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HUMPBACK WHALE (Megaptera novaeangliae):
Gulf of Maine Stock

STOCK DEFINITION AND GEOGRAPHIC RANGE

In the westem North Atlantic, humpback whales feed during spring, summer and fall over a range which
encompasses the eastern coast of the United States (including the Gulf of Maine), the Gulf of St Lawrence,
Newfoundland/L abrador, and western Greenland (Katonaand Beard 1990). Other North Atlantic feeding groundsoccur
off Iceland and northern Norway, including off Bear Island and Jan Mayen (Christensen et al. 1992; Palsbgll et al.,
1997). These six regions represent relatively discrete subpopulations, fidelity to which is determined matrilineally
(Clapham and M ayo 1987). Genetic analysis of mitochondrial DNA (mtDNA) has indicated that this fidelity has
persisted over an evolutionary timescale in at least the Icelandic and Norw egian feeding grounds (Palsbgll et al. 1995,
Larsen et al. 1996).

Previously, the North Atlantic humpback whale population was treated as a sngle stock for management
purposes(Waringetal. 1999). Indeed, ear lier genetic analyses (Palsball et al. 1995), based uponrelatively small sample
sizes, had failed to discriminate among the four western North Atlantic feeding areas. However, genetic analyses often
reflect atimescale of thousands of y ears, well beyond those commonly used by managers. Accordingly, the decision
was recently made to reclassify the Gulf of Maine asa separate feeding stock; this was based upon the strong fidelity
by individual whalesto thisregion, and the attendant assumption that, wer e this subpopul ation wiped out, repopul ation
by immigration from adjacent areas would not occur on any reasonable management timescale. This reclassfication
has subsequently been supported by new genetic analysis based upon a much larger collection of samples than those
utilized by Palsbgll et al. (1995). These analyses have found significant differencesin mtDNA haplotypefrequencies
of the four western feeding areas, including the Gulf of M aine (Palsbgll et al. in prep.)

Inwinter, whalesfrom all six feeding areas (including the G ulf of Maine) mate and calve primarily inthe West
Indies, where spatial and genetic mixing among subpopulations occurs (Clapham et al. 1993; Katona and Beard, 1990;
Palsbgll et al. 1997, Stevick et al. 1998). A few whales of unknown northern origin migrate to the Cape Verde Islands
(Reiner et al., 1996). Inthe West Indies, the majority of whales are found in the waters of the Dominican Republic,
notably on Silver Bank, on Navidad Bank,andin SamanaBay (Balcomb and Nichols 1982, Whitehead and M oore 1982,
Mattila et al. 1989, 1994). Humpback whalesare als found at much lower denstiesthroughout the remainder of the
Antillean arc, from Puerto Rico to the coast of Venezuela (Winn et al. 1975, Levenson & Leapley 1978, Price 1985,
Mattila and Clapham 1989).

It is apparent that not all whales migrate to the West Indies every winter, and that sgnificant numbers of
animals are found in mid- and high-latitude regions at this time (Swingle et al. 1993; Clgpham et al. 1993). An
increased number of sightings of young humpback whalesin thevicinity of the Chesapeake and Delaware bays occurred
in 1992 (Swingle et al. 1993). Wileyet al. (1995) reported 38 humpback whal e strandings which occurred during 1985-
1992 in the U SA mid-A tlantic and southeastern states. Humpback whale strandings increased, particularly dong the
Virginia and North Carolina coasts and most stranded animals were sexually immature; in addition, the small size of
many of these w hales strongly suggests that they had only recently separated from their mothers. Wiley et al. (1995)
concluded that these areas are becoming an increasingly important habitat for juvenile humpback whales and that
anthropogenic factors may negatively impact whales in this area. There have dso been a numbe of wintertime
humpback sightings in coagal waters of the southeastern USA (NMFS unpublished data; New England Aquarium
unpublished data; Florida DEP, unpublished data). Whether the increased sightingsrepresent a digributional change,
or are simply due to an increase in sighting effort and/or whale abundance, is presently unknow n.

