-1993.  The 1992 and 1994 estimates were

significantly different using the  criteria of no o verlap of  log-normal 95%  confidence intervals,  but differences within 1991-

1993 estimates and differences between 1991, 1993, and 1994 were not significant. The observed differences in abundance

estimates may have b een caused  by inter-annua l variation in  distribution patterns and spatial sampling, rather than changes

in populatio n size. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES
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Current and maxim um net pro ductivity rates are  not known  for this stock; there fore, the defau lt maximum net

produc tivity rate of 0.04  (Anon. 19 94) was use d for purp oses of this asses sment. 

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal level (PBR) was specified as the  produc t of the minimum  populatio n size, one ha lf

the maximum net produ ctivity 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 th e status of the stoc k relative to O SP is unkno wn. The re sulting PBR  for this stock is 26 5 animals.  

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of past or curre nt, direct, huma n-caused m ortality of pantro pical  spotted do lphins in the no rthern Gulf

of Mexico is unknown; however, interactions between spotted dolphins and fisheries have been observed in the northern

Gulf of Mexico.

There was one documented stranding of a pantropical spotted dolphin in the northern Gulf of Mexico during 1987-

1994 which was classified as likely caused by fishery interactions.  Stranding data probably underestimate the extent of

fishery-related mortality and se rious injury be cause 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 nec essarily show signs of e ntanglemen t or other fishery-

interaction.  Finally, the level of technical exp ertise amon g stranding ne twork perso nnel varies wid ely as does the  ability

to recogniz e signs of fishery intera ction. 

Total estimated average annual fishing-related mortality and serious injury of spotted do lphins (both  species) is

1.5 spotted do lphins annua lly (CV = 0 .33).  Ob served fishery-re lated morta lity and serious inj ury for spotted  dolphins is

less than 10% of PBR and can be considered insignificant and approaching zero mortality and serious injury rate for this

stock. This determination cannot be made for specific fisheries until the implementing regulations for Section 118 of the

MM PA have  been revie wed by the p ublic and fina lized. 

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, wa s 4,400 se ts in 1991, 4 ,850 sets in 1 992, and  3,260 se ts in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992.  There

were two observed incidental takes and releases of spotted dolphins in the Gulf of Mexico during 1994, but no observed

lethal takes of A tlantic spotted  dolphins b y this fishery in the Gu lf of Mexico . 

Estimates of fishery-related mortality and serious injury  were based on a generalized linear model (Poisson error

assumption) fit to the available observed incidental take for the entire Atlantic longline swordfish/tuna fishery (which

includes the Gulf of Mexico) (SEFSC, unpublished data). Takes observed throughout the range of this fishery were used

because the species occurs generally throughout the area of the fishery, but observed takes were infrequent in any given

region.   Either spotted dolphin species may have been involved in the observed fishery-related mortality and serious injury

incidents, but because of the difficulty of species identification by fishery observers, they cannot currently be separated.

Estimated mortality and serious injury to spotted dolphins attributable to the longline fishery for the entire fishery

(including waters outside of the Gulf of Mexico) for 1993 was 16 (CV = 0.19).  Estimated fishery-related mortality and

serious injury for the Gulf of Mexico, based on proportionality of fishing effort (number of sets) in 1993 was 4.4 spotted

dolphins.  Estimated a verage ann ual fishing-related  mortality and se rious injury of sp otted dolphins attribu table to this

fishery during 1991-1993 was 1.5 annually (CV = 0.33).

Pair trawl fishing gear has the potential to capture marine mamma ls, but there hav e been no  reports  of mortality

or serious injury to marine mammals in the Gulf of Mexico.  This fishery has not been observed by NMF S observers, and

there are no othe r data available as to the extent of this fishery in the Gulf of Mexico.  It is assumed that it is very limited

in scope an d duration . 
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STATUS OF STOCK

The status of this stock re lative to OSP is unknown and there are insufficient data to d etermine population trend s.

This species is not listed under the Endang ered Sp ecies Act.  The total level of human-caused mortality and serious injury

is unknown, b ut it is believed to  be insignificant re lative to PB R; therefore , this is not a strategic sto ck. 
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Figure 1.  Distribution of striped dolphin sightings during NOAA Ship Oregon II marine
mammal surveys during 1991-1994. The straight lines show transects during two surveys
and are examples of typical survey transects.  Isobaths are in 183 m (100 fm) intervals. 
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STRIPED DOLPHIN (Stenella coeruleoalba):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The striped dolphin is distributed worldwide in tropical to warm temperate oceanic waters (Leatherwood and

Reeves 1983; Perrin et al. 1994).  Sightings of these animals in the northern Gulf of Mexico occur primarily over the deeper

waters off the continental she lf [Mullin et al.  1991; Southeast Fisheries Science Center (SEFSC) unpublished data].  Striped

dolphins were seen in fall, winter, and spring during recent seasonal GulfCet aerial surveys of the northern Gulf of Mexico

during 1993-1995 (Davis et al., in preparation).  There is no information on stock differentiation for the Atlantic population.

POPU LATIO N SIZE

Estimates of abundance were derived through the applicatio n of distance sa mpling ana lysis (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-tra nsect vessel sur veys 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 prepara tion).  These surveys were conducted throughout the

area from approximately the 200 m isobath along the U.S. coast to the se award exte nt of the U.S. E xclusive Ec onomic

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

striped dolphins by survey year

[coefficient of variation (C V) in

parentheses]  was  3,483 in 1991

(0.76),  2,574 in 1992 (0.52),  4,160

in 1993 (0.63), and 8,147 in 1994

(0.60) (Hansen  et al. 1995).  Survey

effort-weighted estimated average

abundance of striped dolphins for

all surveys combined was 4,858

(CV = 0.44) (Hansen et al. 1995).

Minimum Po pulation Estimate

The minimum population

size was estimated from the average estimate abundance which was 4,858 striped dolphins (CV = 0.44) (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 perc entile of the log-no rmal distribute d abund ance estima te

as specified b y NMF S (Anon . 1994).  T he minimum  populatio n estimate is 3,4 09 striped  dolphins. 

Current Population Trend

The abundan ce estimates fo r 1991-1 993 wer e less than the 1 994 estim ate. The abundance estimates were not

significantly different using the  criteria of no o verlap of log -normal 95 % confid ence interva ls.  The apparent differences

in abundance estimates may have been caused by small sample sizes; only 29 observations of  herds of striped dolphins

were used in the distance samp ling analysis. The differences in the estimates may also  have been caused by inter-annual

variation in distrib ution patterns  and spatial sa mpling, rathe r than change s in populatio n size. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this stock; therefore, the default maximum net

produc tivity rate of 0.04  (Anon. 19 94) was use d for purp oses of this asses sment. 
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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 pop ulation (OSP) (A non. 1994). T he recovery factor was set at 0.50

because th e status of the stoc k relative to O SP is unkno wn.  PBR  for this stock is 34  striped do lphins.  

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of past or current, direct, human-caused mortality of striped dolphins in the northern Gulf of Mexico

is unknown.  A vailable inform ation indicate s there likely is  little, if any, fisheries interaction with striped dolphins in the

northern Gulf of Mexico.  There have been no logbook reports of fishery-related m ortality or seriou s injury and no  fishery-

related mortality or serious injury has been observed.

There were no documented strandings of striped dolphins in 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

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.  Finally, the level of technical expertise among stranding network personnel

varies widely a s does the ab ility to recognize  signs of fishery interac tion. 

Total known fishery-re lated morta lity and serious inj ury 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 sp ecific fisheries until the implementing regulations for Section 118 of the MMPA have been reviewed by the

public and  finalized. 

Fisheries Information

 Pelagic swo rdfish, tunas, and  billfish are the targe ts of the longline fishe ry operating  in the U.S. G ulf 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 sets in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992.  There

were no re ports of mo rtality or serious inj ury to striped d olphins by this fishe ry. 

Pair trawl fishing gear has the potential to ca pture marin e mamm als, but there ha ve been no  reports  of mortality

or serious injury to marine mammals in the Gulf of Mexico.  This fishery has not been observed by NMFS ob servers, and

there are no other data available as to the extent of this fishery in the Gulf of Mexico.  It is assumed that it is very limited

in scope an d duration . 

STATUS OF STOCK

The status of this stock re lative to OS P is unknow n and there a re insufficient data  to determine population trends.

This species is not listed under the Endangered Species Act.  The total level of human-caused mortality and serious injury

is unknown, b ut it is believed to  be insignificant re lative to PB R; therefore , this is not a strategic sto ck. 
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Figure 1.  Distribution of spinner dolphin sightings during NOAA Ship Oregon II
marine mammal surveys during 1991-1994. The straight lines show transects during two
surveys and are examples of typical survey transects.  Isobaths are in 183 m (100 fm)
intervals. 

