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This ReceeryPlanforthe Humpback Whale has beenapprwed by the NationalMarineFisheries Service.


It does 

ot necessarily represent official positions or approvals of cooperating agencies. It does not


necessa ly represent the views of all individuals involved in the plan formulation. The plan has been


prepared by the Humpback Whale Recovery Team to delineate reasonable actions believed requiredto

lead to t e recovery of the humpback whale. This plan is subject to m o d i i i as dictated by n w 

findings, hanges inspecies status and completionof tasks described in the plan. Ooalsand objectives
\

will be qa ined and funds expended contingent upon appropriations, priorities and other constraints.


Liierature Citations should read as follows:


Fisheries Se ~c e .1991. Recovery Plan for the Humpback Whale (Megapten


Prepared by the Humpback Whale Recovery Team for the National Marine Fisheries


Spring, Maryland. 105 pp.
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1 Preface


passed the Endangered Species Act (ESA) of 1973, (16 USC 1531 et seq.,amended 1978,


1988) to protect species of plants and animals threatened with extinction. 

The National


Service (NMFS) and the U.S. Fish and Wildlife Service (FWS) share responsibility for


the ESA 

NMFS is responsible for most marine mammal species. The ESA requires


to use all reasonable methods available to conserve endangered and threatened


planningand actions to prevent further decline of the species, to facilitate an increase


to improve the q u a l i of its habitat.


of the ESA directs the responsible agency to develop and implement a Recovery Plan, if it


that such a plan will promote conservation of the species. NMFS has determined that a


Plan (Plan) would promote conservation of the humpback whale, Megaptera


was written by the Humpback Whale Recovery Team at the request of the Assistant


for Fisheries of the National Oceanic and Atmospheric Administration (NOAA) to promote


of humpback whales as provided in the 1978 amendments to the ESA. The recovefy


on marine mammals from the privatesector, academia, and government (Appendix


primarily on populationsof humpback whales believed to occur seasonally


waters of the NorthAtlantic and North Pacific Oceans. It summarizes


whales, identifies problems that may interfere with recovery, and


actions to restore and maintain the humpback whale as a viable


The Pla is organized into five major sections. Following a review of Natural History, i t provides details


on pop lations inthe NorthAtlantic Ocean and the NorthPacific Ocean. A discussion of K nown and


Potent1 I Impactsto the species and its habitat(s) isfollowed by RecommendedRecoveryActlons. Six


Append1ces (A-F) highlight valuable informationthat might otherwise clutter the text.


The pro esses and actions described in this Plan are dynamic. Habitats, population sizes and other


factors i l l change over time, so this Plan will require updating as new information becomes available.


Recove efforts may be modified, reduced or ended at any point during the planning process as new


informaton becomes available or if there is sufficientevidence to indicatethat protection under the ESA


is no lo Iger necessary.


iii
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1 Executive Summary


pback whale, Megapteranovaeangliae,is classified as an endangered species andthe Assistant


for Fisherieshas determinedthat a Recovery Plan (Plan) would helpthisspeciesto increase


This Plan first reviewsthe naturalhistory of the humpbackwhale, concentrating particularly


stocks or feeding aggregationswhich regularly spendportionsof the year inwaters


of the United States. Following a summary of existing and potentialthreats to this


out a series of recommendedgoals and actionsfor (1) maintainingand enhancing


whales; (2) identifying and reducing death, injury or disturbance to the whales


performing research to evaluate progress toward recovery goals; and (4)


improved administration and coordination.
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'Desplte a century of propaganda, 

conservation d l l l proceeds at a snall's pace; 

progress d i l l consists largely of 

letterhead pletles and convention oratory: 

whale, Megeptera novaeangliae (Borowski 1781), occurs in all oceans o f  the world,


inArctic regions. Throughout its range, it was heavily exploited by commercial


The species first receivedprotectioninthe NorthAtlantic in 1955


Commission (IWC) placed a prohibitionon msubs is tence hunting by


extended to the North Pacific and Southern Hemisphere populations


humpback was classified as an endangeredspecieswhen the U.S.


in 1973, and i t remains so today.


of humpback whales was recently evaluated by Whitehead (1987) for the Canadian


Committee onStatus of EndangeredWildlife inCanada(COSEWIC). The COSEWlC Review


equivalentto the U.S. RecoveryTeam and that document is the Canadian equivalent to th is


Plan.


s, humpback whales are probably the fourth most numerically depleted large cetacean


iling the northernright whale, Eubalaenaglacialis; bluewhale, Balaenopteramusculus; and


le, Balaena mysticetus. Prior to commercial whaling, the worldwide population is thought


in excess o f  125,000. American whalers alone killed 14,164-18,212 humpbacks between


st 1987) and the total North Pacific kill was estimated to be about 28,000 (Rice 1978).


no more than about 10,000 to 12,000 exist (Braham 1984), about 10% of the estimated


GOALS AND OBJECnVES


The creat on of goals for a RecoveryPlanmust be balanced by the development of criteria for measuring


their achevement. Simply put, i t is necessary to establish ways to judge whether a population is


recoverin or has recovered. The intent o f  this Plan is to assist humpbackwhale populationsto  grow and


to reoccu y areas where they were historicallyfound. Verification of growth ratewill require new research


describe 1
in Section VI of this Plan.

of us might liketo encourage humpback whale populationsto reachthe equilibrium canying


prevailed before commercial hunting, such a goal may n a  be feasible. 

For better or


have claimed an increasing share of the habitat and resources once available to


other species. Humpback whales have no alternative but to share the oceans with
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in lower numbers. In contrast, it is only through force of law that humans must share


whales. The actions recommended inthis Plan attempt to guaranteethat we


humpback whale populationsincrease to levels specified below.


has found it useful to describe three types of goals for this Plan. Of fundamental


g@ of building and maintaining populations large enough to be resilient


each of the North Atlantic and North Pacific


e goals are dii icult to fulfill. The biological goal is vexing, because future changes in


e or environmentalconditions cannot be predictedaccurately, so one can never be


that populations are large enough to rebound. The numerical goal is difficult to


estimates of present and past abundance and historical carrying capacity are


me instances unknown. We do not yet know exactly which numbers should be


produce a long-termpopulation goal. Tasks recommendedin  th is Planwill attempt


Finally, the political go a l is problematic, because different constituencies are


ut costs, benefi i and desirability of different levels of protection. This Plan


lopment and agreement on criteria for making such decisions.


Inthe meantim ,this Plan recommendsadoptionof an interimgoalthat populationsdouble insize during


the next 20 yea . It will be important to reach early agreement on the indices used to track population


status over the long term. The Atlantic and Pacific Oceans each contain several relatively distinct


populations of umpback whales. Each diers somewhat in past and present histories of hunting and


in ecological r environmental factors. Each population will therefore have somewhat dierent

management re uirements. Different populationsmay require different periods
of time to double insize,


but reaching t at milestone within two decades will be evidence of meaningful progress. Tasks


recommended i  this Plan providefor periodic assessment o f  populations. Datashowing ( I )statistically


significanttren of populationincreaseas determined by acceptedanalyticalmethods and (2) statistically


significant tren s of population increase in portions o f  the range known to have been occupied
in


historicaltimes
 i l l be evidence of continuing satisfactory progress.
1

our understanding o f  the status of those humpback whale populations wholly
or


It recommendsmanagement 

toassistthose andother populations


activitiesto measure rates o f  populationchange. It emphasizes two


(1) protection of habitatsand (2) reductionof human activities


Activities to educate the public about aspects of this Plan


years o f  protection may be necessary before some


population milestone.
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I 

In summary, the long-term numerical goal of the Plan Isto  Increase 

humpback whale populatlonsto  at least 60% of the number existlng 

before commercial exploltatlon or of current environmental carrylng 

capaclty. Those l wek remainto  bedetermlned. In the meantime,the

Interim goal Is a doubling of extant populations wlthin the next 20 

years. Acceptable evidence of ongoing populatlon recovery wll l be

data showing (1) statistlcallyrlgnMcanttrends of populationIncrease 

as determlned by accepted analytical methods, and (2) statistlcally 

slgnlflcant trends of population Increase In portlons of the range 

known to have been occupled In hktorlcal times. 

The Major Objectives by whlch th is Plan reeks to accomplish that 

Goal are to: (1) Maintain and enhance hablta, (2) Reduce human- 

relatedmortality,injuryand disturbance; (3) Measureandmonltor key 

populatlon parameters; and (4) Promote coordinated admlnlstratlon 

and Implementation of this Plan. SpeclfIc recommended tasks are 

organizedIn  SectlonVI and Appendix A.

of the Plan has entailed review of hundreds of published and unpublished documents


whales. 

Whenever possible, citations were drawn from recent, peer-reviewed


but the Recovery Team is aware that many of the citations included in this Plan


that has not been formally published. Such references include reports to


or work presented at scientific meetings, personal communications


C) and manuscripts inpreparation. Since such informationhas


be interpretedwith some degree of caution. Nevertheless,


of information to require their inclusion in this Plan. An


whales from 1864-1 980 is available (B ird 1983).
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11. NATURALHISTORY


d. Species Descriptionand Taxonomy


whales are distinguished from other whales in the same Family (Balaenopteridae) by

long flippers (up to 5 m or about 1 P total body length), a more robust body, fewer throat


more variable dorsal fin, and utilization of very long (up to 30 min.), complex, repetitive


(Payne and McVay 1971) during courtship. 

Their grayish-black baleen plates,


440 on each side of the jaw, are intermediate in length(6570 c m)to those of other


indierent  geographicalareas vary somewhat in body length, but maximum


and Reichley 1985). Mean lengthat physical maturity for humpbacks killed


and 13.5 m (males) (NationalMarineMammalLaboratory, unpublished


metric tons was the heaviest humpback measured by Nishi iaki

The whal s are generally dark on the back, but the flippers, sides and ventral surface of the body and


flukes ma have substantial areas of natural white pigmentation plus acquired scars (white or black).


White col ration on the flippers may be used to startle and herd schools of fish (Brodie 1977).


Research rs distinguish individualhumpbacks by the apparently unique black and white patterns on the


underside of the flukes as well as other individually variable features (Katona and Whitehead 1981;


Glockner nd Venus 1983; Kaufman et a/. 1987).


i 

ributed worldwide (Fig. 1) in all ocean basins, though it is less common in


humpbacks occur intemperate and tropical waters of both hemispheres


most are in waters of high biological producttvity, usually in the higher


e timing of key biologicalfunctions, such as migrationsand reproduction,


n; these functions are therefore about 6 months out of phase between


uthem Hemispheres v i n n and Reichley 1985).


h our knowledge is still fragmentary and geographically uneven concerning the identity,


and habitat use of apparently reproductively isolated sub-populations Cstocks'), a general


zoogeographyisemerging. Some aspects of seasonalmwementsanddistributions


change as the numbers of whales change.


Humpbac whales are generally consideredto inhabitwaters wer  continentalshelves, alongtheir edges


and aroun some oceanic islands (Balcomb and Nichols 1978; Whitehead 1987). They winter in warm


waters at a small number of relatively specific iocations. They probably mate and give birthwhile on the


wintering 

reas, but reproductive events may also take place during migration. It is thought that l
i l e

feeding oc
1u
rs on the wintering grounds. 

migrate considerable distances to high latitude summering areas, where they feed


ranges are often relatively close to shore, includingmajor coastal embayments and


humpbacks may also summer offshore, as inthe Gulf of Alaska (Brueggeman et d. 


southern ocean, along the margin of the seasonal pack ice and in waters of the


Moredetailedinformationabout seasonal movement and distribution of theNorth


populations is discussed in subsequent sections.


of humpback whale migrationand distribution indicatesthat a Recovery Plan must include


of the whales in all parts of their seasonal ranges, although they may be more vulnerable
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C. POC

ulatlonsand w~ u l a t i onsub-unlts 

Inconsistency iri

the terminology usedto demarcate populationsand populationsub-units of humpbacks


has been a source of confusion. Hereafter inthis Plan, we usetheterm 'stocks' to refer


es using geographically distinct winter ranges for reproduction; and 'feeding


ups using geographically distinct summer ranges for feeding. Some stocks are


from several feeding aggregations. 

These terms are defined to facilitate


pulation units. The geographical discreteness of these units reflectsdiierent


mprisingthem, but not enough information is yet available to


radiitionalcoastal areas and oceanic islands for reproduction, it is beliwed


geographic breeding stocks may exist. Worldwidethere are thought to  be


winter inthe lower latitudes of tropicaland sub-tropical waters. Designation


ricalcommercialwhaling records(bvnsend  1935; Winn andScott 1981 ; 


g. 2 in Reeves and Mitchell 1986), early research activities associatedwith


(Kellogg 1929) and recent studies (in lit.) . Winn and Reichky (1 985) suggested that


ht be oversimplified and that the whales probably form a series of stocks around the


one goes to smaller units. As one example, instead of the two stocks


d Central South Pacific, Gaskin (1982, p. 385) names 6 stocks.


the exact number and definition of existing stocks does not affectthis Plan, which


stocks which spend at least part of the year in waters under jurisdiction of the


are Western NorthAtlantic; central North Pacific; and easternNorthPacific.


Guam (Commonwealth of the Mariana Islands) and at American Samoa lie


NorthPacificand CentralSouthPacific stocks, respectively. Those


this Plan, since U.S. territorialwaters form only a small part of the


this Plan includes Tasks that encourage other nations to form


under their jurisdiction.


that stocks of humpback whales returnto traditional sites for reproductionand that


between most of the stocks listed above. 

Nevertheless, reoccupation of


is possible in time, because some movement between stocks or feeding


Possible interchangebetweenthe Western


North Pacific and the Eastern South Pacific


Analysis of existingphoto-identificationcatalogues anddatabases (see


new field research, includinglong-term radio tagging and genetic


may help clarify our understandingof relationships between


stocks.


D. ~ a b k
Use and Behavlor 

1  Summerln Areas: Feedln


All humpback w les feed while on the summer range, which is usually W e d  wer a continental shelf


at latitudes betw n about 400 to 75". Many summer habitats are apparently traditionalfeedinggrounds,


as evidenced by the long historic record of occupation and by recent records of returns of identified


individuals for m ny years (e.g. Baker
et el. 1988).


T

ratures inlower latitudesummering habitats,for example inMassachusettsBay
 (about


at least 21°C (Mayo et a/. 1988). However, surface temperatures in higher latitude


be vety low, e.g. 2°C near the edge of pack ice in western Greenland at 64ON
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. Depending on prey type and abundance, the whales must often d i e belowthe


rsue prey; therefore, even inwarmer areas they frequently swim in cool to cold


in MassachusettsBay (Mayo et a/. 1988).


habitats is, on average, very high. Perhaps of more


is the opportunity for whales to encounter patches of prey in


. The productivity and localdistribution of prey are directly


ingupwelling, convergingcurrents and otherfactots often


shelves, offshore banks, and the edges of continental


cluding biological competitiin, may also be important. 

The search for


(e.g Brodieet a/.1978; Dolphin1987a.b; Mayoet el. 1988), which may vary


shorter time sca les,probably determines thewhales' fine-

er summeringareas. S h i i  insummer distributions of humpbacksalong 


and Carscadden1985), in southeastern Alaska (Bryant et el. 1981 ; 


r et a/. 1988) and in the Gulf of Maine (Payne et el. 1986) have


nges in prey abundance.


Sonar o servations have shown humpback whales to dive as deep as 200 m (Whitehead 1981) while


pursuingprey, but Dolphin (1987a) stated that such efforts may put them into oxygen debt. According


to his cal ulations, the aerobic limit is reachedafter a d i e lasting4 to 6 minutes, during which the whale


could d cend to approximately 41-60 m. Dolphin (1987b) observed average ascent and descent


velocities of 1.8 m s". Dolphin (1987b) also demonstrated the importance of food concentration and


depth di ribution on humpbackfeeding. A whale feeding on krillpatches (1 o4 m'3) locatedat 81 -1 00 m


would re uire 12.7 hrto consume its daily ration, comparedtoonly 4.5 hr i f the patcheswere at 21-40 m.


i 

carry out the most diverse repertory of feedingbehaviors knownfor any baleenwhale.


feeding methods reported (Ingebritsen 1929; Jurasz and Jurasz 1979; Watkins and


et a /.1982; Weinrich 1983; Baker and Herman 1985; Baker 1985; Hays et al. 1985;


1985; D'Vincent et a /. 1985) are: (1) use of columns, clouds or nets of expelled


krill or fish; (2) herding, and possibly disabling, prey by maneuvering, flicking or


and flippers; (3) using the water surface as a barrier to prevent the escape of


techelon feeding') ; (5) apparent use of acoustic cues to synchronize


short- and long-term (multi-year) cooperation between individuals,


There are also same reports of humpbacksapproachingfishing


fish concentrated by the net (W.k Watkins, J. Sigurjonsson,


trawl mesh (0.E. Sergeant, pers. comm.).


Alaska, appearedto be feeding on prey stirred


along the bottom (von Ziegesar 1984).


cies used by humpback whales have not been studied in detail for most populations, but


consistently shows major foods to be small schooling fishes and large zooplankton,


1957, 1959, 1970; Klurnov 1963; Tomilin 1967; Krieger and Wing 1984, 1986).


feed whenever and wherever sufficient concentrations of suitably-sizedprey


of the mechanisms by which the whales engulf and filter prey are


Lambertson (1983) and Orton and Brodie (1987). Species


in dierent regions are mentionedbelow.


of humpbacks inthe NorthAtlantic Ocean includedherring(Clupeaharengus), sand lance


and capelin (Mallotus villosus). Other fishes taken at times are mackerel


pollock (Pollachius virens), and haddock (Melanog~mmus aeglefinus). Krill,


is also an importantfood (Tomilin 1967; Meyereta/. 1979; O~er h~l tZ
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J. Lecky (pers. mm.) observed two humpbacks feeding on schools of anchovy (Engraulis mordac) in


waters of the wthern California Bight. 

Rice (1963) found that 64% of food-containing-stomachsof


humpbacks hu ed off the Central California coast containedanchovies (E. mordax) and 36% contained


krill (Euphausia cifica) .


i

Alaska
and Prince William Sound, Alaska, herring (Clupea harengus pdlrlasi) and krill


Thysanoessaspinifera, T. raschiiand perhapsoccasionally T. longipes) are important


1981; Krieger and Wing 1984, 1986; Baker et a /. 1985; Peny et a /. 1985; Dolphin


1987b).


Inthe North Pa ific, Nemoto
(1957)
reported euphausiids
as
the only
food
present
in 201 of 261 food-

containing sto chs of humpbacks killedthere. Fifly-six (56) stomachs contained only fish or
fish plus


krill. Frost and ry's (1981) review named at least 10 species of fishes eaten by humpbacks (capelin,


Mallotusvillosus walleyepollock, Theragrachalcogramma;Atkamackerel,Pleurogremmusmonopterygius;


eulechon, Thdechthys pacificus; sand lance, Ammodytes hexaptetus; pollack, Pollachius virens;
Pacific


cod, Gadus m crocephalus;
saffron
cod,
Eleginus
gracilis;
arctic
cod,
Boreogadus
saida; salmon,


Oncorhynchus pp. and rockfish, Sebastes spp.); plus several invertebrates (euphausiids, Thysanoessa


raschii; mysids, isoculata; pelagic amphipods, Parathemistolibellula; shrimps, Eualus gaimardiiand


Pandalus goniu s; and copepods, Calanus spp.). 

Tomilin (1967) listed mysids as the main prey
of


humpbacks in t e Bering Strait and southern Chuckchi Sea


t

New
Zealand,
krill (Euphausia spinifera,
EL
hemigibba and Nyctiphanesaustrais) ;


gregana)
and
herring like fishes
(pemaps Clupea fimbriata)
were reported as


Antarctic
regions,
krill, E.
supenba,
isthe species most frequently reportedas


l i
e
d
several other euphausiids,
a copepod (Calanus propinquus) and an


Two types of 

may be distinguished: 

(1) within-season movement through a portion of the


in order to find or follow concentrations of prey; and (2) longdistance


and wintering areas.


As an example 

within-season movement, Whitehead et al. (1 982) showed that individual humpbacks


moved along the NortheasternNewfoundlandand Labrador coast at a minimum speed of approximately


1" latitude per onth (0.154 krnfhr), perhaps in association with capelin spawning, which occurs


progressively lat r further north along the coast.


f

of longdistancemigrations betweensummering and wintering areas were


(Matthews 1938; Dawbin 1966), because data were available from


fishery. As summarizedby Dawbin(1 966), individualwhales could


Estimates for mean rate of migration were between 180-220


but one whale swam 500 n. mi. in 6 days.


Estimatedmigrat' n speeds of photographicalb-identifiedNorthernHemispherewhales were; 78 dy (2.38


km/hr) for a 4,s km distance between Hawaii and Alaska (Baker et al. (1985); and 3.29 km/hr (21"


latitudelmonth) a 2.28 kmlhr (14.8" latitudelmonth) for two individuals migrating between the Greater


Antilles and M chusetts Bay
(Clapham and Mattila 1988).


4  

Marking efforts t used Discovery tags (Nishiwaki 1967) and resightings of photographically-identified


etal. 1984; Darlingand McSweeney 1985; Katona 1986; Baker et el. 1986; Katonaand


the beginning and end points of numerous migrations, but the exact routes
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not known. As yet, there are no reportedfeatures that characterize the migrationroutes of


of humpbacks. Some whales migrate across the open ocean, from Hawa ii waters to

Alaska (e.g., Baker et el. 1986), and from the Caribbean to near Iceland (e-g.,


apparently migratethroughcoastalwaters, as inthe case of those that winter


inCalifornia or Southeastern Alaska (Darling and Jurasz 1983; Darling


routesandthe location of feeding areas are probably learned by ca lves


(Martin et el. 1984; Baker et el. 1986).


humpbacks in the Southern Hemisphere appeared to segregate


During the tripto higher latitudes,females in early pregnancy


animals, then restingfemales with mature males, and finally females


the return trip to low (breeding) latitudes, females and neady weaned nurslings


insuccession by immatureanimals, mature maleswithrestingfemales, and


One resutt noted by Oawbii (1966) was that lactatingfemales with their


months less in cold waters of the summer feeding grounds than did


This se uence has not been as thoroughly documented 'for Northem Hemisphere humpbacks.


Nishiwak's (1960) data suggested that migrating animals are segregated by length and perhaps


reprodu ive class. However, Baker et el. (1985) and Straley (in press) have showed that representatives


of all ag s, sexes and reproductive classes are found in Southeastern Alaskan coastal waters during


autumn nd early winter. If there is any segregation of classes inthe migration, i t cannot be waluated


by existi g  data.
1

1
 3. Winterlna areas: Re~roductlon 

whales appear to spendwinter in relativelyspecific, traditionallocationsat lower latitudes


about 10" and 35"latitude). The sea water temperatures of those locations, upto  25°C


(Herman 1979) and 28°C inthe West lndies (Whiteheadand Moore 1982), are among


by any baleen whale.


do not participateinreproductiveactivitiesuntilthey reachsexual maturity, usually


2). Sexually mature females give birth approximately wery two or three years


and muhi-year (up to 5 years, e.g. Baker et el. 1988) calving have been


Glockner-Ferrari and Ferrari 1984,1985a in press; Clapham and Mayo


1988, in press). Annual calving appears to be unusual. About 14% of


photoidentifiedfemales inHawa i i i waters were only one year @.A


female humpack whale insoutheastern Alaska was seen with a ca lf 


was seen with a catf intwo consecutivesummers


the summer, suggestingthat annual calving can occur with


1989; see also Darling, 1983 and Baker, 1987).


er range, most mothers with calves are accompanied by an escort whale (Herman and


Glockner and Venus 1983) that is a male (Glockner 1983). Groups of up to 19 @.A


pers. comm.) sexually maturemalescompetefor accessto females, rammingeachother


flippers or flukes (TyackandWhitehead 1983; Baker andHerman1984; Glockner-Ferrari


by males o n the wintering ground appear to have courtship or


those of bird songs (Tyack 1981; Tyack and Whitehead 1983). 

The


recorded on summer ranges (Mattila et 81. 1987; McSweeney et el. 1989)
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bservations of copulation exist for this species. Tomilin's (1967) examination of 68


humpback whales killed in the North Pacific indicatedthat conceptiontook place


in February-Apriland September-October. Tomilin could not explain that result


could occur during migration or onthe summeringgrounds, but he also


autumn peak represented whales that had come from the Southern


of 2023 embryos collected from Antarctic waters indicated that


australwinter throughspring, withthe peak inSeptember m i l i n

1967).


In the Northe 

Hemisphere, young calves have been observed mainly during winter, even though


Tomilin's (1 96 examinationof embryos would suggest that some births occur at other times. Lactation


continues for u to 12 months (Fig. 2). A summary of information on life history and vital rates is given


inTable 2 (als


i

see Winn and Reichley 1985).


Physiographic escriptions are availablefor two important
winteringareas in 
the Northern Hemisphere.


Inbothlocatio s, there are indicationsthat specific habitattypes within the winter rangeare differentially


importantto di erent
reproductiveclasses.


i

i


Based primari on their experiences inthe
NorthAtlantic, Whitehead and Moore (1982)
and Whitehead


(1987) listed
g neralcharacteristics of Western NorthAtlantic wintering areas: latludesbetween 10"and


22" north or so h; sea water temperatures between 24O and 28°C; with areas of flat sea floor; and lying


less than 30 k from deep water. Accordingto these authors, concentrations of humpback whales may


attract other h mpback whales to a site, but excessive human disturbance may cause shi is to other


areas. InWhit head and Moore's (1982) studies at Silver Bank, singing whales were usually found wer

smooth, flat om 20 m to 40 m deep, but only rarely wer deep water or among coral heads; and


mothers with c lves were most frequently found in calm water among coral heads or inthe lee of coral


reefs. Those a horsalso notedthat calveswere 'virtually absent' from NavidadBank, which has nocoral


reef and presu ably no calm water.


Characteristics of Hawaiian waters used for breeding, as described by Rice and Wolman (1978) and


Herman (1979) ncluded: betweenapproximately 19"to 22"latitude; sea surfacetemperature between24O


and 28°C; swel and surf on northeastern shores caused by northeast tradewinds prevailing during 55-

65% of Decem r-April, but often interrupted from October through April by southerly 'kona' winds; no


consistent relat nship betweenwind or swell patterns and d i r ib u t i i of whales; depths utilizedalways


less than 100 f homs (183 m); clear water with low zooplankton content and l i l epermanent effect on


water clarity fro 1land runoff.


the major calvingareas within waters under U.S. jurisdiction are the HawaiianIslands


stock) and Guam (U.S. Trust of the Pacific Islands) (WesternNorthPacific stock).


waters under American jurisdiction around American Samoa are within the winter


South Pacific stock.


of the Western North Atlantic stock, United States protection extends to portions of


and Puerto Ricowhere some reproductive activities occur (Mattila and Clapham 1989;
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1E. Natural Mortality


of literaturefor preparationof this Plan has revealed how little is known about natural mortality


whale populations. Natural morta l i  rates cannot be accurately quantified at this time.


contributingto natural mortality, includingparasites, predation, red-tidetoxins, and ice


below.


Parasit s may play a larger role innaturalmorta l i than has generally been acknowledged. For example,


the hu pback whale is the type host of the giant spirurid nematode Cmssicauda boopis, which in ather


specie of balaenopterids may cause substantial morbidity and mortality (e.g. extensive and severe


mesen eric arteritis, complete occlusion of the blood vessels draining the kidneys; congestive kidney


failure nd death (Lambertson 1985, 1986, in press; Larnbertson et a/. (1986) .


i 

(Orcinus orca) prey on humpback whales and Katona et a /. (1988) reported that about 14%


individuallyidentified humpback whales inthe Western NorthAtlantic Ocean showed scars


from apparent encounters with killer whales. Whitehead (1987) reportedtwo incidents of


humpbackwhales on the Grand Bank of Newfoundland,buthypothesizedthat such


at disabled or young animals. K iller whale attacks on humpbacks have been


Alaska, but the two species have also been seen there feeding in close


interactions (Dolphin 1987). Calves have been observed with rake marks


Glockner-Ferrariand M.J. Ferrari (pers. comm.) speculate may resultfrom


crassidens). They have observed Pseudorca and humpbacks


to be shark bites have been observed on adults. In 1974,


following a juvenile. The shark and whale were soon lost


inthe water and the juvenile returned to the area missing


Glockner-Ferrariet el. (1987) reportedan increase inthe


and strandings in Hawaiian waters furing 1987.


Betwe n December 1987 and January 1988, 14 humpback whales died in Cape Cod Bay of paralytic


shellfis poisoning (PSP) (Geracietal. 1990). Another individualdied shortly afterwards inwaters off New


York S ate. It is not yet clear whether PSP poisoning has occurred previously in this species, but not


been r cognized. The above incident isthe only natural mass mortality of humpbackwhales on record.


i

ents of humpbacks in spring pack ice in Newfoundland have occurred several times during the


(Merdsoy, Lien and Storey 1979). As many as 25 humpbacks have been ice entrapped in


event (Lien and Stenson 1986) and some morta l i has been documented.
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Il l . CURRENT STATUS OF NORTH ATLANTIC POPULATIONS


(A. Summer D lstrlbutlon and Habitat Use


During ummer, humpbackwhales inthe Western NorthAtlantic migrate andlor feedwer  the continental


shelf a alongthe coasts o f  Iceland, southwesternGreenland, the Newfoundlandand Labrador coasts,


the Gu o f  St. Lawrence, and the Gulf of Maine (Leatherwoodet el. 1976; Whitehead et el. 1982; Katona,


Roughind Richardson 1983; Perkins et el. 1984; Payne et el. 1986).


wer 3,647 individually-identified North Atlantic humpback whales (Katona and Beard, 1990)


individualwhales from waters near Iceland, Southwestern Greenland, Newfoundland and


Gulf o f  St. Lawrence, or the Gulf o f  Maine generally returnedto the same area for feeding.


aggregations' was used to describe groups o f  whales using these separate parts o f 


1 1. Eastern North Atlantlc


Inthe E stem NorthAtlantic (Figure 3),humpback whales feed from the BritishIsles north as far asBear


Island( SON) and Spitsbergen(78"N) (Mitchelland Reeves 1983) and asfar east asNovayaZemlya (WE )

(Tomilin 1967). It is not known whether those animals migrate to wintering grounds around the Cape


Verde Isands uownsend 1 935; Winn eta/. 1981 ; Mitchelland Reeves 1983), inother unknown locations


in the E1stern Atlantic Ocean, or even around the Antilles (see Sec. lll.B.).


1 

2. Iceland. Greenland and Canadian Marltlmes


hales in the Western North Atlantic Ocean (Figure 3) appear to feed in Iceland,


Canadian Maritimes (Tables 1,3). Their primary prey species around Iceland are


herring(Clupea harengus). Stomachs of humpback whales taken off the


land containedsmall fish and krill (Kapel 1979); photographs in Perkins et al. (1982)


ing what appear to be sand lance (4mmodytes sp.). The main prey taken around


lin (Mitchell1973; Whitehead and Glass 1985; Whitehead and Carscadden 1985),


Iso important and sometimes haddock (Melanogrammus aeglefinus), mackerel


sand lance @mmodytes spp.) and squid (Illex Illecebrosus) are eaten when


; Bredin 1983). Herring, capelin, sand lance and krill are all eaten in the Gulf o f 


rs. comm.). Little information is available concerning humpback whales onthe


If, but they are abundant in the lower Bay o f  Fundy, where they eat herring and krill,


.Haycock, S. Katona, pers. comm.; cf. Brodieet a/. 1978). Peak feeding


are from July through September, but some whales may remainconsiderably


d indeed some remain allwinter. Feeding areas may change betweenweeks


g on local abundance and distribution of prey (Whitehead 1987; Whitehead


r example, along the Newfoundland coast, the first sightings of humpbacks


rilalongthe South coast. Progressivelylatersightings are madeeastward,


appearingaroundthe Avalon Peninsula by May and June, alongthe Northeast coast


nd in Labrador by July through August (Lien 1980).