A key question with regard to humpback whal es off the southeastern and mid-Atlantic statesis their popul ation
identity. Given the relative proximity of this region to the Gulf of M aine, a working hypothesis would be that these
whales belong to asngle populaion thatranges from the southeasern USA to Nova Scotia. However, a determination
of their gock identity awaits the completion of an ongoing project (funded by NMFSin 1999) to collect and compare
photographs and tissue samples from thisregion. Thiswork is expected to be completed in 2000, at which time this
portion of the Stock Assessment Report will be revised as necessary.

Feeding is the principal activity of humpback whalesin New England waters, and their distribution in New
England waters has been largely correlated to prey speciesand abundance, although behavior and bottom topography
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are factorsin foraging strategy (Payneet al. 1986, 1990). Humpback whales are frequently piscivorous when in these
waters, feeding on herring (Clupea harengus), sandlance (Ammodytes spp.), and other small fishes. Inthe northern Gulf
of Maine, euphausiids are also frequently taken (Paquet 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 shoalsin
the southwestern Gulf of Maine favored by the sand |ance during much of thelate 197 0sand early 1980s, and humpback
distribution appeared to have shifted to this area (Payneet al. 1986). An apparent reversal began in the mid 1980s, and
herring and mackerel increased as sand lance again decreased (Fogarty et al. 1991). Humpback whale abundance in
the northern Gulf of Maine increased dramatically during 1992-93 , along with a major influx of herring (P. Stevick,
pers. comm.). Hum pback whales were few in nearshore Massachusetts waters in the 1992-93 summer seasons. They
were more abundant in the offshore waters of Cultivator Shoal and theNortheast Peak on Georges Bank, and on Jeffreys
Ledge; these latter areas are moretraditional |ocations of herring occurrence. 1n1996 and 1997, sand lance, and thus
humpback whales, wereonce again abundantin the Stellwagen Bank area. However, unlike previous cycles, where an
increase in sand lance corresponded to adecreasein herring, herring remained relatively abundant in the norther n 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 Y ears of the North Atlantic Humpback (Y ONAH)
(Smith et al. 1999) was initiated. This project is alarge-scale, intensive study of hum pback w hales throughout almost
their entire North Atlantic range, from the West Indies to the Arctic. During two primary years of field work,
photographsfor individual identification and biopsy samples for genetic analysiswere collected from summer feeding
areas and from the breeding groundsin the West Indies. Additional sampleswere collected from certain areas in other
years. Results pertaining to the estimation of abundance and to genetic population structure are summarized bd ow.

POPULATION SIZE

Itisnot possibleto produceareliable estimate of abundance forthe Gulf of Maine humpback whal e population
at at thistime. Available dataaretoo limited in geographic scope to yield a precise estimate, and additional data from
the northern Gulf of Maine and perhapselsewhere are required. In addition, the issue of whether humpback whaleson
the Scotian Shelf are part of this stock must be resolved. Humpback whales are known to inhabit banks on the Scotian
Shelf to the east of the Gulf of M aine, but the rate of exchange between these habitats and the Gulf region is presently
unknown. Numerous humpback whales were individually identified in thisregion by NMFS large whale surveysin
1998 and 1999; comparison of these photos to the Gulf of M aine catalogue (to be completed in 2000) should resolve
thisissue. In the meantime, this reportwill again usethe North Atlantic abundance estimate given below.

The overall North Atlantic population (including the Gulf of Maine) was recently estimated from 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. 1,776-4,463) (Palsbgll etal. 1997). Sincethesex ratiointhispopulationisknowntobeeven (Palshgall
et al. 1997), the excess of males is presumed to be aresult of sampling bias, lower rates of migration among females
or sex-spedfic habitat partitioning in the West Indies; whatever thereason, the combined total isan underestimate of
overall population size in this ocean. Photographic mark-recapture analysesfrom the Y ONAH project gave an ocean-
basin-wideestimate of 10,600 (95% c.i. 9,300 to 12,100), and an additional genotype-based analysisyielded a similar
but less precise egimate 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, @ien (1990)
estimated from sighting survey datathat there were 1,100 humpback whales in the Barents Searegion.

