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HUMPBACK WHALE  (Megaptera novaeangliae):
Gulf of Maine Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

In the western North Atlantic, humpback whales feed during spring, summer and fall over a range which

encompasses the eastern coast of the United States (including the Gulf of Maine), the Gulf of St Lawrence,

Newfoundland/Labrador, and western Greenland (Katona and Beard 1990).  Other North Atlantic feeding grounds

occur off Iceland and northern Norway, including off Bear Island and Jan Mayen (Christensen et al. 1992; P alsbøll

et al. 1997).  These six regions represent relatively discrete subpopulations, fidelity to which is determined

matrilineally (Cla pham and  Mayo 1 987).  G enetic analysis o f mitochond rial DNA  (mtDN A) has indic ated that this

fidelity has persisted over an evolutionary timescale in at least the Icelandic and Norwegian feeding grounds

(Palsbø ll et al. 1995, Larsen et al. 1996).

Previously, the North Atlantic humpback whale population was treated as a single stock for management

purposes (Waring et al. 1999).  In deed, ear lier genetic ana lyses (Palsbø ll et al. 1995), b ased upo n relatively small

sample size s, had failed to  discriminate a mong the fo ur western N orth Atlantic fee ding areas.  H owever, ge netic

analyses often re flect a timescale o f thousands o f years, well beyo nd those co mmonly use d by mana gers. 

Accordingly, the decision was recently made to reclassify the Gulf of Maine as a separate feeding stock; this was

based up on the strong  fidelity by individu al whales to this re gion, and the  attendant assu mption that, w ere this

subpop ulation wiped  out, repop ulation by imm igration from  adjacent a reas would  not occur o n any reason able

management timescale.  This reclassification has subsequently been supported by new genetic analysis based upon a

much large r collection o f samples than  those utilized b y Palsbøll et al. (1995).  These analyses have found significant

differences in m tDNA  haplotype  frequencies  of the four weste rn feeding are as, including the  Gulf of M aine (Palsb øll

et al. 2001)

   During the summers of 1998 and 1999, the Northeast Fisheries Science Center conducted surveys for

humpback whales on the Scotian Shelf.  The objective of these surveys was to establish the occurrence and

population identity of the animals found in this region, which lies between the well-studied populations of the Gulf of

Maine a nd New foundland .  Photogra phs from the  1998 su rvey have no w been co mpared  to both the o verall Nor th

Atlantic Humpback Whale Catalogue and a large regional catalogue from the Gulf of Maine (maintained by the

College of the Atlantic and the Center for Coastal Studies, respectively).  Only seven of 32 individual humpback

whales identified  on the Sco tian Shelf were  recognize d in these co mparison s, all of them from  the Gulf of M aine. 

Preliminary comparisons of Scotian Shelf 1999 photographs (including some taken much further up the coast of

Nova Scotia) revealed a similar rate of exchange with the Gulf of Maine.  In contrast, almost all humpback whales

identified elsewhere in the Gulf of Maine (including from the southwestern shore of Nova Scotia and Bay of Fundy

area) have been previously observed in the Gulf of Maine region.  Although only one Scotian Shelf match has so far

been made to Newfoundland, instructive comparisons are compromised by the lack of effort in that region in recent

years.  Overall, while it is not possible to define the Gulf of Maine population by drawing a strict geographical

bounda ry, it appears tha t the effective rang e of many m embers o f this stock doe s not extend  onto the Sc otian Shelf.

In winter, whales from all six feeding areas (including the Gulf of Maine) mate and calve primarily in the

West Indies, where spatial and genetic mixing among subpopulations occurs (Clapham et al. 1993; Katona and

Beard , 1990; P alsbøll et al. 1997, Stevick et al. 1998).  A few whales of unknown northern origin migrate to the

Cape Verde Islands (Reiner et al., 1996).  In the West Indies, the majority of whales are found in the waters of the

Dominican Republic, notably on Silver Bank, on Navidad Bank, and in Samana Bay (Balcomb and Nichols 1982,

Whitehead and Moore 1982, Mattila et al. 1989, 1994).  Humpback whales are also found at much lower densities

throughout the remainder of the Antillean arc, from Puerto Rico to the coast of Venezuela (Winn et al. 1975,

Levenson & Leapley 1978, Price 198 5, Mattila and Clapham 1989).

It is apparent that not all whales migrate to the West Indies every winter, and that significant numbers of

animals are found in mid- and high-latitude regions at this time (Swingle et al. 1993; Clapham et al. 1993).  An

increased n umber o f sightings of young  humpba ck whales in the  vicinity of the Che sapeake a nd Delaw are Bays

occurred in 1992 (Swingle et al. 1993).  W iley et al. (1995) reported 38 humpback whale strandings which occurred

during 1985-1992 in the USA mid-Atlantic and southeastern states.  Humpback whale strandings increased,

particularly alo ng the Virgin ia and No rth Carolina  coasts, and m ost stranded  animals were  sexually imma ture; in



16

addition, the  small size of ma ny of these wha les strongly sugge sts that they had o nly recently sepa rated from  their

mothers.  W iley et al. (1995)  conclude d that these are as are bec oming an inc reasingly impo rtant habitat for ju venile

humpback whales and that anthropogenic factors may negatively impact whales in this area.  There have also been a

number of wintertime humpback sightings in coastal waters of the southeastern USA (NMFS unpublished data; New

England  Aquarium  unpublishe d data; Flo rida DE P, unpub lished data).  W hether the incre ased sightings r epresent a

distributional c hange,  or ar e simply due  to an increase  in sighting effort and /or whale ab undance , is presently

unknown .  