1 3. U.S. ~ a s tCoast


whales regularly inhabit waters under jurisdiction o f  the United States duringspring, summer


(Figure3). They feed opportunisticallyallalongthecontinentalshelf, butthe largestnumbers


to mid-November inthe western section of the Gulf of Maine, particularly the Great


Bank and Jeffreys Ledge; and also from July through October inthe eastern


the Bay o f  Functy. The extended seasonal presence of humpback whales


of Maine may be explained by the fact that the Great South Channel is
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and it also probably acts as a funnel for exit and entry of most of the Gulf of Maine


during migrationto and from the breeding range (Kenney et a/.1981 i Kenney and


n-season movements of humpbackwhales withinthe Gulf of Maine is probably


and abundance of their prey species, but factors, such as social behavior,


aps others may also be involved(Kenney andWinn 1985; Payne et 611.1986).


importantprey species in the southwesternGulf of Maine, supplemented


d mackerelwhen abundant (Meyer et a/. 1979; Ovemoltz and Nicdas


mid-1970's, neither sand lance nor humpback whales were common


and Nicdas 1979; W.E. Schevill, pers. comm.). Fdlowinga sharp


became locally abundant and fedvoraciously on the fish from


n et a/. 1982) and through 1985 (Hays et 81.1985; Mayo et a/.

undance of sand lanceduring 1986 and 1987 apparently caused a sh i i  of local


to the Great South Channel, but both species were again


n Bank in 1988 (Mayo et a/. 1988). Sightings of humpback whales on Georges


concomitantly with increases in sand lance (Payne et a/. 1986).


ge tothe Fundy region, herring is thoughtto bethe most importantprey of humpbacks,


surface shoals of euphausiids (M. no~egic8 )during late summer, particularly on the


Ledge (M.T. Weinrich, S.D. Mercer, S.K. Katona, C. Haycock, pers. comm.).


During the fee ing season, humpback whales are less common south of Cape Cod, but they can be


found east and outheast of Montauk Point, LongIsland,from April to about October (Kenney et a/.1981 ; 


CETAP 1982; K nney 1984; Kenney and Winn 1986). Large quantities of euphausiids may beeaten near


heads of subm rine canyons in spring (Kenney and Winn 1987).


i

is no strong evidence of age or sex class
segregation, because the geographic

with calves and of juveniles is similar tothat of other humpbacks (Goodale 1982).


B. wider D lstrlbutlon and Habltat Utm


heir principalwinter range aroundthe Greater and


reportedalongthe U.S. coast.A few humpback


land (CETAP 1982; Mayo at a/.


may remain all winter. More


deep water bays in Newfoundland,


linstocks (Lien, Fawcett andStanifotth


may be inthe low hundreds (J. Uen.


g the eastern Florida coast have


increased som recent years (S. Kraus, unpublished data), but this may be the result of


frequentedthe Cuban coast


r published observation of this


ne humpback seen at the mouth o f 


1989, a humpback whale was obsenred


ay, Gulf of Mexico.


From late Dece ber through early April, most of the population is found at Silver and Navidad Banks,


located at the e d of the Bahamian Archipelago, and along the coast of the Dominican Republic wnn


et al. 1975; Balc mb and Nichols 1978, 1981; Whitehead and Moore 1982; Mattila et a/. 1989). Other


known areas of ncentration includethe western edge of Puerto Rico wnn et a/. 1975; Maltila 1982);


the Virgin Bank 5 i nn et a/. 1975; Mattilaand Clapham 1989), and the Lesser Antilles southto Venezuela


(Winn et a/. 197$ Winn and Winn 1978). Whales from all summer feeding aggregations intermingle on
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the winter grounds (Mattila et el. 1989), where courtship, mating, calving and other activities are all


presumedto  take place. Katona and Beard (1 990) emphasizedthat allhumpbackwhales inthe Western


NorthAtlantic probablyformone interbreedingpopulation,althoughthe possibility that matingmight occur


preferentially between animals from the same feeding aggregations is under investigation(C.S. Baker,


pers. comm.).


Silver Bank, a limestone reef located about 120 km north of Puerto Plata, Dominican Republic, in the


DominicanExclusiveEconomic Zone, is the most important winteringsite. Upto 3000 humpbacksoccur


there from December to early March (Balcomb and Nichols 1978, 1981). Nearby Navidad Bank also


provides significant breeding habitat. Winn et a/. (1975) estimated that 85% of the entire Western North


Atlantic breeding population used Silver and Navidad Banks. Coral heads and reefs that fringe Silver


Bank provide a lee from the trade winds and offer relatively calm, protected waters that are used by

females with calves (Whitehead and Moore 1982).


Femaleswith calves and other whales exhibiting behaviors associatedwith mating, such as singing and


agonistic interactionsbetweenmales (Tyack andWhitehead 1983), alsooccur alongthe Dominican coast


(e.g., Samana Bay, Mattila et el. 1988), along the northwest coast of Puerto Rico (Mattila 1982) and on


the Virgin Bank (Winn and Winn 1978; Mattila and Clapham 1989). At locations such as these, females


with calves are usually found relatively close to shore inthe lee of the coast (Goodale 1982). Mattila and


Clapham (1989) concluded that the Virgin Bank might be used primarily for calving and nursing, since


relatively few of the females with calves they observed were accompanied by escorts (presumed to be


male by those authors). A few humpbacks occur on Anguilla Bank (by the islands of Anguilla, St.


Maarten, and St. Batthelerny), near Antigua, in the St. Vincent Grenadines, south of Tobago and off


Venezuela (Winn and Winn 1978). The remainder of the population may be scattered throughout the


Lesser Antilles, with perhaps a few wintering wer in northern waters.


The only UnitedStates-controlledportions of the breedingrangeare alongthe northwest coast of Puerto


Rico, including Punta Agujereada and nearby Punta Higuero (Mattila 1082), and in the Virgin Islands.


Most humpbacks found by Mattila and Clapham (1989) were in waters surrounding the British Virgin


Islands, where survey effortwas most concentrated, but the species also occurs around the U.S. Virgin


Islands.


Accordingto  historicalrecords, humpbackswere found near the Bermuda Islandsfrom Februafyto May,


but observations and recordings of vocaliuations from 1957-1975 (Payne and Payne 1985) and


observations from 1980-1985 (Stone et al. 1987) indicated that they currently occur there mainly during


April and May, stoppingfor a few days o n their way north from the breeding rangeand perhaps feeding


opportunistically. Escorts (presumed to be male) accompaniedapproximately 6% of females with ca lves


(Stone et a/.1987). Those authors also speculatedthat humpbacksmay have usedthe Bermuda Islands


and banksfor calvingor mating when the populationwas larger. Humpback whales were reportedly seen


off Bermudathroughout winter, 1988 (E.B. Tucker, pers. comm.).


C. Abundance and Trends


The humpbackwhale becameendangered as a result of wet-exploitationfrom commercialwhaling. Early


manuscriptssummarized inStone et a/. (1987), indicatedthat humpback whales were taken in Bermuda


as early as 161 1, with catches up to 20 whales per year inthe mid-1700's. By 1665, they were hunted


along the coast of Maine (Martin 1975). Information on hunting in the Western North Atlantic during


subsequent centuries is drawn from Mitchell and Reeves (1983). After about 1725, humpback hunting


was combined with fishing for cod during cruises to Georges Bank or Nantucket Shoals. Then shore-

basedfisheries at Nantucket, CapeCod andMainetook humpbacksandother speciesuntilthe CivilWar.


Upto  19 small schooners hunted humpbacks inthe Gulf of St. Lawrence and Strait of Belle Isle in 1819,


but this fishery stoppedduringthe 1890's Betweenthe 1830'sand 1870's, New Englandportslaunched


multi-year voyages by large vessels as well as shorter trips. Hunting on the West lndies wintering
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grounds began in 1822 and continued from ships and numerous shore stations. Nordhoff (1856)


commentedthat '...the most stupid of whales [humpback], clings obstinately to the [calving] place i t has


chosen...' Such behavior in the face of hunting methods that focused on females with calves probably


contributedto rapidelimination of whales from some wintering locations. Duringthe 1900's most catches


were from Canadian Maritime waters.


Mitchelland Reeves' (1 983) analysis of whaling recordsaccountedfor at least9,125 whales killedbetween


1850-1971 within the North Atlantic Ocean west of Iceland, but noted that additional research could


document additional kills. Mitchell and Reeves (1983) used their assembledcatchestimates to calculate


that the populationsize in 1865 was greater than 4,700. Breiwick et a/. (1083) usingthe same data, but


incorporatingestimates for annual natural morta l i i (4%) and net recruitment (3%), revised that estimate


to 6,300 whales. Reeves and Mitchell (1982) notedthat many more humpback whales could have been


present originally, because humpbacks had been hunted for at least 300 years before 1865, although


catches were poorly documented. Winn and Reichley (1985) listed 10,000+ as their estimatefor the size


of the original populationin the Western North Atlantic.


Commercial huntingcouldhave reducedthe NorthAtlantic humpback populationto as few as 700 animals


by 1932 (Breiwick et a/.1983). Subsequentto protection of the species inthe NorthAtlantic, which began


in 1955, humpback whales have only been taken at three locations: 41 off eastern Canada from 1969-

1971 under a scientific permit (Mitchell 1973); up to 10 per year in western Greenland for aboriginal


subsistence uses until 1980 (Kapel1979) ; and upto 8 (but usually only 1 or 2) per year in a subsistence


fishery operating at Bequia Island in the Lesser Antilles (Ward 1987; Price 1985; Adams 1971, 1975).


Since 1987, this fishery has had an annual quota of 3 whales, but only one whale was taken in 1987 and


none in following years.


The estimated populationsize is5505 whales (95%confidence interval, 2888 to 8122) (Katona and Beard,


1990) forthe western NorthAtlantic region. This representsabout 90% of Breiwick et al.'s (1983) estimate


for the population in 1865. However, Reeves and Mitchell's (1982) comment that many more humpback


whales may have been present in previous centuries should be considered.


Population estimates for humpbacks in Newfoundlandwaters have shown an upward trend since the


1960's. Although the increasecould result mainly from improvementsinsampling effortand methodology


(Whitehead 1987), other evidence suggests that abundance has increased. A rough measure of trends


in humpback abundance inshore in Newfoundland may be the number of fishing gear collisions and


entrapments which have occurredeachyear during the past decade. From 1977-1980, greater numbers


of humpbacksoccurred inshore inNewfoundlanddue to depletion of capelinoffshoreon the GrandBank


(Whitehead and Lien 1982). This resulted in record high numbers of gear collisions and damage to

fishing gear. Since 1981, capelin stocks have recovered and remain in good shape to date.


Nevertheless, from 1981-1989, humpback entrapments in Newfoundland fishing gear nearly doubled


although fishing effort, which was not carefully measured, appears to be approximately constant. The


most likely reason for the increase is an increase in the numbers of humpbacks in those waters (Lien


1989a).


Humpbacks belonging to the Gulf of Maine feeding aggregation, estimated by mark-recapturemethods


(Katona and Beard, 1990)to includeapproximately 240 whales in 1986 (Table3), are the only whales that


summer inUS.waters within the NorthAtlantic. This may underestimatethe number of whales using U.S.


waters. Over 600 humpbacks have been photographedinthe Gulf of Maine since 1979; and wer 400


were photographed in 1988 alone (M.T. Weinrich, S.K. Katona pers. comm.). Furthermore, some whales


from the Gulf of St. Lawrence and the Canadian Maritimes may migratethroughwaters offshorefrom our


coast. The fact that waters along the east coast of the United States currently host only a small


percentage of the humpback whales in the North Atlantic Ocean should not diminish U.S. commitment


to the recovery of this species in that ocean basin.
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IV. CURRENT STATUS OF NORTH PACIFIC POPULATIONS


A. Summer D lstrlbutlonand HabRat Use


The historic summering range of humpback whales inthe North Pacific Ocean (Figure 5) encompassed


coastal and inland waters around the Pacific rim from Point Conception, California, north to the Gulf of


Alaska andthe BeringSea, andwest along the Aleutian Islandsto  the Karnchatka Peninsulaand intothe


Sea of Okhotsk (Tomilin 1967; Nemoto 1957; Johnson and Wdman 1984). The current status of


humpbackwhales inmuch ofthis vast range, particularlyfrom the Aleutian Islandswest toAsia, is poorly


described and may be considerably reduced as a result of intensivecommercial exploitation duringthis


century. Inthe EasternNorthPacific, aerial and shipboardsurveys andobservations of naturally-marked


individualsduringthe last decade haveprovidedsome information on currentdistribution, abundanceand


habiiat use along the coast of Central California, Southeastern Alaska and Southcentral Alaska, from


PrinceWilliam Soundto Kodiak Island. These data indicatethat humpbackwhales, inat leastthese three


regions of the North Pacific, form geographically-segregatedfeeding aggregations similar to those


observed in the Northwestern Atlantic. 

In geu-political terms, however, available descriptions of


summering and wintering grounds (see following Winter Distribution) suggest one important difference


betweenthe populations in these two oceans: the majority of humpbackwhales remaining inthe North


Pacific spend most of their lives within the territorialwaters of the


United States, except during migration.


Humpbackwhales are observedmigratingthrough SouthernCaliforniawaters during autumn andspring.


Most sightings occur along the Santa Rosa-Cortez Ridge @oh1 et a/. 1980), but some occur in more


coastal waters of the San Pedro (Schulman 1984) and Santa Barbara Channels @oh1 et al. 1980).


Humpbackshave beenseenfeedingalongthisapparent migrationcorridor, as in J. Lecky's (pers.comm.)


observation of two individuals feeding on schools of anchovy (Engmulis mordax) south of Santa Cruz


Island in the Southern California Bight during October 1978. Between 1 to 3 mother-calf pairs were


reportedto exist inMonterey Bay during Spring 1989 (R.L Ternullo, pers. comm.). However, the primary


feeding ground south ofAlaskan waters appears to be the Gulf of the Farallones and nearby offshore


banks, referredto hereas CentralCalifornia During1986, humpbackswere found mainly inwater about


75-105 m deep (Cubbage et a!. 1986); but in 1987 mean water depth was nearly 150 m (Calambokidi


et a/. 1988).


Aerial surveys by Doh1 et a/. (1980) and recent observations of seasonal residency and yearly return of


photographically-identifiedwhales suggest that some individualssummeringoff CentralCaliforniaspend


winter off Mexico (Baker et a/.1986; Calambokiis et a/. 1988). No individualsfrom the CentralCalifornia


feeding ground have yet been sighted on other known feeding grounds. However, Baker et a/. (1986)


reportedone identifiedwhale observed summering off Central California and wintering in Hawaii.


Rice (1974) summarizedthe hiio ry of humpback whale hunting along the California coast.Two whaling


stations (Del Monte Fishing Co. and Golden Gate FishingCo.) operating from Point Pablo on the shore


of San FranciscoBay killed 841 humpbacksfrom 1956 until the species was protected in 1965.


Humpbackwhales were also hunted offthe coast of Ca l i i i a ,Oregon, Washington and BritishColumbia


Before the arrival of European people l n d i i  probably hunted humpbacks in wastal waters from


Washington to Southeastern Alaska (Kirk and Daugherty 1974; O'Leary 1984). From 1913 to 1919,


humpbacks were landed at the Bay City, Washington, whaling station duringthe months of April through


October, with the majority taken during June to August (Scheffer and Slipp 1948). Pike and McAskiie


(1 969) reported: 'This species was formerly abundant along the coast of British Columbia Priorto  1913,


whaling stations alongthewest coast ofVancouver Islandannually caught between 500 and 1000whales,


AR028027



AR028028



3. SouthcentralAlaska: 

The Gulf of Alaska includlna Prince Wllllam Sound


and the Alaska Peninsula


Humpback whales are known to summer throughout the central and western Gulf of Alaska (Rice and


Wolman 1982; Leatherwood et d. 1983; Morris et d. 1983), especially inPrinceWilliam Sound, alongthe


coast of Kodiak Island, includingShelikof Strait and the Barren Islands, and along the southern coastline


of the Alaska Peninsula Their former abundance inth i i  region once supported a shore-based whaling


station operated at Port Hobron, Kodiak Island, from 1926 to 1937 (Reeves et d. 1985). Inthe 1960's,


the waters south of the Alaska Peninsulawere consideredto be the center of the summer distribution of


humpback whales inthe North Pacific (Berzin and Rwnin 1966). Japanese scouting vessels continued


to observe high densities of humpback whales near Kodiak lsland during 1965-1974 (Wada 1980). In


Prince William Sound, during recent years, humpback whales have congregated near Naked Island, in

Peny Passage, near Chenega Island, in Jackpot, Icy and Whale Bays, in Port Bainbridge and north of


MontaguelslandbetweenGreenlslandandthe Needle (Hall 1979,1982; vonZiegesar 1984; von Ziegesar


and Matkin 1986). The few sightings of humpbacks in offshore waters of the central Gulf of Alaska are


usually attributedto animals migrating into coastalwaters (Monis et d. 1983), although use of offshore


banks for feeding is also suggested (Brueggeman et d. 1987).


Although it is di cu l t to draw firm conclusions about this geographically large region, recent studies


suggest a dramatic reductioninthe number and distribution of humpbackwhales incomparisonto earty


recordsof commercialcatches (RiceandWolman 1982; Brueggeman et el. 1987; Hall 1977; von Ziegesar


and Matkin 1986). In Prince William Sound, for example, annual use is variable and less than 100


individuals use this area during any given year (vonZiegesar and Matkin 1986). Inthe Shumagin lsland


region south of the Alaska Peninsula, Brueggernan et el. (1987) reportedthat humpback whales were


generally found along shallow shelf breaks near islands and offshore banks. Although th i i distribution


was similar to that reported in commercial whaling records, Brueggernan et el. (1987) reported some


interesting exceptions. Extensive aerial surveys failed to find any humpback whales wer the Davidson


Bank, an area that was harvested regularly by the Akutan Whaling Station. A similar absence of


humpback whales inthe easternAleutian lslands is reported by Stewart et d. (1987). Brueggeman et d. 


(1987) attributedthose absences to  intensive exploitationof local herds and their failure to recover.


4. The Aleutlan Islands. Berina Sea and Asla


The waters along the continental shelf of the central Aleutian Islands were once consideredthe center


of the NorthPaclichumpbackwhale population(Beninand Rwnin1966; Nishiiaki 1967). Japaneseand


Soviet whalingfleets harvestedwhales intensivelythroughoutthe Aleutian Islandsfrom 1905to 1929and


again from 1 960 to 1965 (Rice 1978). A shore-based whaling station operated at Akutan from 1912 to


1939 (Stewart et d. 1987; Reeves et d. 1985). Nikulin (1946) and Berzin and Rovnin (1966) described


the northern BeringSea, Bering Strait, andthe southern Chukchi Sea alongthe ChukchiPeninsula as the


northern extreme of the humpback's range. Wthin the BeringSea, humpback whales were sightedwith


greatest frequency south of Nunivak lsland and east of the Pribilof Islands (Benin and Rwnin 1966;


Braham et a/. 1977; Nemoto 1978; Braham et d. 1982; Leathemrood et d. 1983).


Humpbackwhales were alsoknowntosummer alongtheAsian coast, particularlyaroundthe Kamchatcha


Peninsulaand the Sea of Okhotsk (Tomilin 1967), but there are few data ontheir distribution south ofthe


Sea of Okhotsk. A few coastal sightings have been reported in recent years, but no systematic studies


have been carried out (Wang 1984). Existing information on distributionin the BeringSea and along the


Aleutian Islands indicates a dramatic decline since commercialwhaling commenced, but little evidence


of any markedrecovery since protection. Brueggeman et d. (1987) reported no sightings of humpback


whales in the North leut ti an and St. George Basin OCS planning zones to the'north and west of the


Alaska Peninsula Similarly, Stewart et d. (1987) reported that no humpback whales were observed


during aerial surveys on or near areas hunted by vessels from the Akutan whaling station inthe eastem
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Aleutians. Braham et d. (1977) saw 14 humpbacks in the northern Bering Sea in August 1976, and


Brahamet a/. (1982) documented 25 humpbacksbetween 1958-1978 inthe southern BeringSea between


Unimak Pass and the Pribilof Islands.


B. Wlnter D lstrlbutlonand Hab l ta  Use


Humpback whales in the North Pacific now winter on three geographically separatedwintering grounds


(Rice 1978): (1) the coastaland insular waters alongwestern BajaCalifornia and the mainland of Mexico


extending out to the RevillagigedoArchipelago; (2) the main islands of Hawaii; and (3) the islands south


of Japan, includingthe Ryukyu, Bonin, and northern Mariana Islands.


1. Hawaiian Islands


Surveys duringthe 1970's (WolmanandJurasz 1976; HermanandAntinoja 1977; RiceandWolman 1978)


found humpback whales concentrated in certain areas around the larger Hawaiian Islands (Figure 6).


Highest population densities were typically reported in the 'four island area' (Maui, Molokai, Lanai,


Kahoolawe), on Penguin Bank, around Niihau Islandand along the leeward coast of Hawaii Island, from


Keahole Point northto Upolu Point. Kauai, Oahu and the eastern and southwestern coast of Hawaiihad


lower densities. Few animals have been reported around the atolls, islands, banks, and reefs of the


northwestern Hawaiian Islands. The whales principally use shallow waters within the 100-fathomisobath.


Humpbacks arrive in Hawaiian waters as early as November and a few whales remain until early June


(Hermanand Antinoja 1977; Herman et al. 1980). Individualwhales have been obsetved in southeastern


Alaska as late as December 8 and resighted in Hawaii 79 days later on February 25 (Baker et a/. 1985).


From 1977 to 1979, the earliest influx of whales occurred near the Island of Hawaii. Islands to the


northwest had progressively later dates of arrival and relativepeak abundance (Baker and Herman 1981).


The highest overall density of whales occurredbetween February andApril, butthetiming of the seasonal


peak shifted from year to year (Herman and Antinoja 1977; Baker and Herman 1981). The average


duration of stay is not known for either sex or any age class. The maximum reported residency for an


identifiedfemale with calf was 56 days (Glockner-Ferrariand Ferrari 1985~1).


Newborn and nursing calves with cows are seen throughout the winter. Approximately 6-11% of all


animals sighted during aerial surveys were calves (Bauer 1986; Herman et a/. 1980). Cows with calves


appear to preferentially use lebward, nearshore waters within the 10-fathomisobath, especially alongthe


north coast of Lanai (Herman et d. 1980; Forestell 1986), Maalaea Bay, Maui (Hudnall1978), andthe west


Maui area (Glockner-Ferrariand Ferrari 1985a; Glockner and Venus 1983).


No all-island surveys have been done since 1979, but the general habitat use pattern described above


has remained fairly consistent, with minor exceptions. Recent shifts in local habitat use by cows with


calves.have been noted and attributed to increasing coastal development and increasing use of high-

speed boats, parasail boats and jet skis near shore (Glockner-Ferrari and Ferrari 1985a; Forestell 1986).


According to D.J. McSweeney (pers. comm.) a ' f i e to tenfold' increase wer 'usuaP numbers of whales


along the Kona coast of the Island of Hawaii occurred during the 1986-87 winter season.


Photo-identificationof individualwhales has revealed movements betweenthe Hawaiiwintering grounds


and other locations (Darling and Jurasz 1983; Darling and McSweeney 1985; Baker et a/. 1986). The


Hawaiian winteringground appearsto be most closelyconnectedtothe Alaskan summeringgroundsand


less so to the Central Californian summering grounds. From a catalog of photographs contributed by


researchers throughout the central and eastern North Pacific from 1977 to 1986 Perry et d. (1990)


reportedthe following number of resightingsbetween Hawaii (n = sample size = 634) and other regions:


82 to southeastern Alaska (n = 464) ; 17 to the Western Gulf of Alaska including Prince William Sound


(n = 95) ; 1 to Central California (n = 18); and 2 to Mexico (n = 36).
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Humpback whales winter along the Pacific coast of Mexico, approximately 4,800 km from the H a wa i i

lslands (Figure6). Whales inMexicanwaters are distributedinfour subregions(UrbanandAgsayo 1987):


(1) southerncoast of Baja Californiafrom lslaCedros aroundCabo San Lucasto Loreto; (2) northern Gulf


of California; (3) Mexicanmainland from MazatlantoTehuantepec, includinglslasIsabel, lslasTres Marias


and Bahia de Banderas; and (4) RevillagigedoArchipelago, includinglslasSoccoro, San Benedtcto and


Clarion. Humpbacksare present from autumn untilspringthroughout this range; as in Hawaiithey occur


mainly within the 100 fathom isobath. Some are also reported in the northern Gulf of California during


summer months.


Humpbacks from the Mexican wintering grounds are found with greatest frequency on the Central


Californiasummering ground (Johnson and Wdman 1984; Baker et a /. 1986; Calambokidis et a /. 1988).


The whales from th is eastern Pacific coastal group may be somewhat segregated from those in the


CentralNorth Pacific (Baker et el. 1986). However, at least one whale from Southeastern Alaska and one


whale from the Western Gulf of Alaska have also been seen inMexican waters (Baker et al. 1986). Some


interchange with the Hawaiian wintering ground is also demonstrated by Darling and Jurasz's (1983)


report of two whales sighted in bothHawaii and Mexico and Baker et a/.'s (1986) report of a third. Other


evidence of interchangeissuggestedby the close similarity inhumpbacksongs from these two wintering


grounds (Payne and Guinee 1983).


Prior to intensive commercial exploitation, humpback whales were known to winter in the vicinity of the


Mariana, Bonin and Ryukyu Islands, and the Island of Taiwan (Nishiwaki 1967; lvashin and Rwnin 1967;


Townsend 1935). A shore-based whaling station in the Ryukyu lslands took substantial numbers of


humpback whales during the late 1950's and early 1960's. Recovery of Discovery-typetags by the


commercial whaling fleets prior to the protection of humpbacks documented the mwement of six


individuals from U.S. waters in the Eastern Bering Sea, north of Unimak Pass, to the Ryukyu lslands


(Ohsumiand Masaki1975; Nishiiaki1967). The degreeof interchangewith other winteringor summering


grounds in the North Pacific is unknown.


Darling (1989) found humpback whales commonduringMarchandApril, 1989, intheOgasawataIslands,


an archipelago of small islands about 1200 km south of Tokyo. 

Darling's team identified a total of 60


individualhumpbackwhales by fluke photographsobtainedduring1987-1989. Sincethe identifiedwhales


included mothers and calves, courtship groups and singers, Darling concluded that the Ogasawara


lslands (also called the BoninIslands) are used for mating and cakingand estimated that the population


may be at least in the low hundreds. Songs recorded on the Ogasawara range were similar (but not


identical) to songs recorded in Hawaii at the same time. No photographic matcheswere found between


20 of the Ogasawarawhales and 2000 humpbacksidentifiedfromthe EasternNorthPacific (Darling 1989).


Darling (1 989) identifiedseveralother Asian locationsthat appear to be usedduring winter by humpback


whales, including waters southwest of Okinawa: southeast of Taiwan; and southeast of the Ogasawam


lslandstothe NorthernMariana Islands. No conclusions can be madeyet about the relationshipsamong


those groups of whales or among them and the Central or Eastern North Pacific stocks.


C. Abundance and Trends


According to Rice (1978), the North Pacific humpback whale population may have numbered


approximately 15,000 individuals priorto exploitation. Intensive commercialwhaling remwedmore than


28,000 animals from the North Pacific during the 20th century and may have reducedthis populationto
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as few as 1,000 before i t was placed under international protection after the 1965 hunting season


(Rice 1978).


1. Summerina Grounds


Current informationfrom aerialand shipboardsurveys or individualidentificationislimitedtothree regions


within the territorial waters o f  the United States: 

(1) the coast o f  Central California; (2) southeastern


Alaska; and (3) Southcentral Alaska, including Prince William Sound, Kodiak Island and the Alaska


Peninsula


Available data suggest that the humpback populations o f f  Central California are separate from those off


Alaska. Estimates o f  abundance for those regions are therefore probably independent. However, the


degree to which various estimates for areas within Alaska are additive or overlapping is not yet known.


There may be some overlap between whales in Southeastern and Southcentral Alaska, and between


those inSouthcentralAlaska and the BeringSea-EastemAleutian Islandsregion. A reliable estimate of


the total number of humpback whales summering in U.S. Pacific waters will not be possible until those


relationshipsare clarified. These cautions should beconsidered when interpretingthe following regional


populationestimates.


Aerial surveys off Central Califomia from 1980 to 1983 indicated an annual population o f  338 (95%


confidencelimits, 149to  537) (Dohl et a/.1984). Capture-recaptureestimatesfrom individualidentification


data collected o f f  Central Califomia in 1986 and 1987 are in relatively close agreement with the aerial


surveys, suggesting a regional population o f  about 230 individual (95% confidence limits, 200 to 260)


(Calambokidis et a/. 1988).


InSoutheastern Alaska, capture-recapture analyses of individualsbetween 1979 and 1983suggested a


regional population o f  310 (95% confidence limits, 290 to 360) (Baker el 81. 1985). Similar studies in


PrinceWilliam Sound indicateda regionalpopulationof about 100humpbacks (von Ziegesar and Matkin


1986), with the suggestion that they were part of a larger Southcentral Alaska feeding aggregation that


might extend out into the Gulf of Alaska along Kodiak Islandand further to the southwest.


Shipboard surveys alongthe coast o f  the Gulf o f  Alaska from Yakutat Bay to Kodiak Island, and including


Prince William Sound, provided an estimate o f  364 individuals, although sample size was too small to


calculateconfidenceintervals(Rice and Wolrnan 1982). Aerial surveys alongthe Alaska Peninsulafor the


combined Shumagin and KodiaWCodc Inlet planning areas o f  the Shumagin planning zone in 1987


yielded an estimate o f  humpback whale abundance o f  1247 (standarderror, 855 to 1639) (Brueggeman


et a/. 1988).


2. Wlnterlna Grounds


In Hawaiian waters, shipboard surveys in 1979 indicated a seasonal population of 550 to 790 (Johnson


and Wolman 1984). More recently, Baker and Herman (1987) used capture-recapture methods to

estimate 1,407 (95% confidence limits, 1113 to 1701) for this population across a three-year period.