Minimum Population Estimate

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-
normally distributed best abundance estimate. Thisis equivalent to the 20th percentile of the log-normal distribution
as specified by Wade and A ngliss (1997). The best estimate of abundance for North A tlantic humpback whales is
10,600 (CV=0.067, Smith et al. 1999). The minimum population estimate for this stock is 10,019 humpback whales
(Cv=0.067).
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Table 1. Summary of abundance estimatesfor North A tlantic humpback whales. Period and areacovered during each
abundance survey, and resulting abundance estimate (N o) and coefficient of variation (CV). MR = Mark-

recapture.
Month/Y ear Area Type N pest CVv Source
N. Atlantic Ocean
1979-90 W and SW of Photo MR 5,543 0.16 | Katona et al. 1994
Iceland
1992-93 N. Atlantic Ocean Photo MR 10,600 | 0.067 | Smith et al. 1999
1992-93 N. Atlantic Ocean Genotype MR 10,400 | 0.138 | Smith et al. 1999
. 4,894 males | 0.180
1992-93 West Indies Genotype MR 2.804 females | 0.218 Palsbgll et al. 1997

Current Population Trend

As detailed below, current data strongly suggest that the Gulf of Maine humpback whale stock is steadily
increasing insize. Thisisconsistent with thetrendin the North Atlantic population overdl (Smith etal. 1999) although
there are no other feeding-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 thispopulation, although a theoretical maximum for any humpback population can be
calculated using known valuesfor biological parameters (Brand&oet al. 1999). For the Gulf of Maine, data supplied
by Barlow and Clapham (1997) and Clgphamet al. (1995) givesval ues of 0.96 for survival rate 6y asmean age at first
parturition, 0.5 as the proportion of femdes, and 0.42 for annual pregnancy rate. From this a maximum population
growth rate of 0.072 is obtained according to the method described by Brand&o et al. (1999). This suggeststhat the
observed rate of 6.5% (Barlow and Clapham 1997) is close to the maximum for this gock.

Current and maximum net productivity rates are unknown for the North Atlantic population overall. Katona
and Beard (1990) suggest an annual rateof increase of 9%; however, the lower 95% confidence |evel waslessthan zero.
The difference between theestimates of abundance cal culated by Katona and Beard (1990) and by Smith et al. (1999)
were interpreted by the latter as probably being due to population grow th in the years between the tw o estimates. This
assumed growth rate would be very similarto the grow th rate of 6.5% calculated using an interbirth interval model for
humpback whalesin the Gulf of Maine (Barlow and Clapham 1997).

POTENTIAL BIOLOGICAL REMOVAL

Potential Biologicd Removal (PBR) is the product of minimum population size, one-half the maximum
productivity rate, and a “recovery” factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum
population size is 10,019 (based on an estimate of abundance of 10,400 with a CV of 0.067). The maximum
productivity rate is 0.065 from Barlow and Clapham (1997). The “recovery” factor, which accounts for endangered,
depleted, threatened stocks, or stocksof unknown statusrelative to optimum sustainablepopulation (OSP) is assumed
to be 0.10 because this stock is listed as an endangered species under the Endangered SpeciesAct (ESA). PBR for the
North A tlantic humpback whale stock is 33 whales.