July 1995

SPINNER DOLPHIN (Stenella longirostris):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The spinner dolphin is distributed worldwide in tropical to warm temperate waters in the world's oceans

(Leatherwood and Ree ves 1983 ; Perrin  and Gilpatrick 1994).  Sightings of these animals in the northern Gulf of Mexico

occur primarily over the deeper waters off the continental shelf [Southeast Fisheries Science Center (SEFSC) unpublished

data].  Spinner dolphins were seen in winter, spring and summer during recent seasonal GulfCet aerial surveys of the

northern Gulf of Mexico during 1993-1995 (Davis et al., in preparation).  Different geographic stocks have been identified

in the Pacific ba sed on mo rphologic al characteristic s (Perrin and  Gilpatrick 1994); however, there is no information on

stock differen tiation for the Atla ntic popula tion. 

POPU LATIO N SIZE

Estimates of abundance were derived through the application of distance sampling analysis (Buckland et al. 1993)

and the computer program DIST ANCE (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 a s part of the G ulfCet prog ram (Da vis et al., in prepa ration).  Th ese surveys  were conducted throughout the

area from approximately the 200 m  isobath alon g the U.S. co ast to the seawa rd extent of the  U.S. Exc lusive Eco nomic

Zone.  The seasonal GulfCet aerial

surveys included o nly a small

portion of the stock range and these

data were not used for abundance

estimation.  Estimated abundance of

spinner dolphins by survey year

[coefficient of variation (C V) in

parentheses] was zero in 1991,

2,593 in 1992 ( 0.63),  2,3 36 in

1993 (0.62), and 15,995 in 1994

(0.67) (Hansen et al. 1995).  Survey

effort-weighted estimated average

abundance of spinner dolphins for

all surveys combined was 6,316

(CV  = 0.43) (Hansen et al. 1995).

Minimum Po pulation Estimate

The minimum p opulation

size was estimated from the average

estimate  abundance which was 6,316 spinner dolphins (CV = 0.43) (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 the log-normal distributed abundance estimate as specified by NMFS  (Anon.

1994) .  The minim um pop ulation estimate  is 4,465 sp inner dolp hins. 

Current Population Trend

The abundance estimates for 1992  and 199 3 were ap proxima tely the same an d the 199 4 estimate wa s considera bly

larger; however, the estimates were not significantly different using the criteria of no overlap of log-normal 95% confidence

intervals. The apparent differences in abundance estimates may have been caused by less sampling effort during 1991

(Hansen et al. 1995), or by inter-annual variation in distribution patterns or spatial sampling patterns, rather than changes

in populatio n size. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES
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Current and maxim um net pro ductivity rates for th is stock are no t known; there fore, the defau lt maximum net

produc tivity rate of 0.04  (Anon. 19 94) was use d for purp oses of this asses sment. 

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal level (PBR) was specified as the  produc t of the minimum  populatio n size, one ha lf

the maximum net produ ctivity 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 th e status of the stoc k relative to O SP is unkno wn.  PBR  for this stock is 45  spinner do lphins.  

  

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of past or current, direct, human-caused mortality of spinner dolphins in the northern Gulf of Mexico

is unknown.  Available information indicates there likely is little, if any, fisheries interaction with spinner  dolphins in the

northern Gulf of Mexico.  There have been no logbook reports of fishery-related mortality or serious injury an d no fishery-

related mortality or serious injury has been observed.

There were no documented strandings of spinner dolphins in the northern Gulf of Mexico during 1987-1994 which

were classified as likely caused by fishery interactions or other human-related  causes.  Stran ding data p robably

underestim ate 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.  Finally, the level of technical expertise among stranding network personnel

varies widely a s does the ab ility to recognize  signs of fishery interac tion. 

The total known fishe ry-related mo rtality and seriou s 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 pub lic 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, wa s 4,400 se ts in 1991, 4 ,850 sets in 1 992, and  3,260 se ts in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992.  There

were no re ports of mo rtality or serious inj ury of spinner d olphins by this fishe ry. 

Pair trawl fishing gear has the potential to capture marine m ammals, but there hav e been no  reports of m ortality

or serious injury to marine mammals in the Gulf of Mexico.  This fishery has not been observed by NMF S observers, and

there are no other data available as to the extent of this fishery in the Gu lf of Mexico .  It is assumed tha t it is very limited

in scope an d duration . 

STATUS OF STOCK

The status of this stock relative to OSP is unkno wn and there are insufficient data to determ ine population trends.

This species is not listed under the Endangered Species Act.  The total level of human-caused mortality and serious injury

is unknown, b ut it is believed to  be insignificant re lative to PB R; therefore , this is not a strategic sto ck. 
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Figure 1.  Distribution of rough-toothed dolphin sightings during NOAA Ship Oregon II
marine mammal surveys during 1991-1994. The straight lines show transects during two
surveys and are examples of typical survey transects.  Isobaths are in 183 m (100 fm)
intervals. 

July 1995

ROUGH-TOOTHED DOLPHIN (Steno bredanensis):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The rough-too thed  dolp hin is distributed  worldwide  in tropical to warm temperate waters (Leatherwood and

Reeves 1983; Miyazaki and Perrin 19 94).  Sightings of these animals in the northern Gulf of Mexico occur primarily over

the deeper waters off the continental shelf [Southeast Fisheries Science Center (SEFSC) unpublished data]. Rough-toothed

dolphins were seen in all seasons during recent seasonal GulfCet aerial surveys of the northern G ulf of Mexico during 1993-

1995 (D avis et al., in prep aration).  T here is no infor mation on  stock differentia tion for the Atlan tic populatio n. 

POPU LATIO N SIZE

Estimates of abundance were derived through the applicatio n of distance sa mpling ana lysis (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 vesse l surveys of the no rthern Gulf o f Mexico  (Hansen  et al. 1995 ), which includ es data

collected as part of the G ulfCet prog ram (Da vis et al., in preparation).  These  surveys were conducted throughout the area

from 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 rough-

toothed dolphins by survey year

[coefficient of variation (CV ) in

parentheses] was 545 in 1991

(1.15), 758 in 1992 (0.58), 1,192 in

1993 (0.48), and 527 in 1994 (0.86)

(Hansen et al. 1995 ).  Survey effort-

we igh ted est imate d  a v e rage

abundance of  rough-tooth ed

dolphins for all surveys combined

was 852 (CV  = 0.31) (Hansen  et al.

1995).

Minimum Po pulation Estimate

The minimum population

size was estimated from the average estimate abundance which was 852 rough-toothed dolphins (CV = 0.31) (Hansen et

al. 1995).  The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normal

distributed abundan ce estimate, wh ich is equivalen t to the 20th  percentile o f the log-norm al distributed a bundanc e estimate

as specified b y NMF S (Anon . 1994).  T he minimum  populatio n estimate is 66 0 rough-to othed do lphins. 

Current Population Trend

The 1993 abundanc e estimate was greater than the 1991, 1993, and 1994 estimates; however, the abundance

estimates were not significa ntly different using the criteria of no overlap of log-normal 95% confidence intervals.  The

apparent differences in abundance estimates may h ave been  caused b y small sample sizes (Hansen et al. 1995) or by inter-

annual varia tion in distributio n patterns or  spatial samp ling patterns, rath er than chan ges in pop ulation size. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this stock; therefore, the default maximum net

produc tivity rate of 0.04  (Anon. 19 94) was use d for purp oses of this asses sment. 
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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 unkno wn. The resulting PB R for this stock is 6.6 rough-toothed  dolphins.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of past or current, direct, human-caused mortality of rough-toothed dolphins in the northern Gulf of

Mexico is unknown.  Available information indicates there likely is little, if any, fisheries inter action with  rough-toothed

dolphins in the northern  Gulf of Mexic o.  There  have been  no logbo ok repo rts of fishery-related  mortality or serious injury

and no fishery-related mortality or serious injury has been observed.

There were no documented strandings of rough-toothed dolphins in the northern Gulf of Mexico during 1987-1994

which were classified  as likely caused  by fishery interactions or other hum an-related ca uses.  Strandin g data pro bably

underestim ate 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 ab ility to recognize  signs of fishery interac tion. 

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 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

Pelagic  swordfish, tunas, and billfish are the  targets of the lon gline fishery ope rating 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 sets in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992.  There

were no re ports of mo rtality or serious inj ury of rough-to othed do lphins by this fishery. 

Pair trawl fishing gear has the potential to capture marine mammals, but there have been no re ports of mo rtality

or serious injury to marine mammals in the Gulf of Mexico.  This fishery has not been observed by NMFS observers, and

there are no othe r data available as to the extent of this fishery in the Gulf of Mexico.  It is assumed that it is very limited

in scope an d duration . 

STATUS OF STOCK

The status of this stock relative to OSP is unknown and there are insufficient data to determine po pulation trends.