Inthe first attemptto censushumpbacksinMexicanwaters, Rice (unpublished, summarizedin Rice1974)


counted 1 02 whales during 68 days o f  shipboard surveys between January 26 and March 15,1965, and


concluded that he had seen a fairly large proportion of the population, which probably contained only a


few hundred individuals. Urban and Aguayo's (1 987) ability to photo-identify wer 100 humpbacks near


lslas Socorro and Isabel during winter and spring o f  1986, led those authors to conclude that the overall


Mexican population is larger than Rice (1974) reported. Ahrarez F. (1985) used photo-identification and


capture-recapturemethodstoestimatethat inone breedingseason, approximately 300 humpbackwhales


passthrough a circle of 15nauticalmiles radiusaround lslaIsabel. As previously mentioned, movements
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o f  several whales betweenMexicoand Hawaii have been reported (Darling and Jurasz 1983; Baker et 81.


1986).


No formal population estimates are availablefrom the Asian wintering grounds. Rice (1978) thought that


less than 100 animals used those waters.


It seems likely that the large majority o f  animals inthe North Pacific currently winter in Hawaiianwaters


(Baker et a/. 1986). Baker and Herman's (1987) estimate of 1,1 13to 1,701 for the regional population c an


be considered a minimum for the entire oceanic population (c.f. Darling and Morowitz 1986). This


suggeststhat the number o f  humpbackwhales inthe NorthPacificmight be currently at only about 7-1 1%


o f  the estimated 15,000 in the unexploited population. This must be considered a very rough


approximation, since the estimate of an aboriginal population o f  15,000 is uncertain.
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V. KNOWN AND POTENTIAL IMPACTS


Though hunting caused a major decline in all humpback whale populations, they are no longer


endangered by that activi i . However, humpbackwhales occur adjacenttohumanpopulationcentersand


are affected by human activities throughout their range. Both habitat and prey are affected by human-

induced factors that could impede recovery. These factors include subsistence hunting, incidental


entrapment or entanglementinfishing gear, collisionwith ships, and disturbanceor displacement caused


by noise and other factors associated with shipping, recreationalboating, high-speedthrill craft,whale


watching or air traffic. Introductionandlor persistence of pollutants and pathogensfrom waste disposal;


disturbanceandlor pollutionfrom oil, gas or other mineralexplorationand production; habiitat degradation


or loss associated with coastal development; and competition with fisheries for prey species may also


impact the whales. These factors could af f ect individualreproductivesuccess, alter sunrival, andlor limit


availability of needed habitat.


A. Subslstence Huntlng


Commercial whale hunting,the single most significant impact on humpback whales ceased inthe North


Atlantic in 1955 and in all other oceans in 1966. The last remaining hunt was carriedout from the Island


of Bequia, St. Vincent and the Grenadines, Lesser Antilles, using small boats and methodsemployed by


19th century Yankee whalers (Ward 1987). In 1987, the InternationalWhaling Commission (IWC) set a


quota of 3 humpbackwhales per year for each of the years 1987through 1989for that harvest, but only


one whale was killed in 1987. The Bequia hunt probably did not adversely affect the overall population


of humpback whales within the Western NorthAtlantic, but it probably slowed recovery ofthe species in


the Lesser Antilles region since i t focused on reproductively mature females (Winn and Scott 1981).


Humpback huntingat Bequiahasprobablyterminated, sincethe menwho organizedthetradition are now


aged or dead.


B. Entrapment and Entanalement In Flshlna Gear


Entrapment and entanglement in active fishing gear (O'Hara et el. 1986) is the most frequently identified


source of humancaused injury or mortality to humpback whales. Humpback whales are large enough


to break through nettingbefore becomingentangled, butthey occasionally entanglein the leador anchor


ropes which they cannot break. Drowningor statvationmay result if humans do not intenfeneto  freethe


whales. The incidence of entanglementscould at least slow, and perhaps prevent population recovery,


especially if humaneffortsto rescuethe Wales were reducedor if fishingeffort increased. Entanglement


in debris, especially lost or discardedfishing gear, could be another source of mortality.


The most significant knownentanglementproblemoccurs innortheasterncontinentalshelf waters around


Newfoundland, Canada, where humpbacks are entrapped during June and July intraps and gillnets set


for cod (Gadus morhua); and gillnets set for salmon (Salmo salar), lumpfish(QcIopte~us lumpus), herring


and various groundfish. The numbersof humpbacksentrappedperyear have rangedfrom 26 to 68 (Uen


et al. 1989a). Collisionswith fishing gear involvingall large animals ranged from 174-813per year (Lien


1989a), but some of this damage was attributable to other large whales, basking sharks (Cetorhinus


maximus) (Lien and Fawcett 1985), and other marine species (Goff and Lien 1989). Inthe past decade


(1979-1989), there have beennearly 600 humpbackentrapmentsinfishery gear reportedin Newfoundland


and Labrador; 93 of the animals died as a result of entrapment (Lien et el. 1989b).


From 1976-1986, the NMFS Northeast Fisheries Laboratoryreported 18 humpback whale entanglements


in fishing gear in northeastern U. S. continental shelf waters (T.P. MacKenzie, pers. comm.). Gillnets


caused 39% of the entanglements; other gear included unspecified ropes and lines, scallop gear, and


seine gear. 

Nine animals were freed by volunteers, 6 were known to have died, and 3 were never


resighted after disappearingwith gear on them.
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The NMFS Southeast Region stranding network reported two humpback whale stranding's related to


entanglement.


The number of humpbackwhale entanglementsreportedalong the Pacific coast of the continentalUnited


States is lower than that reported for the Atlantic Coast. Since the NMFS Southwest Region began


collectingstranding reports in 1978, only two dead humpback whales have been reported. Both Were


entangled in gill nets and were drifting in the Santa Barbara Channel, California (C. Woodhouse, pers.


comm.). Another humpback was releasedfrom a gill net outside of Los Angeles harbor in 1982 (M.T.


Weinrich, pets. comm.). Factors that could contribute to the apparent lower incidence of entanglement


are: (1) migrationoffshore offishing areas; and (2) lower risk of entanglementduringmigrationthan when


feeding. One of three humpbacksfeeding inthe BroughtonArchipelago, central British Columbia coast,


became entangled in a prawn trap, a section of which it was dragging when last seen (0. Duffus, pers.


comm.).


As summarized by von Ziegesar (1984), one humpback whale became entangled in seine nets set for


salmon inPrinceWilliam Soundduringeach of the years 1980,1981 and 1983. Two ofthose animalstore


large holes inthe nets and freed themselves. The animal entangled in 1983 submerged with most of the


gear attached and was not seen again during an intensive 3  hour search. It was presumed to have


drowned. From 1984 through 1989, NMFS Alaska Region (J. Sease, pers. comm.) received reports of


about 18 humpbackwhale entanglementsinadditiontothose reported by von Z i i esa r (1 984). Of those,


13 were entanglements in fishing gear: 6 in gill nets, 3 in long lines or buoy lines; and 4 in unidentified


nets. Ten were freed by volunteers, one freed itself, one died ina gill net and the fate of one is unknown.


The other incidents reportedincludeone entangled incables from an abandoned loggingoperation and


presumed drowned; one freed from entanglement in the anchor line of a small motor vessel; and three


reported entanglements infishing gear that were never confirmed by resightings.


Humpback whales presumably encounter the high seas driftnetfishery for squid and salmon inthe North


Pacific during migration between Hawaii to Alaska, but no reports or anecdotal information regarding


cetacean entanglements from this fishery are available.


Memorial University of Newfoundland, in cooperation with the Department of Fiiheries and Oceans, the


Newfoundland and Labrador Department of Fiiheries and the Newfoundland Fishermen's Union, has


operatedanentrapment assistance program for wera decade. Fishermenwho incidentallycatch whales


can call a toll-free number and trained crews are dispatched to retrieve fishing gear and release


entrapped animals unharmed. The program has been designed to minimize costs of accidents to both


fishermen and whales (Lien 1989b). Prior to the program, entrapped humpbacks died in about 50% of


incidents (Lien 1980). In the earty years of the program, morta l i was reduced to 3096 (Lien 1981). In

recent years, mortality has typically been about 10% (Lien et a/. 1989~ ;Lien 1989a). 

In the Northeastern United States, several private research organizations have assisted NMFS by


designing disentanglement equipment and developing expertise in releasing entangled endangered


species. They released alive 9 of the 18 humpbacks entangled there.


C. Collisions with Shim


Collisions with ships are an increasingthreat to many whale species. If ships get larger and faster and


if the numbers of vessels and/or whales increase, the incidence of encounters can be expected to


increase. Major shipping lanes cross important humpback feeding grounds. For example, commercial


shipping into Boston crosses Stelhvagen Bank and the Great South Channel in the Gulf of Maine;


commercial and military shipping into San Francisco crosses the Gulf of the Farallones. If such whales


either accommodate to disturbance (Beach and Weinrich 1989) or pay less attention to ships when


actively feeding, they would have increased risk of collision. M.T. Wienrich and coworkers (pers. comm.)
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documented at leastfour humpback whales probably scarred by collisionswithshipsduring 1989. Those


workers considered this a greater number of strikes than has been seen in 8 previous seasons of


comparable fieldwork.


At least 5 humpbacks photographed in Southeastern Alaska have large dents or gashes on the upper


body that were probably caused by collision with vessels. 

Most of those whales were also noticeably


skittish when approached by boats or skimfor fluke photography (J. M. Straley, pers. comm.).


Large ships, tugboats with barges on longtowlines and recreationalvessels are potentialcollisionthreats


in some portions of the Hawaiian wintering range and in portions of some migration routes. According


to Glockner-Ferrari et al. (1987), the number of physicalinjuriesto calves, juveniles, and adult humpbacks


as a result of coliisions with boats has increased in Hawaiian waters.


D. Acoustic Dlsturbance


1. Noise from s h ip s , boats and alrcratt


It would not be surprising i f loud noises from ship engines or powerfulsonar could potentially adversely


affect humpback whales by disrupting resting, feeding, courtship, calving, nursing migration or other


activities. Supertankers or other large ships may create potentially disturbingnoise for many kilometers


aroundthevessel (Tyack 1989), but noise production is not necessarilyafunction of ship size andsmaller


vessels can also bevery loud. Many factors can infiuencethe intensityandfrequency spectrum of sounds


producedby boatsandthe potentialeffectsonwhales. Vessel factors requiringconsiderationinclude type


of hull construction, engine type and mounting, exhaust configuration, power and frequency of sonar


units, operation of the boat (e.g. abrupt changes in speed or gears) and others. However, the most


significant source of noise in waters off Alaska, cavitation produced by ship propellers, may be di icu l t

to eliminate. Physical oceanographic factors (Payne and Webb 1971; Watkins and Goebel 1984) and


submarine topography infiuence sound propagationand therefore the distance at which sounds might


affect a whale's behavior.


Short-termdisturbance of humpback whales by vessels hasbeeninvestigatedinAlaska (Hall 1982; Baker


et a/. 1982, 1983); Kreiger and Wing 1984; Baker et el. 1988) and in Hawaii (Bauer and Herman 1986).


Observed responses to vessels includedattempts to move away, changes inpatterns of breathing and


diving and occasional displays of possibly agonistic behavior. Baker et el. (1983) described two


responses of whales tovessels: (1) 'horizontal avoidance' ofvessels 2000 to 4000 maway, characterized


by faster swimming with few long dives; and (2) 'vertical avoidance' of vessels from 0 to 2000 m away,


during which whales swam more slowly, but spent more time submerged. Other responses observed,


such as trumpeting (Watkins 1967) or breaching (Whitehead 1985), lobtailing, or flipper slapping may


sometimes indicate disturbance, but may also signify general excitability (Baker et 81. .1988). The


significance of the extra energetic costs incurred by whales responding in these ways is not known.


Whales appear to respond less to vessels when actively feeding (Baker et el. 1988) or energetically


involved in any other behavior (Hall 1982; W.A. Watkins, J.M. Straley, pers. comm.).


Humpback whales are also known to approach boats. The frequency with which th is behavior is


expressed may vary bemeen different populations and may change wer time as individuals develop


learned responses to particular vessels or vessel activities. For example, Watkins (1986) analyzed log


book entries and other descriptions of humpback whale behavior observed during research cruises in

Cape Cod Bay and concluded that humpback whales *proached boats more frequently followingthe


start of commercial whale watching in that area in 1976. He also reported that some individual


humpbacks apparently learned to approach boats that visii regularly, behaving like trained animals.


Humpback whales that approach boats sometimes remain next to or under the vessel even though the


idling diesel engine seems noisy to a human observer. Similarly, fishermen insoutheasternAlaska often
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report humpbacks circling or following their boats without apparent disturbanceto fishing activities or to


the whales (J.M. Straley, pers. comm.).


Herman et al. (1980) noted low densities of whales near Lahaina, Maui Island, Hawaii, where boats are


concentrated, and suggestedthat whales preferredlocations away from human activity. Forestell(1 986)


conducted a similar survey in 1985and notedlow densities of whales near Lahainaand near Keawakapu,


Maui. During the years between Herman's survey and Forestell's survey, a boat launching ramp was


constructed at Keawakapu which increased access to the adjacent waters by small boat operators.


Forestell (1986) suggested that mothers with calves and groups of large animals, at least, avoided


locations with high levels of vessel traffic.


Glockner-FerrariandFerrari(1985a) havealsoreportedachange indistributionassociatedwith increasing


levelsof vesseltraffic. Accordingtotheir observations, the percentage of females with calves seen resting


and nursing inshallow waters (10 fathoms or less) adjacent to Maui's northwesternshore declined from


77.6% for the period 1976-1979 to 17.5% in 1983. In 1988, only 1.5% of their m o t h e rdsightings


occurred within 0.4 km of shore @.A Glockner-Ferrari, pers. comm.). Although noise from boats and


high-speedthrill craft activities are a likely causative agent, Glockner-Ferrariand Ferrari (1987) pointed


out that pollution and runoff may also be factors contributing to the changing distribution of whales


around Maui.


Noisefrom airplanes and helicopterspresentsanother source of disturbancefor whales. InHawaii, inter-

island commuter traffic and small private planes are the major sources of potential aerial disturbance.


These planes fly regularly between the islands, often crossing areas of high whale concentrations at


altitudes of 1,000 feet or less. Pilas occasionally divert from their flight path to circle whales so that


passengers can watch or photograph. Helicopter tour operators also disturb humpback whales by flying


low or hovering (Tinney 1988). Noise from low flying aircraft has declined in the past few years, in

response to greater awareness and recognition of the potential for disturbingwhales.


Noise from military airplanes and other exercises are also 

sources of disturbance. In Hawaii, aerial


exercises are executedfrom HickamAir ForceBase, KaneoheMarine CorpsAir Station, and BarbersPoint


Naval Air Station on Oahu. The major impact of tactical military aircraft is their use of Kahoolawe Island


as a target. Concerns about the ef f ect of military activities on humpback whales were addressed in a


consutationbetweenthe U.S. Navy and NMFS regardingthe use of Kahoolaweas a target islandin 1979.


Since then, there have been no reported instances of aircraft-deliveredordnance missing the island.


Hermanet a/. (1980) suggestedthat humpback whales arriving in Hawaiianwaters may be disturbed by

military aircraft flying low wer portions of the Auau Channel between the Islands of Hawaii and Maui.


Other ordnance ranges inhumpback wintering areas are Kaula Island, Hawaii; Vieques, Puerto Rico; and


Farallon de Medonilla, Commonwealth of the NorthernMariana Islands.


Two new military activities are also being considered in summering areas. In southern Southeastern


Alaska, the U.S. Navy plansto  construct a nuclear submarinetesting base. The plans includeintensive


sonar arrays and high speed mwement by submarines. Little is known about humpback whales inthat


regionor about the potential effects of those activities onthem (J.M. Straley, pers. comm.). The Canadian


government is planning to establish a large bombing range off the Labrador coast, between CamHright


and Nain, where NATO forces could practiceattackingenemy shipping. The environmentalimpact Study


on the establishment of the largest NATO base in North America at Goose Bay, Labrador, has not yet


been released (J. Lien, pers. comm.).
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2. Commercial Whale Watchlna Boats and Research Boats


Whale watching boats and boats from which scient'lfic research is being done specifically direct their


activities toward whales and may remain in their vicinity for long periods. 

Commercial whale watching


boats are usually less than 30 meters long, althoughlargervessels have been usedon some occasions.


There is some overlap betweenwhale watching and scientific boats, since many commercialwhale watch


boats carry naturalistswho are affiliatedwith researchgroups and collect data and photographs as part


of their duties. Boats used strictly for scientific research include outboard-powered inflatable boats or


runabouts less than 6 m long, sailboats upto about 12m long, and inboard-powered boats upto  about


15 m long. Owing to their expense, few larger vessels are used for research on humpback whales.


Depending on water clarity and other factors, whales may sometimes see the hull or superstructure of


such boats, and visual factors may cause disturbance in some situations. For example, humpbacks


approaching the surface in Hawaiian waters sometimes appear to be startled by seeing the hull of a


drifting boat (D. Glockner-Ferrari, pers. comm.). The potentialfor suchdisturbanceseems greater in clear


water, such as on the Hawaiian winter range. Visual disturbance might occur less often when boats are


under power, since a whale would probably hear the boat before it could see it.


Commercial whale watching trips focusing on stocks of humpback whales that may enter waters under


U.S. jurisdiction are already significant tourist industries in the following locations: Canada, the United


States (including coastal states from Marylandto Maine, California, Hawaii and Alaska); the Dominican


Republic; Virgin Islands; and Mexico. Rapid expansion of this industry, plus increased whale watching


by small privateboats and (occasionally) largecruiseships, is indicativeofthe current highaesthetic and


economicvalue of the humpback whale (Scott 1985; Kraus, submittedfor publication). Since commercial


whale watch businesses usually operate scheduled tours o h of specific ports, they have an economic


interest inthe long-termwelfare o f  the whales they visit. They are perhapsmore likelytocooperatereadily


with effortsto protectthe animals than are the numerousprivaterecreationalwhale watchers, which have


proliferatedwherever small boats have access to whale habitats, and have become problematic insome


areas.


InNovember 1988, NMFS, incooperationwiththe Center for Marine Consewation, convened aworkshop


to seek professionaland public input regarding guidelines and regulationsfor operation of commercial


and privatewhale watch vessels (Atkinsand Swam 1988). The consensus of workshop participants was


that the impact of whale watching needed to be evaluated, but that i t will not be easy to quantify the


possibledisturbance causedby whale watching, especially as the potentialfor such disturbance may be


different in different regions.


Since whale watch trips and scientific research trips frequently operate at locations where humpback


whales aggregatefor feeding or reproduction, it could befearedthat suchactivitiesmight displacewhales


from important habitat. This does not appear to have happenedduring more than a decade o f  intensive


commercial whale watching near Cape Cod Bay, Massachusetts.


The situation may be diierent in Hawaii, as described above, however, i t is not yet possibleto separate


the effects of whale watch boats and scientific research boats from the general increase in recreational


and commercial boat traffic.


The harm of possible disturbance (Beach and Weinrich 1989) or behavioral habituation(Watkins 1986)


should be weighed against the potential benefits of commercial whale watching, which include the


availability of platformsfor research at no cost to scientists, the opportunity for members of the publicto

learn about humpbackwhales and other aspects of marine biology, and stimulation of public supportfor


whale conservation.
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The major sources of industrialunderwater noise appear tobeoffshoreoil, gas or mineralexploration and


exploitation. These activities increase vessel traffic, produce loud sounds for seismic profiling, place


structures in areas used by whales, and introduce ngises from drilling and production into the


environment. Malme et el. (1985 exposed feeding humpback whales in muheastern Alaska to noise


from a single air gun (1.6 x 1 o3cm4or to playback of recordedsounds of oildrilling, productionplatforms


and aircraft. Whales showed no werall pattern of avoidance during 13 experiments, each of which


included between 10 and 40 diierent animals. Whales di edas soon as the airgun was turned o n in

three experiments. These 'startle responses8,which occured at received sound levels between 150 to

169 dB (re 1 mPa), were thought to be caused more by the nwelty of the air gun sound than by its


intensity.


E. Habitat Dearadatlon


1. Chemlcalwl lutlon . lncludlna mtroleum


The werall impact of pollutionon habitats used by humpback whales is not known. Contaminants may


be introduced by rivers, coastal runoff, wind, ocean dumping, dumping of raw sewage by boats and


various industrial activities, including offshore oil and gas or mineral exploitation. 

Concentrations of


organochlorinepesticides, heavy metals, and PCB's have been reportedinhumpback whale tissues from


Canadian, UnitedStates, and Caribbeanwaters (Taruski et el. 1975). According to Geraci and St. Aubin


(1982) and St. Aubin et el. (1984), short-term exposure to spilled oil or other petroleum compounds is


unlikely to have serious direct effects on baleenwhales. However, the biological appropriatenessd the


model used by those authors to evaluate effects of oil o n baleen function has been questioned


(Lambertson et el. 1989). R.H. Lambertson(pers. comm.) contends that the possibili that these whales


could ingest a lethal dose of oil in a short time needs to be re-evaluated. It is not known whether


humpbacks avoid oil spills. In 1979, for example, CETAP observers found humpback whales feeding in


a small oil spill on George's Bank. The consequences of potentiallong-termexposure from catastrophic


events suchas the March1989, spill of wer 10milliongallons of cr ude oilin PrinceWilliamSoundcaused


bythewreck of the supertanker ExxonValdez, are beingevaluated, but noinformation has beenreleased.


The greatest impact of an oil spill o n humpback whales could occur indirectly. Local depletion of food


resources may occur as a result d displacement and mortalii of food species. Some species of


euphausiids and other crustaceans may be highly susceptible to the toxic effects of oil and they are


essentially unable to mwe away from the site of a spill (Rice et el. 1984). Other species such as herring,


capelin, and sand lancecouldbeeffected by rnortalii of eggs and immature lifestages, thereby reducing


recruitmenttothe size classes usedby thewhales. Populations of pelagicspawners, suchas anchovies,


might be impacted less severely by an oil spill, since their eggs and larvae would be more widely


distributed. Under most circumstances, a large portion of a year class is not likelytoencounter thesame


spill. However, disasters o n the scale of the Exxon Valdez oil spill, which spread wer more than


2,000 km2, could cause large perturbations in the productivity or distribution of many prey species,


including pelagic breeders.


Current levels of offshore oil and gas development do not appear to prevent the potentialfor recovery of


humpback whale populations. However, the problems of transporting oil may become increasingly


serious. The Wall Street Journal (Wednesday, June 20,1990, page I) , Qn two out of every three days,


on average, an oil tanker in U.S. waters catches fire, explodes, col l ies with a dock or another ship,


breaks apart, experiences mechanicalfailure, runs aground or winds up in some other accident, Coast


Guard accidents indicate.' 

NMFS has raised the issue of cumulative effects in consultations with the


Minerals Management Service (MMS). Currently, offshoreoil production occurs off of the Atlantic coast


of Canada, inthe Gulf of Mexico, off of Central and SouthernCalifornia, in Cook Inlet, Alaska, and in the
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Beaufort Sea near Prudhoe Bay. MMS is considering leasingtracts of outer continental shel lands for


exploration and development in U.S. NorthAtlantic waters, particularly George's Bank; and in Northem


California, Oregon, Washington, and Alaska (MMS five-year plan). 

Several o f  the areas proposed for


leasing include, or are adjacent to, humpback whale foraging areas.


2. Habltat Dearaddon From Coastal Development


Although Reeves et a /. (1978) speculatedthat intensive human use of Delaware and Chesapeake Bays


has precludedtheir use by North Atlantic right whales (Eubalaena glacials), we cannot be certain that


such effects have stopped humpback whales from occupying or repopulating any habitats. One place


where this might have occurred is Oahu Island, Hawaii. 

Herman (1979) summarized evidence from


newspaperreports and other sourcesto suggest that humpbacks occurred alongthecoast of Oahu from


the 1930'sto 1 950 ' ~ ~  but not afterthe later 1960's. Althoughthe apparent disappearancecould be related


to increased commercialhunting inthe North Pacific during th6 early 1 96 0 ' ~ ~  Herman (1979) speculated


that acceleratedcoastaldevelopment o f  Oahu may havedisplacedthe whales, citingpotentialdisturbance


by pile drivers and other construction noises, increasedrunoff, and increases in boat and air traffic. This


interpretationiscomplicated by the complete lack o f  documentation o f  the existence o f  humpbackwhales


aroundthe HawaiianIslandspriortoabout 1 850 (Herman 1979), and also by Hermanet d.'s (1980) report


that whales, includingsome calves, occur along the Oahu coast during Marchand April, perhaps as they


beginthe northward migration.


Coastal development could have particularly significant impacts in wintering ranges, where humpback


populations concentrate. It may not be a coincidencethat the primary remaining breeding site in the


Antillean range, Silver Bank, is located wer 100 km from land, relatively inaccessible to people, and


protectedfrom much shiptraffic by a fringing reef. Most other apparentty suitablewintering habitat in  the


Greater and LesserAntilles is exposedto rapidgrowth o f  humanpopulations, and concomitant increases


inindustry, shipping, harborconstructionand dredging, small boat recreation, fishing, tourism and resort


development, and localpollution. The degreetowhich these activitieshave restrictedrepopulation ofthe


Lesser Antillean wintering range is not known.


Among the activities occurring in Hawaiian humpback whale habitat are harbor and boat ramp


development, installation o f  permanent vessel moorings, recreationalwater sports, increased boat traffic,


dumping of raw sewage by boats, commercial thrill craft activities, construction o f  outfalls for waste water


discharge, runoff from the Olowalu dump site, agriculture and associated runoSf, and development of


thermal turbinesfor energy generation. Undetwater noiseand chemical contamination may be the most


important potential impacts, but increased turbidity or other factors could also be locally significant.


Similar lists could be constructedfor coastalareas in many states or countries. However, these activities


are particularly significant in Hawaii, because local waters are the primary site for reproduction of the


eastern North Pacific feeding aggregation.


Water-dependentconstructionactivitiesfrequently involveblasting, dredging, and fillingwhichcouldresult


in displacement, injury, or mortality of humpback whales. These adverse effects can and should be


mitigated or eliminated through seasonal timing or construction design modifications. While the actual


physical loss of habitat may be small in comparison to the total habitat available, secondary ef f ect s


associatedwith the initial habitat modificationmay have negative consequences on the distribution and


reproductive success of humpback whales. Examples o f  such impacts might include increased vessel


traffic associatedwithharbors, ramps, moorings, andhotels; development o f tourismfocusingonwatching


whales or diving with them; degradation o f  water quality resulting from increased surface runoff


(agricultural, industrial, and residential) ; and sewage effluent from land and vessels. For example, onb


one Hawaiian marina has a sewage pumping station. Consequently, boats dump sewage directly into


the water and sewage slicks can be seen at the surface (Glockner-Ferrariand Ferrari 1985b).
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Both the mainland shore of Western Mexico and the coast of southern Baja California are currently


undergoing rapid development for tourism. Evidence from photo-identification studies indicates that


waters along those shores are the primary wintering ground for humpbacks of the Central California


feeding aggregation. Protective actions in U.S. waters used by this population in summer will be less


effective in promoting population recovery i f development produces a decline in the suitability of their


winter habitat.


The effects of the Alaskan logging industry are increased soil erosion and runoff, plus infusion of large


quantities of bark into nearshore waters where humpbacks concentrate. Discharges from pulp mills


containing numeroustoxic chemicals occur where whales congregateto feed on herringin Sitka Sound


(J.M. Straley, pers. comm.). Increasedvesseltraff~candlograftingcould negativelyimpactwhales directly


or indirectly in local feeding areas (C.S. Baker, pers. comm.).


F. ComPetltlon for Resources wtth Humans


Cetaceans are important components of marine ecosystems (Katona and Whitehead 1988). Recent


information indicates that marine mammals probably consume at least as much fish as is hatvested by


humans (Kenney et el. 1985; Laws 1985; Winn el el. 1987). Humans and humpbacks may be competing


for prey if either takes a large fraction of a fishery stock, even if those takes occur at dierent times.


Humpback whales are known to feed on several species of fish that are harvested directly by humans.


Inaddition, they feed on species which are the prey of harvestablefishes. The magnitude and details of


potential resource competition between humans and humpback whales is not known, but expanding


human and whale populations and the increaseddemand for fish products may create new problems.


The issue could become especially severe if new or expanding fisheries target on species used


extensively by humpbacks, such as sand lance inthe North Atlantic and capelin and herring in Alaska


The relationshipbetween humpbacksand fishermeninNewfoundlanddemonstratesthat recovery of the


whale populationmay createsome practicaldifficulties. Humpbacksare seen as pests by Newfoundland


fishermen. Perhaps the chief reasdnthat fishermen tolerate the level of fishing damages caused by the


whales isthat the animalsare classified as endangered (Lien et a/.1985). tf damages increase on a scale


similar to trends in the last 10 years, i t seems likely that Newfoundlandfishermen will not continue to


cooperatewith programsthat encourage populationgrowth and that they will demandfull compensation


for damages that the animals inflict (Lien 1989a; Uen et a/. 1989a). Thus, the degree of additional


humpbackpopulationrecoverythat can besustained alongthe Newfoundlandcoast may depend inlarge


part onwhether itwill be possibleto maketechnologicalchanges infishing practicesor fishinggear which


minimize damage by the whales.
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VI. RECOMMENDED RECOVERY ACTIONS


A. Goals


This Plan recommends actions designed to help humpback whale populations to grow to at least 60%


of their abundance before commercial hunting and to expand into formerly occupied ranges. Since it is


not yet possible to estimate pre-hunting population sizes sufficiently accurately, an interim goal is


recommendedthat humpback whale populationsaddressedin this Plandouble in sizewithinthe next 20


years. The Plan sets out four major objectives: (1) maintain and enhance habiiat; (2) identify and reduce


human-related mortality, injury and disturbance; (3) measure and monitor key population parameters to

determine if recommendedactions are successful; and (4) imprweadministrationandcoordination of the


werall recovery effort for this species. 

Recommended legislative, enforcement, management, and


researchtasks are detailed below.


The ultimategoal of this Plan is to be 'bioloaicallv successful.' Biologicalsuccess will be achieved when


humpback whales occupy all of their former range in sufficient abundance to buffer their populations


against normal environmentalfluctuations or anthropogenic environmental catastrophes (e.g. a large oil


spill) . The best estimator of continued biological success will be if the Plan is 'numericallv successful.'


Numeric success will occur when humpback whale populations grow to levels where their population


dynamic responses indicatedensity dependentreductionsinproductivi i.Suchchangeswill indicatethat


the populationis nearing its carrying capacity under prevailingenvironmental conditions. Managers will


then haveto judge whether that populationis sufficiently largeto expect long-termbiologicalsuccess, or


whether some environmental parameters might be modifiedto allow the populationto increase further.


Finally,this Planwill be 'politically successfurwhen humpbackwhales are abundant enoughto allowthem


either to be reclassifiedfrom 'endangered' to rhreatened'; or possibly remwedfrom the list of protected


species.


This Plan cannot now identify specific target population sizes at which such 'downlisting' might be

considered. Different populations of large mammals achieve maximal productivity at approximately 60%


to 80% o f  environmental carrying capacity. Since neither pre-commercialwhaling historicalabundance


nor current environmental carrying capacity can yet be estimated sufficiently accurately for humpback


whales, suchpercentagescannot now beusedas goals. The desirabilityof downlistinga populationmay


be consideredwhen its populationdynamic parameters indicatethat i t is approachingthe environmental


carrying capacity.