ANNUAL HUM AN-CAUSED SERIOUSINJURY AND MORTALITY

For the period1994 through 1998, the total estimated human-caused mortality and seriousinjury to humpback
whales is estimated as 3.65 per year. This average is derived from three components: 1) the 1994-1998 observed
fishery,0.25; 2) additional fishery interactionrecordsfrom USA waters, 2.4; and 3) vessel collisionsfrom USA waters,
1.0. For the reasons described below, the additional records (from other than the observed fishery) cannot provide a
guantitaiveestimate, but suggest thata number of additional seriousinjuriesand mortalitiesdo occur. Notethat in past
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stock assessment reports, asix-year timeframe was used to cal cul ate the averages for additional fishery interactions and
vessel collisions. A five-year period was used for this report to be consistent with the time frames used for calcul ating
the averages for the observed fishery and for other species. It is also important to stress that serious injury
determinations are made based upon the best available information at the time of writing; these determinations may
changewiththeav ailability of new information. For the purposes of thisreport, discussionisprimarily limited to those
records considered confirmed human-caused mortalities or serious injuries.

To better assess human impacts (both vessel collision and net entanglement), and considering the number of
decomposed and incompletdy or unexamined animals in therecords, there needsto be greater em phasis on the timely
recovery of carcassesand complete necropsies. The literature and review of records 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 (Robbinsand M attila1999). Decomposed and/or
unexamined animals (eg., carcassesreported but not retrieved or necropsied) represent‘ lostdata’ ,someof which may
relate to human im pacts.

In addition, we have limited the serious injury designation to only those reports that had substantid evidence
that theinjury, whether from entanglement or vessel collision, waslikely tosignificantly impedethewhal e’'slocomotion
or feeding intheimmediate future. There was no forecaging of howtheinjury may & fectthewhale over alongerterm,
namely from infection or susceptibility to further injury, such asadditional entanglement. This conservative approach
likely underestimates seriousinjuryrates. For thesereasons,the human impactslistedin thisreportmust be considered
a minimum estimate.

One notable entanglem ent record was not included in theestimate. It involved aw hale seen off Massachusetts
on several occasionsin June and July of 1998. The whale wasinitially seen severely entangled, but was largely freed
of the gear by the Center for Coastal Studies' disentanglement team. Only one length of line remained, trailing from
itsmouth. Thewhale appeared in poor hedth atthetime, andtheline in the mouth indicates it may have injested some
gear. Sincethewhale was largely disentangled, it wasnot considered a serious injury; however, future sightings of the
whale, identified as “Putter”, may allow an assessment of whether the entanglement still resulted ina seriousinjury.
There was al so one Canadian record of awhal e seen entangled in the Bay of Fundy on 7/19/98. The whale waspartially
disentangled by researchers, but the eff ort was cut short by nightfall. The whale reportedly swam off witha* potentially
life threatening” amount of gear gill wrapped on itsbody.

Background

Aswith rightwhales, human impacts (vessd collisionsand entanglements) are factors which may be slowing
recovery of the humpback w hale population. There is an average of four to six entanglements of humpback whales a
year in watersof the southern Gulf of Maine and additional reports of vessel-collision scars (unpublished data, Center
for Coastal Studies). In addition, of 20 dead humpback whales (principally inthe mid-Atlantic, where decomposition
state did not preclude examination for human impacts), Wiley et al. (1995) reported that six (30%) had major injuries
possibly attributable to ship strikes, and five (25%) had injuriesconsistent with possible entanglement in fishing gear.
One whale displayed scarsthat may have been caused by both ship srikeand entanglement. Thus, 60% of the whale
carcasseswhichwere suitable for examination showed s gnsthat anthropogeni ¢ factors may have contributed to, or been
responsible for, their death. Wiley et al. (1995) further reported that all granded 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 relativ ely high numbersin Canadian waters. Reports of collisonswith
fixed fishing gear set for groundfish around Newfoundland averaged 365 annually from 1979 to 1987 (range 174-813).
An average of 50 humpback whale entanglements (range 26-66) were reported annually between 1979 and 1988, and
12 of 66 humpback whalesthat were entangled in 1988 died (Lien et al. 1988). Volgenau et al. (1995) also summarized
existing data and concluded that in Newfoundland and Labrador, cod traps caused the most entanglements and
entanglement mortalities (21%) of humpbacks between 1979 and 1992. They also reported that gillnets are the gear
that has been the primary cause of entanglements and entanglement mortalities (20%) of humpbacks in the Gulf of
Maine between 1975 and 1990.
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Fishery-Related Serious Injuries and Mortalities