This species is not listed under the Endangered Species Act.  The total level of huma n-caused m ortality and serious injury

is unknown, b ut it is believed to  be insignificant re lative to PB R; therefore , this is not a strategic sto ck. 
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Figure 1.  Distribution of clymene dolphin sightings during NOAA Ship Oregon II
marine mammal surveys during 1991-1994. The straight lines show transects during two
surveys and are examples of typical survey transects.  Isobaths are in 183 m (100 fm)
intervals. 

July 1995

CLYMENE DOLPHIN (Stenella clymene):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The Clymene d olphin is end emic to trop ical and sub-tropical waters of the Atlantic (Leatherwood and Reeves

1983; Perrin  and Mead 199 4).  Sightings of these animals in the northern Gulf of Mexico occur primarily over the deeper

waters off the continental shelf (Mullin et al. 1994).  Clymene dolphins were seen in the winter, spring and summer during

recent seasonal GulfCet aerial surveys of the northern Gulf of Mexico during 1993-1995 (Davis et al., in preparation).

There is no  information o n stock differen tiation for the Atla ntic popula tion. 

POPU LATIO N SIZE

Estimates of abundance were derived through the applicatio n of distance sa mpling ana lysis (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-tra nsect vessel sur veys 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 prepara tion).  These surveys were conducted throughout the

area from approximately the 200 m isobath along the U.S. coast to the se award exte nt of the U.S. E xclusive Ec onomic

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

Clymene dolphins by survey year

[coefficient of variation (C V) in

parentheses]  was 1,936 in 1991

(0.69), 3,390 in 1992 (0.48), 6,486

in 1993 (0.46), and 12,255 in 1994

(0.62) (Hansen et al. 1995).  Survey

effort-weighted estimated average

abundance of Clymene dolphins for

all surveys combined was 5,571

(CV  = 0 .37) (Ha nsen et al. 199 5). 

Minimum Po pulation Estimate

The minimum population

size was estimated from the average

estimate  abundan ce which wa s 5,571 C lymene do lphins (CV  = 0.37) (H ansen et al. 19 95).  The minimum population

estimate  is the lower limit of the two-tailed 60% confidence interval of the log-normal distributed abundanc e estimate,

which is equivalent to  the 20th pe rcentile of the lo g-normal d istributed ab undance  estimate as specified by NMFS (Anon.

1994) .  The minim um pop ulation estimate  is 4,120 C lymene do lphins. 

Current Population Trend

The abundan ce estimates sh owed an  increasing tren d during 1 991-19 94; however, the estimates were not

significantly different using the criteria of no overlap of log-normal 95% confidence intervals.  The apparent differences

in abundance estimates may have been caused by small sample sizes (Hansen  et al. 1995 ) or by inter-ann ual variation in

distribution p atterns or spa tial sampling p atterns, rather tha n changes in p opulation siz e. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this stock; therefore, the default maximum net

produc tivity rate of 0.04  (Anon. 19 94) was use d for purp oses of this asses sment. 

POTENTIAL BIOLOGICAL REMOVAL
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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 th e status of the stoc k relative to O SP is unkno wn. PBR  for this stock is 41  Clymene d olphins.  

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of past o r current, direc t, human-cau sed morta lity of Clymene d olphins in  the northern Gulf of Mexico

is unknown.  Available info rmation ind icates there likely is little, if any, fisher ies interaction w ith Clymene d olphins in  the

northern Gulf of M exico.  There have been no logbook reports of fishe ry-related mo rtality or serious inj ury and no fish ery-

related mortality or serious injury has been observed.

There were no documented strandings of Clymene dolphins in 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

underestim ate the extent of fishery-r elated mo rtality and serious injury because not all of the marine ma mmals whic h die

or are seriously inju red may wa sh ashore, no r 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 ab ility to recognize  signs of fishery interac tion. 

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 pub lic and finalized . 

Fisheries Information

Pelagic  swordfish, tunas, and billfish are the targets of the longline fishery operating in the U.S. G ulf of Mexico.

Total longline effort fo r the Gulf of M exico pela gic fishery, including OCS edge, continental slope, and Mexican territorial

waters, based on  mandato ry logboo k reporting, w as 4,400  sets in 1991, 4,850 sets in 1992, and 3,260 sets in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992.  There

were no re ports of mo rtality or serious inj ury to Clymen e dolphins  by this fishery. 

Pair trawl fishing gear has the potential to capture marine mamma ls, but there hav e been no  reports  of mortality

or serious injury to marine mammals in the Gulf of Mexico.  This fishery has not been observed by NMFS ob servers, and

there are no other data available as to the extent of this fishery in the Gulf of Mexico.

STATUS OF STOCK

The status of this stock relative to OSP is unkno wn and there are insufficient data to determ ine population trends.

This species is  not listed under the Endangered Species Act.  The total level of human-caused mortality and serious injury

is unknown, b ut it is believed to  be insignificant re lative to PB R; therefore , this is not a strategic sto ck. 
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Figure 1.  Distribution of  Fraser’s dolphin sightings during NOAA Ship Oregon II
surveys during 1991-1994 (filled circle) and during GulfCet seasonal aerial surveys
(unfilled circles). The straight lines show transects during two ship surveys and are
examples of typical survey transects.  Isobaths are in 183 m (100 fm) intervals.

July 1995

FRASER'S DOLPHIN (Lagenodelphis hosei):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Fra ser's  dolphin is d istributed wo rldwide in tro pical waters (P errin et al. 1994).  Sightings of these animals in the

northern Gulf of Mexico occur primarily over the deeper waters off the continental shelf (Leatherwood et al. 1993).

Fra ser's  dolphins have been observed recently in the northe rn Gulf of M exico durin g the spring, sum mer, and fall

(Leatherwood et al. 1993), and also were seen in the winter during recent seasonal GulfCet aerial surveys of the northern

Gulf of Mexico during 1993-1995 (Davis et al., in preparation).  There is no information on stock differentiation for the

Atlantic pop ulation. 

POPU LATIO N 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

area from approximately the 200 m isobath along the U .S. coast to the  seaward e xtent of the U .S. Exclusive  Econo mic

Zone.  The seasonal GulfCet aerial

surveys included only a small

portion of the stock range and these

data were not use d for abundance

estimation. Estimated abundance of

Fraser’s  dolphins by survey year

[coefficient of variation (C V) in

parentheses]  was zero in 1991,  443

in 1992 (0.92), and zero in 1993

and 1994 (Hansen et al. 1995).

Survey effort-weighted estimated

average abu nda nce  of F rase r's

dolphins for all vessel surveys

combined was 127 (CV  = 0.90)

(Hansen et al. 1995).

Minimum Po pulation Estimate

The minimum population

size was estimated from the average

estimate  abundance which was 127  Fraser’s do lphins (CV  = 0.90) (H ansen et al.  1995).  T he minimum  populatio n estimate

is the lower limit of the  two-tailed 60 % confid ence interva l of the log-norm al distributed abunda nce estimate, w hich is

equivalent to the 20th percentile of the log-normal distributed abundance estimate as specified by NMFS (Anon. 1994 ).

The min imum po pulation estim ate is 66 Fra ser’s dolphin s. 

Current Population Trend

No trend was identified in the annual abundance estimates. There were no observations of Fraser's dolphins during

1991 and 1993 vessel surveys, and the 1992 estimate is based on only one observation (Hansen et al. 1995); however, five

other sigh ting s of F rase r's dolphins were documented in the northern Gulf of Mexico during other surveys in 1992, 1993

and 1994 (Leatherwood et al. 1993, S EFSC  unpublishe d data).  T he appa rent difference s in abundance estimates may have

been caused b y low samplin g intensity relative to p opulatio n size (Hansen et al. 199 5) or by inter-a nnual variatio n in

distribution p atterns or spa tial sampling p atterns, rather tha n changes in p opulation siz e. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES
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Current and maxim um net pro ductivity rates are  not known ; therefore, the d efault maximu m net prod uctivity rate

of 0.04 (A non. 199 4) was used  for purpo ses of this assessm ent. 

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal level (PBR) was specified as the  produc t of the minimum  populatio n size, one ha lf

the maximum net produ ctivity 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 th e status of the stoc k relative to O SP is unkno wn.  PBR  for this stock is 0.7  Fraser’s do lphins. 

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of past o r current, direc t, human-caused mo rtality of Fraser's  dolphins in the northern Gulf of Mexico

is unknown.  Available info rmation ind icates there likely is little, if any, fisher ies interaction w ith Fraser’s dolphins in the

northern Gulf of Mexico.  There have been no logbook rep orts of fishery-related mortality or serious injury and no  fishery-

related mortality or serious injury has been observed.