Giventhe interimgoal o f  doublingthe size of populationswithin 20 years, acceptableevidence of ongoing


population recovery will be (1) statistically significant trends of population increase as determined by

accepted methods of populationanalysis; and (2) statisticallysignificant trends of populationincreasein


portionsof the range knownto have been occupied inhistoricaltimes. Suchevidence must be collected


separately for the populations which either breed and/or feed largely in waters under the jurisdiction of


the United States. This Plan recommends the development of imprwed, standardized methods for


estimation of current population sizes and trends, so that recovery can be monitored more preciseb.


Additional research to estimate historical population sizes is also recommendedin order to put current


and future population levels into a broader context.


Underlying this Plan is the necessity that humans and humpback whales share the marine habidat.


Human use of the ocean will.notcease, so it is unlikely that the humpbackwhale could or should return


to its full abundance of previous millennia On the other hand, recovery to the degree identifiedabove


will still require some restraints on the part of humans. In seeking this balance, any interference with


human activities that may be proposed inthis Plan should be based on -reasonableevidence that there


would be some corresponding benefiito the whales.
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B. Step-down Outllne


OBJECTIVE 1.  MAINTAINAND ENHANCE HABITATS USED BY HUMPBACK WHALES


CURRENTLY OR HISTORICALLY.


1.1 ldentify essential habitat.


1 .1 1 ldentify essential habitat in Hawaiian waters.


1.12 ldentify other essential habitat in U.S. waters. 

1 .I3Encourage protection of essential habitat under the jurisdiction o f  other nations.


1.14 Refine description of habitats and habitat features utilued by humpback whales. 

1.2 Examine history of occupancy and potentialfor repopulation o f  important habitats. 

1.21 Gutf of Mexico and northwestern Caribbean. 

1.22 Hawaiian Islands. 

1.23Western North Pacific and Trust Territories o f  the Pacific (Guam). 

1.24 American Samoa. 

1.25 Lesser Antilles. 

1.3 ldentify and minimize possibte adverse impacts o f  human activities and pollution on important 

habitat. 

1.31 Developprotocolfor monitoringphysical and chemicalfactors that coulddecrease habitat 

suitability. 

1.311 Investigate responses of humpback whales to human-related habitat changes. 

1.3111 Reduce disturbance from human-produced underwater noise in Hawaiian 

waters and in other important habitatswhen humpback whales are present. 

1.4 Monitor parasite load, biotoxins and anthropogenic contaminant level in tissues of whales and 

their prey. 

1.41 Develop standardized protocol for sampling tissues o f  whales using strandings and 

biopsies. 

1.42 Develop protocolto sample anthropogenic contaminant levels intissues of prey. 

1.43 Implement base-line study o f  parasite load in whale tissues and contaminant levels in

tissues o f  whales and prey. 

1.44 Monitor biotoxinconcentrationin tissues of prey species and whales. 
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1.5 Prwide adequate nutrition. 

1.51 Monitor levels of prey abundance. 

1.52 Identify and evaluate fisheries competition. 

1.53 Prevent initiation of new large-scale fisheries for primary prey of humpback whales. 

1.54 lmprwe cooperationwith commercial fishermen. 

1.6 Develop Federal-State-Localpartnerships for protectinghumpback whale habitats. 

1.61 Encourage government entities at all levels to correct existing impacts on habita! of 

humpback whales. 

1.61 1Conveneworkshop on habitat protection of humpbackwhale winter ranges inwaters 

under U.S. jurisdiction. 

1.612 Convene workshop on protecting humpback whale habitats in Alaska 

1.613 Conveneworkshopon protectinghumpback whale habitatsinCaliforniaand Mexico. 

1.614 Convene workshop on protectinghumpback whale habitats along the east coast of 

the United States. 

1.7 Encourage multinationalcooperationto protect humpback whale habiitats. 

1.71 D istribute U.S. Humpback Whale Recwery Plan to other countries and provide follow-up 

communication as appropriate. 

1.72 Integrateplanrecommendationswith goals of the InternationalWhaling Commission(IWC). 

1.73 Encourage habitat and environmental protection for humpback whales by other nations. 

1.74 Encourage other nationsto develop recwery plans for conservationand management of 

humpback whales. 

1.75 Negotiate bilateral or multilateralagreements to protect humpback whale habitats. 

OBJECTIVE 2. IDENTIFY AND REDUCE DIRECT HUMAN-RELATED INJURY AND MORTALITY.


2.1 Continue prohibition on commercial hunting of humpback whales. 

2.2 Continue to identify sources and rates of human-inducedinjury and mortalityand use information 

to reduce those factors. 

2.21 Reduce mortality and injury from entanglement in fishing gear or other obstacles. 

2.21 1 lmprwe reporting of entangled whales and rescue them when possible. 

2.212 Use standardized forms for entanglement reports. 
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2.213 Investigate and modify fishing gear to prevent entrapinent or entanglement. 

2.214 Identifyand implement seasonal and/or geographic regulationsfor fishing gear that 

may kill or injure humpback whales. 

2.215 Requirefishing gear to  be remwedwhen fishery ends. 

2.22 Evaluate impact on humpback whales from collisionswith ships or boats. 

OBJECTIVE 3. MEASURE AND MONITOR KEY POPULATION PARAMETERS.


3.1 Estimate and re-evaluatehistoric population sizes. 

3.2 Improvecurrent populationestimates by evaluatingand re-analyzingexistingdatawith imprwed 

techniques. 

3.21 Convene workshopto  develop capture-recaptureestimate of humpbackwhale abundance 

inthe North Pacific Ocean using existing photographs. 

3.3 Systematize sampling methodsfor estimating population size. 

3.4 Maintainand developfacil l iesfor obtaining, archiving and analyzing data on humpback whales. 

3.41 Archive existing data

3.41 1  Maintain centers for comparative analysis of identification photographs. 

3.412 Identify,.accumulate and archive existing sightings survey data

3.42 Dedicate research vessels to study humpback whales and other endangered cetaceans. 

3.421 Build or retrofit research vessels. 

3.422 Charter research vessels. 

3.43 Extend photo-identificationstudies. 

3.5. Perform new field studies on population dynamics. 

3.51 Examine rates of birth, survivorship and mortal i .

3.51 1  Convene workshop to estimate survivorship of calves based o n existing indiidual-

identification photographs. 

3.512 Identify and quantify causes of natural morta l i  in juvenile and adult humpback 

whales. 

3.52 Define geographic subdivisions of population. 

3.521 Analyze and evaluate existing information on population subdivisions. 

3.522 Implement immediately initialsurveys of selected regions. 
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3.523 Describe migration routes and transit times. 

3.5231 Employ long-term radio tags. 

3.5232 Employ underwater listening stations. 

3.5233 Utilizegenetic techniques. 

3.53 Estimate abundance of humpback whale populations. 

3.531 Perform new census surveys. 

3.532 Encourage and participate in internationalsightings surveys. 

3.533 Implement imprwedsampling programfor capture-recaptureestimate of population 

abundance. 

3.6 Assess population status and trends. 

OBJECTIVE 4.  IMPROVE ADMIN ISTRATIONAND COORDINATION OF RECOVERY PROGRAM


FOR HUMPBACK WHALES.


4.1 Select Director and implement Recovery Plan. 

4.2 Improve governmental coordination. 

4.3 Improve coordination with non-gwernmentalagencies. 

4.4 Expandor reconstitutea Recovery ImplementationTeam, updatetheRecovery Plan and prepare 

ComprehensiveWork Plans for each stock. 

4.5 Collect and archive available informationon humpback whales, Includingtranslations of foreign 

literature. 

4.6 Improveprocessfor obtaining permitsto do researchonmarine mammalsand makeappropriate 

changes. 

4.7 Maintain coordination with other recovery programs. 

4.8 Reassess as appropriatethe goals for population recovery. 

4.81 Change listings in Endangered Species Act (ESA) as appropriate. 

4.9 Develop educational materials in support of Recovety Plan objectives. 

4.91 Produce and distribute educationalmaterials. 

4.92 Improve cooperationwith the whale watching industry. 
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C. NARRATIVE


OBJECTIVE 1.  MAINTAIN AND ENHANCE HABITATS USED BY HUMPBACK WHALES


CURRENTLY OR HISTORICALLY.


Humpback whale populations in each ocean basin occupy broad geographic ranges. The extent and


quality of those habitats must be maintainedso that current populations may increase. Modification or


destruction of essential habitat or food resources from pollution and/or other human activities may


become a major limitingfactor for humpback whale populations. While further studies are being done


andamel iativemeasuresare accomplished (see below), an interimobjective isto preventfurther habitat


degradation. This can be accomplished by carrying out measures identified throughout Objective 1.


Compliance with existing environmental laws at all levels will eliminate many, but not all, threats to


humpback habitats. Federal, state and local agencies and their international counterparts must be


encouragedto maintainand protectnaturalpopulationsthrough appropriatelegislative, enforcement and


management activities. Federal, state and local agencies, as well as private institutionsthat operate


facilities or programs, authorize or fund such activities, or otherwise retain jurisdiction or control over


portions of the marine environment where populations of humpback whales now exist, will be asked to


take pan in maintainingexisting populations under the appropriate steps described below.


1.1 ldentifv essential habitat. NMFS should identify areas essential to the survival or population


growth of existing humpback whale populations. Winter habitatsare especially criticalto humpback


whales. Winter ranges are typically restricted in geographical extent and may be used by whales


from severalfeeding locations. Inorder for recovery of populationstooccur, winter breedinghabitat


must not be constricted further, and mothers must be able to bear and nurse their'calveswithout


disruption.


1.11 ldentifv essential habitat in Hawaiianwaters, Coastal waters less than 100 fathoms deep


around the main Hawaiian Islands are essential to humpback whales. These waters are of


paramount importancefor reproductive activities of the CentralPacificstock, which includesthe


majority of humpbackwhales inthe NorthPacificOcean. Sincethese waters are threatened by


increased coastal development activities and possible habitat disruption, determination of


appropriate protectionfor essential areas should be completed.


1.12 ldentifvother essential habitats in U.S. waters. Seasonal protection of other winter or


summer ranges within U.S. waters also enhance population recovery. A determination of


appropriate protection for these areas should be completed.


1.13 Encouraae protection of essential habitats under the iurisdictionof other nations. Winter


ranges crucial to reproduction of various humpback whale stocks are located in waters under


the jurisdiction of many countries (Fig. 1). NMFS should encourage and assist, as appropriate,


initiatives to protect such habitats in ways that will benefit the recovery of humpback


populations.


1.14 Refine descriDtion of habitats and habitat features utilized bv humpback whales. 

More


accurate characterization of humpback whale habitats and their use will contribute to effective


decisions for managing this species. Meaningfuldescription of use of habitats must combine


basic informationonthe whales' biologyand behavior with detaileddescriptions of physicaland


biologicalcharacteristics of habitatscurrently utilized. Factorsto  be evaluated more precisely


include depth, bottom type and topography, water temperature, turbidity, acoustic


characteristics, current speed and direction. Features offering protection from currents or


storms needto be identifiedfor wintering ranges. Seasonal abundance of prey species needs


to becharacterizedfor summering ranges. Sampling duration onthe summer range should be
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extended through the winter, where possible, to ascertain the number, age, sex, reproductive


state and behavior of humpback whales that do not migrate to the breeding grounds. Any


differences in spatial and/or temporal use of summering o r wintering habitats by sex,age,


dierent reproductive classes or whales from different feeding aggregations should be


described. The resulting data should be i ncoprated into methods for populationestimation


and other managementdecisions, includingenvironmentalimpact statements. When possible,


this information should be obtained by using or modifying existing sampling programs (e.g.


MARMAP, NMFS surveys, EPA environmental assessment programs, etc.). New sampling


initiatives may also be needed, and additionalfactors to be sampled may be identified in the


Mure.


1 .2 Examine historv of o c c u ~ and wtentialfor remoulation of imwrtant habitats. A goal of this


Plan is to give humpback whale populationsthe opportunity to expand intohabitatoccupiedduring


historicaltimes. Further information is needed on the hist* of occupancy ofthe fdlowing regions,


the locationand extent of habitats utilized, and their potentialfor repopulation by this species. The


regions listed below are at least partly under U.S. jurisdiction, include winter range currently or


historically used by humpback whales, o r are particularly important to recovery of selected


populations.


1.21 Gulf of Mexico and northwestern Caribbean. Humpbacksnow visit the Gulf of Mexicoand


northwestern Caribbean Sea only infrequently. However, portions of that region could be


suitable for the species and may have been used inearlier times. Surveys of existing literature


should be undertakento providebaseline information regarding any historicalhumpback whale


occurrence in these areas. Examination of Spanish log books from the early periods of


American colonization could be useful in t h i i  task. 

Resulting information plus data from any


recent or ongoingcetaceancensus surveys should be used to evaluate whether additionalfield


sutveys are needed. In support of this subtask, i t is recommended that international


collaboration with Mexico, Jamaica and Cuba be initiated. Appropriate vehicles for this


collaboration could be the MIC, MWUS-GULF, or the Western Atlantic Turtle Symposium


PATS) model.


1 .22 Hawaiian Islands. A discrepancy exists between the current high use of the Hawaiian


lslands as winter range for humpback whales and the lack of historicaldocumentation of the


presence of this species in Hawaiian waters. Further research is neededto evaluate whether


humpback whales have only colonized Hawaiian waters in recent centuries, and i f so, to

determine where else they might have wintered.


1 .23 Western North Pacific and Trust Territories of the Pacific (Guam). As summarized in Rice


(1 974), humpbackwhales have historicallywinteredaroundthe Manana Islands, Bonin Islands,


and fromsouthern Honshu, Kyushu and South Korea southwest throughthe Ryukyu Islands to

Taiwan. A long history of shore-based hunting and pelagic whaling reducedthis populationto


the low numbersseentoday. Ecologicalcharacterization of historicallyimportantwintering areas


within this general range may helpto evaluate their potentialfor repopulation. Darling's (1 989)


ongoing research on humpback whales in the Ogasawara lslands (Bonin Islands) includes


updated informationon occurrence at various locations in th i i  region. Further information o n


historic abundance is needed.


1.24 American Samoa. In order to evaluate possible changes in abundance and distribution,


it is recommendedthat NMFS describecurrent and historicalabundance of humpback whales


in waters surrounding American Samoa.
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1.25 Lesser Antilles. The Lesser Antilles include winter habitat historically important to


humpback whales, but current population size appears to be depressed. Further research is


neededto examine the reasons for this differenceandto evaluate whether the subsistencehunt


at Bequia Island, St. Vincent and the Grenadines (Ward 1987), affected population recovery.


In support of this subtask, collaborative research with the Caribbean nations of the region


should be initiated. Appropriate vehicles for this research may be through IWC, IOCARIBE, or


usingthe WATS model.


1.3 ldentifv and minimize ~ossib le adverse impacts of human activities and ~ol lu t ion on immrtant


-

habitat. Now and for the foreseeable future it will be necessary to monitor the occurrence and


abundance of human-relatedchemical and physicalfactors that coulddecreasethe ability of habitats


to support humpback whales or their prey. Among the environmentalfactors that could affect the


suitability of habiatsfor humpback whales we: (1) physicalstructures, such as oil drilling platforms


or rigs; (2) industrialactivities, byproducts, effluent, and/or domesticwaste disposal; (3) dredgingor


disposal of dredge spoil; (4) runoff from agriculture, mining, lumbering or other activities; (5)


underwater noise from ships or boats. As effects of human activities become more pervasive


throughout the ocean, the pcssib i l i i increasesthat habitatsor populationsmight becomeunsuitable


by insignlicant stages, each too small to command notice or action. Evaluation of results should


also take into considerationthe possibility of cumulative or synergistic interactions betweenvarious


factors. Better compliance with existing environmental laws is also needed to reduce potential


impacts on habitat qual i i .

1.31 Develop protocolfor monitorina phvsicaland chemicalfactors that coulddecrease habitat


suitability. Increases in the amount of human-made noise, turbidity caused by erosion or


eutrophication,and perhapsother physicalfactors couldaffectthe suitability of habiitatscurrently


or potentially used by humpback whales. A plan for long-term sampling and monitoring of


physical and chemicalfactors at selected locations knownto be importantto humpbackwhales


should be constructed and incorporated, where possible, in existing environmental sampling


programsor innew programs recommendedinthis Plan. Among agencies already conducting


related monitoring activities are NMFS (groundfish surveys, Status and Trends Benthic


Surveillance Program, Mussel Watch Program), MMS (environmentalimpact assessment), EPA


(monitoringof disposalsites for dredge spoils, sewage sludge, industrialwastes), ONR and the


Army Corps of Engineers (environmentalimpact assessment).


1.311 lnvestiaate responses of humpback whales to human-related habitat chanaes.


Investigations of short- and long-term responses of humpback whales are needed when


human-related habitat changes, such as pollution,waste disposal, oil spills, vessel traffic,


or others, occur near known feeding or breeding areas. The resulting informationshould


..be usedto predict potentialeffects of future changes andto identify previousmodifications


to habitat that may have affected distribution or population size of the humpback whale.


Agencies such as MMS, Navy, U.S. Forest Service, Army Corps of Engineers and others


that oversee development activitiesthat can result in habitat alterationshould be involved


in such research. Valuable information may be gained when such incidents occur within


foreign or internationalwaters, but other provisions for leadership inthis task will then be


necessary.


1.3111 Reduce disturbance from human-produced underwater noise in Hawaiian


waters and inother important habitatswhen humpback whales are present. Acoustic


informationisimportant inthe l i e  of a humpbackwhale. Feedinghumpbacksmay key


in on sounds produced by other individuals or by prey. Migrating humpbacks may


listenfor sounds produced by other individuals, animals on the bottom, or echoes of


their own vocalizations. They may also listenfor calls of killer whales (Orcinus orca),
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as warnings of the presence of those potentialpredators. The exact functions of calls


produced by humpback males on the winter range, and possibly at other times, are


not fully understood, but they appear to have extremely important functions in


reproduction and social organization.


Human-produced noises could potentially reduce information available to whales,


physically disturb them, prevent them from carrying out some activities, or even


displace them from preferred habitats. 

It is not possible to predict these ef f ect s on


humpback whales by generalizingfrom informationknown about other species. Some


information is available for this species (Baker 1982, 1983; Malme et a/. 1985).


Additional research could be performed, but it is likely to be expensive and may


provide ambiguous results.


A more direct and cost-effectiveapproach will be to work toward minimizing hurnan-

producedunderwater noise, particularly incriticallyimportantareas such as Hawaiian


waters or other winter ranges, but also at other locations when whales are present.


For example, whale watch boats and some researchor commercial boats should be


designed (or chosen) and operatedwith noise reductionin mind. Choice of features


such as exhaust configuration, engine and generator types and mountings, should


includenoise reduction as a design goal. Boat operators should be instructedinthe


importanceof underwater sound andtaught how to maneuver quietly so as to reduce


the intensity (amplitude) of underwater sounds and avoid abrupt changes in sound


intensity. Reduction of human-produced underwater noise could also benefit other


marine species present, including some endangered species. Efforts to reduce


industrialnoise should also be undertaken by MMS and other appropriate agencies,


where possible.


1.4 Monitor parasite load, biotoxins and anthrowaenic contaminant level in tissues of whales and


their prey. Contaminantssuch as pesticides, PCB's, hydrocarbons(e.g. crude oil), heavy metals and


others, could affect survival of humpback whales. Systematic, long-termmonitoring of the presence


and quantity of such substances in humpback whales and in their prey species is needed to


determine trends in environmentalqua l i, Tiiues sampled should be analyzed by a standardized


laboratory protocolto allow comparabii i . Samples should be archived in a centralized l oca t i i for


future verification of results or use infurther analyses. The EPA,NOAAINOSIOAD and MMS should


take the lead in contaminant monitoringstudies.


1.41 D evelo~ standardized ~rotocol for samplina tissues of dead or l i i ina whales uti l i i ng

strandinas and biocsies. NMFS should consult with veterinarians, physiologists, biochemists


and field biologists to develop a lis t of tissues that should be sampled from dead or l i n g

whales and analyses performedinorder to evaluate the amounts of contaminants they contain.


This listshould also includedetailedinformationon proceduresfor obtaining, preserving, storing


and ultimatedisposition of samples. Inorderto make best useof samples, tissues and resuting


information, construction of this list should be coordinatedwith other photographic and tissue


samplingneeds identifiedinthis Plan. Materialprepared by Geraciand St. Aubin (1978), Becker


et a/. (1988), Wise et a/. (1988) and Heyning (in press) may be helpful in this task.


Implementation of this protocolshould utilize, supplement and support stranding and salvage


networks already in place. Synthesis of existing information or new research should be


undertaken to ascertain whether and how biopsy samples taken at sea could be wed for


physiological analysis (e.g. hormone levels) or analysis of anthropogenic contaminants.


1.42 Develop ~rotocol to sample anthrowaenic contaminant levels intissues of Prey. Concern


over the accumulation of chemicalresiduesinhumanfoods hasstimulatedprogramsto monitor
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their occurrence in commercial fishes. Similar initiatives should be undertaken to monitor


chemical and biological toxicants in humpback whale prey species. Federal agencies that


commonly monitor the marine environment for contaminant 

levels, including the EPA,


NOWNOSIOADand MMS, should take lead responsibilityfor this monitoring activity.


1.43 lm~lernentbaseline studv of mas i te load in whale tissues and contaminant levels in


tissues of whales and prey. Informationdeveloped infulfillment of previous tasks should beput


to use in implementation of a continuing program for sampling, a na lysis and evaluation of


parasite levels and levels of contamination in whales and their prey. This information will


contributeto better understanding of natural mortality and human-related mortality.


1.44 Monitor biotoxinconcentrationintissues ofDrev sm i es andwhales. Biotoxins arepoisons


producednaturally by l i n g organisms. The involvement oftoxins produced by dinoflagellates


in the deaths of humpback whales (Geraci et a/., 1990) and possibly bottlenose dolphins


(Tursiops truncatus) (Geraci 1989) intheWestern NorthAtlantic underscoresthe importance of


developinga standardized programfor sampling and analyzingthe occurrenceand quantity of


substances such as saxitoxin, brevetoxin, or other biologically-producedtoxins in humpback


whale prey species and in the whales themselves. Appropriate samplingproceduresshould be


developedand coordinatedwith other long-termsampling programscalledfor in this Plan. The


degree to which recent appearances of biotoxins in baleen whales and porpoises are related


to human-inducedchanges inhabiiat qua l i i  should also be evaluated. NMFS shouldtake the


lead in these activities.


1.5 Prwide adeauate nutrition. Humans can assist humpback whales to achieve their maximal


productiv i by providing, maintaining and optimizing their access to suitable habitats and prey.


Humpbackwhales needaccesstotheir prey populationswer  afeeding rangesufficientlywidespread


to buffer them from local fluctuations in productivity or fisheries take. Despite the tendency of


individualwhales toreturntotraditionalsummer grounds, the locationswhere humpbackwhalesfeed


may change somewhat in response to naturally-occurringshort- or long-term ecological changes.


Parts of the summer range which are not currently used for feeding may produce more prey or


attract more whales in the future. Therefore, maintaining quality and sufficient availability of prey


throughout the current werall extent of humpback whale summer ranges is an importantobjective.


It isalso importantto  improveour understanding ofthe naturalprocessesunderlyingthe productivity


and distribution of prey species as an aid to defining more exactly what portions of the summer


range are required for feeding.


It will be necessary to strike an equitable balance between the whales' needfor prey resources and


the continuing need for humans to utilize fishery resources. Close consultation with appropriate


Fishery Management Councils during accomplishment of tasks in this section will help find that


balance.


1.51 Monitor levels of mev abundance. Much information on the abundance and ecology of


some potential prey populations may already exist from surveys such as MARMAP, NMFS


groundfish or scallop surveys, or others. However, NMFS should evaluate, refine and


systematize these or other methods to maximize their utility for measuring or indexing the


populationsizes of humpback whale prey species. Appropriate methods should be appliedto


determine whether any trends in prey availability are occurring which might affect recovery of


humpback whale populations.


As part of this subtask, NMFS should determine the degree to which the distribution and


abundance of humpback whales is correlated with the distributions and abundances of their


prey species. Availablefishery resourcedatasets such asMARMAP, SEAMAP and Groundfish
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Surveys should be compared with available information on relative abundance of humpback


whales. If availabledata are not sufficient, NMFS should recommendways to  improve sampling


or other factors in order to permit such comparisons.


1.52 Identh and evaluate fisheries competition. Initiateresearchto evaluate direct cornpetition


for resources between human fisheries and humpback whales. Use resulting informath to

assist fisheriesmanagement plans toensureadequateescapement of prey speciesto meetthe


needs of humpback whales on traditional feeding grounds. The RecoveryTeam is aware that


this task has complex ramifications and potential conflicls. 

For example, fishes eaten by

humpbacksarethemselves predatorsonzooplankton. Encouraging largepopulationsof hening


or other humpback prey could potentiallyreducethe abundance of copepods requiredby right


whales (Eubalanea glacialis),and couldconflict with goals ofthe recovery planfor that spedes.


1.53 Preventinitiation of new larae-scalefisheriesfdi ~rirnarv LWW of humobackwhales. No new


large-scalefisheriesshould be initiatedthat target important humpback prey species, such as


sand lancealongthe southernNew England coast or krillinAlaskan waters. Prevention of such


fisheries will help preserve existing feeding opportunitiesfor humpback whales. Management


of existingfisheriesfor humpback prey species, suchas herringor capelin, should consider the


feeding requirements of humpback whales as a factor in determining harvest size.


1.54 Improve coooeration with commercial fishermen. Many conflicts could be resolved more


efficiently and cooperatively through better communication between fisheries managers and


commercial fishermen. NMFS should work with Regional F i r y  Management Councils,


appropriate State agencies (e.g. Departments of Fish and Wildlife) or others, and appropriate


segments of the fishing industryto ensure that fishing activitieswill not cause direct or indirect


adverse affectstothe humpbackwhale. Information on the status of humpback whales should


be providedto commercialand recreationalfishermen. Fishermenshould be involvedfrom the


start inplanningand implementation of tasks involvingfisheries-relatedtopics. The importance


of reporting injured, entangled or dead humpback whales should be explained and


emphasized. Instructions for making such reports should be prepared and distributed.


Obstacles to reportingof incidentallyemangledwhales, suchas fear of legalconsequences for


fishermen, should be eliminated. Canadian scientists at the Memorial University of


Newfoundland,St. John's, have considerableexperiencebalancingthe needs offishermenwith

the needs of humpback whales (Lien et a/. 1989ab) and should be consultedin this Task.


1.6 D wel o ~  Federalaate-Local ~artnershiw for protectina humoback whale habitats. Although


management of the humpback whale is primarily a Federalresponsibility delegated to NMFS, some


states have important humpback whale habitat within or adjacent to waters under their jurisdiction.


Actions by these states may have a direct bearing on the accomplishment of recovery objectives.


For example, states can aidthe recovery of humpback whale populations by: (1) reviewingrelevant


local laws and making changes where appropriate to enhance habiiats; (2) identifying potential


impactsof proposedconstructionand/or habitat modificationactivities onhumpbackwhales andtheir


habitats; and (3) usingthe FederalCoastalZone ManagementAct of 1972(CZMA), as amended (e.L


92-583) and other legislativeprocessesto ensure protectionfor the whales and their habitats. Use


of the CZMA to protect humpbacks or their habitatsrequires that statesCZM plans includespecif ic


provisions to that effect. All components of CZM plans require approval by the Department of


Commerce.


For these reasons, and because Federal actions to protect humpback whales and their habitat may


affect state or localprograms and interests, states and some local representativesshould be closely
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involvedinreviewingrecoveryneedsandcooperatingto carry out appropriateactions. NMFS should


take the lead in developing such productive Federalstate-Localpartnerships.


1.61 Encouraae awemment entities at all levels to correct existina impacts on habitat of


humpback whales. When aware o f  activities in state waters that appear to threaten humpback


whales or their habitat, NMFS should initiate actions to mitigate or prevent those threats. A


series of workshops to explore ways to protect humpback whale habitats should be


implemented and federally funded. They should identify policy problems, discuss recovery or


management plans, and present current research that may relate to species recwery. Input


from representatives of private research facilities, academic institutions and other non-

governmentalorganizationsshould besolicitedas appropriateinordertostimulatecooperation.


1.611Conveneworksho~  on habiat protectionof humpback whale winter ranaes inwaters


under the iurisdiction ofthe U.S. The UnitedStates hasjurisdictionwer  portions of several


winter ranges used by humpback whales, includingwaters in Hawaii, Samoa, Guam, the


U.S. Virgin Islands and Puerto Rico. 

NMFS should convene a workshop attended by

appropriate representatives from those locations to address problems concerning


protection of humpback whales and their winter habitats. 

Continued suitability o f  the


wintering range is necessary to meet the goals of this Plan. The workshop should assess


actions that could be taken to maintain or upgrade habitat quality for humpback whales.


1.612 Convene workshop on protectina humpback whale habitats in Alaska Alaskan


waters host the majority of humpback whales that feed along the U.S. Pacific coast.


Continuedgrowth of this historicallylarge populationwill be the main impetusto recovery


o f  the North Pacific humpback population. Sui tab i l i of Alaskan habitat is essentialto this


population. The recent Exxon Valdez oil spill disaster emphasizes that industrialactivities


threaten portions ofthe Alaskan coast. At the same time, fisheriescould potentially reduce


the amount of prey availablefor humpbacks. A workshop to discuss short-termand long-

term plansfor ensuring the health of Alaskan humpback whales and their habitat will help


to meet the goals of this Plan.


1.613 Conveneworkshopon protectina humpbackwhale habitatsinCalifornia and Mexico.


Federally-regulatedwaters adjacent to the California coast host the majority of humpback


whales found alongthe west coast of the Continental UnitedStates (coastalEastern North


Pacific stock). Shipping, industrial activities and pollution could affect the long-term


suitability of this habitat. Most whales that feed along the California coast migrate to

Mexican waters during winter. Their winter habitat faces threats from increasing human


development. A workshop to discuss short-term and long-term plans for ensuring the


health of the California and Mexico habitatsthat sustain the coastal Eastern North Pacific


stock of humpbacks will contribute to meeting the goals of this Plan.


1.614 Convene worksho~ on protectina humpback whale habitats dona the east coast of


the U.S. Federally-regulatedwaters inNew Englandhost the majority of humpbackwhales


found along the U.S. Atlantic coast. Continued suitability o f  habitats such as the Great


South Channel and Stellwagen Bank, for example, is essential to maintain a population of


humpback whales alongthe U.S. east coast and meet the goals of this Plan. A workshop


to discuss short-termand long-termplansfor ensuringthe health ofth is populationand its


habiatshould receive high priority, as should implementation o f  those plans. Designation


of StellwagenBank as a National Marine Sanctuary should be discussed at this workshop


if i t has not already been accomplished.
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1.7 Encouraaemultinationalcoowrationto Drotect hum~back  whale habitats. The humpback whale


is a migratory species that occupies broad geographicalranges, spendingportions of itsannual life


cycle in different habitats under the jurisdiction of various countries. 

Effective actions to achieve


populationrecovery will not only require an understanding of all regions and ecosystems used by


the species, but will also require strong multinational cooperation. 

Nations, whose waters are


inhabited by humpback whales or whose overseas activities take place in such waters, may have


opportunitiesto performactionsthat can aidthe success of this Plan. NMFS shouldencouragesuch


actions as may be identifiedby bringing them to the attention of colleagues from other nations or


the Department of State. If the recommendations of this Plan become strongprioritiesinU.S. foreign


policy and in the foreign policy of other Nations, this Plan will be more likely to succeed.