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

Additional reports of mortality and seriousinjury relevant to comparisonto PBR, aswell as description of total
human impacts, are contained in records maintained by the N ortheast Regional Office/NMFS. A number of these
records (11 entanglements involving lobster gear) from the 1990-94 period were used in the 1997 List of Fisheries
classification (62 FR 33, Jan. 2,1997). For thisreport, therecords of dead, injured, and/or entangled humpbacks (either
found stranded or at sea) for the period 1994 to 1998 were reviewed. More than half of these records were eliminated
from further consideration due to an absence of any evidence of human impact or, in the case of an entangled whale,
it was documented that the animal had become disentangled. Of the remaining records, there were three mortalities
where fishery interaction was probable, and 9 records where serious injury attributable to fishery interaction was
probable—for a total of 12 records in the five-year period (Table 3). While these records are not statistically
guantifiable in the same way as the observed fishery records, they provide some indication of the frequency of
entanglements.

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 sysem for large pelagic fisheries. Datafiles are maintained
at the Southeast Fisheries Science Center (SEFSC). The Northeast Fisheries Science Center (NEFSC) Sea Sampling
Observer Program was initiated in 1989, and several fisherieshave been covered by the program. Inlate 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
Samplersin the pelagic drift gillnet fishery, but no mortalities or seriousinjuries have been documented in the pelagic
longline, pelagic pair trawl, or other fisheries monitored by NM FS.

InJanuary 1997 (62 FR 33, Jan. 2, 1997), NMFS changed the cl assification of the Gulf of Maine and USA mid-
Atlantic lobster pot fisheries from Category |11 to Category | based on examination of stranding and entanglement
records of large whales from 1990 to 1994 (including 11 seriousinjuries or mortalities of humpback whales).

Pelagic Drift Gillnet

In 1996 and 1997, the NMFS issued management regulations which prohibited the operation of this fishery
in 1997. The fishery was active during 1998. Then, in January 1999 NM FSissued a Final Ruleto 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, ef fort was severely reduced. The estimated num ber of haulsin 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
(Table 2). Observer coverage, expressed as percent of sets, 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, no fisheryin 1997, and 99% coverageduring 1998 (Table 2).
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 wasconcentrated along the southern edge of Georges Bank and
off Cape Hatteras. Examination of the spedescomposition of the catch and | ocati onsof the fishery throughout the year,
suggested that the drift gillnet fishery be stratified into two strata, a southern or winter stratum, and a northem 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 estim ated separately
for each year by summing the observed caught with the product of the average by catch per haul and number of
unobserved hauls asrecorded in SEFSC logbooks. Varianceswere estimated using bootstrap re-sampling techniques.
Estimated annual fishery-related mortality and serious injury (CV in parentheses) was 0 in 1994 (0), 1.0in 1995 (0),
0in 1996 (0),and 0in 1998 (0). The totd average annual estimated fishery-related mortality and serious injury in
fisheries monitored by NMFSin 1994-1998 w as 0.25 humpback whale (CV=0) (Table 2).
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Table 2.

Summary of the incidental mortality of the humpback whale (Megaptera novaeangliae), by commercial
fishery includingthe yearssampled (Y ears), the number of vessel sactive within thefishery (V essel s), thetype
of dataused (Data Type), the annual observer coverage (Observer Coverage), the mortalities recorded by on-
board observers (Observed Mortality), the estimated annual mortality (Estimated Mortdity), the estimated CV
of the annual mortality (Estimated CVs) and the mean annual mortality (CV in parentheses).