There were no documented strandings of Fraser's dolphins in the northern Gulf of Mexico during 1987-1994 which

were classified as likely caused by fishery interactions or other human-related ca uses.  Strandin g data pro bably

underestim ate the extent of fishery-r elated mo rtality and serious injury because not all of the marine ma mmals whic h 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 ab ility to recognize  signs of fishery interac tion. 

 Available information indicates there likely is little, if any, fisheries interaction with Fraser's dolphins in the

northern Gulf of Mexico .  The total kn own fishery-rela ted mortality an d serious inju ry 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 bee n 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 logboo k reporting, w as 4,400  sets in 1991 , 4,850 se ts in 1992, a nd 3,26 0 sets in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992.  There

were no re ports of mo rtality or serious inj ury of Fraser’s d olphins by this fishe ry. 

Pair trawl fishing gear has the potential to capture marine mammals, but there have been  no repor ts of mortality

or serious injury to marine mammals in the Gulf of Mexico.  This fishery has not been observed by NM FS observers, and

there are no other data available as to the extent of this fishery in the Gulf of Mexico.

STATUS OF STOCK

The status of this stock relative to OSP is unkno wn and there are insufficient data to determ ine population trends.

This species is not listed unde r the Enda ngered S pecies Ac t.  The total leve l of human-ca used mo rtality and serious injury

is unknown, b ut it is believed to  be insignificant re lative to PB R; therefore  this is not a strategic sto ck. 
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Figure 1.  Distribution of killer whale sightings during NOAA Ship Oregon II marine
mammal surveys during 1991-1994. The straight lines show transects during two surveys
and are examples of typical survey transects.  Isobaths are in 183 m (100 fm) intervals.

July 1995

KILLER WHALE (Orcinus orca):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The killer whale is distributed worldwide from tropical to polar regions (Leatherwood and Reeves 1983). Sightings

of these animals in the northern G ulf of Mexico oc cur primarily over the deep er waters off the continental shelf [Southeast

Fisheries Science Center (SEFSC) unpublished data].  Killer whales were seen only in the summer during recent seasonal

GulfCet aerial surveys of the northern Gulf of Mexico during 1993-1995 (D avis et al., in preparation) and in the late spring

during vessel surveys  (SEFSC unpublished data).  Different stocks have been identified in  the northeastern Pacific based

on morphological, behavioral, and genetic characteristics (Bigg et al. 1990; Hoelzel 1991).  There is no information on

stock differentiation for the Atlantic population, although an analysis of vocalizations of killer whales from Iceland and

Norwa y indicated tha t stocks from the se areas ma y represent d ifferent stocks (M oore et al. 1 988). 

POPU LATIO N SIZE

Estimates of abundance were derived through the applicatio n of distance sa mpling ana lysis (Bucklan d et al. 1993)

and the computer program DIST ANCE (Laake et al. 1993) to sighting data collected during 1991-1994 spring-summer,

visual sampling, line-tra nsect vessel sur veys of the nor thern Gulf o f Mexico (Hansen et al. 199 5), which inclu des data

collected as part of the GulfCet program (Davis et al., in preparation).  These surveys were conducted throughout the area

from 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 killer whale abundance

by survey year [co efficient of

variation (CV) in parentheses] was

zero in 1991,  138 in 1992 (0.96),

641 in 1993 (0.50), and 193 in 1994

(1.12) (Hansen  et al. 1995).  Survey

effort-weighted estimated average

abundance of killer whales fo r all

surveys combined was 277 (C V  =

0.42) (Hansen et al. 1995).

Minimum Po pulation Estimate

The minimum population

size was estimated from the average

estimate  abundance which was 277

killer whales (CV = 0.42) (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 the log-

normal distributed a bundanc e estimate as sp ecified by N MFS  (Anon. 19 94).  Th e minimum  populatio n estimate is  197

killer whales. 

Current Population Trend

The abundance estimates were highest during 1993; however, there were no observations of this species during

1991, and the 1992-1994 estimates were not significantly different using the criteria of no overlap of log-normal 95%

confidence intervals.  The apparent differences in  abundance estimates may have been caused by lower sampling effort

during 1991, and by low sampling intensity relative to population size (Hansen et al. 1995) or by inter-annua l variation in

distribution patterns or spatial sampling patterns, rather than changes in population size.  Preliminary analysis of existing

photo-identification data shows that some individual whales have been seen during more than one survey (SEFSC

unpublishe d data). 
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CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates for this stock are not known; therefore, the default maximum net

produc tivity rate of 0.04  (Anon. 19 94) was use d for purp oses of this asses sment. 

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal level (PBR) was specified as the  produc t of the minimum  populatio n size, one ha lf

the maximum net productivity rate, and a recovery factor for endangered, threatened, or depleted stocks, or stocks of

unknown status relative to o ptimum susta inable population (OSP) (Anon. 1994). The recovery factor was set at 0.50

because th e status of the stoc k relative to O SP is unkno wn.  PBR  for this stock is 2.0  killer whales.  

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of past or current, direct, huma n-caused m ortality of killer whale s in the northern  Gulf of M exico is

unknown.  Available  information indicates there likely is little, if any, fisheries interaction with killer whales in the northern

Gulf of Mexico.  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 were no documented strandings of killer whales in the northern Gulf of Mexico during 1987-1994 which

were classified as likely caused by fishery interactions or othe r human-rela ted causes.  S tranding da ta probab ly

underestim ate 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 ab ility to recognize  signs of fishery interac tion. 

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 pub lic and finalized . 

Fisheries Information

Pelagic  swordfish, tuna s, and billfish are the  targets of the lon gline fishery ope rating 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 sets in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992.  There

were no re ports of mo rtality or serious inj ury of killer whale s by this fishery. 

Pair trawl fishing gear has the potential to capture marine m ammals, but there have been no reports of mortality

or serious injury to  marine ma mmals in the G ulf of Mexico.  This fishery has not been observed by NMFS  observers, and

there are no other data available as to the extent of this fishery in the Gulf of Mexico.  It is assumed that it is very limited

in scope an d duration . 

STATUS OF STOCK

The status of this stock relative to OSP is unknown and there are insufficient data to determine pop ulation trends.

This species is  not listed under the Endangered Species Act.  The total level of human-caused mortality and serious injury

is unknown, b ut it is believed to  be insignificant re lative to PB R; therefore , this is not a strategic sto ck. 
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Figure 1.  Distribution of false killer whale sightings during NOAA Ship Oregon II
marine mammal surveys during 1991-1994 (filled circles) and during GulfCet seasonal
aerial surveys (filled circles). The straight lines show transects during two surveys and
are examples of typical survey transects.  Isobaths are in 183 m (100 fm) intervals. 

July 1995

FALSE KILLER WHALE (Pseudorca crassidens):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The false killer whale is distributed worldwide throughout warm temperate and tropical oceans (Leatherwood and

Reeves 1983).  Sightings of this species in the northern Gulf of Mexico occur primarily over the deeper waters off the

continental shelf [Southeast Fisheries Science Center (SE FSC)  unpub lished data].  False killer whales wer e seen only in

the summer during rece nt seasonal G ulfCet aerial surv eys of the northe rn Gulf of M exico durin g 1993 -1995 (D avis et al.,

in preparation) and in the late spring during vessel surveys  (NMFS unpublished data).  There is no information on stock

differentiation fo r the Atlantic po pulation. 

POPU LATIO N 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

area from approximately the 200 m isobath along the U .S. coast to the  seaward e xtent of the U .S. Exclusive  Econo mic

Zone.  The seaso nal GulfC et aerial

surveys included only a small

portion of the stock range and these

data were not used for abundance

estimation.  Estimated abundance of

false killer whales by survey year

[coefficient of variation (C V) in

parentheses]  was 661 in 1991

(0.88), 196 in  1992 (1 .00), 77 in

1993 (1.08), and 744 in 1994 (1.14)

(Hansen et al. 1995) .  Survey effort-

we igh ted est ima ted  ave rage

abundance of false killer whales for

all surveys combined was 381 (CV

= 0.62) ( Hansen e t al. 1995). 

Minimum Po pulation Estimate

The minimum population

size was estimated from the average

estimate  abundance which was 381 false killer whales (CV = 0.62) (Hansen et al. 1995) .  The minim um pop ulation estimate

is the lower limit of the  two-tailed 60 % confid ence interva l of the log-norm al distributed abunda nce estimate, w hich is

equivalent to the 20th percentile of the log-normal distributed abundance estimate as specified by NMFS (Anon. 1994 ).

The min imum po pulation estim ate is 236 false  killer whales. 

Current Population Trend

No trend was identified in the annual abundance estimates, and the differences in the abundance estimates were

not significant using the c riteria of no ov erlap of log-n ormal 95 % confid ence interva ls. The app arent differenc es in

abundance estimates may have been caused by lower sampling effort during 1991, by low samplin g intensity relative to

population size (Hansen et al. 1995), or by inter-annual variation in distribution patterns or spatial sampling patterns, rather

than change s in populatio n size. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES



284

Current and maxim um net pro ductivity rates are  not known ; therefore, the d efault maximu m net prod uctivity rate

of 0.04 (A non. 199 4) was used  for purpo ses of this assessm ent. 