1.71 Distribute U.S. Humpback Whale Recwerv Plan to other countries. 

A first step toward


fostering international cooperation should be distribution of this Recovery Plan, and other


relevant information about U.S. actions for humpback whale recovery, to gwemments of all


countrieswhere humpback whales are found; countrieswhosefisheriesor other industriesmight


affect humpback whalesin internationalwaters; andappropriateinternationalagenciesidentified


by NMFS. The Director of implementation for the Recovery Plan should arrange follow up


communications with personnel in other countries as appropriate.


1.72 Intearate~ l a nrecommendationswithaoals of the InternationalWhalina Commission(IWC). 

Since NMFS cannot directlydetermineIWC goals, consultationbetweenthe ProposedRecovery


Director (Task 4.1) andthe U.S. Commissioner.tothe IWC will be necessaryto see how the IWC


can contribute to the recovery effort most effectively.


1.73 Encouraae habitat and environmental ~rotection for hum~back whales bv other Nations.


Agencies responsiblefor marine environmental protection in other nations whose waters are


inhabitedby humpback whales, such as Canada, Greenland,the DominicanRepublicandother


islandnationsof the Caribbeanregion, Mexico, Japan, Colombia,Brazil, Australia, New Zealand,


and Tonga, among others, should be consulted to determine what actions they are taking to

maintain and enhance the qu a l i  of habitats used by this species. Mutual exchange of


information and appropriate resources bemeen those Nations and the United States is


encouraged.


1.74 Encouraae other nationsto develop recwew ~ l a n s  for consewation and manaaement of


humpback whales. Any Nation, whose waters may be used by humpback whales, could make


an important contribution by constructing a recovery plan detailing appropriate actions that


could be initiatedto foster recovery of this species.


1.75 Neaotiate bilateral or multilateralaareements to protect humpback whale habitats. NMFS


should request the Department ofState to negotiatefor bilateral or multilateral agreements to

protectcriticalhabitator regions of particularsignificancefor humpbackwhales that visit or pass


through U.S. waters or other stocks that could benefit by such actions. High priorityshould be


givento agreements for protectinghabitats at Silver Bank, the Ogasawara Islands and Ryukyu


Islands, and along the Pacific coast of Mexico, includingthe RevillagigedoArchipelago, Puerta


Vallerta and Cabo San Lucas.


OBJECTIVE 2. IDENTIFY AND REDUCE DIRECT HUMAN-RELATED MORTALITY,


INJURY AND DISTURBANCE.


The rate of changeof populationsize is the net resuft of four processes, birth (+ ) , immigration (+ ), death


(-) and emigration (-). Techniques for artificially increasingbirth rate are not yet feasible for this species.


Rates of immigration and emigration between stocks are probably low, if such movements occur at all,
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and probably cannot be speeded up. 

Thus, the major ways that we can increase humpback whale


populationgrowth is to optimize naturalfecundity by providingadequatefeeding opportunities.(Task 1.5)


and by reducing death or injury cawed by human activities, as recommended in the following tasks.


2.1 Continueprohibitiononcommercialhuntina of humpbackwhales. Sincehuntingwas responsible


for the decline of humpback whale populationsthroughout their range, existing prohibitionsagainst


hunting of this species should remain in force at least until recovery is compl&e.


2.2 Continueto identifvsources and rates of human-inducediniutv and morta l i and use information


to reduce those factors. NMFS should investigate and identify sources and rates of injuries and


mortality attributed to human activities. Useful information already exists in collections of pMo-

identified whales, necropsy reports from Regional Stranding Networks and the Smithsonian


Institution's Marine Mammal Event Program (MMEP) and other sources. Recent amendments to the


Marine Mammal Protection Act require reports of incidental take of any marine mammal by U.S.


fisheries. The impact of other fisheries, such as the widespread North Pacific driftnet fishery for


squid, needs to be studied. 

All dead humpback whales should be photographically identified to


provideinformationonvariation inmortality by age, reproductive cla ss or other variables. SuocessM


accomplishmentofthis task will beenhanced by increasedsupport of RegionalStranding Networks.


After compiling available information, NMFS should initiate actions to reduce the causes and rates


of human-inducedinjury and mortali i . Based on current information, the largest source of direct


human-relatedmortalityfor humpback whales appearsto be incidentalentrapment or entanglement,


primarily infishinggear, but occasionallyinother obstaclessuch as abandonedloggingcable. Injury


or death from collisionwith ships is also knownto occur.


2.21 Reduce morta l i and iniutv from entanalement in fisherv aear or other obstacles. The


current rate of injury and mortality from fishing gear and other potential obstacles such as


loggingcableor sonar arrays, does notthreatenthe humpback whale withextinction. However,


it could retardthe recovery of segments of the population. Inmost locations the species is not


sufficiently endangered to require exceptionally expensive or heroic measures to save every


entrapped or entangled whale. However, reasonable ef f o rts are appropriate for humanitarian


reasons, to minimizedamagetofishing gear and toaidinpopulationrecovery. Where possible,


such rescues should be attempted by existing groups experienced in appropriate techniques.


Insuranceshould be providedfor approved personnel who attempt to save entangled whales.


Whenever possible, whales should be photographically identified and biopsy sampled before


release. These occurrences may also provide good opportunities for attachment of long-term


radiotags for use inTask 3.5231. All ca r ca sses that ca n beretrievedthrough reasonable ef f o rt s


shouldbephotographicallyidentifiedandthoroughly examinedandsampledusingstandardiied


techniques. Material prepared by Hare and Mead (1 987) will be helpful in identifyingcauses of


mortality. These data may help to identify classes of whales that become entangled with


increasedfrequency. Biopsy or tissue samples c a n also be used to increase the sample size


available for genetics studies (Task 3.5233) and environmental contamination (Task 1.4).


Performance of these and related tasks will benefit from coordination with recommendations


included in the Right Whale Recovery Plan.


2.21 1  Improvere~ortina  of entanaledwhales and rescuethem when ~ossible .NMFS, U.S.


states and other Nations with interests in this species should continue to assist in


developinga communicationsnetworktofacilitatetimely reporting of entangledwhales and


rapid dispatch of experienced personnel and equipment to save whales or salvage their


carcasses for necropsy. Agencies that may become involved in rescue or salvage


operations (e.g., U.S. Coast Guard, Air National Guard, etc.) should be included in


development of contingency plansfor rescueor carcass retrieval. A major objective of this
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Plan should be to streamline authorization and deployment of personnel and equipment,


thus reducingthetime neededto take appropriateaction. Development ofthis Planshould


be coordinated with other related efforts, such as the Right Whale Recovery Plan.


The current reporting program is likely to underestimate large whale mortalii from


entanglement, becausesome whales will tear away nets or lines and swim away carrying


a portion of the gear. This could encumber swimming, diving, feeding or other fundions,


but if such a whale is not seen again there is no way to evaluate the outcome of the


entanglementevent. lmprwedreporting o f  l i n g  ordeadwhales carryingpieces of fishery


gear may reducethis problem, but the outcome of some events will never be known.


2.212 Use standardizedform for entanalement reoorts. A standardizedform for reporting


entangled whales should be used. 

A comparable form was devdoped for reporting


stranded marine mammals and has been usefult o  the RegionalStrandingNetworks.


2.213 lrwestiaateand mod& fishina aear to prevent entrapment o r entanrrlement. Uen el


81. (1 989b) have demonstratedthat acousticwarning signals can substantially increasethe


a b i l i  of humpback whales to detect fishing gea r  and can decrease both the probability


and cost of collisions with gear. Research on large-scale implementation of acoustical


protection for nets is underway in Canada (Lien and Guigne 1989). I m o p m t h  of


breakaway links might help whales to escape drowning and perhaps minimize damage to

gear. These and other potentialinnwations should be investigated and incorporatedas


appropriate into new gear specifications. Canadian scientists should beconsultedduring


implementation of this Task.


2.214 ldentifv and implement seasonal andlor aeocrmhi irecrulationsfor fishincl aear that


mav kill or iniure humpback whales. Information from evaluation o f  injuries and rnortalii


causedby fishing gear will providea basis for decidingwhetherto  Wi existingseasonal


or geographic regulations to minimize impacts on humpback whales. 

This form of


management should only be implemented as a last resort, following documentation of


severalimpacts on humpback whales, and only after consultationwith any affectedStates.


This task should be coordinated with the reporting program required by the Marine


Mammal Protection Act, asamended in 1988, and with new information gathered inTasks


identifiedin this Plan. If sufficientevidencefor adverse effects is gathered, driftnet fisheries


along humpback migratory paths should be prohibitedduring the times of year when the


whales are present there.


2.215 Reauire fishina aear to be remwedwhen fisherv ends. If evidence indicates that


humpback whales become entangled or entrapped in fishing gea r still in place after a


fishery ends, regulations requiring gear remwal should be enacted.


2.22 Evaluate immct on humpback whales from collisions with shim or boats. Collisions with


ships have been identifiedas an important cause of death inright whales (Kraus, in press), but


no comparable body of information has been assembled for humpback whales. Information


existinginphotographiccollections, strandingsreports o r other sources shouldbeanalyzedand


synthesized to fu lfill this Task.


OBJECTIVE 3. MEASURE AND MONITOR KEY POPULATION PARAMETERS.


More accurateassessment o f  present and histoticalchanges of humpback whale populationsthroughart


the range of the species is necessary for evaluatingthe success of this Plan. k will be importantto  reach


early agrwnent on the indices usedtotrack populationstatus wer  the longterm. Consistent long-term
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data are neededto identifyspatial andtemporal trends inabundance. Interpretationof data is hampered


by inconsistent methodology, high variance surrounding estimates of the mean, and biological


considerations such as low intrinsic rate of whale population growth and temporal variations in


geographical distribution. Research methods must be designed to prwide reliable and comparable


results, funding must be provided for long-term research and monitoring efforts must continue long


enough for populationtrends to be detected. Research collaboration between scientists from different


Nations will be needed in many of the tasks outlined in this section.


3.1 Estimate and re-evaluate historic m~u la t i on sizes. Better estimates of historic population sizes


are needed as acontext for evaluatingcurrentsizes andestabliihingfuture objectives. NMFS should


review existing descriptions of historic populations of humpback whales to determine whether they


are adequate for recovery planning. If additional information is needed to determine historical


populationsizes, NMFS should allocate funds for analysis of any relevant whaling logs and literature


on humpback sightings or fisheries that have not already been studied.


3.2 l m ~ rwecurrent m~u la t i on estimates bv evaluatinaand re-anatvzinaexistina data with i m~ rwed

techniaues. If any data relevant to estimation of population sizes exist that have not been analyzed


or that could provide better information i f reanalyzed, efforts should be made to improve estimates


by applying new or diierent analyticaltechniques to that information. For example, a re-analysis of


available shipboard and aerial sunrey data is necessary.


3.21 Conveneworksho~  to devel0D capture-recarnureestimate of humpback whale abundance


inthe North Pacific Ocean usina existina ~hotoara~hs . The NMML is curating photographs of


at least several thousand humpback whales contributed by research workers throughout the


North Pacific Ocean (Mizroch, et el., 1990). This collection may contain enough resightings to


permit calculation of an imprwedestimate of populationsue usingcapture-recapturemethods.


NMFS should convene a workshop to review relevant data and photographs and prepare a


population estimate. Preliminary data compilation and analysis will needto be accomplishedin


the first year as preparationfor the workshop inyear two.


3.3 Svstematizesam~l ina methodsfor estimatinacurrent mpulationsizes. The research community


must continue toevaluate, refine andsystematize methodsfor measuringpopulationsize. Particular


consideration should be given to improving sampling consistency, precision, accuracy and


frequency. Improving comparability between dierent studies is an important goal. Standardized


techniques for analyzing relative trends in populationsize, includingthe use of index areas, should


be adopted.


3.4 Maintain and developfacilitiesfor obtainina, archiivinaand anahrzina data on humpbackwhales.


3.41 Archive existina data Recovery of humpbackwhale populationswilltake many years. The


time period neededto detect a trend in abundance will often exceed the average career length


of individualscientists. Therefore, access to data on which populationestimates were based


should be preserved for years to come. NMFS should, whenever possible, take appropriate


actions to gather and archive relevant existing data, as well as new data to be collected.


Emphasis should be placed on peer-rev'wed informationpubiished in scientific journals, but


other sources of information should not be overlooked.


3.411 Maintain centers for comparative anahrsis of identification ~hotwraohs. 

The


informationthat individualresearchworkers derivefrom photo-identificationstudies can be

extended through collaborative studies. Such studies are already providing data on


natality, survivorship, population size and sub-structure, migrations and habitat use.


Photographic collections can also be analyzed to determine types and frequencies of
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injuries; habitat use and partitioning; and other relevant demographic and behaviotal


factors. Such analyses benefit from collaboration between researchers so that the


photographic database includes a sufficiently large and widespread sample. Analysis o f 


all photographs at central locations facilitates such collaboration and also provides


improved opportunities for communication and qua l i i  control of data. Whole ocean


catalogues o f  humpback whale fluke photographsare now curatedat the National Marine


Mammal Laboratory, Seattle (mainly Pacific Ocean); and at the College o f  the Atlantic, Bar


Harbor, Maine (Atlantic Ocean). NMFS should continue to provide financial support for


central analysis and archiving of the international collections of photographs curated at


those locations. Incentivesfor collaboration and cooperationwiththose projectsshould be


providedas appropriate by NMFS, IWC, other countries, and concernednongovernmental


organizations. NMFS shouldencouragethosefacilitiesto apply newtechnologyto faci l i i e

standardization, storage, analysis and publication or distribution o f  photographs (e.g.


Mizroch et el., 1990).


3.412 Identifv, accumulate and archive existina siahtinas survev data. A large number of


sighting surveys for humpback whales have been conducted. Many analyses of temporal


trend will requireaccessto raw data NMFS should identify,accumulate and archivethese


data sets in a fashion that will allow access for present and future analyses.


3.42 Dedicateresearchvessels to studv humoback whales and other endanaeredswcies. The


success of this Plan requires increased seagoing research capabilities. At least 200 days per


year of sea-time will be required for each ocean basin. Sharing time o n existing research


vessels and working from platforms o f  opportunity is feasible for some tasks. Other tasks


require vessels to be available. for specific periods for several years. Existing large


oceanographic vessels are not atways practical for some tasks such as photographic-

identification, biopsy, and behavioral observations. Small boats are available for such tasks in

local or inshorewaters, but no appropriatevessels exist for extended cruises inthe continental


shelf and slope waters of NorthAmerica. Two vessels are needed, one for the east coast and


one for the west coast. Funding and use of these vessels should be coordinated with other


recovery plans, such as the Right Whale Recovery Plan, and inconjunctionwith such problems


as assessment o f  the impacts o f  incidental take associatedwith the 1988Amendments of the


MMPA.


3.421 

Build or retrofit research vessels. The most cost-effective way to provide the


seagoing research capabilities needed for this Plan may be to construct or retrofit two


research vessels. This approach would guarantee avai labi l i o f  appropriate vessels and


would maximize chancesfor success of requiredresearch. If suchvessels are constructed,


funds requiredfor researchvessel charter (Task 3.422) would be much lessthan budgeted


in Appendix A.


3.422 Charter research vessels. if dedicated research vessels are not constructed,


substantial levels o f  support will be requiredfor charter o f  available vessels best-suitedfor


research needs. Current chatter costs for oceanographic andlor commercial vessels


neededfor some tasks are on the order of $5,000 to $10,000 per day. As an example, 180


days for winter surveysinHawaiiand Mexicoand summer surveys in Alaska and Caliiomia


would cost about $1,000,000 at the lower daily rate.


3.5. Perform new field studies on w~u l a t i on dvnamics. NMFS should implement new researchto

estimate the sizes and rates of change of humpback whale populations. The research is essential


for evaluating actual and potential rates of population recovery. Some of these studies will also


provide informationabout habitat useor other topicsimportantfor determiningmanagement actions.
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Identification of the studies and highest priority data needs should be based on the review and


analysis of existing data In some cases, a useful way to determine populationtrends may be to

extendan existingdatabase by duplicatingan earlier study. This strategy may becost-effectiveeven


when new methods or technology have superseded those used previously.


3.51 Examinerates of birth, suwivmhb and mortality. Estimates of birthrate, survivorshipand


mortality are i~ portan t for evaluating the potential rate o f  recovery of humpback whale


populationsand comparing reproductivesuccessindiierentgeographicregions. Suwivorship


and mortality rates should be detailed as a function of age, sex, or other characteristics.


Resultingdata should be used to refine estimates of parameters used in models of population


dynamics.


3.51 1 Convene worksho~ to estimate suwivorshi~ of calves based on existina indiidual-

identification ~hotoaraohs. Photo-identification studies are already providing


documentation of calf production by humpback whale females. Existing photographic


samples of females with calves on the winter range should be compared with samples o f 


the same females six months later on the summer range. Absence of calves will provide


an estimate of mortality during the first year of life. NMFS should convene a workshop


duringwhich suchphotographsanddata could be reviewedand analyzedfor that purpose.


Participantsinthis workshop should also consider whether implantation of long-term radi i

tags in mothers nursing on the winter ranges could provide significant improvement in


sample sueonthesummer ground; or whether small enoughtags couldbedevelopedand


safely implantedto justify tagging calves directly.


3.512 ldentifv and auantifv causes of natural mortalitv in iwenile and adult hum~back

whales. Informationresulting from activities recommended in this Plan will lead to a better


understanding of natural mortality. Episodic events, such as entrapment of humpback


whales in ice along the coast o f  Newfoundland, should be documentedwhen they occur.


Better informationon parasiteload, biotoxinoccurrence and ef f ects and naturalpathology


of stranded whales may shed new light on the role of those factors incausing death.


3.52 Defineaeoqra~hic subdiisions of wpulation. Further informationonseasonaland longer-

term differences in geographic movements of individuals is neededto describe the behavioral


and genetic relationship between groups of humpback whales frequenting different regions.


Isolation of existing sub-populations could affect population recovery at two levels. First, flow


of individuals for replenishment of depleted sub-populations might be limited; second,


inbreeding and subsequent loss of genetic variation could occur in small, isolatedor remnant


populations.


3.521 Anahne and evaluate existina informationon wwla t ion subdivisions. Studiesusing


photo-identificationhave indicatedthat humpbackwhales inboththe NorthPacific and the


North Atlantic Ocean aggregate into dierent feeding groups, between which there is


apparently relatively ri l e interchange. Furthermore, ri l e interchange appears to occur


betweenwhales on the Hawaiianand Mexican Pacificwintering ranges. Some information


on migration has been obtained from photo-identification and from earlier work using


artificial (e.g. Discovery) tags. Following evaluation of existing information, studies using


new techniques should be implemented, if needed, to provide more details on habitat use


of individual whales.


3.522 Implement immediatelv initial photwraphic suwevs of selected recrions. Broad-

rangingphoto-identificationstudies are among the most powerful techniques available for


determining migrational end points, population subdivisions, abundance and other
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important population parameters. 

Data need to be collected from the entire population


range, muchof which isoutside of U.S. territorialwaters. The EasternNorthAtlantic, Azores


Islands, and CapeVerde Islands; offshore waters of the Gulf of Maine and New York BigM;


and Western Alaska, the Aleutian Islands and the western North Pacific are known areas


of current and former distributionwhere inadequate sampling takes place. NMFS should


promote extended sampling in those and other regions through directed effort in waters


under U.S. jurisdiction and by encouraging collaborativeor cooperativeresearch programs


with other countries in distant waters. Such efforts will contribute substantially to the


objectives of Task 3.52. Scientists from many Nations have already contributed


photographs to humpback whale fluke catalogues in both the North Atlantic and North


Pacific Oceans, and such efforts are developing at several locations in the Southern


Hemisphere.


3.523 Describe mhration routes and transit times. Long-range movements of humpback


whales are now knownonly by beginning and end points. The route travelled in between


thoseobservations is unknown. Betterdescriptionsof migrationroutesare neededin order


to know whether additional habitatsmight requireprotectionandto  ascertainthe likelihood


that migratinghumpbacksmight beexposedtoserious environmentalthreats, suchas high


seas driftnet fisheries.


3.5231 EmPlov lonq-term radio taas. Studies using new tagging techniques,


particularly long-lived radio tags tracked by satellite or other methods, should be


carried out to provide detailed long-term and long-range information on habitat use


and migration. Detailed charting of migration paths may reveal additional potential


threats to the whales and may suggest additional management needs. Radio tags


employed should minimize disturbanceto the tagged whale and to other individuals


with which it may physically interact. MMS, which has considerable experience in


funding or carrying out such studies, should be consulted when planning these


projects.


3.5232 Utilizeunderwaterlisteninastations. Humpbackwhales beginvocalizing at the


end of the feeding season while still on the summer range (Mattila et el. 1987).


Listening for vocalizations may reveal information about migration routes (Clapham


and Mattila1990). Additionalopportunistic acousticsamplingshould be done. NMFS


should urge the Department of Defense and the Office of Naval Research to share


informationon whale vocalizations obtained by military listening posts.


3.5233 Utilize aenetic techniaues. Recently developed molecular techniques for


describing genetic variability at the DNA level (Lambertson et al. 1988; Hoelzel and


Dwer 1 988; Amos 1989; Baker et al. 1990 and unpuM ied manuscript; Amos and


Hoelzel, in press; Lambertson et el., in press) facilitate examination of the genetic


exchange or isdatatbnbetween population sub-divisions. 

Such studies have just


begun for humpback whales and should be extended. Biopsy sampling of several


species of largewhales for genetic analysishas already occurred. Naturallysloughed


skin may also be usefulfor some analyses. Following evaluation of recent work, n8W

studiesshould be implementedto obtainappropriatesamples (from ph~t~graphl~ally -

identifiedindividuals, when possible) for genetic analysis of populationsub-structure


and degree of isolationbetweenpopulationsub-units. Genetic analysis of tissue from


dead whales should also be performedwhen appropriate. Genetic techniques may


also be usefulto augment demographic studies by identifyingsex and corroborating


individualidentificationof naturally markedwhales (Amos and Hoelzel, in press; Baker


et a/., in review).
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3.53 Estimate abundance of hum~backwhale ~o~u la t ions . 

Present and future sizes of


humpback whale populations need to be estimated using existing or imprwed methods for


census surveys or capturerecapture experiments. Futfillment of this and related tasks is


essentialfor monitoring and evaluating progresstoward the numerical goal of this Plan.


3.531 Perform new census survevs. As part of tasks identified elsewhere inthis plan, new


census surveys should be designed and implementedto estimate populationabundance


and trends. New tools such as acoustic census methods, high-resolution high-altitude


photography, satellite imagery or others should be utilized if feasible and appropriate in


order to improve or verify existing estimates of population size or growth trend.


3.532 Encouraaeand mrt icime ininternationalsiahtinas survevs. Throughoutthe period


of humpback whale population recovery, shipboard and aerial census surveys will be


neededto monitor populationchanges inthewaters of many countriesand ininternational


waters. International cooperative census surveys have already produced valuable


informationon humpback whales and other species inthe NorthAtlantic, North Pacific and


Southern Ocean. The IWC is the appropriate focus for coordinating such efforts.


3.533. Im~lementim~ rwed  sam~l inaProclram for camre-recaoture estimation of


po~ulationabundance. Application of capture-recapture analysis to collections of


individual-identificationphotographsis a powerfulmethodfor estimatingpopulationsize of


baleen whales. The accuracy and precision of such estimates can be imprwed by


designing imprwed photographic sampling and analysis protocols. The major goals of


such a protocolshould be to equalizethe probabi l i i  of being sampledfor each animal in


the population and to minimize or eliminate other sampling biases that could affect


populationestimates.


3.6 Continuelona-termohoto-identification studies at current sites. Photo-identificationof humpback


whales has been carried out for many years inthe summer and winter ranges of populations which


usewaters under UnitedStatesjurisdiction. Photographiccollectionsspanningmore thana decade


exist for humpbacksfrom the Gulf of Maine and portions of their West lndies winter range; the coast


of Central Callomiaand the Mexicanwinter range; and the coast of Alaska and the Hawaiianwinter


range used by those animals. Continuation of research at those sites to build on previous results


is a cost-effective way to provide data required by the Plan; to identify long-term trends; and to


evaluate progress toward goals specified inthe Plan.


3.7 Assess ~ o~ u l a t i on dvnamics and trends. All of the data resultingfrom fulfillment of tasks listed


in this Plan should be incorporated into an assessment of status and trends of humpback whale


populations. An assessment incorporatingother fisheries data and ecological informationwill help


predict rates of populationrecovery. All relevant data should be characterized and reviewed in light


of newer methods of analysis, such as the dynamic response method to determine whether a


population is likely to be at or near carrying capacity (Goodman 1988; Gerrodette and DeMaster


1 990).


OBJECTIVE 4. IMPROVE ADMINISTRATION AND COORDINATION OF RECOVERY PROGRAM


FOR HUMPBACK WHALES.


Successful planning for the recwery of an endangered species is complex and requires the efforts of


individuals, the collective publicand branches of government at all levels, as indicatedinthe tasks below.


Failureto cooperateeffectively couldseriously jeopardize populationrecwery. Additional tasks requiring


administration and cooperation at the internationallevel were detailed above.
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4.1 Select Director and implement Recwerv Plan. This Plan recommends many actions, including


some that are broad in scope and span long periods o f  time. Successful implementation o f  these


recommendationswill require sustained attention and initiativefrom an individualwho understands


govammentalprocessesat all levelsandwho canwork effectivelywith scientists, fishermen, fisheries


managers, shipping interests, the general public and other sectors. 

Designating a Director o f  the


Humpback Whale Recovery Effort, who will have autonomy, a dedicated budget and responsibility


for overseeing the implementation of this Plan will increase the chances for its overall success. It


may be advantageousfor this personto serve also as Director o f  the right whale recovery effort, if


feasible.


4.2 Itin~roveawemmentalcoordination. Achievement o f  the g oalsof th is Planwill requirelong-term


coorbination between many gWerIIment agencies at local, state and Federal levels. NMFS should


take the lead in developing effective communications between agencies involved in the recovery


effort, for example in Task 1.6. Expansion or reconstitution of the Recovery Team to improve


representationof responsible agencies will also be important (Task 4.4).


4.3 Jmprove coordination with non-awemmental aaencies. Non-governmental agencies make


impdrtant contributions to the success o f  recovery efforts. NMFS should develop effective


communicationswith appropriategroups interestedinconservation and marine affairs, so that they


may have the opportunity to direct some of their resources toward tasks identified inthis Plan.


4.4 B x~andor reconstitutea Recovetv ImdementationTeam. updatethe Recovew Planand oreme

Com~rehensiveWork Plansfor eachstock. Duringconsideration o f  thetasks and prioritiescontained


in this Plan, i t has become apparent that implementation will benefit by having representatives of


several additional constituencies on the Recovery Team. For example, MMS, the U.S. Fish and


Wildlife Service, and the National Park Service should be represented. Representation is also


desirable from states containing critical habitat for humpback whales. Representation from other


public and private institutions or by knowledgeable individuals should be continued. The


reconstitutedRecovery Team and Recovery Directorshould prepare ComprehensiveWork Plansfor


each stock that identify and schedule recovery actions specificfor each area TheTeam andDirector


should also update the Recovery Plan or Comprehensive Work Plan when necessary.


4.5 Collect and archive available information on hum~back whales, includinatranslations o f  fo tei ~ n

literature. A comprehensivelibrary of publicationsandinformationonhumpbackwhales shouldexist


inorder to facilitate tasks called for inthis Plan. NMFS should implement such a collectionor assist


in maintaining and extending an existing collectin.


4.6 lm~ roveprocessfor obtainina permitstodo researchon marinemammals and make appropriate


channes. Permits are requiredfor workingwithfree-living, entangledor deadhumpbackwhales (and


other marine mammals). 

Obtaining such permits has become a cumbersome task, requiring


considerablepaperworkand longperiods of time. NMFS iscurrently reviewing its publicdisplay and


scientific research permit programand makingchangesas appropriateto create integrated, efficient


permitting proceduresthat will facilitate researchrecommended in th is Plan. Additional coordination


with the USFWS should be carriedout inorderto streamlinethe processfor obtainingCITES permits,


which will also be needed to cany out research recommended inthis Plan.


4.7 Maintain coordinationwith other recovew efforts. It may be possibleto save effort and expense


by coordinating with other recovery efforts currently in progress. For example, opportunitiesfor


coordination with the tasks identified in the Right Whale Recovery Plan might include combined


educational or public relations efforts; collaboration in canying out fieldwoik or analyzing results;


cooperation inreportingandsaving entangledwhales; and sharing resourcesfor archivingdata and
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bli ihedliterature. NMFS shouldidentifysuchopportunitiesand implementcoordination


4.8 Reasses6 as a~ ~ rop ri a te recovery. The uttimate goal of this plan is to
the aoals for ~ o~ u l a t i on 

facilitatethe 

growth of humpbackwhale populationsuntilthey reachat least60% of their abundance


beforethe 

species was impacted by commercial whale hunting.


, If the Recovery Plan is


one or more st o cks or


them entirely ~ddist' )


ingwhether its Goals


ng stocks or feeding


and the Recovery


ation Team and agreed uponwell ahead of the time when they might be employed.


4.91 ~koduceand d i i b u t e educational materials. 

NMFS should consult with persons


ced in education and public relations to plan the most effective instruments for


publiccooperation,includingbrochures, pamphlets, mediapresentationsand others.


on appropriate vessel behavior when in the vicinity of whales should be included


Is distributedwith boat registrations. Accompanying distribution of these or other


instruments

should be an evaluation of their utility in producingthe desired behaviors. When


possib

e, this Task should be accomplished in cooperationwith appropriate State agencies or


private 

groups active in public education.


4.92 l hp rwe cooperation with the whale watchina industry. 

NMFS should work with


organktions of commercial whale watch o per a t o rs and others to enlist their cooperation in

achiev 

ngthe objectives of this Plan. Ways inwhich whale watch tour operators can contribute


to the humpback whale recovery effort include minimizing the potential for harassment, and


incorporatinginformationabout thePlanintotheir own public educationefforts orpresentations


by nat

~ral istsaccompanying trips.
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TABLE 1. World populationlevels of humpback whales by stock or regional geographic area,


accordingto guidelines set up by the InternationalWhaling Commission. Data summarizedfrom


Breiwick and Braham (1984) and literature cited. (n.e. = no estimate; initial = before commercial


whaling).


Population Po~ulationsize 

Approximate


or stock 

initial current 

% o f  initial


Eastern No. Atlantic n.e. n.8.


Western No. Atlantic >4,400-6,300" 5 , 5 0 5~

Eastern No. Pacific


Western No. Pacific


No. Indian Ocean n.8. n.e.


Southern Oceans 100,OOO >3,000f


a 

Breiwick gt & I.(1983) and Mitchell and Reeves (1 983) anatyzed only a portion o f  the available


whaling logbooks, and concluded that initial population size is probably underestimated.


5,505 (95% C.I. 2,88&8,122) from Katona and Beard (1990).


this percentagemay be based upwards i f initial numbers were greater than Breiwick g &.


(1983) estimated.


Rice (1978) for the entire North Pacific.


1 ,407 (95% CI 1 ,113-1 ,701) from Baker and Herman (1987).