A key ques tion with regard  to humpb ack whales o ff the southeaster n and mid -Atlantic states is their

population identity.  Given the relative proximity of this region to the Gulf of Maine, a working hypothesis would be

that these whales belong to a single population that ranges from the southeastern USA to Nova Scotia.  NMFS-

funded contracts to collect photographs and tissue samples from living and stranded humpbacks from this area were

completed in 2000, and comparisons of the resulting materials should help to resolve this issue.  Preliminary

comparisons of mid-Atlantic humpback whale photographs with those in other collections have found that some of

the animals concerned were previously observed in the Gulf of Maine.  However, a better understanding of the stock

identity of the mid-Atlantic animals awaits completion of the relevant photographic analyses in late 2000; molecular

studies will probably not be completed until the following year.

Feeding is the principal activity of humpback whales in New England waters, and their distribution in New

England waters has been largely correlated to prey species and abundance, although behavior and bottom topography

are factors in foraging strategy (Payne et al. 1986, 199 0).  Humpba ck whales are frequently piscivorus whe n in these

waters, feeding on herring (Clupea harengus), sand lance (Ammodytes  spp.), and other small fishes.  In the northern

Gulf of M aine, eupha usiids are also  frequently taken  (Paque t et al. 1997).  Commercial depletion of herring and

mackerel led to an increase in sand lance in the southwestern Gulf of Maine in the mid 1970s with a concurrent

decrease in humpback whale abundance in the northern Gulf of Maine.  Humpback whales were densest over the

sandy shoa ls in the southwes tern Gulf of M aine favored  by the sand lan ce during m uch of the late 1 970s and  early

1980s, and humpback distribution appeared to have shifted to this area (Payne et al. 1986).  An apparent reversal

began in the  mid 198 0s, and her ring and ma ckerel increa sed as sand  lance again d ecreased  (Fogarty et al. 1991). 

Humpback whale abundance in the northern Gulf of Maine increased dramatically during 1992-93 , along with a

major influx o f herring (P. S tevick, pers. co mm.).  Hum pback w hales were few  in nearshore  Massac husetts waters in

the 1992-93 sum mer seasons.  They we re more abund ant in the offshore waters of Cultivator Shoal an d the Northeast

Peak on  George s Bank, an d on Jeffreys L edge; these la tter areas are m ore tradition al locations o f herring occu rrence. 

In 1996  and 199 7, sand lanc e, and thus hu mpbac k whales, were  once again  abundan t in the Stellwagen  Bank are a. 

However, unlike previous cycles, where an increase in sand lance corresponded to a decrease in herring, herring

remained relatively abundant in the northern Gulf of Maine, and humpbacks correspondingly continued to occupy

this portion of the habitat, where they also fed on euphausiids (unpublished data, Center for Coastal Studies and

College of the Atlantic).

In early 1992, a major research initiative known as the Years of the North Atlantic Humpback (YONAH)

(Smith et al. 1999) was initiated.  This project was a large-scale, intensive study of humpback whales throughout

almost their entire North Atlantic range, from the West Indies to the Arctic.  During two primary years of field work,

photographs for individual identification and biopsy samples for genetic analysis were collected from summer

feeding area s and from th e breedin g grounds  in the We st Indies.  Add itional sample s were collec ted from ce rtain

areas in other years.  Results pertaining to the estimation of abundance and to genetic population structure are

summarized below.

POPU LATIO N SIZE

The ov erall North  Atlantic pop ulation (includ ing the Gulf of M aine) was rec ently estimated fro m genetic

tagging data collected by the YONAH project in the breeding range at 4,894 males (95% c.i. 3,374-7,123) and 2,804

females (95 % c.i. 1,77 6-4,463 ) (Palsbø ll et al. 1997).  Since the sex ratio in this population is known to be even

(Palsbø ll et al. 1997), the excess of males is presumed to be a result of sampling bias, lower rates of migration

among females or sex-specific habitat partitioning in the West Indies; whatever the reason, the combined total is an

underestimate of overall population size in this ocean.  Photographic mark-recapture analyses from the YONAH

project gave an ocean-basin-wide estimate of 10,600 (95% c.i. 9,300 to 12,100), and an additional genotype-based

analysis yielded a similar but less precise estimate of 10,400 (95% c.i. 8,000 to 13,600) (Smith et al. 1999).   The

estimate of 10,600 (CV=0.067) is regarded as the best available estimate for the North Atlantic.  In the northeastern

North Atlantic, Øien (1990) estimated from sighting survey data that there were 1,100 humpback whales in the

Barents Sea region.
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Estimating abundance for the Gulf of Maine stock has proved problematic.  Three approaches have been

investigated: mark-recapture estimates, minimum population size, and line-transect estimates.  Most of the mark-

recapture  estimates were  affected by he terogeneity o f sampling, whic h was heavily fo cused on  the southweste rn Gulf

of Maine.  However, an estimate of 652 (CV=0.15) derived from the more extensive and representative YONAH

sampling in 1992 a nd 1993 w as probably less subject to this bias.