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal level (PBR) was specified  as the prod uct of the minim um pop ulation size, on e half

the maximum net produ ctivity rate, and a recovery factor for endangered, threatened, or depleted stocks, or stocks of

unknown status relative to o ptimum susta inable po pulation (OSP) (Anon. 1994). The recovery factor was set at 0.50

because the status of the stock relative to OS P is unknown.  PB R for this stock is 2.4 false killer whales.

  

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of past o r current,  direct, human-caused mortality of false killer whales in the northern Gulf of Mexico

is unknown.  A vailable inform ation indicate s there likely is little, if any, fisheries interaction with false killer whales in the

northern Gulf of Mexico.  There have been no logbook reports of fishery-related mortality or serious injury an d no fishery-

related mortality or serious injury has been observed.

There were no docu mented stra ndings of false k iller whales in the no rthern Gulf o f Mexico  during 19 87-1994

which were classified  as likely caused b y fishery interaction s or other hu man-related  causes.  Stran ding data p robably

underestim ate the extent of fishery-related mortality and serious injury because not all of the marine m ammals wh ich 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 ab ility to recognize  signs of fishery interac tion. 

The total known fishe ry-related mo rtality and seriou s 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 pub lic 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, wa s 4,400 se ts in 1991, 4 ,850 sets in 1 992, and  3,260 se ts in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992.  There

were no re ports of mo rtality or serious inj ury of false killer wha les by this fishery. 

Pair trawl fishing gear has the potential to capture marine m ammals, but there hav e been no  reports of m ortality

or serious injury to marine mammals in the Gulf of Mexico.  This fishery has not been observed by NMF S observers, and

there are no other data available as to the extent of this fishery in the Gu lf of Mexico .  It is assumed tha t it is very limited

in scope an d duration . 

STATUS OF STOCK

The status of this stock relative to OSP is unkno wn and there are insufficient data to determ ine population trends.

This species is not listed under the Endangered Species Act.  The total level of human-caused mortality and serious injury

is unknown, b ut it is believed to  be insignificant re lative to PB R; therefore , this is not a strategic sto ck. 
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Figure 1.  Distribution of pygmy killer whale sightings during NOAA Ship Oregon II
marine mammal surveys during 1991-1994. The straight lines show transects during two
surveys and are examples of typical survey transects.  Isobaths are in 183 m (100 fm)
intervals. 

July 1995

PYGMY KILLER WHALE (Feresa attenuata):
Northern Gulf of Mexico 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 anima ls in the northern Gulf of M exico occ ur primarily o ver the dee per waters o ff the continental sh elf

[Southeast Fisheries Science Center (SEFSC) unpublished data].  Pygmy killer whales and melon-headed whales

(Pepon oceph ala electra) are difficult to disting uish and sighting s of either species are often categorized as pygmy

killer/melon-headed whales.  Sightings of this category were documented in all seasons during recent seasonal GulfCet

aerial surveys of the northern Gulf of Mexico during 1993-1995 (Davis et al., in preparation). There is no information on

stock differen tiation for the Atla ntic popula tion. 

POPU LATIO N SIZE

Estimates of abundance were derived through the application of distance sampling analysis (Buckland et al. 1993)

and the computer program DIST ANCE (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 a s part of the G ulfCet prog ram (Da vis et al., in prepa ration).  Th ese surveys  were conducted throughout the

area from approximately the 200 m  isobath alon g the U.S. co ast to the seawa rd extent of the  U.S. Exc lusive Eco nomic

Zone.  The seasonal GulfCet aerial

surveys included o nly a small

portion of the stock range and these

data were not used for abundance

estimation.  Estimated abundance of

pygmy killer whales by survey year

[coefficient of variation (C V) in

parentheses] was 2,347 in (0.81),

356 in 1992 (0.73), 153 in 1993

(1.13), and zero in  1994 (Hansen et

al. 1995).  Survey effort-weighted

estimated average abundance of

pygmy killer whales for all surveys

combined was 518 (CV = 0.81)

(Hansen et al. 1995).

Minimum Po pulation Estimate

The minimum p opulation

size was estimated from the average

estimated abundance which was 518 pygmy killer whales  (CV = 0.81) (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 the log-normal distributed abundance estimate as specified by NMFS  (Anon.

1994) .  The minim um pop ulation estimate  is 285 pygm y killer whales. 

Current Population Trend

A declining trend was identified in the annual abu ndance estimates;  however, the 1991-1993 abundance estimates

were not significantly differe nt using the criteria  of no overlap of log-normal 95% confidence intervals. There were no

observations of this species during the 1994 survey. The apparent differences in abundance estimates may have been caused

by lower sampling effort during 1991, by low sampling intensity relative to population size (Hansen et al. 1995), or by

inter-annual va riation in distribu tion patterns o r spatial samp ling patterns, rath er than chan ges in pop ulation size. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES
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Current and maxim um net pro ductivity rates are  not known ; therefore, the d efault maximu m net prod uctivity rate

of 0.04 (A non. 199 4) was used  for purpo ses of this assessm ent. 

POTENTIAL BIOLOGICAL REMOVAL

Potential biological removal level (PBR) was specified as the  produc t of the minimum  populatio n size, one ha lf

the maximum net produ ctivity 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 th e status of the stoc k relative to O SP is unkno wn.  PBR  for this stock is 2.8  pygmy killer wh ales. 

 

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

There has historically been some take of this species in small cetacean fisheries in the Caribbean (Caldwell and

Caldwell  1971); however,  the level of past or current, direct, human-caused mortality of pygmy killer whales in the

northern Gulf of M exico is  unknown.  Available information indicates there likely is little, if any, fisheries interactio n with

pygmy killer whales in the northern Gulf of Mexico.  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 were no documented strandings of pygmy killer whales in the northern Gulf of Mexico during 1987-1994

which were classified as likely caused b y fishery interaction s or other hu man-related  causes.  Stran ding data p robably

underestim ate the extent of fishery-related mortality and serious injury because  not all of the ma rine mamm als 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.

The total known fishery-related m ortality 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 pub lic 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 logboo k reporting, w as 4,400  sets in 1991 , 4,850 se ts in 1992, a nd 3,26 0 sets in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992.  There

were no re ports of mo rtality or serious inj ury of pygmy k iller whales by this fishe ry. 

Pair trawl fishing gear has the potential to capture marine mammals, but there have been  no repor ts of mortality

or serious injury to marine mammals in the Gulf of Mexico.  This fishery has not been observed by NM FS observers, and

there are no othe r data availab le as to the extent of this fishery in the Gulf of Mexico.  It is assumed that it is very limited

in scope an d duration . 

STATUS OF STOCK

The status of this stock relative to OSP is unknown and there are insufficient data to determine population trend s.

This species is not listed under the Endangered Species Act.  The total level of human-caused mortality and serious injury

is unknown, b ut it is believed to  be insignificant re lative to PB R; therefore , this is not a strategic sto ck. 
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September 2000 

DWARF SPERM WHALE (Kogia simus):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The dwarf sperm whale appears to be distributed worldwide in temperate to  tropical waters (Caldwell and

Caldwell  1989). Sightings of these  animals in the no rthern Gulf o f Mexico  occur prim arily along the co ntinental shelf  edge

and over the deeper waters off the continental shelf (Mullin et al. 1991; South east Fisheries Science Center, SEFSC,

unpublished data). Dwarf sperm whales and pygmy sperm w hales (Kogia breviceps) are difficult to distinguish and

sightings of either species are often categorized as Kogia  sp.  Sightings of this category were documented in all seasons

during seasonal GulfCet aerial surveys of the northern Gulf of Mexico during 1993-1995 (Hansen et al. 1996).  The few

reliable  sightings of dwarf sperm whales during those  surveys were m ore nume rous in spring , probab ly a result of greater

survey efforts in that season (Jefferson and Shapiro 1997). Pygmy and dwarf sperm whales have been sighted in the

northwestern Gulf of Mexico in waters 1000 m d eep, on average (D avis et al. 1998). However, these authors cautioned

that inferences on preferred bottom depths should await surveys for the entire Gulf of M exico. Th e difficulty in sighting

pygmy and dwar f sperm whales may be exacerbated by their avoidance reaction towards ships, and change in behavior

towards approaching survey aircraft (Würsig et al. 1998). In a recent study using hematological and stable-isotope data,

Barros et al. (1998) speculated that dwarf sperm whales may have a more pelagic distribution than pygmy sperm whales,

and/or div e deepe r during feed ing bouts. T here is no infor mation on  stock differentia tion. 