Fishery  Years Vessels DataType® Observer Observed Estimated Estimated Mean Annual

Coverage? Mortality Mortality CVs Mortality
Pelagic 1994=12 Obs. Data .87, .99, 0,10, 0, 1.0%, 0, 0,0,0,
Drift 94-98 1995=11 Logbook .64, NA, NA, 0 NA, O NA, 0 0.25 (0)
Gillnet 1996=10 .99
1998=11
TOTAL 0.25 (0)

Table 3.

Observ er data (Obs. Data) are used to measure bycatch rates, and the data are collected within the Northeast
Fisheries Science Center (NEFSC) Sea Sampling Program. M andatory logbook (Logbook) data are used to
measure total effort, and the data are collected at the Southeast Fisheries Science Center (SEFSC).

The observer coverage and unit of effort for the pelagic drift gillnet fishery is a set.

One vessel was not observed and recorded 1 set in a 10 day trip in the SEFSC mandatory logbook. If you
assumethe vessel fished 1.4 setsper day as esdimated from the 1995 SS data, the point estimate may increase
by 0.08 animals However, the SEFSC mandatory logbook data were taken at face value, and therefore it was
assumed that 1 set was fished within this trip, and the point estimate w ould then increase by 0.01 animals.

Summ arized records of mortality and serious injury likely to result in mortality, North A tlantic humpback
whales, January 1994 - D ecember 1998. Thislistingincludesonly recordsrelated to USA commercial fisheries
and/or ship strikesin USA waters. Causesof mortality or injury, assigned as primary or secondary, are based
on records maintaned by NMFS/NER and NMFS/SER.

Date Report Sex, age, ID Location Assigned Cause: Notes

Type P=primary,
S=secondary

Ship Entang ./
strike  Fsh.inter

7/14/94 serious unknown 15 mi SE of P CG helicopter crew reported
injury Cape animal with gillnet wrapped

Elizabeth, around head and swimming at
Maine surface
(43° 23
68° 59

2/28/95 mortality | unknown Cape P stranded dead with gear
Hatteras, wrapped around tail region
North
Carolina
(35° 17"
75° 31
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Date Report Sex, age, |ID Location Assigned Cause: Notes
Type P=primary,
S=secondary
Ship Entang ./
strike  Fsh.inter
5/26/95 serious length (est.) = | Great South P net and monofilament around
injury 10 m Channel tail region; whaleanchored;
(41° 16 mesh visible and gear trailing
69° 20"
6/4/95 mortality [ 8.9 mmale Virginia P floater off inlet; lacerations
Beach, along peduncle, probable ship
Virginia strike
1/30/96 serious juvenile Northern P gear wrapped on body, some
injury Edge of gear removed
Georges
Bank
(42° 26'
67° 30
2/22/96 serious length (est) = | Florida Keys P heavy line extending around
injury 8m maximum girth, pinning both
pectorals; grooves/healed scars
on dorsal ridge and on leading
edge of both pectorals; fairly
emaciated; disentangled
4/2/96 mortality | 7.2 mfemale Cape Story, | P fresh dead; fractured left
Virginia mandible; emaciated
Beach,
Virginia
5/9/96 mortality | 6.7 mfemale mouth of P propeller cuts behind
Delaware blowhole, moderate
Bay decomposition; ship strike
7/18/96 serious length (est) = | 25 mi S of P disentanglement unsuccessful;
injury 10m Bar Harbor weighted gear wrapped around
Maine tail gock; whaleswimming
(44° o1 abnormally
68° 00"
7/28/96 serious length (est) = | SW corner P entanglement involved mouth
injury 10m of or flipper and line ov er tail;
Stellwagen recent entanglement; extent of
Bank, MA traling gear unknown
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Date Report Sex, age, |ID Location Assigned Cause: Notes
Type P=primary,
S=secondary
Ship Entang ./
strike  Fsh.inter
10/7/96 serious unknown Great South P gear wrapped around tail and
Injury Channel trailing 30 m behind whale
(41° o4
69° 10
10/18/96 serious unknown Great South P Whale entangled in steel cable
injury Channel
(41° o0
69° 10"
11/3/96 mortality [ 8.4 mmale Carrituck, P acute trauma to skull found by
North necropsy
Carolina
12/10/97 mortality [ 9.0 mmale Beaufort P massive hemorrhage consistent
Inle, NC with forceful blunt rauma
3/4/98 mortality | 8.6 mfemale Ocracoke P Coast Guard present when
Island, NC whale drowned entangled in
(35° 12 croaker gillnet gear
75° 40
8/23/98 serious adult, sex Montauk P whale anchored by offshore
injury unknown Pt., NY lobster gear, struggling to
(40° 36' breath; not relocated by Coast
70° 43" Guard search
11/5/98 mortality | 8.9 mmale Nags Head, P Deep abrasions around tail
NC (35° 59' stock with subdermal
75° 38) hemorrhaging