The second approach uses photo-identification data to establish the minimum number of humpback whales

known to be alive in a particular year, 1997.  By determining the number of identified individuals seen either in that

year, or in bo th a previou s and subse quent year, it is po ssible to dete rmine that at leas t 497 hum pbacks w ere alive in

1997.  This figure is also likely to be negatively biased, again because of heterogeneity of sampling.  A similar

calculation for 1992 (which would correspond to the YONAH estimate for the Gulf of Maine) yields a figure of 501

whales.

In the third approach, data were used from a 28 July to 31 August 1999 line-transect sighting survey

conduc ted by a ship a nd airplane  covering w aters from G eorges B ank to the mo uth of the Gu lf of St. Lawrenc e. 

Total trac k line length was 8 ,212 km .  Howeve r, in light of the inform ation on stoc k identity of Sco tian Shelf

humpback whales noted above, only the portions of the survey covering the Gulf of Maine were used; surveys blocks

along the eastern coast of Nova Scotia were excluded.  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) (Palka 2000).  These surveys yielded an estimate of 816

humpbacks (CV = 0.45 ).  Since the mark-recapture figures for abundance and minimum population size given above

falls above the lower bound  of the CV of the line transect estimate, we have  chosen to use the latter as the best

estimate of abundance for Gulf of Maine humpback whales.  However, given that the rate of exchange between the

Gulf of Maine and both the Scotian Shelf and mid-Atlantic region is not zero, this estimate is likely to be somewhat

conservative and may need to be adjusted following further clarification of stock definition.

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 b y Wad e and Ang liss (1997) .  The bes t estimate of ab undance  for Gulf of M aine hump back wha les is

816 (C.V.=0.45) .  The minimum population estimate for this stock is 568 .

Table 1. Summar y of abunda nce estimates  for Gulf of M aine hump back wha les. CCS =  Center for C oastal Studie s. 

COA = College of the Atlantic.

Month/Year Type N CV Source

1992/93 Mark-re capture estim ate 652 0.15 YON AH da ta

1997 Minimum known to be alive 497 - CCS+ COA d ata

July/August 1999 Line transect 816 0.45 Palka 2000

Current Population Trend

As detailed  below, curr ent data stron gly suggest that the G ulf of Maine  humpba ck whale stoc k is steadily

increasing in size.  This is consistent with the trend in the North Atlantic population overall (Smith et al.  1999)

although there are no other feed ing-area-specific estimates.

CURRENT AND M AXIMUM  NET PRODUCTIVITY RATES

Barlow and Clapham (1997 ) applied an interbirth interval model to photographic mark-recapture data and

estimated the population growth rate of the Gulf of Maine humpback whale stock at 6.5% (CV =0.012).  Maximum

net productivity is unknown for this population, although a theoretical maximum for any humpback population can

be calculated using known values for biological parameters (Brandão et al. 2000).   F or the Gulf o f Maine, d ata

supplied by Barlow and Clapham (1997) and Clapham et al. (1995) gives values of 0.96 for survival rate, 6y as mean

age at first parturition, 0.5 as the proportion of females, and 0.42 for annual pregnancy rate.  From this, a maximum
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population growth rate of 0.072 is obtained according to the method described by Brandão et al. (2000) .  This

suggests that the observed rate of 6.5% (Barlow and Clapham 1997) is close to the maximum for this stock.

Current and maximum net productivity rates are unknown for the North Atlantic population overall.  Katona

and Beard  (1990) suggested  an annual rate of increase of 9% ; however, the lower 95%  confidence level was less

than zero.  T he difference  between the  estimates of ab undance  calculated b y Katona a nd Bea rd (199 0) and by S mith

et al. (1999) were interpreted by the latter as probably being due to population growth in the years between the two

estimates.  Th is assumed g rowth rate wo uld be very sim ilar to the grow th rate of 6.5%  calculated u sing an interbirth

interval model for humpback whales in the Gulf of Maine (Barlow and Clapham 1997).

POTENTIAL BIOLOGICAL REMOVAL

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

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

populatio n size is 568  .  The max imum pro ductivity rate is 0.0 65 from B arlow and  Clapham  (1997) .  The “reco very”

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 this stock is listed as an endangered species under the

Endang ered Sp ecies Act (E SA).  PB R for the G ulf of Maine  humpba ck whale stoc k is 1.8 whale s. 

ANNUAL HUM AN-CAUSED SERIOUS INJURY AND M ORTALITY

For the period 1995 through 1999 , the total estimated human-caused mortality and serious injury to the

Gulf of M aine hump back wha le stock is estima ted as 4.2  p er year (US A waters, 3.8 ; Canadian  waters, 0.4).  T his

average is derived from two  components: 1)  incidental fishery interaction records, 3.2 (USA waters, 2.8; Canadian

waters, 0.4); and 2) records of vessel collisions, 1.0 (USA waters, 1.0; Canadian waters, 0).    Note that in the 1996

and 1998 stock assessment reports, a six-year time frame was used to calculate the averages for additional fishery

interactions and vessel collisions.  A five-year period has been used since  to be consistent with the time frames used

for calculating the averages for the observed fishery and for other species.  For the first time, Canadian records have

been incorporated into the mortality and serious injury rates of this report to reflect the effective range of this stock

as described abo ve.  It is also important to stress that serious injury determinations are ma de based upo n the best

available information at the time of writing; these determinations may change with the availability of new

information.  For the purposes of this report, discussion is primarily limited to those records considered confirmed

human-caused mo rtalities or serious injuries.