POPU LATIO N SIZE

Estimates of abunda nce of Kogia  sp. 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 (Fig. 1 in Hansen et al. 1995), which

includes data collected as part of the GulfCet program (Hansen et al. 1996).  These surveys were conducted throughout

the area from approximately the 200 m isobath along the USA coast to the seaward extent of the USA  Exclusive E conom ic

Zone.  The seasonal GulfCet ae rial surveys includ ed only a  small portion  of the species ’ range and th erefore, these  data

were not used to e stimate pop ulation size.  Es timated ab undance  of Kogia  sp. by survey year [coefficient of variation (CV)

in parenthes es] was 10 9 in 1991  (0.68), 1,0 10 in 1992 (0.40), 580 in 1993 (0.45), and 162 in 1994 (0.61) (Hansen et al.

1995).  Survey effort-weighted estimated average abundance of Kogia  sp. for all surveys combined was 547 (CV=0.28)

(Hansen et al. 1995).  Estimates of dwarf sperm whale abundance cannot be provided due to uncertainty of species

identification at se a. 

Minimum Po pulation Estimate

A minimum  populatio n estimate was  not calculated  because o f uncertainty of sp ecies identificatio n at sea. 

Current Population Trend

There is insufficient information to describe any population trend of this species in the Gulf of Mexico.

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net produc tivity rates are not kn own for this stoc k.  The ma ximum net p roductivity rate

was assumed to  be 0.04 .  This value is  based on theoretical modeling showing that cetacean populations may not grow at

rates much greater than 4% given the constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of the minimum population size, one half the maximum net

produc tivity rate, and a “recovery” factor (Wade and Angliss 1997). The “recovery “ factor, which accounts for

endangered, depleted, and threatened stocks, or stocks of unknown status relative to optimum sustainable population (OSP)

is assumed to be 0.5 because this stock is of unknown status.  PBR for the dwarf sperm  whale  is unknown because the

minimum population estimate cannot be estimated.
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ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of past or current, direct, human-caused mortality of dwarf sperm whales in the northern Gulf of Mexico

is unknown.  Available information indicates there likely is little, if any, fisheries interaction with dwarf sperm wha les in

the northern Gulf of Mexico.  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 were no documented strandings of dwarf sperm whales in the northern Gulf of Mexico during 1987-October

1998 which were c lassified as likely  caused by fishery interactions, but there have been stranding investigation reports of

dwarf sperm whales which may have died as a res ult of other hum an-related ca uses.  Strandin g data pro bably und erestimate

the extent of fishery-related mortality and serious injury because not all of the marine  mamma ls 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 te chnical exp ertise amon g stranding ne twork perso nnel varies wid ely as does the a bility

to recogniz e signs of fishery intera ction. 

Fisheries Information

Pelagic  swordfish, tunas, and billfish are the targets of the longline fishery operating in the USA 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 sets in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992.  There

were no re ports of mo rtality or serious inj ury of dwarf sp erm 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.  This fishery has not been observed by NMFS ob servers, and

there are no other data available as to the extent of this fish ery in the Gulf o f Mexico .  It is assumed that it is very limited

in scope an d duration . 

Other M ortality

A total of at least 16 dwarf sperm whale strandings were documented in the northern Gulf of Mexico from 1990

through O ctober 19 98. 

STATUS OF STOCK

The status of this stock relative to OSP is unknown and there are insufficient data to determine population trend s.

This species is not listed under the Endangered Species Act. Although the PBR cannot be calculated, there is no known

fishery-related mortality or serious injury to this stock and, therefore, total fishery-related mortality and serious injury can

be considered insignificant and approaching zero mortality and serious injury rate.  The total level of fishery-related

mortality and  serious injury is un known, bu t it is believed to b e insignificant.
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PYGMY SPERM WHALE (Kogia breviceps):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The pygmy sperm whale appears to be distributed worldwide in temperate to tropical waters (Caldwell and

Caldwell  1989). Sightings of these  animals in the no rthern Gulf o f Mexico  occur prim arily along the co ntinental shelf  edge

and over the deeper waters off the continental shelf (Mullin et al. 1991; South east Fisheries Science Center, SEFSC,

unpublished data). Pygmy sperm wh ales and dwarf sperm w hales (Kogia simus) are difficult to  distinguish and sightings

of either species are often categorized  as Kogia  sp.  Sightings of this category were documented in all seasons during

seasonal GulfCet aerial surveys of the northern Gulf of Mexico during 1993-1995 (Hansen et al. 1996). Pygmy and dwarf

sperm whales have  been sighted  in the northwestern Gulf of M exico in waters 1000  m deep, on avera ge (Davis et al. 1998).

However, these authors cautioned that inferences on preferred bottom depths should await surveys for the entire Gulf of

Mexico. The difficulty  in sighting pygmy and dwarf sperm whales may be exacerbated by their avoidance reaction towards

ships, and change in behavior towards approaching survey aircraft (Würsig et al. 1998) In a recent study using

hematological and stable-isotope data, B arros et al. (1998) speculated that dwarf sperm whales may have a more pe lagic

distribution than pygmy sperm whales, and/or dive deeper during feeding bouts.  There is no information on stock

differentiation. 

POPU LATIO N SIZE

Estimates of abunda nce of Kogia  sp. 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 (Hansen et al. 1996).  These surveys were conducted throughout

the area from approximately the 200 m isobath along the USA coast to the seaward extent of the USA Exclusive E conom ic

Zone.  T he seasona l GulfCet ae rial surveys  included o nly a small por tion of the spe cies’ range an d therefore , these data

were not used to estimate population size. Estimated abundan ce of Kogia  sp. by survey year [coefficient of variation (CV)

in parentheses] was 109 in 1991 (0.68), 1,010 in 1992 (0.40), 580 in 1993 (0.45), and 162 in 1994 (0.61) (Hansen et al.

1995).  Survey effort-we ighted estima ted abund ance of Kogia  sp. for all surveys combined was 547 (CV  = 0.28) (Hansen

et al. 1995).  Estimates of pygmy sperm whale abundance cannot be provided due to uncertainty of species identification

at sea. 

Minimum Po pulation Estimate

A minimum p opulation e stimate could  not be calculated because of uncertainty of species identification at sea.

Current Population Trend

There is insufficient information to describe any population trend for this species in the Gulf of Mexico.

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this s tock.  The  maximum  net produ ctivity rate

was assumed to be 0.04.  This value is based on theoretical modeling showing that cetacean populations may not grow at

rates much greater than 4% given the constraints of their reproductive life history (Barlow et al. 1995).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biological Removal (PBR) is the product of the minimum population size, one half the maximum net

produc tivity rate, and a “recovery” factor (Wade and Angliss 1997). The “recovery “ factor, which accounts for

endangered, depleted, and threatened stocks, or stocks of unknown status relative to optimum sustainable population (OSP)

is assumed to be 0.5 because this stock is of unknown status.  PBR for the pygmy sperm whale is unknown because the

minimum population estimate cannot be estimated.

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
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The level of past or current, direct, human-caused mortality of pygmy sperm whales in the northern Gulf of

Mexico is unknown.  Available information indicates there likely is little, if any, fisheries interaction with pygmy sperm

whales in the northern Gulf of Mexico.  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 p ygmy sperm  whales in  the northern Gulf of Mexico during 1987-

Octo ber 1998 which have been classified as likely caused by fishery interactions, but there have been stranding

investigation reports  of pygmy spe rm whales wh ich may have  died as a res ult of other human-related causes.  Stranding

data probab ly underestima te the extent of fishe ry-related mo rtality and seriou s injury becau se not all of the marine

mamma ls which die  or are seriously injured may wash ash ore, 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.

Fisheries Information

Pelagic  swordfish, tuna s, and billfish are the  targets of the lon gline fishery ope rating in the USA  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 se ts in 1992, and 3,260 sets in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992. There

were no re ports of mo rtality or serious inj ury of pygmy sp erm whales  by this fishery. 

Pair trawl fishing gear has the potential to capture marine m ammals, but there have been no reports of mortality

or serious injury to  marine ma mmals  in the Gulf of Mexico.  This fishery has not been observed by NMFS observers, and

there are no other d ata available  as to the extent o f this fishery in the Gulf of Mexico.  It is assumed that it is very limited

in scope an d duration . 

Other M ortality

At least 20 pygmy sperm whale strandings were documented in the northern Gulf of Mexico from 1990  through

October 1998. Two of these animals had a plastic bag or pieces thereof in their  stomachs (Tarpley and Marwitz 1993,

Barros,  unpublishe d data). An other anima l stranded ap parently due  to injuries inflicted  by impact,  possibly with a v essel.

STATUS OF STOCK

The status of this stock relative to OSP is unknown and there are insufficient data to determine po pulation trends.