Table notes:

1. The date sighted and location provided in the table are not necessarily when or where the srious injury or
mortality occurred; rather, this information indicates when and where the whale was reported beached,
entangled, or injured.

2. National guidelines for determining what congitutes a serious injury have not been finalized. Interim criteria
asestablished by NERO/NMFS (62 FR 33, Jan. 2, 1997) have been used here. Someassignmentsmay change
as new information becomes avail able and/or when national standardsare established.

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

4. Entanglements of juvenile whales may become more serious as the w hale grows.

5. Thereisno overl ap between tables2 and 3 (the tworecords from the observed fishery are notincludedin Table

3).

Other Mor tality

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

containing adinoflagellate saxitoxin (Geraci et al. 1989). The whalessubsequently stranded or were recovered in the
vicinity of Cape Cod Bay and N antucket Sound, and it ishighly likely that other mortalities occurred during this event

21



which went unrecorded. During thefirg six months of 1990, seven dead juvenile (7.6 to 9.1 m long) humpback whal es
stranded between North Carolina and New Jersey. The dgnificance of these strandings is unknown, butis a cause for
some concern.

Asreported by Wiley et al. (1995) injuries possibly attributableto ship strikes are more comm on and probably
more serious than those from entanglements. In the NER/NMFS records examined, several contained notes about
wounds or probable/possiblevessel collison. Five of these recordswere mortalities resulting from the collison. One
record, on 7 October 1993, involving a 33 ft sport-fishing vessel, resulted in a serious injury to the whale.

Another collison occurred on 8/2/98, involving a whale watch vessel. The whale was sighted after the
collison with a large gash in its back, however the seriousness of the injury could not be assessed. The whale was
reportedly breathing normally.

STATUS OF STOCK

Although the most recent estimates of abundance indicate continued population growth, the size of the
humpback whale stock may be below OSP inthe USA Atlantic EEZ. Thisis a strategic stock because the humpback
whale is liged as an endangered species under the ESA. A Recovery Plan hasbeen published and is in effect (NMFS
1991). There are insufficient data to reliably determine population trends for humpback whalesin the North A tlantic
overall. The annual rate of population increase was estimated at 9% (Katonaand Beard 1990, but with a lower 95%
confidence level lessthan zero), and for the Gulf of Maine at 6.5% by Barlow and Clapham (1997). The total level of
human-caused mortality and seriousinjury isunknow n, but current dataindicate that it is significant. Thetotd fishery-
related mortality and seriousinjury forthis gock is notless than 10% of the calculated PBR and, therefore, cannot be
considered to be insignificant and approaching a zero mortality and serious injury rate.

Disturbance by whalewatching may prove to be animportant habitat i ssuein some areas of this population’s
range, notably the coastal waters of New England where the density of whalewatching trafficis seasonally high. No
studies have been conducted to address this question, and itsimpact (if any) on habitat occupancy and reproductive
success is unknown.
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