To better assess human impacts (both vessel collision and net entanglement), and considering the number of

decomposed and incomp letely or unexamined animals in the records, there needs to be greater emphasis on the

timely recovery of carcasses and c omplete necrop sies.  The literature and  review of reco rds described here  suggest

that there are significant human impacts beyond those recorded in the fishery observer data.  For example, a study of

entanglement-related scarring on the caudal peduncle of 134 individual humpback whales in the Gulf of Maine

suggested that between 48% and 78% had experienced entanglements (Robbins and Mattila 1999).  Decomposed

and/or unexamined animals (e.g., carcasses reported but not retrieved or necropsied) represent ‘lost data’, some of

which may re late to human  impacts.  

In addition, we have limited the serious injury designation to only those reports that had substantial

evidence that the injury, whether from entanglement or vessel collision, was likely to significantly impede the

whale’s locomotion or feeding in the immediate future, or had a high probability of leading to systemic and

debilitating infection.  There was no forec asting of how the entanglement or injury m ay increase the whale’s 

susceptibility to further injury, namely from  additional entanglements or vessel collisions.  For these reasons, the

human impacts listed in this report must be considered a minimum estimate.

Background

As with right whales, human impacts (vessel collisions and entanglements) are factors which may be

slowing recovery of the humpback whale population.  There is an average of four to six entanglements of humpback

whales a year in waters of the southern Gulf of Maine and additional reports of vessel-collision scars (unpublished

data, Center for Coastal Studies).  Of 20 dead humpback whales (principally in the mid-Atlantic, where

decom position did  not preclud e examina tion for huma n impacts), W iley et al. (1995) reported that six (30%) had

major injuries possibly attributable to ship strikes, and five (25%) had injuries consistent with possible entanglement

in fishing gear.  One whale displayed sca rs that may have been caused  by both ship strike and entanglem ent.  Thus,
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60% of the whale carcasses which were suitable for examination showed signs that anthropogenic factors may have

contributed  to, or been  responsib le for, their death .  Wiley et al. (1995)  further repo rted that all strand ed animals

were sexually immature, suggesting a winter or migratory segregation and/or that juvenile animals are more

susceptible to human impacts.   Humpback whale entanglements also occur in relatively high numbers in Canadian

waters.  Rep orts of collision s with fixed fishing ge ar set for grou ndfish aroun d Newfo undland a veraged 3 65 annua lly

from 1979 to 1987 (range 174-813).  An average of 50 humpback whale entanglements (range 26-66) were reported

annually between 1979 and 1988, and 12 of 66 hum pback whales that were entangled in 1988 died (Lien et al.

1988).  Volgenau et al. (1995) also summarized existing data and concluded that in Newfoundland and Labrador,

cod traps  caused the m ost entanglem ents and enta nglement m ortalities (21% ) of humpb acks betwe en 1979  and 199 2. 

They also reported that gillnets are the gear that has been the primary cause of entanglements and entanglement

mortalities (20%) of humpbacks in the Gulf of Maine between 1975 and 1990.

Fishery-Related Serious Injuries and Mortalities

  Two m ortalities were o bserved in  the pelagic d rift gillnet fishery since 19 89.  In winter 1 993, a juv enile

humpback wa s observed entangled  dead in a pelagic drift gillnet along the 200  m isobath northeast of Cap e Hatteras;

in early summer 1995, a humpback was entangled and dead in a pelagic drift gillnet on southwestern Georges Bank

(see below).

Additional reports of mortality and serious injury relevant to comparison to PBR, as well as description of

total human impacts, are contained in records maintained by the Northeast Regional Office/NMFS.  A number of

these records (11 entanglements involving lobster gear) from the 1990-94 period were used in the 1997 List of

Fisheries classification (62 FR 33, Jan. 2, 1997).  For this report, the records of dead, injured, and/or entangled

humpbacks (either foun d stranded or at sea) for the p eriod 1995  to 1999  were re viewed.  Out of nearly 60 re cords,

over 40 were eliminated from further consideration due to an absence of any evidence of human impact or, in the

case of an entangled whale, it was do cumented that the animal had  become disentang led.  Of the remaining record s,

there were four  mortalities attributable to fishery interactions, and 12  records where serious injuries were sustained

from interactions with fisheries —a total of 16 records in the five-year period (Table 2).  While these records are not

statistically quantifiable in the same way as the observed fishery records, they provide some indication of the

frequency o f entangleme nts. 

 

Fishery Information

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 Observer Program was initiated in 1989, and several fisheries have been covered by the program.  In

late 1992 and in 1993, the SEFSC provided 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.  Bycatch 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 lo ngline, pelagic  pair trawl, or o ther fisheries mo nitored by N MFS .  

In January 1997 (62 FR 33, Jan. 2, 1997), NMFS changed the classification of the Gulf of Maine and USA

mid-Atlantic lobster pot fisheries from Category III to Category I  based on examination of stranding and

entanglement records of large whales from 1990 to 1994 (including 11 serious injuries or mortalities of humpback

whales).