This species is not listed under the Endangered Species Act. Although the PBR cannot be calculated, the total known

fishery-related mortality and serious injury for this stock is zero and, therefore, can be considered insignificant and

approaching zero mortality and seriou s injury rate.  Th e total level of fisher y-related mo rtality and seriou s injury is

unknown , but it is believed  to be insignifican t.
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Figure 1.  Distribution of melon-headed whale sightings during NOAA Ship Oregon II
marine mammal surveys in 1991-1994.  The straight lines show transects during two
surveys and are examples of typical survey transects.  Isobaths are in 183 m (100 fm)
depth intervals.  

July 1995

MELON-HEADED WHALE (Peponocephala electra):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The melon-headed whale appears to be distributed worldwide in tropical to sub -tropical wate rs (Perryma n et al.

1994). Sightings of these animals in the northern Gulf of Mexico occur primarily over the deeper waters off the continental

shelf (Mullin  et al. 1994). Melon-head ed whales and pygm y killer whales (Feresa a ttenuata ) are difficult to distinguish

and sightings of either species are often categorized a s pygmy killer/melon-headed w hales.  Sightings of this category were

documented in all seasons during recent seasonal GulfCet aerial surveys of the northern Gulf of Mexico during 1993-1995

(Davis et al., in p reparation ). There is no  information o n stock differen tiation for the Atla ntic popula tion. 

POPU LATIO N SIZE

Seasonal aerial survey data were insufficient for estimating abundance.  Estimates of abundance were derived

through the application  of distance sa mpling ana lysis (Bucklan d et al. 1993) and the computer program D ISTANCE  (Laake

et al. 1993) to sighting data collected during 1991-1994 spring-summer, visual sampling, line-transect vessel surveys of

the northern G ulf of Mexic o (Hanse n 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 area from approximately the 200 m iso bath

along the U.S. coast to the seaward extent of the U.S. Exclusive Economic Zone.  The se asonal G ulfCet aerial surv eys

included only a small portion of the

stock range and these data were not

used for abundance estimation.

Estimated abundance of melon-

headed whales by survey year

[coefficient of variation (C V) in

parentheses]  was zero in 1991,

3,174 in 1992 (0.54), 827 in 1993

(0.70) and 10,586 in 1994 (0.48)

(Hansen et al. 1995).  The survey

effort-weighted estimated average

abundance of melon-headed whales

for all surveys combined was 3,965

(CV = 0.39) (Hansen et al. 1995).

Minimum Po pulation Estimate

The minimum population

size was estimated from the

average abundance estimate which

was 3,965 (CV = 0.39) (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 the log-

normal distributed abundance estimate as specified by NMFS (Anon. 1994).  The minimum population estimate is 2,888

melon-headed w hales.

Current Population Trend

No trend was identified in the annual abundance estimates; however, the 1994 estimate was more than ten times

larger than the 199 3 estimate an d the difference was significant  using the criteria of no overlap of log-normal 95%

confidence intervals.  No melon-headed whales were sighted during 1991, and the differences between the 1992 and 1993

estimates and between the 1993 and 1994 estimates were not significant.  The apparent differences in abundance estimates

may have been caused by lower sampling effort during 1991, and by low sampling intensity relative to population siz e

(Hansen et al. 1995), or by inter-annual variation in distribution patterns or spatial sampling patterns,  rather than changes

in populatio n size. 
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CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maxim um net pro ductivity rates are  not known ; therefore, the d efault maximu m net prod uctivity rate

of 0.04 (A non. 199 4) was used  for purpo ses of this assessm ent. 

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 th e status of the stoc k relative to O SP is unkno wn.  PBR  for this stock is 29  melon-hea ded wha les.  

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

There has historically been some take of this species in small cetacean fisheries in the Ca ribbean (C aldwell  et al.

1976); however, the  level of past o r current, direc t, human-cau sed morta lity of melon-hea ded wha les in the northern Gulf

of Mexico  is unknown.  A vailable  information in dicates there  likely is little, if any, fisheries interaction with melon-headed

whales in the northern Gulf of Mexico.  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 were no documented strandings of melon-headed whales in the northern Gulf of Mexico during 1987-1994

which were classified as likely caused by fishery interactions or other human-rela ted causes.  S tranding da ta probab ly

underestim ate the extent of fishery-related mortality and serious injury because  not all of the ma rine mamm als which die

or are seriously inju red may wa sh ashore, no r will all of those that d o wash asho re necessar ily 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.

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 pub lic 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 sets in 1993 (Cramer

1994).  This fishery has been monitored with about 5% observer coverage, in terms of trips observed, since 1992.  There

were no re ports of mo rtality or serious inj ury to melon -headed w hales 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 ma mmals in  the Gulf of M exico.  This fishery has not been observed by NMFS observers, and

there are no other data available as to the extent of this fishery in the Gulf of Mexico.  It is assumed that it is very limited

in scope an d duration . 

STATUS OF STOCK

The status of this stock relative to OSP is unknown.  This species is not listed under the Endang ered Sp ecies Act.

There a re insufficient data  to determine population trends.  The total level of fishery-related mortality and serious injury

is unknown, b ut it is believed to  be insignificant re lative to PB R; therefore , this is not a strategic sto ck. 
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Figure 1.  Distribution of Risso’s dolphin sightings during NOAA Ship Oregon II marine
mammal surveys during 1991-1994. The straight lines show transects during two surveys
and are examples of typical survey transects.  Isobaths are in 183 m (100 fm) intervals. 

July 1995

RISSO'S DOLPHIN (Grampus griseus):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

Risso's  dolphin is  distributed worldwide in tropical to warm temperate waters (Leatherwood and Reeves 1983).

Sightings of these animals in the northern Gulf of Mexico occur primarily along the continental shelf and continental slope

(Mullin  et al. 1991 ; Southeast F isheries Science Center, S EFSC , unpublished  data).  Risso 's dolphin were  seen in all

seasons during recent seasonal GulfCet aerial surveys of the northern Gulf of Mexico during 1993-1995 (Davis et al., in

preparation) and in the late spring during vessel surveys  (SE FSC, unpublish ed data). There is no information on stock

differentiation fo r the Atlantic po pulation. 

POPU LATIO N SIZE

Seasonal aerial survey data were insufficient for abundance estimation.  Estimates of abundance were derived

through the application  of distance sa mpling ana lysis (Bucklan d et al. 1993) and the computer program D ISTANCE  (Laake

et al. 1993) to sighting data collected during 1991-1994 spring-summer, visual sampling, line-transect vessel surveys of

the northern G ulf of Mexic o (Hanse n 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 area from approximately the 200 m iso bath

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

f o r  a b u n d a n c e  e s t i m a t i o n.

Estimated abundan ce of Risso’s

dolphins by survey year [coefficient

of variation (CV) in parentheses]

was 667 in 1991 (0.95), 2,325 in

1992 (0.34), 1,408 in 1993 (0.41),

and 6,332 in 1994 (0.45) (Hansen et

al. 1995).  Survey effort-weighted

average abu nda nce  of R isso 's

dolphins estimated for all surveys

combined was 2,749 (CV =  0.27)

(Hansen  et al. 1995 ). 

Minimum Po pulation Estimate

The minimum p opulation siz e was estimate d from the a verage ab undance  estimate which  was 2,749 Risso’s

dolphins (CV = 0.27) (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 the log-

normal distributed a bundanc e estimate  as specified by NMFS (Anon. 1994).  The minimum population estimate is 2,199

Risso’s do lphins. 

Current Population Trend

No trend was identified in the annual abundance estimates. The 1994 abundance estimate was greater than the

other annual estimates, but no annual estimates differed significantly using the criteria of no overlap of log-normal 95%

confidence intervals.  The apparent differences in abundance estimates may have been caused by lower sampling effort

during 1991 (Hansen et al. 1995) or by inter-annual variation in distribution patterns or spatial sampling patterns, rather

than change s in populatio n size. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES
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Current and maximum net productivity rates for this stock are not known; t herefore, the default maximum net

produc tivity rate of 0.04  (Anon. 19 94) was use d for purp oses of this asses sment. 

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 th e status of the stoc k relative to O SP is unkno wn.  PBR  for this stock is 22  Risso’s dolp hins.  

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The leve l of past or cur rent, direct,  hum an-c aused m orta lity o f Ris so's  dolphins in the northern Gulf of Mexico

is unknown.  T his species ha s been taken  in the U.S. lon gline sword fish/tuna fishery in  the northern Gulf of Mexico and

in the U.S. Atla ntic (Lee et al. 1994).  Estimated average annual fishery-related mortality and serious injury attributab le

to the longline swordfish/tuna fishery in the Gulf of Mexico during 1992-1993 was 19 Risso’s dolphins annually (CV =

0.20). 

There were no documented strandings of Risso' dolphins in the northern Gulf of Mexico during 1987-1994 which

were classified as likely caused  by fishery interactio ns or other h uman-related  causes.  Stran ding data p robably

underestim ate the extent of fishery-related mortality and serious injury because not all of the marine m ammals wh ich 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.