The Western South Pacific (eastern Australian coast) stock shows signs of recovering from


excessive hunting. Simmons and Marsh (1986) reported an increase in sightings within waters


o f  the Great Barrier Reef and Patersonand Paterson (1989) estimated that the population had


increasedfrom fewer than 500 when whaling ceased in 1962 to approximately 1100 in 1987.
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TABLE 2. Summary of humpback whale life history data. Data are from the Northern


Hemisphere, except where otherwise noted. (n.e. = no estimate).


Parameterlevent 

Conception 

Gestation 

ca. 12 mo. 

Parturition 

Lactation 

Age at:


sex.mat.-female 

Length at:


birth 

weaning 

sex.mat.-female


sex.mat.-male


phys.maturity


phys.mat.-female 

-male


maximum-female


-male


Proportion of


mature females 

Estimate 

January 

Year arounda 

Dec.-Mar. 

10-12 mo. 

Source


Nishiwaki (1959), Rice (1963) 

Tomilin (1 967) 

NMML (unpub~ished) ~

Nishiwaki (1959), Rice (1963)


NMML (unpub~ ) ~

January 

Dec.-Mar. 

10-12 mo. 

10.5 mo. 

4-5-6 yr. 

4-5 

7-9 yr. 

7-15 yr. 

61 yr. 

57 yr. 

0.25  

Nishiwaki (1959), Rice (1963)


NMML (unpub~ished) ~

Nishiwaki (1959), Rice (1 963)


NMML (unpub~ished) ~

Clapham and Mayo (1987a)


Chiileborough (1958,1965)'


NMML (unpub~ished) ~

NMML (unpub~ished) ~

NMML (unpub~ished) ~

NMML (unpublished)


Nishiwaki (1 959),Rice (1 963)


I *  11


( I  I1  

I1 11

81 11

NMML (unp~b l i shed) ~

I1 

11

I8

Nishiwaki (1959)
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Pregnancy rate 0.42 yr.-' NMML (unpub~ished) ~

0.40 yr." N i s h i k i (1959)


Annual rate of


calf production 

0.30-0.43 yr." 

Clapham and Mayo (1987b)


0.37 & 0.58 yr:' 

Baker @ a. (1986)


Calving interval 

2.39 yr. Clapham and Mayo (1987b)


2.70 yr. Peny et a/., in press


2.38 yr. NMML (unpublished)


1.2 yr.-3.1 yr. Glockner-Ferrari& Fenari (in press)


Sex ratio of calves 

48.8% female 

Glockner-Ferrari& Ferrari (1 984)


44% female Clapharn and Mayo (1987b)


Proportion of calves


in population 10.3% Chittleborough (1 965)'


3.9-1 1.8% Whitehead (1 982)


6-11% Bauer (1986), Herman et a/. (1 980)


7.5% 

Clapham and Mayo (1987b)


a Peaks noted from Feb.-Apr. and from Sept.-Oct.


From humpbacks taken by commercial whalers along Central California coast,


1958-1965, compiled by D.W. Rice, A.A. Wolman, National Marine Mammal Laboratory,


NOAA, Seattle, Washington


Data gathered from the southern oceans.
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TABLE 3. Variance-weighted means for estimated humpback whale populations of


regions of the North Atlantic summer and winter range, based on capture-recapture


analysis of photographically identified individuals.


(Modifiedfrom Katona and Beard, in press).


95% Confidence lntenral


EASTERN ATIANTIC (no estimate) 

Iceland 

(no estimate)2 

Greenland 

1 to 478 

Newfoundland 1730 to 2890 

G. St. Lawrence 94 to 206 

G. of Maine 147 to 333 

Bermuda (only one annual estimate) 

Virgin Bank (no estimate) 

1 to 6953
Dominican Rep. 

Puerto Rico 1 to 1344 

' Variance-weighted mean.


Sigurjonsson (1989) estimatedthe population of humpback 

whales in Icelandic waters to be less than 2000. 
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C  

FIGURE 1. STOCKS OF HUMPBACK WHALES.  OVERALL WINTER AND SUMMER

RANGES ARE LISTED FOR EACH STOCK, WHERE KNOWN.  

8TOCK 

West ern Nort h  At l a nt i c   

East ern Nort h  At l a nt i c   

West ern So u t h  At l a nt i c   

East ern So u t h  At l a nt i c   

West ern Nort h  Pa c i fi c   

Cent ra l Nort h  Pa c i fi c   

East ern Nort h  Pa c i fi c   

West ern So u t h  Pa c i fi c   

WI NTER RANGE 

Lesser Ant i l l es, Vi rg i n  

Isl a nd s, Pu ert o Ri c o,  

Do mi ni c a n Rep u bl i c   

Ca p e Verd e Isl a nd s,  

West  Afri c a  t o  So u t h ern  

Mo ro c c o  

So u t h ern Arg ent i na t o   

So u t h ern Brazi l 

Ang o l a , Ga bo n, Sa o To me  

a nd  Pri nc i p e

No rt h ern Mari a na  

Isl a nd s, Og a sa w a ra  

Isl a nd s, Ryu kyu  Isl a nd s  

Ta i w a n

Ma i n Ha w a i i a n Isl a nd s  

Isl a s Revi l l a g i g ed o  

Cent ra l Baja  

Ca l i fo rni a , West  Co a st  

o f Mex i c o

Ea st ern Au st ra l i a,  

Ch est erfi el d  'Isl a nd , 

No rt h ern New  Zea l a nd , 

To ng a , Samo a 

SUMMER RANGE

Gu l f of Ma i ne, Ca na d i a n

Mari t i mes, West ern

Greenl a nd , Denma rk St ra i t

Eu ro p ea n Co a st  No rt h  t o

Bear Isl a nd  a nd  Ea st  t o

Nova ya Zeml ya

Ant a rc t i c  Area I1

Ant a rc t i c  Area s 11, III? 

West ern No rt h  Pa c i fi c ,

Beri ng  Sea, Okh o t sk Sea, 

East ern Al eu t i a n Isl a nd s

Co a st  of Al a ska a nd

Bri t i sh  Co l u mb i a

Cent ra l Ca l i fo rni a

Co a st  

Ant a rc t i c  Area V 
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Biennual reproductive cycle of female humpback whales in the Nor thern Hemisphere


" N  I First year I Second year


E: 

b 

J I F IMIAIMI JI J I A ~ S ~ O I N ~ O I J ~ F I M I A I M I J I J I A ~ S ~ O ~


4  Gestation-

-

-Lactation -

FIGURE 2 . 

Sc h ema t i c  a nnu a l c yc le oP h u mp ba c k w h a l es i n t h e

No rt h ern Hemi sp h ere (a d a p t ed  from the d esi g n o f Lock y er and  Brow n


198 1).  Sea so na l  d i st ri bu t i o na l p a t t erns w ere avera g ed .  So me

w h a l es d o  no t  l eave the su mmer o r w inter g ro u nd s u nt i l w el l  p a st 


t h e a v e r a g e d ep a rt u re t i me. Ar r o ws  i nd i c a t e t h e a p p ro x i ma t e

ex t ent  of l a t i t u d i na l movement s d u ri ng  t h e c o u rse o f a year.  

I
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FIGURE 3. No rt h  At l a nt i c  Oc ea n -sh o w i n g  Lo c a t i o ns Ment i o ned

i n t ex t .

Fro m Ea nni st er, J.L., Mi t c h el l , E.D.; Ba l c o mb, K.C., Bro w n, S.G., 

a nd  Ma rt i n, A.R. 1984 .  Rep o rt  of t h e su b g ro u p  o n No rt h  At l a nt i c

h u mp b a c k bo u nd a ri es.  Rep .  Int .  Wh al.  Commn.  34 :181.  
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FIGURE 3. Nort h  At l ant i c  Oc ea n -Sh o w i n g  Lo c a t i o ns Ment i o ned

i n t ex t . 


FROM CETAP 1 9 8 0  
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FIGURE 3 .  Nort h  At lant i c  Oc ean -Sh ow i ng  Loc at i ons Ment i oned 


i n t ex t . 


UN ITED STATES

N. AtLANT/C OCEAN

CARf8 8EAN SEA


PAC/FIC OCEAN


Y 
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FIGURE 4. Cari bbea n w i nt er ra ng e for h u mp ba c k w h a l es i n t h e

w est ern Nort h  At l ant i c  Oc ean. 

From Ma t i l l a &  d . (1 9 8 8 ). 
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FIGURE 5. Nort h  Pac i fi c  Oc ean, sh o w i ng  l o c a t i o ns ment i o ned  i n 

t ex t

From Ha ley, H. (ed.). 198 6 , Mari ne Mammals, Sea t t l e, Pa c i fi c

Sea rc h  Press. 295 pp.
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FI GURE 5 .  

N orth P ac i f i c  Ocean -Showing l o cat ions

mentioned  i n  t ex t .

From R i c e C19631. 
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FIGU E 6 .  ~aw a i i a n and  Mexican Winter Ranges f o r

Hu mp ba c k Whales i n  the N orth P ac i f i c  Ocean.


r

Fj~r r r t3. 

Subregion ofthe mainland codst of Xlcsico, showing the spatial distribution

of the sightings.


Figure 4. 

Subregion of the Revillagigcdo Archipelago. showing the spatial distribution

of the sightings.

From Urban, R. and

A guay o,  L. ( 1 9 8 7 ) .  
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APPENDIX A. IMPLEMENTATIONSCHEDULE AND COST ESTIMATES 

1.  

Tasks identified in the implementationschedule are described more fully in the Narrative


(Section VI).


2.  

Lead agencies identified have the legal responsibilityfor tasks in the schedule, subject to


constraints imposed by appropriationsand personnel availability. Cooperating agencies share


responsibility for a task, have expertise neededfor accomplishing it, or have an interest in i ts


fulfillment. Lead agencies should develop a schedule specifying the methods and timing for


accomplishing each task.


3.  

Cost estimates were prepared based on personnel time, equipment and materials projectedto

be neededfor tasks. Costs for ship time are itemized separately as Tasks 3.42 and 3.421.


Cost estimates may change in response to new research findings or management information.


Costs may also change as a result of budgetary considerations, unforeseen needs, or other


factors. For reasons discussed below in ltem 4, costs within a column cannot be summed;


some of them will actually be incurred in different years. N (nominal) in a cost column


indicates that no costs are anticipated in excess of the normal duties of the agencies


specified. TBD (to be determined) in a cost column indicatesthat costs cannot be determined


at this time.


4.  

l im e periods shown for recommended actions are task-specific and represent the number of


years estimated to be necessary for completion. Some tasks are contingent upon the prior


initiationor completion of others, but additional scientific, logistic, economic or political factors


must also be considered in deciding when tasks should begin.


5. 

Prioritiesfor tasks included inthe implementationschedule are assigned as follows:


Prior-ity1 -An action that must be taken to prevent extinction or to prevent the species


from declining irreversibly in the foreseeable future.


Priority 2 -An action that must be taken to prevent a significant decline in the


population or habitat quality of the species, or to prwent some other significant


negative impact shaft of extinction.


Priority 3  -All other actions necessary to facilitate or encourage full recovery of the


species.


6.  Agencies identified are sections of U.S. or State governments with legal responsibilities related


to the task described or which could be particularly helpful in completing the task.


Representativesfrom the privatesector and from academic institutionswill also be invoked in


many tasks.
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APPENDIX A. 

IWLERENTATIOW SCHEWLE AND COSTS


IK ). TASK N M  PRIORITY LUD/COOPERATORS WRATIOW YEAR1 YEAR2 YEAR3 YEAR4 YEARS


1. 

I(A1 lTAINAND ENHANCE HABITATS USED


BY IILMPBACK'UHALES CURRENTLY OR


n IsTa IcALLr

1 .  I den t i f y r r e n t i s l  hab i ta t . 2 WFS 5


1.11 I den t i f y essen t i a l h ab i ta t i n  

Hatmifan waters.


2 MFS/HAUAII,USCG 2


1.12 I den t i f yo t h eres s en t i a l  h ab i ta t i n 2  

U.S. waters.


WFS/IWS,USCG 3 

TsD TsD TBD TBD TED


1.13 Encourage p ro tect i on o f essen t i a l 

h a b i t a t vdcr the j u r i s d i c t i o n  of

other nations.

3 WFS/DOS, IUC 3


1.14 Refine descri p t i on of hab i ta ts end 

heb i ta t fea tu res u t i l i z ed by


h-ck Aa les .

3 NHFS


1.2 

EXAWIlE HISTORY OF OCCUPATIM AND


POTENTIAL FOR REPOWLATIM OF


IWCWANT HABITATS


1.21 Gulf o f Mexico and northwestern 

Ca ri b km .

3 IIIIFS/NPS 1 10


1.22 Hawaiian Is lands. 3 NHFS/HAUAI I FUS 1 15


1.23 W t e r n  North Pa ci f i c end Trust 

Terr i t o r i es  of the Pa ci f i c (Gum) .

3 NHFS


1.24 AnrricanSmoa. 3 NMFS 1 10


1.25 Lesser An t i tlcr. 3 NHFS 2 10 l o

1.26 Mexico 3 MIFS, IUC, Mexico 1 15


1.3 IDENTIFY AND HIMIHIZE POSSIBLE


ADVERSE IMPACTS OF HWAN ACTIVITIES


AND POLLUTIOW OW IMPORTANT HABITATS


1.31 D ewlap p rotocol f o r mon i toring 

phys ica l and chemical factors th a t 

cou ld decrease hebi t a t  su i teb i 1  i ty.

2 WFS/EPA,WWS,OWR, 

ACE

1


1.311 In ves t i ga te responses o f hurpback 

whales t o  hunan-rela ted hab i ta t

chang es.


3 WMFS
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APPENOIX A. 

IWLEMENTATIOW SCHEDULE AN0 COSTS


NO. TASK NAME PRIORITYLEAD/COOPERATORS DURATlONYEARlYEAR2YEAR3YEARGYEARS

1.3111 Reduce disturbance from 

h um-p rocl u cd udcrwa ter noise i n

H l w i i a n  waters end i n other

i nportan t hab i ta ts .

2
 IIIIFS/ONR,mS 5 50 50 TBD 

. 

TBD TBD


1.4 MONITOR PATHOGENS, BIOTOXINS AND


ANTHROPOGENIC CONTAMINANT LEVEL I N

TISSUES OF UHALES AND THEIR PREY


1.41 Develop s t a b r d i z c d p rotocol f o r 

scup l ing t i s sues of whales 

u t i l i z i n g  s t ru d i n g s  and b iops ies. 

2 WFS/EPA,NIH,NCI,FYS 

I 


FDA,NIS


1


1.42 Develop p rotocol t o  sanple 2 

anthropoganic con ta t inan t level s i n  

tissues o f prey.


WFS/EPA,NIH,FDA, 

NC1,NIS


1


1.43 l l p l a rm t basel ine s tud/ of 

pnthogcrrrr i n whale tissues and 

con tm i nm t Levels i n t i ssues  of


h a l e s  and prey

3 WFS/EPA,mS,APHIS,


FDA,NIS


3 

TBD TED TBD TBD TBD


1.5 PROVIDE ADEQUATE NUTRITION.


1.51 Monitor l evel s of prey abmdance. 2 NMFS/RFMC


1.52 I den t i f y and eva luate f i s h eri es 

ca qwt i t i on .

2 WCIFS/RFWC


1.53 Prevent i n i t i a t i o n o f  ncw 

l a rge-sca le f i s h eri es f o r primary

prey of h-ck whales.


2 WFS/RFWC N N N N N


1.54 I n p rovecoop t ra t i onwi th  ca rn rrc i a l  2 

fishermen.


W fS/RFMC


1.6 DEVELOP FEDERAL-STATE-LOUL


GOVERNMENT PARTNERSHIPS FOR


PROTECTING HUMPBACK WHALE HABITATS


1.61 Encourage governnent en t i t i es  a t

a l l  Levels t o  correct ex i s t i n g

inpacts on h a b i t a t of hunpback


h a l t s .

2 WFS/SEA GRANT 5 

N N N N N


1.621 Comcne workshop on hab i ta t 2 

p ro tect i on o f h q h c k  whale win ter 

ranges i n  waters under U.S.


j u r i s di ct i on .

WFSJHAUAI I ,W ,  

UWOA,PTO.RI#),USVI


1
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APPENDIX A. IMPLEMENTATION SCHEDULE
AND COSTS


NO. 

TASK NAnt PRIORITY LEAD/COOPERATORS DURATION YEAR1 YEAR2 YEAR3 YEAR4 YEARS


1.622 Comcnc workshop on p rotect i ng 

hurpback whale hab i ta ts i n Alaska. 

NMFS/ALASKA,SEA 

GRANT, NPS


1
 60


1.623 Convene workshop on cen tra l  Paci f i c 2 

stock. 

WFS/NPS,


CALIFORNIA,
 MEXICO


1 '15


1.624 

Comanc  workshop on p rotect i ng 

hab i t a t s  f o r Gu l f  o f Maine feeding 

aggregation.

2 NMFS/NORTHEASTERN


U.S., EASTERN CANADA


1 75


ENCOURAGE WLT INAT IONAL COOPERAT ION


TO PROTECT HUMPBACK UHALE HABITATS


D i s t r i b u t e U.S. Hurpback Whale 2 

Recovery Plan t o  other coun tries

nd prov ide fo l l ow-rp camm i ca t i on

as appropriate.

NMFS/DOS 1 


In tegra te p l a n reconmendations wi th 3 

goals of the I n t e m a t i m l  Uhal ing

Conmission (It&) .

NMFS/IUC 5 

N N N N N


Encourage hab i ta t and em i ro rm n t a l  3 

p ro tect i on f o r h u q h c k  whales by


other m t i on s .

NMFS/ICES,WS 5 

N N N N N


Encourage other na t i ons t o  develop 2 

recovery p lans f o r conservation and


mnagancnt o f  hurpback whales.


DOS/NHFS, IUC,DOS 5 

N Y N I N


Negotia te b i l a t era l  or u l t i l a t e r a l  2 

agrccnmts t o  p rotect hmpback


whale hab i ta ts .

NMFS/DOS 5 

10 10 10 10 10


IDENTIFY AND REDUCE DIRECT


HUMAN-RELATED INJURY AND MORTALITY


Continue p roh i b i t i o n  on comnercial 

hun t i ng o f  hunpbrck whales.


2 NMFS/IUC, DOS 5


CONTINUE TO lDENTIFY SOURCES AND


RATES OF W N - W E D  INJURY AND


WRTALITY AND USE INFORMATION TO


REDUCE THOSE FACTORS


REDUCE MORTALITY AND INJURY FROM


ENTANGLEMENT IN FISHERY GEAR OR


OTHER OBSTACLES
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APPENDIX A. IMPLEHENTATIOII SCHEDULE AND COSTS


NO. TASK NAME 

PRIORITY LEAD/COOPERATORS DURATIOII YEAR1 YEAR2 YEAR3 YEAR4 YEAR5


Irp rove report i ng o f entangled

whales and rescue animsls when


poss ib le.

3 

NMFS/REGIOWAL 

STRANDING NETUORKS


5


Use stendardized f o rm  fo r

entanglement reports .

3 

NWFS/REGIOIIAL 

STRANDING NETUORKS


1  

N N N N N


Inves t i ga te and modi fyof i s h i ng gear 2 

t o  prevent entrapment o r

entans lawnt.

NMFS 3 

50 50 50


I den t i f y and inplcnrcnt seasonal 

W o r geographic regu l a t i ons f o r

f i s h i n g gear th a t may k i l l  or

i n j u re hu rp k ck whales.


2 NMFS


Require f i s h i n g gear t o  k  r 


when f i s hery cnds.


d  2 NMFS 5


E valuate irpcrct on himphek whales 

from co l l i s i o n s  wi th sh ips or 

boats.


2 

NWFS/REGIOIIAL


STRANDING NETUORKS


5


MEASURE AN0 m I T OR KEY POWLATION


PARAMETERS.


E sti lnate and re-eva lua te h i s t o r i c 

popu la t i on sizes.

3


E stimate curren t popu la t ion

estimates by eva lua t ing and


re-ana lyz i ng ex i s t i n g data wi th

improved techniques.


2 NMFS


Workshop t o  develop

capture-recapture estimate o f

h u rp k ck whale atnmdance i n the

North Pa ci f i c us ing ex i s t i n g

photos.


Systematize sanp l ing methods f o r 

es t ima t i ng present popu la t ion size.

2


MAINTAIN AND DEVELOP FACILITIES FOR


OBTAINING, ARCHIVING AND ANALYZING


DATA ON HUMPBACK MALES


Archive ex i s t i n g data.
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APPENDIX A. IMPLEIQNTATION SCHEWLE AND COSTS


NO. TASK MAME PRIORITYLEAD/COOPERATORS WRATIONYEARlYEAR2YEAR3YEAR4YEARS

3.411 Main ta in centers f o r conp rra t i v t 2 WFS 

5 IS0 loo loo' loo loo

u u l y r i s  o f i dm t i f i c a t i o n

photographs.


3.412 I dm t i f y, u c w l a t e  nd arch ive 2 MUFS


ex l s t i n g s igh t i ng8 survey dmta.


3.42 Dedicate research vessels t o  study 2 MUFS/NFS,mS,ONR,EPA 5 200 5000 250 250 250


h m k  da l e s  nd other

endmetred cet u . n r .

3.421 Charter resenrch vessels. 2 MFS/NSF,WS,EPA 5 1600 1600 1600 1600 1600


3.5 

PERFORM NEU FIELD STLOIES ON


POWLATION DYNAMICS


3.51 EXAMINE RATES OF BIRTH,


SURVIMRSHIP AND MORTALITY


3.511 Conwnc workshop t o  t s t i r t e  2 WnFS


su rv i vorsh ip o f  ca lves based on


ex i s t i n g i n d i v i du a l -i dcn t i f i ca t i on

photogrclphs.


3.513 I den t i f y nd qbm t t i fy sources o f 3 H FS/EPA,MS,USCG, 5 60 50 40 40 40


na tu ra l m o rt a l i t y i n ju ven i l e  nd 

FDA,CDC,NIH,RSW


rcl u l t h m k whales. 

3.52 DEFINE GEOGRAPHIC SUBDIVISIONS OF


POWLATION


3.521 Anlyze md eva luate ex i s t i n g 2 NWFS


in forma t ion on popu la t ion

srrbdiv is ionr.

3.522 I l p l em tn t i d i a t e l y  i n i t i a l  2 MFS


surveys of s e l u t t d  regions.


3.523 DESCRIBE MIGUATION ROUTES AMD


TRANSIT TIMES.


3.5231 E l p l oy long-term radio tws .  2 WFS/mS,ONR,000 5 200 240 240 240 240


3.5232 Enploy u dcrwrter l i s ten i n g 2 MUFS/DQ),ONR 3 50 50 50


s ta t i ons .

3.5233 U t i l i z e genetic techniques. 2 HIIFS/NSF,1ICI 3 60 60 100
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APPENDIX A. 

IMPLEMENTATION SCHEDULE AND COSTS


NO. TASK NAME 

PRIORITY LEAD/COOPERATORS DURATION YEAR1 YEAR2 YEAR3 YEAR4 YEARS


3.53  ESTIMATE ABWlDANCE OF INMPBACK


WHALE WWLATIWS.


3.531  Perform new census surveys. 

TBD 180 TBD TBD TED


3.532  Encourage and p n rt i c i p n te i n  

N N N N N


i n terna t i ona l  s igh t i ngs surveys.


3.533  Inplement i l p roved sanp l ing program 2 NMFS


f o r capture-recapture estimation o f

popu la t i on .kndance.

3.6  Continue long-term photo 10


studies.

3.7  Assess popu la t i on s ta tus and


trends.

4. IMPROVE ADMINISTRATION AND


CWRDINATIW OF RECOVERY PROGRAM


FOR HUMPBACK WHALES


4.1  Select D i rector and inplccnent 2 NMFS/MMC


recovery Plan.


4.2 I n p rwe gwemmmta l  coordination. 3 NMFS/(IIIC


4.3 Inprove coordina t i on wi th 3 NMFS


m -~ o v e rm c n t a lagencies. 

4.4 Expand or recons t i tu te a Recwery 2 NMFS/MMC


Inp l anen ta t i on Team, update the

Recovery P lan and prepare

Conprehmsive Work Plans.


4.5 Col l ect and arch i ve ava i l a b l e 3 NMFS


in formet i on o n hmpback whales.


i ncl udi ng trans l a t i on s o f forei gn

Li tera tu re.

4.6  Inprove process fo r ob ta i n i ng

permi ts t o  do research o n lnarine


inanmals and make appropria te

changes.


4.7  Ma in ta i n coordina t i on wi th other 3 NMFS/FUS


recovery programs.
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NO. TASK NAME PRIORITY LEAD/COOPERATORS DURATIW YEAR1 YEAR2 YEAR3 YEAR4 YEARS


4.8 Reassess as rppropr iate po l i t ic a l  

goals f o r population recovery.


2 NMFS 

5 N N N N N


4.81 Change l is t ings in Endangered 

S p c c i ~Act ( EM)  wd U r ine -1


Pro tection Act < WA)  as


qqwopr iate.

3 NHFS/MHC
 5 N N N I N


4.9 DEVELOP EWCATIONAL MATERIALS IN

SUPPORT OF RECOVERY P W 

OBJECTIVES.


4.91 Produte wd distr ibute educational 

mater ials.

3


4.92 I~p ro vecooperation with the 

whalewatching incluctry.


3
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APPENDIX B. Members of the Humpback Whale Recovery Team.


C. Scott Baker 

Victoria University o f  Wellington


Wellington, New Zealand


HowardW. Braham 

National Marine Mammal Laboratory/NMFS/NOAA


Seattle, Washington 98115


John J. Bums 

Living Resources, Inc.


P.O. Box 83570


Fairbanks, Alaska 99708


Douglas G. Chapman 

University o f  Washington


Center for Quantitative Science, Forestry,


Fisheries and Wildlife


Sealtle, Washington 98195


Deborah Glockner-Ferrari 

Center for Whale Studies


39 Woodvine Court


Covington, LA 70433


Wildlife Conservation International


New York Zoological Society


Steven K  Katona 

College of the Atlantic


Bar Harbor, Maine 04609


James H. Lecky 

National Marine FisheriesSenrice/NOAA


Long Beach, California 90802


John H. Prescott 

New England Aquarium, Central Wharf


Boston, Massachusetts 02110


Gerald P. Scott National Marine FisheriesSenrice/NOAA


Miami, Florida 33149


William A. Watkins 

Woods Hole Oceanographic Institution


Woods Hole, Massachusetts 02543


The following indi~iduals serve as TechnicalAdvisors to the Recovery Team:


Charles A. Mayo, Jr.  

Center for Coastal Studies


Prwincetwn, Massachusetts 02657


Roger Payne  

Whale and Dolphin Conservation So ciety

Lincoln, Massachusetts 01773


Gloria Thompson  

Office of Protected Resources/NMFS/NOAA


1335 East West Highway, Silver Spring, MD 20910


Ms. Thompson sewed as liaison between NMFS and the Recovery Team.
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APPENDIX C. Personal communications. Unpublishedobsefvations from the following.individuals are


includedin  the text of the recovery Plan, identified by the notation 'pers. comm: Addresses for


members of the National Humpback Whale RecoveryTeam can be found in Appendii 6.


Baker, C.S. (AppendiiB)


Blanckenblecker, W.D. Alaska Department of Fish and Game,


2030 Sea Level Drive, Ketchikan, AK 99901


Braham, H.W. (Appendii 6)


Ferrari, M.J. 1728 San Luis Rd., Walnut Creek, CA 94596


Glockner-Ferrari, D.A (AppendiB)


Haight, R.E. Alaska Fisheries Science Center, Auke Bay Laboratory, 11305 Glacier Highway,


P.O. Box 210155, Juneau, AK 99821


Haycock, C. Brier Island Ocean Study, Westport, NwaScotia


Lwky, J. (Appendix B)


Mercer, S.D. New EnglandWhalewatch, Newburyport, MA


Katona, S.K. (Appendii 6)


MacKenzie, T.P. NOAA/NMFS, Habitat Conservation Branch, Narragansett, RI


MacSwwney, D.J. West Coast Whale ResearchFoundation, P.O. Box 139, Holuda, HI 96725


Robinson, E. P.O. Box 616, Kihei, HI96753.


Schevill, W.E. Woods Hole Oceanographic Institution, Woods Hole, MA 02543


Sears, R. Mingan Island Cetacean Study, 285 Greene St., St. Lambert, P.Q., Canada J4P IT3

Sergeant, D.E. 325 Main Road, Hudson, P.Q., CanadaJOP 1HO


Sigurjonnson, J. Marine Research Institute, Skulagata 4, 121 Reykjavik, Iceland


Straley, J.M. P.O. Box 273,Sitka, AK


Tucker, E.B. K ings Point, Somerset, Bermuda


Watkins, W.A. (AppendiB)


Weinrich, M.T. Cetacean Research Unit, Gloucester, MA


Woodhouse, C., Santa BarbaraNatural History Museum, Santa Barbara, CA
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AAAS 

ACOE 

APHIS 

CDC 

CETAP 

CZMA 

CZM 

COSEWlC 

DOD 

DOS 

€PA 

ESA 

FDA 

Fws 

ICES 

IOCARIBE 

IWC 

MARMAP 

MEXUS 

MMC 

MMEP 

MMPA 

MMS 

NCI 

NMFS 

NMML 

NOAA 

N O M A D  

NOANNOS 

NlST 

NTlS 

OCS 

OCSEAP 

ONR 

RFMC 

RSN 

SEAMAP 

WATS 

APPENDIX D. List of abbreviationsused in text.


American Association for the Advancement of Science


Army Corps of Engineers


Animal Plant and Health Inspection Service


Center for Disease Control


Cetacean and Turtle Askssment Program,


University of RhodgIsland, Narragansett, RI


Federal CoastalZone Management Act of 1972


CoastalZone Management


Committeefor Studying EndangeredWildlife in  Canada


Department of Defense


Department of State


Environmental ProtectionAgency (U.S.)


EndangeredSpecies Act of 1973 (U.S.)


Food and Drug Administration


Fish and Wildlife Senrice (U.S.)


International Council for Exploration of the Sea


lntergwemmentalOceanographic Commission Association


for the Caribbean and Adjacent Regions


InternationalWhaling Commission


Marine Resources Mapping and Assessment Program (NOAA)


MexicoIUnitedStates Gulf of Mexico Cooperative Program


Marine Mammal Commission (U.S.)


Marine Mammal Event Program (Smithsonian Institution)


Marine Mammal ProtectionAct of 1972 (U.S.)


Minerals Management Service (U.S.)


National Cancer Institute(U.S.)


National Marine Fisheries Service (U.S., NOAA)


National Marine Mammal Laboratory (U.S., NOAA)


National Oceanic and Atmospheric Administration (U.S.)


NOAA Ocean As3essment Division (U.S.)


NOAA National Ocean Senrice (U.S.)


National Institute of Standards and Technology


NationalTechnical InformationService, Springfield, VA


Outer ContinentalShew


Outer Continental Shelf EnvironmentalAssessment


Program (U.S.)


Office of Naval Research (U.S.)