Pelagic Drift Gillnet

In 1996 and 1997, the NM FS issued management regulations which prohibited the operation of this fishery

in 1997.  The fishery was active during 1998. Then, in January 1999 NMFS issued a Final Rule to prohibit the use of

drift net gear in the North Atlantic swordfish fishery  (50 CFR Part 630). The estimated total number of hauls in the

Atlantic pelagic drift gillnet fishery increased from 714 in 1989 to 1,144 in 1990; thereafter, with the introduction of

quotas, effort was severely reduced.  The estimated number of hauls in 1991, 1992, 1993, 1994 , 1995 and 1996 were

233, 243, 232, 197, 164, and 149 respectively.  Fifty-nine different vessels participated in this fishery at one time or

another between 1989 and 1993 .  In 1994 to 1998, there were 12, 11, 10, 0, and 11 vessels, respectively, in the

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

42% in  1993, 8 7% in 19 94,  99%  in 1995, 6 4% in 19 96, no fisher y in 1997, a nd 99%  coverage  during 19 98. 
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Observer coverage dropped during 1996 because some vessels were deemed too small or unsafe by the contractor

that provided observer coverage to NMFS.  Fishing effort was concentrated along the southern edge of Georges

Bank and off Cape Hatteras.  Examination of the species composition of the catch and locations of the fishery

throughout the year, suggested that the drift gillnet fishery be stratified into two strata, a southern or winter stratum,

and a northern or summer stratum.  Estimates of the total bycatch, for each year from 1989 to 1993, were obtained

using the aggregated (pooled 1989-1993) catch rates, by strata (Northridge 1996).  Total annual bycatch after 1993

were estimated separately for each year by summing the observed caught with the product of the average bycatch per

haul and number of unobserved hauls as recorded in SEFSC logbooks.  Variances were estimated using bootstrap re-

sampling tec hniques. E stimated ann ual fishery-related  mortality and se rious injury (C V in pare ntheses) was 0  in

1994 (0 ), 1.0 in 199 5 (0), 0 in 1 996 (0) , and 0 in 19 98 (0).    Sinc e this fishery no lon ger exists, reco rds of its

incidental take s have bee n excluded  from Ta ble 2. 

Table 2.  Summarized records of mortality and serious injury likely to result in mortality, Gulf of Maine humpback

whale stock, January 1995  - December 1999 .  Causes of mortality or injury, assigned as primary or

secondary, are based on records maintained by NMFS/NER and NMFS/SER.

Date Report 

Type

Sex, age, ID Location Assigned Cause:

P=prim ary,

S=secondary

Notes

Ship

strike

Entang./

Fsh.inter

2/28/95 mortality unknown Cape

Hatteras,

North

Carolina

(35° 17'

 75°  31')

P stranded dead with gear

wrapped around tail region

4/23/95 serious

injury

length (est.) =

7.6m

Beaufo rt,

NC

P Sink gillnet wrapped several

times around flukes

5/26/95 serious

injury

length (est.)=

10m

Great So uth

Channel

(41° 16'

 69°  20')

P net and monofilament around

tail region; whale anchored;

mesh visible and gear trailing

6/4/95 mortality 8.9 m ma le Virginia

Beach, VA

P several major lacerations

indicative of c ollision with

propeller  

1/30/96 serious

injury

juvenile Northern

Edge of

Georges

Bank 

(42° 26'

 67°  30')

P gear wrapped on body, some

gear removed

2/22/96 serious

injury

length (est.) = 

8 m

Florida K eys P heavy line extending around

maximum  girth, pinning bo th

pectorals; grooves/healed scars

on dorsal ridge and on leading

edge of b oth pecto rals; fairly

emaciated; disentangled



Date Report 

Type

Sex, age, ID Location Assigned Cause:

P=prim ary,

S=secondary

Notes

Ship

strike

Entang./

Fsh.inter

21

4/2/96 mortality 7.2 m fema le Cape S tory,

Virginia

Beach,

Virginia

P fresh dead ; fractured left

mandible; emaciated

5/9/96 mortality 6.7 m fema le mouth of

Delaware

Bay

P propeller cuts behind

blowhole , modera te

decomposition; ship strike

7/18/96 serious

injury

length (est.) = 

10 m

25 mi S of

Bar Harbor

Maine

(44° 01'

 68°  00')

P disentanglem ent unsucce ssful;

weighted gear wrapped around

tail stock; whale swimming

abnorm ally

7/28/96 serious

injury

length (est.) = 

10m

SW corner

of

Stellwagen

Bank, MA

P entangleme nt involved m outh

or flipper an d line over tail;

recent entanglement; extent of

trailing gear unknown

10/7/96 serious

Injury

unknown Great So uth

Channel

(41° 04'

 69°  10')

P gear wrapped around tail and

trailing 30 m b ehind whale

10/18/96 serious

injury

unknown Great So uth

Channel

(41° 00'

69°  10')

P Whale  entangled in ste el cable

11/3/96 mortality 8.4 m ma le Carrituck,

North

Carolina

P acute trauma to skull found by

necropsy

12/10/97 mortality 9.0 m ma le Beaufort

Inlet, NC

P massive hemorrhage consistent

with forceful blunt trauma

3/4/98 mortality 8.6 m fema le Ocracoke

Island, NC 

(35° 12'

75°  40')

P Coast Guard present when

whale dro wned enta ngled in

croaker gillnet gear

7/19/98 serious

injury

age and sex

unknown

Bay of

Fundy,

Canada

P whale partially disentangled

from gillnet gear, but swam

away still badly wrapped



Date Report 

Type

Sex, age, ID Location Assigned Cause:

P=prim ary,

S=secondary

Notes

Ship

strike

Entang./

Fsh.inter
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8/23/98 serious

injury

adult, sex

unknown

Monta uk Pt.,

NY

(40° 36'