The total estimated  fishery-related m ortality and serious injury for this stock is not less than 10% of the calculated

PBR and, therefore, cannot be considered insignificant and approaching zero m ortality and serio us injury rate. T his

determination cannot be made for specific fisheries until the implementing regulations for Section 118 of the MMPA have

been revie wed by the p ublic and fina lized. 

Fisheries Information

Interactions between the U.S. longline swordfish/tuna fishery and Risso' dolphins have been documented in the

northern Gulf of Mexico (Lee et al. 1994).  Pelagic swordfish, tunas, and billfish are the targets of the longline fishery

operating in the U.S. Gulf of Mexico.  Total longline effort fo r the Gulf of M exico pela gic fishery, including OCS edge,

continental slope, and Me xican territorial waters, based on mandatory logbook reporting, was 4,400 sets in 1991, 4,850

sets in 1992, a nd 3,26 0 sets in 1993 (Cramer 1994).  This fishery has been monitored with about 5% observer coverage,

in terms of trips observed, since 1992.  One Risso's dolphin was observed taken and released alive during 1992; the extent

of injury to the animal was un known (S EFSC , unpublished  data).  One  lethal take of a R isso's dolphin  by the fishery was

observed in the Gulf  of Mexico during 1993 (SEFSC, unpublished data).  Annual fishery-related mortality and incidental

injury was estimated using a generalized linear model (Poisson error assumption) fit to the available observed incidental

take data for the entire fishery and partitioned on the fishery effort (number of sets) in the Gulf of Mexico.  Estimated total

mortality and seriou s injury to Risso ’s dolphins (C V in pare ntheses) in  the Gulf of M exico in  1992 w as 24 (0.1 9), and in

1993 it was 13 (0.20).  Estimated average annual fishery-related mortality and serious injury attributable to the longline

swordfish/tuna  fishery in the Gulf o f Mexico  during 19 92-199 3 was 19  Risso’s dolp hins annually (C V =  0.2 0).  Pair

trawl fishing gear has the potential to capture marine mammals, but there have been no repor ts of mortality or serious injury

to marine mammals in the Gulf of Mexico.  T his fishery has not been observed  by NMF S observers,  and there are no other

data available as to  the extent of this fisher y in the Gulf of M exico.  It is assum ed that it is very limited in scope and

duration. 

STATUS OF STOCK

The status of this stock relative to OSP is unknown.  This species is not listed under the Endangered Species Act

and there are insufficient data to determine pop ulation trends.  This is not a strategic stock  because fishe ry-related mo rtality

and serious injury does not exceed PBR; however, fishery-related mortality and serious injury is very close to PBR and

requires clo se monitorin g. 
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Figure 1.  Distribution of short-finned pilot whale sightings during NOAA Ship Oregon
II surveys during 1991-1994. The straight lines show transects during two surveys and
are examples of typical survey transects.  Isobaths are in 183 m (100 fm) intervals.

July 1995

SHORT-FINNED PILOT WHALE (Globicephala macrorhynchus):
Northern Gulf of Mexico Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

The short-finned pilot whale is distributed worldwide in tropical to warm temperate waters (Leatherwood and

Reeves 1983).  S ightings of these a nimals in the northern  Gulf of M exico occ ur primarily alo ng the contine ntal shelf and

continental slope [Mullin et al. 1991; Southeast Fisheries Science Center (SEFSC) unpublished data].  Short-finned pilot

whales were seen in all seasons during recent seasonal GulfCet aerial surveys of the northern Gulf of Mexico during 1993-

1995 (D avis et al., in prep aration). T here is no infor mation on  stock differentia tion for the Atlan tic populatio n. 

POPU LATIO N SIZE

Abundance was estimated using distance sampling analysis (Buckland et al. 1993) and the computer program

DISTANCE (Laake et al. 1993) with 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 area from

approximately the 200 m isobath along the U.S. coast  to the seaward extent of the U.S. Exclusive Economic Zone.  The

seasonal GulfCet ae rial surveys

included only a small portion of

the stock range, so tho se data  were

not used for abundance estimation.

Estimated abundance  of short-

finned pilot whales by survey year

[coefficient of variation (C V) in

parentheses] was zero in 1991,

909 in 1992 ( 0.62), 103 in 1993

(1.20), and 240 in 1994 (1.03)

(Hansen et al. 1995).  Survey

effort-weighted estimated average

abundance of short-finned pilot

whales for all surveys combined

was 353 (CV  =  0.89) (Hansen et

al. 1995 ). 

Minimum Po pulation Estimate

The minimum population

size was estimated from the average abundance estimate which was 353 pilot whales (CV = 0.89) (Hansen et al. 1995).

The minimum p opulation e stimate is the lower limit of the two-tailed 60% confidence interval of the log-normal distributed

average abundance estimate, which is equivalent to the 20th percentile of the log-normal distributed abundance estimate

as specified b y NMF S (Anon . 1994).  T he minimum  populatio n estimate is 18 6 pilot whale s. 

Current Population Trend

The annual abundance estimates were not significantly different using the criteria of no overlap of log-normal 95%

confidence intervals.  The variation in abundance estimates that was observed may have been caused by lower sampling

effort during 1991, by low sampling intensity relative to population size (Hansen et al. 1995), or by inter-annual variation

in distribution p atterns or spa tial sampling p atterns, rather tha n changes in p opulation siz e. 

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Current and maximum net productivity rates are not known for this stock; therefore, the default maximum net

produc tivity rate of 0.04  (Anon. 19 94) was use d for purp oses of this asses sment. 

POTENTIAL BIOLOGICAL REMOVAL
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Potential biological removal level (PBR) was specified as the produc t of the minimum  populatio n size, one ha lf

the maximum  net produ ctivity rate, and a re covery 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 th e status of the stoc k relative to O SP is unkno wn.  PBR  for this stock is 1.9  short-finned p ilot whales.  

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY

The level of past or curre nt, direct, huma n-caused m ortality of short-finned pilot whales in the northern Gulf of

Mexico is unknown. This species has been taken in the U.S. longline swordfish/tuna fishery in U.S. Atlantic waters (Lee

et al. 1994)  and there is a lo gbook re port of a fisher y-related mo rtality or serious injury in the northern Gulf of Mexico

(NMFS unpublished data); however, fishery-related mortality or serious injur y has not bee n observe d.  Total kn own fishery-

related mortality or serious injury is estimated to be 0.3 short-finned pilot whales per year based upon the lo gbook re port.

There were no d ocumen ted stranding s of short-finned  pilot whales in the  northern G ulf of Mexico during 1987-

1994 which were classified as likely caused by fishery interactions or other hum an-related ca uses.  Stranding d ata proba bly

underestim ate the extent of fishery-related mortality and serious injury because not all of the marine  mamma ls 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.

  The total known fishery-related mortality and serious injury for this stock is greater  than 10% of the calculated

PBR and, therefore, c annot be c onsidered  insignificant and a pproac hing zero m ortality and serio us injury rate. This

determination cannot be made for specific fisheries until the implementing regulations for Section 118 of the MMPA have

been revie wed by the p ublic and fina lized. 

Fisheries Information

Pelagic  swordfish, tuna s, and billfish are the  targets of the longline fishery operating in the U.S. Gulf of Mexico.

Interactions between the U.S. longline swordfish/tuna fishery and short-finned pilot whales have been reported in the

northern Gulf of M exico (SE FSC, unp ublished log book d ata), but have  not been o bserved b y NMF S fishery observers.

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 sets in 1993 (Cramer

1994).  This fishery was been monitored with about 5% observer coverage in both the Atlantic Ocean and the Gulf of

Mexico, in terms of trips o bserved, in  1992-1 993.   T here was on e logboo k report o f a fishery-related injury of a pilot whale

in the northern Gulf of Mexico in 1991, but no fishery interactions were observed during 1992-1993.   Total kno wn fishery-

related mortality or serious injury is estimated  to be 0.3 sho rt-finned pilot wh ales per year  based up on the logb ook rep ort.

Pair trawl fishing gear h as the poten tial to capture m arine mam mals, but there  have been  no repor ts of mortality

or serious injury to marine mammals in the Gulf of M exico.  Th is fishery has not been observed by NMFS observers, and

there are no other d ata available  as to the extent o f this fishery in the Gulf of Mexico.  It is assumed that it is very limited

in scope an d duration . 

STATUS OF STOCK

The status of this stock relative to OSP is unknown and there are insufficient data to determine population trends.

This species is not listed  under the E ndangere d Specie s Act.  The  total level of estim ated fishery-relate d mortality  and

serious injury is unknown, but because there is a record of a fishery-related mortality or serious injury and because  of the

extremely low estimated stock size, this is a strategic stock.
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