Regional Fisheries Management Council


Regional Stranding Networks


Southeast Atlantic MarineAssessment Program


Western Atlantic Turtle Symposium
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APPENDIX E. Existingtreaties, acts and regulations protectinghumpback whales.


lntemational Whalina Convention


The lnternationalWhaling Convention providedfor the formation of the lntemationalWhaling


Commission, formed in 1946. Member nations meet annually to review scientific and


management-relatedinformationon all kinds of whales and dolphins. Starting in July 1966,


the IWC prohibitedall commercial hunting for humpback whales. This protection remains in

effect. Compliancewith any regulationsenacted by the IWC is voluntary. Current information


on most cetacean species, includinghumpback whales, is summarized inthe Report of the


lntemational Whaling Commission, which is published annually.


Convention on International Trade in EndanaeredS wi es  (CITES)


Humpback whales are listed in Appendii I of this treaty. This level of listing prohibits all


internationaltrade inthis species except for scientific research. Obtaining a research permit


requires a four-part permit process involving both the Scientific Authority and Management


Authorities of the exporting and importing countries. All Appendi I permits are reviewed by


the CITES Secretariat and made available to all signatory nationsfor proceduralreview.


lntemational lndian Ocean Sanctuarv for Whales


In 1979, the lnternationalWhaling Commission adopted a proposal introduced by the


Seychelles Islandsdesignating the entire lndian Ocean north of 55" S as a sanctuary for all


cetaceans. All commercial huntingwas prohibitedfor 10 years. The lndian Ocean Sanctuary


was reauthorizedby the IWC at its meeting in June 1989.


U.S. Marine Mammal ProtectionAct of 1972 (as amended 1988)


Protects all species of marine mammals. Establishes moratorium on taking of marine


mammals, goal for achieving 'optimum sustainable populations' of species and stocks of


marine mammals, and protects species that are endangered, threatened or below their


optimum sustainable population (OSP). Regulates incidental take of marine mammals by


fisheries.


U.S. Endanaered Species Act of 1973


Providesfor designation and protection of endangered and threatened species and


populations. Significant provisions of the Act indudes Section 7(a)(2) which requires all


Federal agencies to 'ensure that any action authorized, funded, or canied out by such agency


... is not likely to jeopardiie the continued existence of any endangered or threatened species


or result inthe destruction or adverse modification of habiat ...criticar to their survival. All


Federal agencies must consult with the National Marine Fisheries Service for any actions that


may adversely effect such species, includinghumpback whales. Section 9 prohibits the


raking' of any endangered species of fish and wildlife inthe United S t f  es, the territorial sea


of the United States, or by U.S. citiiens on the high seas. 'Take' is defined as meaning to

harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, collect, or to attempt to engage
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in any such conduct. Knowingviolations are punishable with civil penalties up to $10,000.


Civil penalties of up to $500 may be assessed for violations other than knowing violations.


Criminal violations are punishable by fines of up to $20,000, or imprisonment for up to a year,


or both.


U.S. Fisherv Conservation and Manaaemem Act of 1976 FCMAL


Establishesregional fishery management councils with authority to dwelop programsfor the


conservation and management of all fishery resourceswithin the Fishery ConsewationZone


(FCZ), out to 200 miles from the territorial sea The councils establishfishery management


plans for specific fisheries inthe FCZ. These plans can be useful in limiting or mitigating any


fishery-relatedactivities, commercial or recreat'mal, that adversely af f ect humpback whales,


for example. Amendments to the FCMA, notably the Packwood-Magnuson and Pelly


Amendments, permit economic sanctions against any country whose fisheries operate


contrary to accepted conservation procedures.


U.S. Marine Protection, Research and SanctuariesAct of 1972


Title I l l of this act authorizes the designation o f  ocean areas asmarine sanctuariesfor the


purpose of preservingor restoring their conservation, recreational, ecologicalor aesthetic


values. Once an area is designated as a national marine sanctuary, comprehensive


management programs are established to (1) promote and coordinate researchto expand


scientific knowledge and improve management decision making; (2) provide interpretive and


recreational programsto enhance public awareness, understanding, and wise use o f  the


marine environment; and (3) prwide for optimum compatible public and private use of marine


areas. Three national marine sanctuaries, affecting humpback whales and all in California,


have been designated-Channel Islands (1 980), Gulf o f  the Farallones (1981), and Cordell


Bank (1989). The Gulf of the Farallones is an important feeding range for humpback whales.


Cordell Bank, offshorefrom San Franciscoand contiguousto the existing Gulf of the


Farallones NationalMarine. Sanctuary, is used for feeding by humpback whales. A proposal


to establish certain waters offshore from Maui, Hawaii, as a national marine sanctuary was


rejectedby Hawaii in 1984 owing to concern that i t would impose undue restrictions on


fishermen and boaters. However, in 1990, Congress directed NOAA to conduct a study of the


feasibility of establishing a national marine sanctuary inthe marine environment adjacent to

Kahoolawe Island, Hawaii. Inconductingthe study, NOAA was instructedto give special


considerationto the effects of such a sanctuary on the humpback whale populations that


inhabitthe waters off Kahoolawe. The feasibility study, along with NOAA's recommendation


for further action, is to be transmitted to Congress by December 1, 1991.


Three areas are currently being waluatedfor designation as national marine sanctuaries:


(1) Stellwagen Bank in Massachusetts Bay is one of the most importantfeeding sites from


mid-Aprilto November; (2) Monterey Bay provides habitatsto  a diverse array o f  ocean species


including humpback whales; and (3) Western Washington Outer Coast, offshore from the State


of Washington, was historically inhabited by humpback whales.
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Reaulations of Glacier Bav National Park. National Park Setvice MPS) DeDartment of the Interior


NPS regulations were established May 15,1980, and modified into permanent regulations May


31,1985, to protect humpback whales at the Glacier Bay NationalPark and Preserve. These


regulationsestablish a system for limiting entry into Glacier Bay and restrictingthe operation


of these vessels, including limitingspeed, maneuveringand approach distance towards


whales. They also prohibitedthe harvest of certain species of fish and crustaceans which are


prey species of humpback whales.


Hawaii Humpback Whale Reaulations


The Department of Commerce (NOAA) established interim reg u l a t i i on December 23, 1987,


to protect humpback whales in Hawaiian waters. These regulations prohibit aircraft from


approaching closer than 1,000 feet, and prohibit vessels or people from approaching closer


than 100yards to a whale. The approach limit is extended to 300 yards in cowlcalf areas.


State of Hawaii


In 1978, Hawaii designated the humpback whale to be its official state marine mammal. The


Department of Land and NaturalResources (DLNR) establishes programs for ensuringthe


'continued perpetuation of indigenouswildlife and plants for their habitatsfor human


enjoyment, for scientific purposes, and as members of ecosystems ..:. The Division of Aquatic


Resourceswithin DLNR is responsiblefor marine endangered species management. To date,


no comprehensive consewation program has been establishedfor humpback whales in


Hawaii. The Legislature of the State of Hawaii has passed HB 2994 to regulate the operation


of thrill craft, parasailingvessels and high-speedmotorized vessels in Hawaiianwaters. Among


other provisions, this act prohibits operation of such vessels on the west and south coasts of


Maui between December 15 and May 15, the period when humpback whales are normally


present. This act is awaiting signature by the Gwemor of Hawaii. State permits are required


for performing research on humpback whales; possession of a Federal research permit is


necessary for issuance of a state permit.


Silver Bank Sanctuaw for Humpback Whales


During winter, Silver Bank, along with neartry Navidad and Mouchoir Banks, is inhabited by the


largest concentration of humpbackswhales inthe world, approximately 85% of the populan'in


of the entire westem North Atlantic Ocean. 

Most of thewhales are found on Silver Bank, a


shallow, limestone plateau, located about 80 miles off the north coast of the Dominican


Republic. Silver Bank was designated as a sanctuary for humpback whales in October 1986,


by decree of the President of the DominicanRepublic. No act i v i t i i are permittedthat would


threaten humpback whales. Since this sanctuary was established by PresidentialDecree, its


future during the tenure of another DominicanPresident is not automatically assured.


AR028113



APPENDIX F. PERSONS WHO SUBMITTED WRITEN COMMENTS ON DRAFT 

HUMPBACK WHALE RECOVERY PLAN (ALPHABETICALORDER). 

Associate Director for


Offshore Minerals Management


Minerals Management Service


Washington, D.C. 20240


Jeffrey Benoit


D irector, Massachusetts


Coastal Zone Management Office


Leverett Saltonstall State Office Building


100Cambridge St.


Boston, MA 02202


Howard W. Braham


Alaska FisheriesCenter


National Marine Mammal Laboratory


7600 Sand Point Way N.E. B in C15700


Seattle, WA 98115-0070


W. Leigh Bridges


Assistant D irector


MassachusettsD ivision of Marine Fisheries


Leverett Saltonstall State Office Building


100 Cambridge St.


Boston, MA 02202


David Duffus


University of V ictoria


P.O. Box 1700


Victoria, Briiish Columbia


Canada V8W 2Y2


Paul H. Forestell


D irector of Research and Education


Pacific Whale Foundation


Kealia Beach PlazaSuite 25


101 North K ihei Rd.


Kihei, Maui, Hawaii 96753


Marvin 0 . Jensen


Superintendent


Glacier Bay National Park and Preserve


P.O. Box 140


Gustavus, AK 99826-0140


Charles Karnella


Office of Protected Resources


NOWNMFS


1335 East West Highway


Silver Spring, MD 20910


R. H. Larnbertsen


Ecosystems, Inc.


Institutefor EnvironmentalMedicine


University d Pennsylvania


14 Medical LaboratoriedG2


Philadelphia, PA 191 04


Jon Lien


Whale ResearchGroup


XU) Mf . Scio Rd.


Memorial University of Newfoundland


St. John's, Newfoundland


Canada A1C 5S7


David K. Mattila


Cetacean Research Program


Center for Coastal Studies


P.O. Box 826


Provincetown, MA 02657


Paul E. NacMia l l

Naval Ocean Systems Center


Hawaii Laboratory, Code 512


P.6. Box 997


Kailua, HI96734-0997


Mark J. Palmer


Conservation Director


Ocean Alliance


Fort Mason Center Building E


San Francisco, CA 94123


W l l l i  W. Paty


State of Hawaii


Department of Land and NaturalResources


P.O. Box 621


Honolulu, HI 96809


John Sease


National Marine Fisheries Service


P.O. Box 21668


Juneau, AK 99802-1 668


Michael R. Sherwood 

Sierra Club Legal Defense Fund, Inc. 

2044 .FillmoreSt. 

San Francisco, CA 941 15 

AR028114



LeslieShields


Issues Committee


Cetacean Society International


25 Johnson Ave.


Plaineville, CT 06062


Tim Smith


Northeast Fisheries Center


NOWNMFS

Woods Hole, MA 02543


Jan Straley


P.O. Box 273


Sitka, AK 99835


Richard L  Ternullo


1013 HillsideAve.


Pacific Grove, CA 93950


John R. Twiss, Jr.


Executive Director


Marine Mammal Commission


1825 Connecticut Avenue, NW


Washington, D.C. 20009


Mason Weinrich


Director


Cetacean Research Unit


P.O. Box 159


Gloucester, MA 01930


NinaYoung


Center for Marine Conservation


1725 DeSales St. NW


Washington, D.C. 20036


AR028115



printed on recycled paper


AR028116


	Structure Bookmarks
	Recover .
	Recover .
	n .
	*-. .
	q-

	, .,. .
	tothe
	tothe
	r

	& -
	3 .
	,
	..;.. . .
	F.,

	. "J' &
	<, 2 .
	<, 2 .
	Wg",;*, ,.
	3 .%F': qg
	~
	,-
	..

	$ +,*.
	iae
	November 1991
	U.S. ~e~artment
	U.S. ~e~artment
	of Commerce

	nal Oceanic and .Administration .
	nal Oceanic and .Administration .
	~atio(na1Marine Fisheries Service
	Office of Protected Resources
	of the humpback
	FINAL RECOVERY PLAN FOR THE .HUMPBACK WHALE .(MEGAPTERA NOVAEANGLIAE) .
	NOVEMBER 1991 .PREPARED BY THE .HUMPBACK WHALE RECOVERY TEAM .
	NOVEMBER 1991 .PREPARED BY THE .HUMPBACK WHALE RECOVERY TEAM .
	APPROVED:
	WZLLIAM W. .
	ASSISTANT ADMINISTRATOR FOR FISHERIES .
	NATIONAL MARINE FISHERIES SERVICE .
	NATIONAfr OCEANIC AND ATMOSPHERIC ADMINISTRATION .
	NATIONAfr OCEANIC AND ATMOSPHERIC ADMINISTRATION .
	This Receery Plan for the Humpback Whale has been apprwed bythe National Marine Fisheries Service. It does ot necessarily represent official positions or approvals of cooperating agencies. It does not necessa ly represent theviews of all individuals involved in the plan formulation. The plan has been prepared by the Humpback Whale Recovery Team to delineate reasonable actions believed required to lead to t e recovery of the humpback whale. This plan is subject to modiiias dictated by nw findings, hanges in
	\
	will be qained and funds expended contingent upon appropriations, priorities and other constraints.
	Liierature Citations should read as follows:
	Fisheries Se~ce.1991. Recovery Plan for the Humpback Whale (Megapten Prepared by the Humpback Whale RecoveryTeam for the National Marine Fisheries Spring, Maryland. 105 pp.
	I
	Acknowledaements
	Whale Recovery Team (Appendix B) thanks the following people and agencies for
	during preparation of this document: R.H. Hofman and D. Laist (Marine Mammal (University of Rhode Island), R.V. Miller (National Marine Mammal Laboratory), Aquarium), D. Rice (National Marine Mammal Laboratory), T. Smith (NMFS,
	G. Waring (NMFS, Northeast Fisheries Laboratory) and H.E. Wtnn
	dedication of staff members at College of the Atlantic, Bar Harbor, Maine; the Marine Washington, D.C.; the Center for Marine Conservation, Washington, D.C., the Laboratory, Seattle, Washington; and the New England Aquarium, Boston, gather information, arranged meetings for the Recovery Team, and assisted We thank particularly J. Beard, S. Crock, LAlley, E. Jenson, K. Johnson,
	authors whose works are cited in the Reference section for providing us with copies to others who responded to our requests for documents. We thank the Library Zoology, Harvard University, for library privileges during this project.
	Throughout this task, we have appreciated the assistance provided by the NMFS Office of Protected Resources, its D rector, N. Foster, and staff members G. Thompson, C. Kamella and R. Ziobro.
	i
	The New Engla d Aquarium's generous provision of office space, telephone, library and copy facilities, and financial su port to S.K. Katona proved essential to completion of this document. We are also grateful to Cole 1e of the Atlantic and President L Rabineau for sabbatical leave provided to S.K.Katona.
	Finally, we the individuals and agencies (Appendix F) whose thoughtful comments on the Draft of this Plan have resulted in substantial improvements in this document.
	Preface
	1

	passed the Endangered Species Act (ESA) of 1973, (16 USC 1531 et seq.,amended 1978,
	1988) to protect species of plants and animals threatened with extinction. The National Service (NMFS) and the U.S. Fish and Wildlife Service (FWS) share responsibility for the ESA NMFS is responsible for most marine mammal species. The ESA requires
	to use all reasonable methods available to conserve endangered and threatened planning and actions to prevent further decline of the species, to facilitate an increase to improve the quali of its habitat.
	of the ESA directs the responsible agency to develop and implement a Recovery Plan, if it that such a plan will promote conservation of the species. NMFS has determined that a Plan (Plan) would promote conservation of the humpback whale, Megaptera
	was written by the Humpback Whale Recovery Team at the request of the Assistant for Fisheries of the National Oceanic and Atmospheric Administration (NOAA) to promote of humpback whales as provided in the 1978 amendments to the ESA. The recovefy on marine mammals from the private sector, academia, and government (Appendix primarily on populations of humpback whales believed to occur seasonally waters of the North Atlantic and North Pacific Oceans. It summarizes whales, identifies problems that may interfere
	The Pla is organized into five major sections. Following a review of Natural History, it provides details on pop lations in the North Atlantic Ocean and the North Pacific Ocean. A discussion of Known and Potent1 IImpacts to the species and its habitat(s) is followed by Recommended Recovery Actlons. Six Append1ces (A-F) highlight valuable information that might otherwise clutter the text.
	The pro esses and actions described in this Plan are dynamic. Habitats, population sizes and other factors ill change over time, so this Plan will require updating as new information becomes available. Recove efforts may be modified, reduced or ended at any point during the planning process as new informat on becomes available or if there is sufficient evidence to indicate that protection under the ESA
	is no lo Iger necessary.
	iii
	Executive Summary
	pback whale, Megaptera novaeangliae, is classified as an endangered species and the Assistant for Fisheries has determined that a Recovery Plan (Plan) would help this species to increase This Plan first reviews the natural history of the humpback whale, concentrating particularly stocks or feeding aggregations which regularly spend portions of the year in waters of the United States. Following a summary of existing and potential threats to this out a series of recommended goals and actions for (1) maintaini
	whales; (2) identifying and reducing death, injury or disturbance to the whales performing research to evaluate progress toward recovery goals; and (4) improved administration and coordination.
	TABLE OF CONTENTS .
	.................................................
	.................................................
	.................................................
	i .

	cknowledgements
	cknowledgements
	..........................................
	ii .

	....................................................
	....................................................
	iii .

	Summary
	Summary
	..........................................
	iv .

	............................................
	............................................
	v .

	I.~ntrodGucflM .oals and Objectives
	I.~ntrodGucflM .oals and Objectives
	........................................
	1 .

	II.Natr .Species description and taxonomy
	II.Natr .Species description and taxonomy
	...........................
	5 .

	Zoogeography
	Zoogeography
	..........................................
	5 .

	Populations and population sub-units
	Populations and population sub-units
	.........................
	6 .

	Habitat use and behavior
	Habitat use and behavior
	..................................
	6 .

	1. Summering areas: feeding
	1. Summering areas: feeding
	.............................
	6 .

	2
	2
	. Migrations
	.........................................
	8 .

	3
	3
	. Wintering areas: reproduction
	..........................
	9 .

	Natural mortality
	Natural mortality
	.........................................
	11 .

	nt Status of North Atlantic Populations .Summer distribution and habitat use
	nt Status of North Atlantic Populations .Summer distribution and habitat use
	..........................
	13 .

	1
	1
	. Eastern North Atlantic
	................................
	13 .

	2
	2
	. Iceland. Greenland and Canadian Maritime Provinces
	.........
	13 .

	3
	3
	. U.S. East Coast
	.....................................
	13 .

	Winter distribution and habitat use
	Winter distribution and habitat use
	............................
	14 .

	Abundanceandtrends
	Abundanceandtrends
	....................................
	15 .

	IV. Curr nt Status of North Pacific Populations
	IV. Curr nt Status of North Pacific Populations

	A
	A
	. Summer distribution and habitat use
	..........................
	17 .

	1
	1
	. California to Briish Columbia
	...........................
	17 .

	2
	2
	. Southeastern Alaska
	.................................
	18 .

	3. Southcentral Alaska: the Gulf of Alaska including Prince William .Sound and the Alaska Peninsula
	3. Southcentral Alaska: the Gulf of Alaska including Prince William .Sound and the Alaska Peninsula
	......................
	19 .

	4
	4
	. Aleutian Islands. Bering Sea and Asia
	....................
	19 .

	6
	6
	. Winter distribution and habitat use
	............................
	20 .

	1. Hawaiian Islands
	1. Hawaiian Islands
	.................................... .
	20

	2
	2
	. Mexico
	............................*..............
	21 .

	3
	3
	. Asia
	.............................................
	21 .

	C
	C
	. Abundanceandtrends
	....................................
	21 .

	1
	1
	. Summering grounds
	.................................
	22 .

	2
	2
	. Wintering grounds
	...................................
	22 .

	A.
	A.
	......................................
	25 .

	B
	B
	. infishing gear
	...................
	25 .

	C.
	C.
	......................................
	26 .

	D.
	D.
	......................................
	27 .

	Noise from ships. boats and aircraft ...................... 27 .E. Ha1itat degradation
	Noise from ships. boats and aircraft ...................... 27 .E. Ha1itat degradation
	....................................... 30 .

	2
	2
	. Commercial whale watching boats and research boats
	........
	29 .

	3
	3
	. Noise from industrial activities
	..........................
	30 .

	1
	1
	. Chemical pollution. including petroleum ................... 30 .F. Competition for resources with humans :
	....................... 32 .

	2
	2
	. Habitat degradation from coastal development
	.............. 31 .

	VI. Recomm nded Recovery A
	VI. Recomm nded Recovery A
	A. GokIs ...........

	......................................
	ctions

	33 .

	B
	B
	. ~teb-downoutline
	........................................
	34 .

	. Maintain and enhance habitats used by humpback whales .. Identify and reduce direct. human-related mortality. injury and .. Improve administration and coordinationof recovery program .
	C
	. Natrative
	...............................................
	38 .

	currently of historically
	currently of historically
	.............................
	38 .

	disturbance
	disturbance
	.....................................
	45 .
	. Measure and monitor key population parameters
	i

	............
	47 .

	1 for humpback whales
	1 for humpback whales
	.............................. .
	52

	Tables and ~ibure
	Tables and ~ibure
	s...............................................
	73 .

	Appendices
	Appendices
	I .

	A
	A
	. Schedule
	..................................
	90 .

	B
	B
	. Humpback Whale Recovery Team
	...............
	98 .

	C.
	C.
	..................................
	99 .

	D
	D
	. abbreviations
	......................................
	100 .

	E
	E
	. regulations and protective measures
	....................
	101 .

	F
	F
	. submitting written comments
	.........................
	104 .
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	whale, Megeptera novaeangliae (Borowski 1781), occurs in all oceans of the world, in Arctic regions. Throughout its range, it was heavily exploited by commercial The species first received protection in the North Atlantic in 1955 Commission (IWC) placed a prohibition on msubsistence hunting by extended to the North Pacific and Southern Hemisphere populations
	humpback was classified as an endangered species when the U.S. in 1973, and it remains so today.
	of humpback whales was recently evaluated by Whitehead (1987) for the Canadian Committee on Status of Endangered Wildlife in Canada (COSEWIC). The COSEWlC Review equivalent to the U.S. Recovery Team and that document isthe Canadian equivalent to this
	Plan.
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	each of the North Atlantic and North Pacific
	e goals are diiicult to fulfill. The biological goal is vexing, because future changes in
	e or environmental conditions cannot be predicted accurately, so one can never be
	that populations are large enough to rebound. The numerical goal is difficult to
	estimates of present and past abundance and historical carrying capacity are
	me instances unknown. We do not yet know exactly which numbers should be
	produce a long-term population goal. Tasks recommended in this Plan will attempt
	Finally, the political goal is problematic, because different constituencies are
	ut costs, benefii and desirability of different levels of protection. This Plan
	lopment and agreement on criteria for making such decisions.
	In the meantim ,this Plan recommends adoption of an interim goal that populations double in size during the next 20 yea . It will be important to reach early agreement on the indices usedto track population status over the long term. The Atlantic and Pacific Oceans each contain several relatively distinct populations of umpback whales. Each diers somewhat in past and present histories of hunting and in ecological r environmental factors. Each population will therefore have somewhat dierent management re uir
	1
	our understanding of the status of those humpback whale populations wholly or It recommends management to assist those and other populations activities to measure rates of population change. Itemphasizes two
	(1) protectionof habitats and (2) reductionof human activities Activities to educate the public about aspects of this Plan
	years of protection may be necessary before some population milestone.
	In summary, the long-term numerical goal of the Plan Is to Increase .humpback whale populatlons to at least 60% of the number existlng .before commercial exploltatlon or of current environmental carrylng .capaclty. Those lwek remain to bedetermlned. Inthe meantime,the .Interim goal Is a doubling of extant populations wlthin the next 20 .years. Acceptable evidence of ongoing populatlon recovery wlll be .data showing (1) statistlcally rlgnMcant trends of population Increase .as determlned by accepted analytic
	The Major Objectives by whlch this Plan reeks to accomplish that .Goal are to: (1) Maintain and enhance hablta, (2) Reduce human- .relatedmortality,injury and disturbance; (3) Measure and monltor key .populatlon parameters; and (4) Promote coordinated admlnlstratlon .and Implementation of this Plan. SpeclfIc recommended tasks are .organized In Sectlon VI and Appendix A. .
	of the Plan has entailed review of hundreds of published and unpublished documents whales. Whenever possible, citations were drawn from recent, peer-reviewed but the Recovery Team is aware that many of the citations included in this Plan that has not been formally published. Such references include reports to or work presented at scientific meetings, personal communications C) and manuscripts in preparation. Since such information has be interpreted with some degree of caution. Nevertheless, of information
	4.
	11. NATURALHISTORY
	d. Species Description and Taxonomy
	whales are distinguished from other whales in the same Family (Balaenopteridae) by long flippers (up to 5 m or about 1P total body length), a more robust body, fewer throat more variable dorsal fin, and utilization of very long (up to 30 min.), complex, repetitive (Payne and McVay 1971) during courtship. Their grayish-black baleen plates, 440 on each side of the jaw, are intermediate in length (6570 cm)to those of other in dierent geographical areas vary somewhat in body length, but maximum and Reichley 198
	The whal s are generally dark on the back, but the flippers, sides and ventral surface of the body and flukes ma have substantial areas of natural white pigmentation plus acquired scars (white or black). White col ration on the flippers may be used to startle and herd schools of fish (Brodie 1977). Research rs distinguish individual humpbacks by the apparently unique black and white patterns on the underside of the flukes as well as other individually variable features (Katona and Whitehead 1981; Glockner n
	i
	ributed worldwide (Fig. 1) in all ocean basins, though it is less common in humpbacks occur in temperate and tropical waters of both hemispheres
	most are in waters of high biological producttvity, usually in the higher e timing of key biological functions, such as migrations and reproduction, n; these functions are therefore about 6 months out of phase between
	uthem Hemispheres vinn and Reichley 1985).
	h our knowledge is still fragmentary and geographically uneven concerning the identity,
	and habitat use of apparently reproductively isolated sub-populations Cstocks'), a general zoogeography is emerging. Some aspects of seasonal mwements and distributions change as the numbers of whales change.
	Humpbac whales are generally considered to inhabit waters wer continental shelves, along their edges and aroun some oceanic islands (Balcomb and Nichols 1978; Whitehead 1987). They winter in warm waters at a small number of relatively specific iocations. They probably mate and give birth while on the wintering reas, but reproductive events may also take place during migration. It is thought that lile feeding oc 1urs on the wintering grounds.
	migrate considerable distances to high latitude summering areas, where they feed ranges are often relatively close to shore, including major coastal embayments and humpbacks may also summer offshore, asin the Gulf of Alaska (Brueggeman et d.
	southern ocean, along the margin of the seasonal pack ice and in waters of the More detailed information about seasonal movement and distribution of the North populations is discussed in subsequent sections.
	of humpback whale migration and distribution indicates that a Recovery Plan must include of the whales in all parts of their seasonal ranges, although they may be more vulnerable
	C. POCulatlons and w~ulation sub-unlts
	Inconsistency iri the terminology used to demarcate populations and population sub-units of humpbacks has been a source of confusion. Hereafter in this Plan, we use the term 'stocks' to refer es using geographically distinct winter ranges for reproduction; and 'feeding ups using geographically distinct summer ranges for feeding. Some stocks are from several feeding aggregations. These terms are defined to facilitate pulation units. The geographical discreteness of these units reflects diierent mprising them
	radiitional coastal areas and oceanic islands for reproduction, it is beliwed geographic breeding stocks may exist. Worldwide there are thought to be winter in the lower latitudes of tropicaland sub-tropical waters. Designation rical commercial whaling records (bvnsend 1935; Winn and Scott 1981 ;
	g. 2 in Reeves and Mitchell 1986), early research activities associated with (Kellogg 1929) and recent studies (in lit.). Winn and Reichky (1 985) suggested that ht be oversimplified and that the whales probably form a series of stocks around the
	one goes to smaller units. As one example, instead of the two stocks d Central South Pacific, Gaskin (1982, p. 385) names 6 stocks.
	the exact number and definition of existing stocks does not affectthis Plan, which stocks which spend at least part of the year in waters under jurisdiction of the are Western North Atlantic; central North Pacific; and eastern North Pacific. Guam (Commonwealth of the Mariana Islands) and at American Samoalie North Pacific and Central South Pacific stocks, respectively. Those
	this Plan, since U.S. territorial waters form only a small part of the this Plan includes Tasks that encourage other nations to form under their jurisdiction.
	that stocks of humpback whales return to traditional sites for reproduction and that between most of the stocks listed above. Nevertheless, reoccupation of is possible in time, because some movement between stocks or feeding Possible interchange between the Western North Pacific and the Eastern South Pacific Analysis of existing photo-identification catalogues and databases (see new field research, including long-term radio tagging and genetic may help clarify our understanding of relationships between
	stocks.
	D. ~abk
	Use and Behavlor
	1 Summerln Areas: Feedln
	All humpback w les feed while onthe summer range, which is usually Wed wer a continental shelf at latitudes betw n about 400 to 75". Many summer habitats are apparently traditional feeding grounds, as evidenced by the long historic record of occupation and by recent records of returns of identified individuals for m ny years (e.g. Baker et el. 1988).
	T
	ratures in lower latitude summering habitats, for example in Massachusetts Bay (about at least 21°C (Mayo et a/. 1988). However, surface temperatures in higher latitude be vety low, e.g. 2°C near the edge of pack ice in western Greenland at 64ON
	Depending on prey type and abundance, the whales must often die below the rsue prey; therefore, even in warmer areas they frequently swim in cool to cold in Massachusetts Bay (Mayo et a/. 1988).
	.

	habitats is, on average, very high. Perhaps of more is the opportunity for whales to encounter patches of prey in The productivity and localdistributionof prey are directly ing upwelling, converging currents and other factots often shelves, offshore banks, and the edges of continental cluding biological competitiin, may also be important. The search for
	.