70°  43')

P whale anchored by offshore

lobster gea r, struggling to

breathe; not relocated b y Coast

Guard search

11/5/98 mortality 8.9 m ma le Nags Head,

NC (35° 59'

75°  38')

P Deep a brasions ar ound tail

stock with subdermal

hemorrhaging

1/12/99 mortality 9.7m ma le Martha ’s

Vineyard,

MA

P Fresh and extensive rope

marks on c arcass with

associated hemorrhaging

8/2/99 serious

injury

9.4m estimated Bay of

Fundy,

Canada

P Single wrap of ½ inch poly line

pinning flippers

9/23/99 serious

injury

unknown off

Chatham,

MA

P Line out of mouth and several

wraps aro und bod y; possibly

anchored

Table notes:

1. The date sighted and location provided in the table are not necessarily when or where the serious injury or

mortality occurred; rather, this information indicates when and where the whale was first reported beached,

entangled, o r injured. 

2. National g uidelines for d etermining wh at constitutes a se rious injury hav e not been  finalized. Interim

criteria as estab lished by N ERO /NMF S  (62 FR  33, Jan. 2, 1 997) ha ve been us ed here.  So me assignm ents

may change as new information becomes available and/or when national standards are established.

3. Assigned cause base d on best judgem ent of available data.  Additional inform ation may result in revisions.

4. Entanglements of juvenile wha les may become m ore serious as the whale grows.

Other M ortality

Between November 1987 and January 1988, 14 humpback whales died after consuming Atlantic mackerel

containing a d inoflagellate sax itoxin (Gera ci et al. 1989).  T he whales sub sequently stran ded or w ere recov ered in

the vicinity of Cap e Cod B ay and Na ntucket Sou nd, and it is highly like ly that other mo rtalities occurre d during this

event which went unrecorded.  During the first six months of 1990, seven dead juvenile (7.6 to 9.1 m long)

humpba ck whales stran ded betw een No rth Carolina  and New  Jersey.  The  significance of the se strandings is

unknown, but is a cause for some concern.

As repor ted by W iley et al. (1995) injuries possibly attributable to ship strikes are more common and

probably more serious than those from entanglements.  In the NER/NM FS records  for 1995 through 1999, nine

records had some evidence of a collision with a vessel.  Of these, five were mortalities as a result of the collision,

three did not have sufficient information to confirm the collision as the cause of death, and for one the seriousness of

the injury could not be assessed.  This last record involved a whale watch vessel that collided with a humpback on

8/2/98.  T he whale wa s sighted after the  collision with a lar ge gash in its bac k, but was rep orted as “no t struggling to

breathe”.

STATUS OF STOCK
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The North Atlantic humpback whale will be the topic of an International Whaling Commission

Comp rehensive A ssessment in Ju ne 2001 ; this meeting will co nduct a de tailed review o f all aspects of this

population.  Although the most recent estimates of abundance indicate continued population growth, the size of the

humpback whale stock may be below OSP in the USA Atlantic EEZ.  This is a strategic stock because the humpback

whale is listed as an endangered species under the ESA.  A Recovery Plan has been published and is in effect

(NM FS 199 1).  There  are insufficient da ta to reliably de termine po pulation trend s for humpb ack whales in th e North

Atlantic overall.  The annual rate of population increase was estimated at 9% (Katona and Beard 1990), but with a

lower 95 % confid ence level less th an zero), an d for the G ulf of Maine  stock at 6.5%  by Barlo w and Cla pham (1 997). 

The total le vel of human -caused m ortality and serio us injury is unkno wn, but curre nt data indica te that it is

significant.  This is a strategic stock because the average annual fishery-related mortality and serious injury exceeds

PBR , and beca use the No rth Atlantic hum pback w hale is an end angered sp ecies.  

Disturban ce by whalew atching may p rove to be  an importa nt habitat issue in so me areas o f this populatio n’s

range, notably the coastal waters of New England where the density of whalewatching traffic is seasonally high.  No

studies have been conducted to address this question, and its impact (if any) on habitat occupancy and reproductive

success is unknown.

REFERENCES

Balcom b, K. C. an d G. Nic hols.  1982 .  Humpb ack whale c ensuses in the W est Indies.  Rep. int. Whal. Commn. 32:

401-406.

Barlow, J., and P. J. Clapham.  1997.  A new birth-interval approach to estimating demographic parameters of

humpba ck whales.  Ecology 78 (2): 535-546.

Brandão, A ., D. S. Butterworth and M .R. Brown.  200 0.  Maximum  possible humpba ck whale increase rates as a

function of bio logical para meter value s.  J. Cetacean Res. Manage. 2 (supplement): 192-193.

CETAP. 1982.  A characterization of marine mammals and turtles in the mid- and north Atlantic areas of the USA

outer continental shelf.  Cetacean and Turtle Assessment Program, University of Rhode Island.  Final

Report # AA55 1-CT8 -48 to the B ureau of La nd Ma nagemen t, Washing ton, DC, 5 38 pp. 

Christensen, I., T. Haug, and N. Øien.  1992.  Seasonal distribution, exploitation and present abundance of stocks of

large baleen whales (M ysticeti) and sperm whales (Physeter macrocephalus) in Norwegian and adjacent

waters.  ICES J. M ar. Sci.  49: 341-355.

Clapham, P. J. and  C. A.  Mayo.  19 87.  Reprod uction and recruitment of individua lly identified humpback whales,

Megaptera novaeangliae, observed  in Massac husetts Bay, 1 979-19 85.  Can. J. Z ool.  65: 2853-2863.

Clapham, P. J. and  C. A. Mayo.  19 90.  Reprod uction of humpbac k whales (Megaptera novaeangliae) observe d in

the Gulf of M aine.  Rep. int. Whal. Commn. Special Issu e 12: 17 1-175. 

Clapham , P. J.  199 2.  Age at attain ment of sexu al maturity in hum pback w hales, Megaptera novaeangliae.  Can. J.

Zool. 70: 147 0-1472 . 

Clapham, P. J., L. S. Baraff, C. A. Carlson, M. A. Christian, D. K. Mattila, C. A. Mayo, M. A. Murphy, and S.

Pittman.  19 93.  Seaso nal occurre nce and an nual return of h umpba ck whales, Megaptera novaeangliae, in

the southern Gulf of Maine.  Can. J. Zool. 71: 440 -443. 

Clapham , P.J., Béru bé, M.C . & Ma ttila, D.K.  19 95.  Sex ra tio of the Gulf o f Maine hu mpbac k whale po pulation. 

Marine Mammal Science  11: 227-231.

Fogarty, M. J., E. B. Cohen, W. L. Michaels, and W. W. Morse. 1991.  Predation and the regulation of sand lance

populatio ns: An explo ratory analysis.  ICES Mar. Sci. Symp. 193: 12 0-124. 

Geraci, J. R., D. M. Anderson., R. J. Timperi, D. J. St. Aubin., G. A. Early, J. H. Prescott and C. A. Mayo.  1989 

Humpba ck whales (Megaptera novaeangliae) fatally poisoned by dinoflagellate toxins.   Can. J. Fish.

Aquat. Sci. 46: 1895-1898.

Katona , S. K., and J . A. Beard .  1990.  P opulation siz e, migrations, a nd feeding a ggregations  of the hump back wha le

(Megaptera novaeangliae) in the western N orth Atlantic o cean.  Rep. int. Whal. Commn. Special Issue 12:

295-30 6. 

Katona , S. K., J. M . Allen, and P . Stevick.  199 4.  Mainta ining the No rth Atlantic hum pback w hale catalog . 

Progress report to the Northeast Fisheries Science Center, Contract No. 50EANF-1-00056, May 1994, 26

pp. 

Larsen, A. H., J. Sigurjónsson, N. Øien, G. Vikingsson, and P. J. Palsbøll.  1996.  Population genetic analysis of

mitochon drial and nu clear genetic  loci in skin biop sies collected  from centra l and northe astern No rth



24

Atlantic humpback wh ales (Megaptera novaeangliae): population identity and migratory de stinations. 

Proceedings of the Royal Society of London B 263: 1611-1618.

Levenson, C. and L eapley, W.T .  1978.  Distribution of hum pback whales (Megaptera novaeangliae) in the

Caribbe an determ ined by a rap id acoustic m ethod.  J. Fish. Res. Bd. Can. 35: 1150-1152.

Lien, J., W. Ledwell, and J. Naven.  1988.  Incidental entrapment in inshore fishing gear during 1988: A preliminary

report to the Newfoundland and Labrador Department of Fisheries and Oceans, 15 pp.

Mattila, D. K. and P. J.  Clapham.  1989.  Humpback whales and other cetaceans on Virgin Bank and  in the northern

Leeward  Islands, 198 5 and 19 86.  Can. J. Z ool.  67: 2201-2211.

Mattila, D. K., P. J. Clapham, S. K. Katona and G. S. Stone.  1989.   Population composition of humpback whales on

Silver Ban k.  Can. J. Z ool.  67: 281-285.

Mattila, D.K., Clapham, P.J., Vásquez, O. & Bowman, R.  1994.  Occurrence, population composition and habitat

use of hump back wha les in Saman a Bay, D ominican R epublic.  Canadian Journal of Zoology 72: 1898-

1907.

NMFS. 1991. Recovery plan for the humpback whale (Megaptera novaeangliae).  Prepared by the Humpback

Whale  Recove ry Team  for the Natio nal Marin e Fisheries Se rvice, Silver S pring, M D, 105  pp.  

Northrid ge, S.  199 6. Estimatio n of cetacea n mortality in the U SA Atlantic sw ordfish and  tuna drift gillnet and  pair

trawl fisheries. Draft final report to the Northeast Fisheries Science Center, Contract No. 40ENNF500160.

Øien, N.  1990 .  Sighting surveys in the northeast Atlantic in July 1988: distribution and  abundance of ce taceans. 

Rep. int. Whal. Commn. 40: 499-511.

Palka, D .  1995.  A bundanc e estimate of the  Gulf of M aine harbo r porpo ise.  Rep. int W hal. Com mn. (special issue)

16: 27-50.

Palka, D. 2000. Abundance of the Gulf of Maine/Bay of Fundy harbor porpoise based on shipboard and aerial

surveys during  1999. NOAA/NMFS /NEFSC Ref. Doc. 00-07; 29 pp.  Available from: National Marine

Fisheries Service, 166 Water Street, Woods Hole, MA 02543-1026.

Paquet, D., C. Haycock and H. Whitehead.  1997.  Numbers and seasonal occurrence of humpback whales

(Megaptera novaeangliae) off Brier Islan d, Nova  Scotia.  Can. F ield Nat.  111: 548-552.

Palsbøll, P. J., J. Allen,, M. Bérubé, P. J. Clapham, T. P. Feddersen, P. Hammond, H. Jørgensen, S. Katona, A. H.

Larsen, F. L arsen, J. Lien, D . K. Ma ttila, J. Sigurjónss on, R.  Sea rs, T.  Smith, R .  Sponer, P . Stevick and  N. 

Øien.  19 97.  Gen etic tagging of hu mpbac k whales.  Nature 388: 767-769.

Palsbøll, P.J., P. J. Clapham, D. K. Mattila, F. Larsen, R. Sears, H. R. Siegismund,  J. Sigurjónsson,  O. Vásquez and

P. Arctander.  1995.  Distribution of mtDNA haplotypes in North Atlantic humpback whales: the influence

of behavio r on pop ulation structure .  Marine Ecology Progress Series 116: 1-10.

Palsbøll, P.J., Allen, J. Anderson, T.H., Bérubé, M., Clapham, P.J., Feddersen, T.P., Friday, N., Hammond, P.,
Jørgensen, H., Katona, S.K., Larsen, A.H., Larsen, F., Lien, J., Mattila, D.K., Nygaard, F.B., Robbins, J.,
Sponer, R., Sears, R., Sigurjónsson, J., Smith, T.D., Stevick, P.T., Vikingsson, G. and Øien, N.  2001. 
Stock structure and composition of the North Atlantic humpback whale, Megaptera novaeangliae.  Paper
SC/53/NAH11 presented to the International Whaling Commission Scientific Committee.  Available from
IWC, 135 Station Road, Impington, Cambridge, UK.

Payne, P. M., J. R. Nicholas, L. O'Brien, and K. D. Powers. 1986.  The distribution of the humpback whale,

Megaptera novaeangliae, on Geo rges Ban k and in the G ulf of Maine  in relation to de nsities of the sand  eel,

Ammodytes americanus. Fish. Bu ll., U.S . 84: 271 -277. 

Payne, P . M., D. N . Wiley, S. B . Young, S . Pittman, P. J . Clapham , and J. W . Jossi.  199 0.  Recent fluc tuations in

the abund ance of ba leen whales in the  southern G ulf of Maine  in relation to ch anges in selec ted prey.   Fish.

Bull., U.S. 88(4): 68 7-696. 

Price, W . S.  1985 .  Whaling  in the Caribb ean: historical p erspective a nd upda te.  Rep. int. Whal. Commn. 35: 413-

420.

Reiner, F., M. E. Dos Santos, and F. W. Wenzel.  1996.  Cetaceans of the Cape Verde archipelago.  Mar. Mammal

Sci. 12: 434-443.

Robbins, J. and D. K. Mattila.  1999.  Monitoring entanglement scars on the caudal peduncle of Gulf of Maine

humpback whales.  Final Report to the National Marine Fisheries Service.  Available from Center for

Coastal Studies, Provincetown, MA.



25

Smith, T. D., J. Allen, P. J. Clapham, P. S. Hammond, S. Katona, F. Larsen, J. Lien, D. Mattila, P. J. Palsbøll, J.

Sigurjónsso n, P. T. Ste vick and N . Øien.  199 9.  An oce an-basin-wid e mark-reca pture study o f the North

Atlantic humpback whale (Megaptera novaeangliae).  Mar. M amm al Sci.  15(1):1-32.

Stevick, P., N. Øien and  D. K. Ma ttila.  1998.  Migration of a hum pback whale be tween Norway and  the West

Indies.  Mar. M amm al Sci.  14: 162-166.

Swingle, W . M., S. G. B arco, T. D . Pitchford, W .A. McL ellan and D .A. Pabst.  1 993.  Ap pearance  of juvenile

humpba ck whales fee ding in the nea rshore wate rs of Virginia.  Mar. M amm al Sci.  9: 309-3 15. 

Volgena u, L., S. D. K raus, and J. L ien.  1995 .  The imp act of entangle ments on two  substocks o f the western N orth

Atlantic hump back wha le, Megaptera novaeangliae.  Can. J. Z ool.   73: 1689-1698.

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.  NOAA Technical Memorandum NMFS-OPR-12.  U.S.

Dept. of Commerce, Washington, DC.  93 pp.

Waring , G.  T., D .L. Palka, P . J. Clapham , S. Swartz, M . C. Rossm an, T. V. N . Cole, K. D . Bisack and  L. J. Hanse n. 

1999.  U.S. Atlantic marine mammal stock assessment reports — 1998.   NOAA Tech. Memo. NMFS-NE-

116, 182 pp.

Whitehe ad, H. and  M.J. M oore.  19 82.  Distrib ution and m ovemen ts of West In dian hump back wha les in winter. 

Can. J. Zool. 60: 2203-2211.

Wiley, D. N., R. A. Asmutis, T. D. Pitchford, and D. P. Gannon.  1995.  Stranding and mortality of humpback

whales, Megaptera novaeangliae, in the mid-Atlan tic and southe ast United S tates, 1985 -1992.  Fish. Bu ll.,

U.S. 93: 196 -205. 

Winn, H. E., R. K. Edel and A. G. Taruski.  1975.  Population estimate of the humpback whale (Megap tera

novaeangliae) in the We st Indies by visua l and acou stic technique s.  J. Fish. Res. Bd. Can. 32: 499-506.