	(e.g Brodie et a/.1978; Dolphin 1987a.b; Mayo et el. 1988), which may vary shorter time scales,probably determines thewhales' fine- er summering areas. Shii in summer distributions of humpbacksalong
	and Carscadden 1985), in southeastern Alaska (Bryant et el. 1981; r et a/. 1988) and in the Gulf of Maine (Payne et el. 1986) have nges in prey abundance.
	Sonar o servations have shown humpback whales to dive as deep as 200 m (Whitehead 1981) while pursuing prey, but Dolphin (1987a) stated that such efforts may put them into oxygen debt. According to his cal ulations, the aerobic limit is reached after a die lasting 4 to 6 minutes, during which the whale could d cend to approximately 41-60 m. Dolphin (1987b) observed average ascent and descent velocities of 1.8 m s". Dolphin (1987b) also demonstrated the importance of food concentration and depth di ribution
	i
	carry out the most diverse repertory of feeding behaviors known for any baleenwhale. feeding methods reported (Ingebritsen 1929; Jurasz and Jurasz 1979; Watkins and et a/.1982; Weinrich 1983; Baker and Herman 1985; Baker 1985; Hays et al. 1985; 1985; D'Vincent et a/.1985) are: (1) use of columns, clouds or nets of expelled krill or fish; (2) herding, and possibly disabling, prey by maneuvering, flicking or and flippers; (3) using the water surface as a barrier to prevent the escape of techelon feeding'); (5
	trawl mesh (0.E. Sergeant, pers. comm.). Alaska, appeared to be feeding on prey stirred along the bottom (von Ziegesar 1984).
	cies used by humpback whales have not been studied in detail for most populations, but consistently shows major foods to be small schooling fishes and large zooplankton, 1957, 1959, 1970; Klurnov 1963; Tomilin 1967; Krieger and Wing 1984, 1986). feed whenever and wherever sufficient concentrations of suitably-sizedprey of the mechanisms by which the whales engulf and filter prey are Lambertson (1983) and Orton and Brodie (1987). Species
	in dierent regions are mentioned below.
	of humpbacks in the North Atlantic Ocean included herring (Clupea harengus), sand lance and capelin (Mallotus villosus). Other fishes taken at times are mackerel pollock (Pollachius virens), and haddock (Melanog~mmus aeglefinus). Krill,
	is also an important food (Tomilin 1967; Meyer eta/. 1979; O~erh~ltZ
	J. Lecky (pers. mm.) observed two humpbacks feeding on schools of anchovy (Engraulis mordac) in waters of the wthern California Bight. Rice (1963) found that 64% of food-containing-stomachsof humpbacks hu ed off the Central California coast contained anchovies (E. mordax) and 36%contained krill (Euphausia cifica).
	i
	Alaska and Prince William Sound, Alaska, herring (Clupea harengus pdlrlasi) and krill
	Thysanoessa spinifera, T. raschii and perhaps occasionally T. longipes) are important
	1981; Krieger and Wing 1984, 1986; Baker et a/. 1985; Peny et a/. 1985; Dolphin
	1 987b).
	In the North Pa ific, Nemoto (1957) reported euphausiids as the only food present in 201 of 261 food-containing sto chs of humpbacks killed there. Fifly-six (56) stomachs contained only fish or fish plus krill. Frost and ry's (1 981) review named at least 10 species of fishes eaten by humpbacks (capelin, Mallotus villosus walleye pollock, Theragra chalcogramma; Atka mackerel, Pleurogremmus monopterygius; eulechon, Thde chthys pacificus; sand lance, Ammodytes hexaptetus; pollack, Pollachius virens; Pacific c
	t
	New Zealand, krill (Euphausia spinifera, ELhemigibba and Nyctiphanes austrais); gregana) and herring like fishes (pemaps Clupea fimbriata) were reported as Antarctic regions, krill, E. supenba, is the species most frequently reported as lied several other euphausiids, a copepod (Calanus propinquus) and an
	Two types of may be distinguished: (1) within-season movement through a portion of the in order to find or follow concentrations of prey; and (2) longdistance and wintering areas.
	As an example within-season movement, Whitehead et al. (1 982) showed that individual humpbacks moved along the Northeastern Newfoundland and Labrador coast at a minimum speed of approximately 1" latitude per onth (0.154 krnfhr), perhaps in association with capelin spawning, which occurs progressively lat r further north along the coast.
	f
	of longdistance migrations between summering and wintering areas were
	(Matthews 1938; Dawbin 1966), because data were available from
	fishery. As summarizedby Dawbin (1 966), individual whales could
	Estimates for mean rate of migration were between 180-220
	but one whale swam 500 n. mi. in 6 days.
	Estimated migrat' n speeds of photographicalb-identifiedNorthern Hemisphere whales were; 78 dy (2.38 km/hr) for a 4,s km distance between Hawaii and Alaska (Baker et al. (1985); and 3.29 km/hr (21" latitudelmonth) a 2.28 kmlhr (14.8" latitudelmonth) for two individuals migrating between the Greater Antilles and M chusetts Bay (Clapham and Mattila 1988).
	4 .
	Marking efforts t used Discovery tags (Nishiwaki 1967) and resightings of photographically-identified et al. 1984; Darling and McSweeney 1985; Katona 1986; Baker et el. 1986; Katona and the beginning and end points of numerous migrations, but the exact routes
	Marking efforts t used Discovery tags (Nishiwaki 1967) and resightings of photographically-identified et al. 1984; Darling and McSweeney 1985; Katona 1986; Baker et el. 1986; Katona and the beginning and end points of numerous migrations, but the exact routes
	not known. As yet, there are no reported features that characterize the migration routes of of humpbacks. Some whales migrate across the open ocean, from Hawaii waters to Alaska (e.g., Baker et el. 1986), and from the Caribbean to near Iceland (e-g., apparently migrate through coastal waters, as in the case of those that winter

	in California or Southeastern Alaska (Darling and Jurasz 1983; Darling routes and the location of feeding areas are probably learned by calves (Martin et el. 1984; Baker et el. 1986).
	humpbacks inthe Southern Hemisphere appeared to segregate Duringthe trip to higher latitudes, females in early pregnancy animals, then resting females with mature males, and finally females the return trip to low (breeding) latitudes, females and neady weaned nurslings in succession by immature animals, mature males with resting females, and One resutt noted by Oawbii (1966) was that lactating females with their months less in cold waters of the summer feeding grounds than did
	This se uence has not been as thoroughly documented 'for Northem Hemisphere humpbacks. Nishiwak's (1960) data suggested that migrating animals are segregated by length and perhaps reprodu ive class. However, Baker et el. (1 985) and Straley (in press) have showed that representatives of all ag s, sexes and reproductive classes are found in Southeastern Alaskan coastal waters during autumn nd early winter. If there is any segregation of classes in the migration, it cannot be waluated by existi g data.
	1
	3. Winterlna areas: Re~roductlon
	1

	whales appear to spend winter in relatively specific, traditional locations at lower latitudes about 10" and 35"latitude). The sea water temperatures of those locations, up to 25°C (Herman 1979) and 28°C in the West lndies (Whitehead and Moore 1982), are among
	by any baleen whale.
	do not participate in reproductive activities until they reach sexual maturity, usually 2). Sexually mature females give birth approximately wery two or three years and muhi-year (up to 5 years, e.g. Baker et el. 1988) calving have been Glockner-Ferrariand Ferrari 1984,1985a in press; Clapham and Mayo 1988, in press). Annual calving appears to be unusual. About 14% of photoidentified females in Hawaiii waters were only one year @.A
	female humpack whale in southeastern Alaska was seen with a calf was seen with a catf in two consecutive summers the summer, suggesting that annual calving can occur with 1989; see also Darling, 1983 and Baker, 1987).
	er range, most mothers with calves are accompanied by an escort whale (Herman and
	Glockner and Venus 1983) that is a male (Glockner 1983). Groups of up to 19 @.A pers. comm.) sexually mature males compete for access to females, ramming each other flippers or flukes (Tyack and Whitehead 1983; Baker and Herman 1984; Glockner-Ferrari
	by males on the wintering ground appear to have courtship or those of bird songs (Tyack 1981; Tyack and Whitehead 1983). The recorded on summer ranges (Mattila et 81. 1987; McSweeney et el. 1989)
	by males on the wintering ground appear to have courtship or those of bird songs (Tyack 1981; Tyack and Whitehead 1983). The recorded on summer ranges (Mattila et 81. 1987; McSweeney et el. 1989)
	bservations of copulation exist for this species. Tomilin's (1967) examination of 68

	humpback whales killed in the North Pacific indicated that conception took place
	in February-April and September-October. Tomilin could not explain that result
	could occur during migration or on the summering grounds, but he also
	autumn peak represented whales that had come from the Southern
	of 2023 embryos collected from Antarctic waters indicated that
	austral winter through spring, with the peak in September milin 1967).
	In the Northe Hemisphere, young calves have been observed mainly during winter, even though Tomilin's (1 96 examinationof embryos would suggest that some births occur at other times. Lactation continues for u to 12 months (Fig. 2). A summary of information on life history and vital rates is given in Table 2 (als see Winn and Reichley 1985).
	i

	Physiographic escriptions are available for two important wintering areas inthe Northern Hemisphere. In both locatio s, there are indications that specific habitat types within the winter range are differentially important to di erent reproductive classes.
	iBased primari on their experiences in the North Atlantic, Whitehead and Moore (1982) and Whitehead (1 987) listed g neral characteristics of Western North Atlantic wintering areas: latludes between 10"and 22" north or so h; sea water temperatures between 24O and 28°C; with areas of flat sea floor; and lying less than 30 k from deep water. According to these authors, concentrations of humpback whales may attract other h mpback whales to a site, but excessive human disturbance may cause shiis to other areas.
	i

	the major calving areas within waters under U.S. jurisdiction are the Hawaiian Islands stock) and Guam (U.S. Trust of the Pacific Islands) (Western North Pacific stock).
	waters under American jurisdiction around American Samoa are within the winter
	South Pacific stock.
	of the Western North Atlantic stock, United States protection extends to portions of and Puerto Rico where some reproductive activities occur (Mattila and Clapham 1989;
	E. Natural Mortality
	1

	of literature for preparation of this Plan has revealed how little is known about natural mortality whale populations. Natural mortali rates cannot be accurately quantified at this time. contributing to natural mortality, including parasites, predation, red-tide toxins, and ice
	below.
	Parasit s may play a larger role in natural mortali than has generally been acknowledged. For example, the hu pback whale is the type host of the giant spirurid nematode Cmssicauda boopis, which in ather specie of balaenopterids may cause substantial morbidity and mortality (e.g. extensive and severe mesen eric arteritis, complete occlusion of the blood vessels draining the kidneys; congestive kidney failure nd death (Lambertson 1985, 1986, in press; Larnbertson et a/. (1986).
	i
	(Orcinus orca) prey on humpback whales and Katona et a/.(1988) reported that about 14%
	individually identified humpback whales in the Western North Atlantic Ocean showed scars
	from apparent encounters with killer whales. Whitehead (1 987) reported two incidents of
	humpback whales on the Grand Bank of Newfoundland, but hypothesized that such
	at disabled or young animals. Killer whale attacks on humpbacks have been
	Alaska, but the two species have also been seen there feeding in close
	interactions (Dolphin 1987). Calves have been observed with rake marks
	Glockner-Ferrari and M.J. Ferrari (pers. comm.) speculate may result from
	crassidens). They have observed Pseudorca and humpbacks
	to be shark bites have been observed on adults. In 1974,
	following a juvenile. The shark and whale were soon lost
	in the water and the juvenile returned to the area missing
	Glockner-Ferrari et el. (1987) reported an increase in the
	and strandings in Hawaiian waters furing 1987.
	Betwe n December 1987 and January 1988, 14 humpback whales died in Cape Cod Bay of paralytic shellfis poisoning (PSP) (Geraci etal. 1990). Another individual died shortly afterwards in waters off New York S ate. It is not yet clear whether PSP poisoning has occurred previously in this species, but not been r cognized. The above incident is the only natural mass mortality of humpback whales on record.
	i
	ents of humpbacks in spring pack ice in Newfoundland have occurred several times during the (Merdsoy, Lien and Storey 1979). As many as 25 humpbacks have been ice entrapped in event (Lien and Stenson 1986) and some mortali has been documented.
	12.
	Ill. CURRENT STATUS OF NORTH ATLANTIC POPULATIONS
	(A. Summer Dlstrlbutlon and Habitat Use
	During ummer, humpback whales in the Western North Atlantic migrate andlor feed wer the continental shelf a along the coasts of Iceland, southwestern Greenland, the Newfoundland and Labrador coasts, the Gu of St. Lawrence, and the Gulf of Maine (Leatherwood et el. 1976; Whitehead et el. 1982; Katona, Roughind Richardson 1983; Perkins et el. 1984; Payne et el. 1986).
	wer 3,647 individually-identified North Atlantic humpback whales (Katona and Beard, 1990) individual whales from waters near Iceland, Southwestern Greenland, Newfoundland and Gulf of St. Lawrence, or the Gulf of Maine generally returned to the samearea for feeding. aggregations' was used to describe groups of whales using these separate parts of
	1. Eastern North Atlantlc
	1

	In the E stem North Atlantic (Figure 3),humpback whales feed from the British Isles north asfar asBear Island( SON) and Spitsbergen (78"N) (Mitchell and Reeves 1983) and asfar east asNovaya Zemlya (WE) (Tomilin 1967). It is not known whether those animals migrate to wintering grounds around the Cape Verde Is ands uownsend 1 935; Winn et a/. 1981 ;Mitchell and Reeves 1983), in other unknown locations in the E1stern Atlantic Ocean, or even around the Antilles (see Sec. lll.B.).
	2. Iceland. Greenland and Canadian Marltlmes
	1

	hales in the Western North Atlantic Ocean (Figure 3) appear to feed in Iceland, Canadian Maritimes (Tables 1,3). Their primary prey species around Iceland are herring (Clupea harengus). Stomachs of humpback whales taken offthe land contained small fish and krill (Kapel 1979); photographs in Perkins et al. (1982) ing what appear to be sand lance (4mmodytes sp.). The main prey taken around lin (Mitchell 1973; Whitehead and Glass 1985; Whitehead and Carscadden 1985), Iso important and sometimes haddock (Melano
	.

	nd in Labrador by July through August (Lien 1980).
	3. U.S. ~astCoast
	1

	whales regularly inhabit waters under jurisdiction of the United States during spring, summer (Figure 3). They feed opportunistically all along the continental shelf, but the largest numbers to mid-November in the western section of the Gulf of Maine, particularly the Great Bank and Jeffreys Ledge; and also from July through October in the eastern the Bay of Functy. The extended seasonal presence of humpback whales of Maine may be explained by the fact that the Great South Channel is
	and it also probably acts as a funnel for exit and entry of most of the Gulf of Maine during migration to and from the breeding range (Kenney et a/.1981iKenney and
	n-season movementsof humpback whales within the Gulf of Maineis probably and abundance of their prey species, but factors, such as social behavior, aps others may also be involved (Kenney andWinn 1985; Payne et 611.1986).
	important prey species inthe southwesternGulf of Maine, supplemented d mackerel when abundant (Meyer et a/. 1979; Ovemoltz and Nicdas mid-1970's, neither sand lance nor humpback whales were common and Nicdas 1979; W.E. Schevill, pers. comm.). Fdlowing a sharp became locally abundant and fed voraciously on the fish from n et a/. 1982) and through 1 985 (Hays et 81.1985; Mayo et a/. undance of sand lanceduring 1986 and 1987 apparently caused a shii of local
	to the Great South Channel, but both species were again n Bank in 1988 (Mayo et a/. 1988). Sightings of humpback whales on Georges concomitantly with increases in sand lance (Payne et a/.1986).
	ge to the Fundy region, herring isthought to bethe most important prey of humpbacks, surface shoals of euphausiids (M. no~egic8)during late summer, particularly on the Ledge (M.T. Weinrich, S.D. Mercer, S.K. Katona, C. Haycock, pers. comm.).
	During the fee ing season, humpback whales are less common south of Cape Cod, but they can be found east and outheast of Montauk Point, Long Island, from April to about October (Kenney eta/.1981; CETAP 1982; K nney 1984; Kenney and Winn 1986). Large quantities of euphausiids may beeaten near heads of subm rine canyons in spring (Kenney and Winn 1987).
	i
	is no strong evidence of age or sex class segregation, because the geographic with calves and of juveniles is similar to that of other humpbacks (Goodale 1982).
	B. wider Dlstrlbutlon and Habltat Utm
	heir principal winter range around the Greater and reported along the U.S. coast.A few humpback land (CETAP 1982; Mayo at a/. may remain all winter. More deep water bays in Newfoundland, lin stocks (Lien, Fawcett and Stanifotth may be in the low hundreds (J. Uen. g the eastern Florida coast have increased som recent years (S. Kraus, unpublished data), but this may be the result of frequented the Cuban coast r published observation of this
	ne humpback seen at the mouth of 1989, a humpback whale was obsenred ay, Gulf of Mexico.
	From late Dece ber through early April, most of the population is found at Silver and Navidad Banks, located at the e d of the Bahamian Archipelago, and along the coast of the Dominican Republic wnn et al. 1975; Balc mb and Nichols 1978, 1981; Whitehead and Moore 1982; Mattila et a/. 1989). Other known areas of ncentration include the western edge of Puerto Rico wnn et a/. 1975; Maltila 1982); the Virgin Bank 5inn et a/. 1975; Mattila and Clapham 1989), and the Lesser Antilles south to Venezuela (Winn et a/
	From late Dece ber through early April, most of the population is found at Silver and Navidad Banks, located at the e d of the Bahamian Archipelago, and along the coast of the Dominican Republic wnn et al. 1975; Balc mb and Nichols 1978, 1981; Whitehead and Moore 1982; Mattila et a/. 1989). Other known areas of ncentration include the western edge of Puerto Rico wnn et a/. 1975; Maltila 1982); the Virgin Bank 5inn et a/. 1975; Mattila and Clapham 1989), and the Lesser Antilles south to Venezuela (Winn et a/
	the winter grounds (Mattila et el. 1989), where courtship, mating, calving and other activities are all presumed to take place. Katona and Beard (1 990) emphasized that all humpback whales in the Western North Atlantic probably form one interbreeding population, although the possibility that mating might occur preferentially between animals from the same feeding aggregations is under investigation (C.S. Baker, pers. comm.).

	Silver Bank, a limestone reef located about 120 km north of Puerto Plata, Dominican Republic, in the Dominican Exclusive Economic Zone, isthe most important wintering site. Up to 3000 humpbacks occur there from December to early March (Balcomb and Nichols 1978, 1981). Nearby Navidad Bank also provides significant breeding habitat. Winn et a/. (1975) estimated that 85%of the entire Western North Atlantic breeding population used Silver and Navidad Banks. Coral heads and reefs that fringe Silver Bank provide
	Females with calves and other whales exhibiting behaviors associated with mating, such as singing and agonistic interactions between males (Tyack andWhitehead 1983), also occur along the Dominican coast (e.g., Samana Bay, Mattila et el. 1988), along the northwest coast of Puerto Rico (Mattila 1982) and on the Virgin Bank (Winn and Winn 1978; Mattila and Clapham 1989). At locations such as these, females with calves are usually found relatively close to shore in the leeof the coast (Goodale 1982). Mattila an
	The only United States-controlled portions of the breeding range are along the northwest coast of Puerto Rico, including Punta Agujereada and nearby Punta Higuero (Mattila 1082), and in the Virgin Islands. Most humpbacks found by Mattila and Clapham (1989) were in waters surrounding the British Virgin Islands, where survey effort was most concentrated, but the species also occurs around the U.S. Virgin Islands.
	According to historical records, humpbacks were found near the Bermuda Islands from Februafy to May, but observations and recordings of vocaliuations from 1957-1975 (Payne and Payne 1985) and observations from 1980-1985 (Stone et al. 1987) indicated that they currently occur there mainly during April and May, stopping for a few days on their way northfrom the breeding range and perhapsfeeding opportunistically. Escorts (presumed to be male) accompanied approximately 6%of females with calves (Stone eta/.1987
	C. Abundance and Trends
	The humpback whale became endangered as a result of wet-exploitation from commercial whaling. Early manuscripts summarized in Stone et a/.(1 987), indicated that humpback whales were taken in Bermuda as early as 1 61 1, with catches up to 20 whales per year in the mid-1 700's. By 1665, they were hunted along the coast of Maine (Martin 1975). Information on hunting in the Western North Atlantic during subsequent centuries is drawn from Mitchell and Reeves (1983). After about 1725, humpback hunting was combin
	grounds began in 1822 and continued from ships and numerous shore stations. Nordhoff (1856) commented that '...the most stupid of whales [humpback], clings obstinately to the [calving] place it has chosen...' Such behavior in the face of hunting methods that focused on females with calves probably contributed to rapid elimination of whales from some wintering locations. During the 1900's most catches were from Canadian Maritime waters.
	Mitchell and Reeves' (1 983) analysisof whaling records accounted for at least 9,125 whales killed between 1850-1971 within the North Atlantic Ocean west of Iceland, but noted that additional research could document additional kills. Mitchell and Reeves (1983) used their assembled catch estimates to calculate that the population size in 1865 was greater than 4,700. Breiwick et a/. (1083) using the same data, but incorporating estimates for annual natural mortalii (4%) and net recruitment (3%), revisedthat e
	Commercial hunting could have reduced the North Atlantic humpback population to as few as 700 animals by 1932 (Breiwick et a/.1983). Subsequent to protection of the species in the North Atlantic, which began in 1955, humpback whales have only been taken at three locations: 41 off eastern Canada from 1969- 1971 under a scientific permit (Mitchell 1973); up to 10 per year in western Greenland for aboriginal subsistence uses until 1980 (Kapel1979); and up to 8 (but usually only 1 or 2) per year in a subsistenc
	The estimated population size is 5505 whales (95% confidence interval, 2888 to 8122) (Katona and Beard, 1990) for the western North Atlantic region. This represents about 90%of Breiwick etal.'s (1 983) estimate for the population in 1865. However, Reeves and Mitchell's (1982) comment that many more humpback whales may have been present in previous centuries should be considered.
	Population estimates for humpbacks in Newfoundland waters have shown an upward trend since the 1960's. Although the increase could result mainly from improvements in sampling effort and methodology (Whitehead 1987), other evidence suggests that abundance has increased. A rough measure of trends in humpback abundance inshore in Newfoundland may be the number of fishing gear collisions and entrapments which have occurred each year during the past decade. From 1977-1980, greater numbers of humpbacks occurred i
	Humpbacks belonging to the Gulf of Maine feeding aggregation, estimated by mark-recapture methods (Katona and Beard, 1990) to include approximately 240 whales in 1986 (Table 3), are the only whales that summer in US. waters within the North Atlantic. This may underestimate the number of whales using U.S. waters. Over 600 humpbacks have been photographed in the Gulf of Maine since 1979; and wer 400 were photographed in 1988 alone (M.T. Weinrich, S.K.Katona pers. comm.). Furthermore, some whales from the Gulf
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	The historic summering range of humpback whales in the North Pacific Ocean (Figure 5) encompassed coastal and inland waters around the Pacific rim from Point Conception, California, north to the Gulf of Alaska and the Bering Sea, and west along the Aleutian Islands to the Karnchatka Peninsula and into the Sea of Okhotsk (Tomilin 1967; Nemoto 1957; Johnson and Wdman 1984). The current status of humpback whales in much ofthis vast range, particularly from the Aleutian Islands west to Asia, is poorly described
	Humpback whales are observed migrating through Southern California waters during autumn and spring. Most sightings occur along the Santa Rosa-Cortez Ridge @oh1 et a/. 1980), but some occur in more coastal waters of the San Pedro (Schulman 1984) and Santa Barbara Channels @oh1 et al. 1980). Humpbacks have been seen feeding along this apparent migration corridor, as in J. Lecky's (pers.comm.) observation of two individuals feeding on schools of anchovy (Engmulis mordax) south of Santa Cruz Island in the South
	Aerial surveys by Doh1 et a/.(1980) and recent observations of seasonal residency and yearly return of photographically-identified whales suggest that some individuals summering off Central California spend winter off Mexico (Baker et a/.1986; Calambokiis et a/. 1988). No individuals from the Central California feeding ground have yet been sighted on other known feeding grounds. However, Baker et a/. (1986) reported one identified whale observed summering offCentral California and wintering in Hawaii.
	Rice (1 974) summarized the hiiory of humpback whale hunting along the California coast.Two whaling stations (Del Monte Fishing Co. and Golden Gate Fishing Co.) operating from Point Pablo on the shore of San Francisco Bay killed 841 humpbacks from 1956 until the species was protected in 1965.
	Humpback whales were also hunted offthe coastof Caliiia, Oregon, Washington and British Columbia Before the arrival of European people lndii probably hunted humpbacks in wastal waters from Washington to Southeastern Alaska (Kirk and Daugherty 1974; O'Leary 1984). From 1913 to 1919, humpbacks were landed at the Bay City, Washington, whaling station during the months of April through October, with the majority taken during June to August (Scheffer and Slipp 1948). Pike and McAskiie (1969) reported: 'This spec
	3. Southcentral Alaska: The Gulf of Alaska includlna Prince Wllllam Sound and the Alaska Peninsula
	Humpback whales are known to summer throughout the central and western Gulf of Alaska (Rice and Wolman 1982; Leatherwood et d.1983; Morris et d.1983), especially in Prince William Sound, along the coast of Kodiak Island, including Shelikof Strait and the Barren Islands, and along the southern coastline of the Alaska Peninsula Their former abundance in thii region once supported a shore-based whaling station operated at Port Hobron, Kodiak Island, from 1926 to 1937 (Reeves et d.1985). In the 1960's, the wate
	Although it is dicult to draw firm conclusions about this geographically large region, recent studies suggest a dramatic reduction in the number and distribution of humpback whales in comparison to earty records of commercial catches (Rice and Wolman 1982; Brueggeman et el. 1987; Hall 1977; von Ziegesar and Matkin 1986). In Prince William Sound, for example, annual use is variable and less than 100 individuals use this area during any given year (von Ziegesar and Matkin 1986). In the Shumagin lsland region
	4. The Aleutlan Islands. Berina Sea and Asla
	The waters along the continental shelf of the central Aleutian Islands were once considered the center of the North Paclic humpback whale population (Benin and Rwnin 1966; Nishiiaki 1967). Japanese and Soviet whaling fleets harvested whales intensively throughout the Aleutian Islands from 1905 to 1929 and again from 1 960 to 1965 (Rice 1978). A shore-based whaling station operated at Akutan from 191 2 to 1939 (Stewart et d.1987; Reeves et d.1985). Nikulin (1946) and Berzin and Rovnin (1966) described the no
	Humpback whales were also known to summer along the Asian coast, particularly around the Kamchatcha Peninsula and the Sea of Okhotsk (Tomilin 1967), but there are few data on their distribution south ofthe Sea of Okhotsk. A few coastal sightings have been reported in recent years, but no systematic studies have been carried out (Wang 1984). Existing information on distribution in the Bering Sea and along the Aleutian Islands indicates a dramatic decline since commercial whaling commenced, but little evidenc
	Aleutians. Braham et d.(1977) saw 14 humpbacks in the northern Bering Sea in August 1976, and Brahamet a/. (1 982) documented 25 humpbacks between 1958-1 978 in the southern Bering Sea between Unimak Pass and the Pribilof Islands.
	B. Wlnter Dlstrlbutlon and Hablta Use
	Humpback whales in the North Pacific now winter on three geographically separated wintering grounds (Rice 1978): (1) the coastal and insular waters along western Baja California and the mainland of Mexico extending out to the Revillagigedo Archipelago; (2) the main islands of Hawaii; and (3) the islands south of Japan, including the Ryukyu, Bonin, and northern Mariana Islands.
	1. Hawaiian Islands
	Surveys during the 1970's (Wolman and Jurasz 1976; Herman and Antinoja 1977; Rice and Wolman 1978) found humpback whales concentrated in certain areas around the larger Hawaiian Islands (Figure 6). Highest population densities were typically reported in the 'four island area' (Maui, Molokai, Lanai, Kahoolawe), on Penguin Bank, around Niihau Island and along the leeward coast of Hawaii Island, from Keahole Point north to Upolu Point. Kauai, Oahu and the eastern and southwestern coast of Hawaii had lower dens
	Humpbacks arrive in Hawaiian waters as early as November and a few whales remain until early June (Herman and Antinoja 1977; Herman et al. 1980). Individual whales have been obsetved insoutheastern Alaska as late as December 8 and resighted in Hawaii 79 days later on February 25 (Baker et a/. 1985). From 1977 to 1979, the earliest influx of whales occurred near the Island of Hawaii. Islands to the northwest had progressively later dates of arrival and relative peak abundance (Baker and Herman 1981). The hig
	Newborn and nursing calves with cows are seen throughout the winter. Approximately 6-11% of all animals sighted during aerial surveys were calves (Bauer 1986; Herman et a/. 1980). Cows with calves appear to preferentially use lebward, nearshore waters within the 10-fathom isobath, especially along the north coast of Lanai (Herman et d.1980; Forestell 1986), Maalaea Bay, Maui (Hudnall1978), and the west Maui area (Glockner-Ferrari and Ferrari 1985a; Glockner and Venus 1983).
	No all-island surveys have been done since 1979, but thegeneral habitat use pattern described above has remained fairly consistent, with minor exceptions. Recent shifts in local habitat use by cows with calves.have been noted and attributed to increasing coastal development and increasing use of high-speed boats, parasail boats and jet skis near shore (Glockner-Ferrari and Ferrari 1985a; Forestell 1986). According to D.J. McSweeney (pers. comm.) a 'fie to tenfold' increase wer 'usuaP numbers of whales along
	Photo-identification of individual whales has revealed movements between the Hawaii wintering grounds and other locations (Darling and Jurasz 1983; Darling and McSweeney 1985; Baker et a/. 1986). The Hawaiian wintering ground appears to be most closely connected to the Alaskan summering grounds and less so to the Central Californian summering grounds. From a catalog of photographs contributed by researchers throughout the central and eastern North Pacific from 1977 to 1986 Perry et d.(1990) reported the fol
	Humpback whales winter along the Pacific coast of Mexico, approximately 4,800 km from the Hawaii lslands (Figure 6). Whales in Mexican waters are distributed in four subregions (Urban and Agsayo 1987):
	(1) southern coast of Baja California from lsla Cedros around Cabo San Lucas to Loreto; (2) northern Gulf of California; (3) Mexican mainland from Mazatlan to Tehuantepec, including lslas Isabel, lslas Tres Marias and Bahia de Banderas; and (4) Revillagigedo Archipelago, including lslas Soccoro, San Benedtcto and Clarion. Humpbacks are present from autumn until spring throughout this range; as in Hawaii they occur mainly within the 100 fathom isobath. Some are also reported in the northern Gulf of Californi
	Humpbacks from the Mexican wintering grounds are found with greatest frequency on the Central California summering ground (Johnson and Wdman 1984; Baker et a/. 1986; Calambokidis et a/.1988). The whales from this eastern Pacific coastal group may be somewhat segregated from those in the Central North Pacific (Baker et el. 1986). However, at least one whale from Southeastern Alaska and one whale from the Western Gulf of Alaska have also been seen in Mexican waters (Baker et al. 1986). Some interchange with t
	Prior to intensive commercial exploitation, humpback whales were known to winter in the vicinity of the Mariana, Bonin and Ryukyu Islands, and the Island of Taiwan (Nishiwaki 1967; lvashin and Rwnin 1967; Townsend 1935). A shore-based whaling station in the Ryukyu lslands took substantial numbers of humpback whales during the late 1950's and early 1960's. Recovery of Discovery-type tags by the commercial whaling fleets prior to the protection of humpbacks documented the mwement of six individuals from U.S.
	Darling (1 989) found humpback whales common during March and April, 1989, in the Ogasawata Islands, an archipelago of small islands about 1200 km south of Tokyo. Darling's team identified a total of 60 individual humpback whales byfluke photographs obtained during 1987-1 989. Since the identified whales included mothers and calves, courtship groups and singers, Darling concluded that the Ogasawara lslands (also called the Bonin Islands) are usedfor mating and caking and estimated that the population may be
	Darling (1989) identified several other Asian locations that appear to be usedduring winter by humpback whales, including waters southwest of Okinawa: southeast of Taiwan; and southeast of the Ogasawam lslands to the Northern Mariana Islands. No conclusions can be made yet about the relationships among those groups of whales or among them and the Central or Eastern North Pacific stocks.
	C. Abundance and Trends
	According to Rice (1978), the North Pacific humpback whale population may have numbered approximately 15,000 individuals prior to exploitation. Intensive commercial whaling remwed more than 28,000 animals from the North Pacific during the 20th century and may have reduced this population to
	According to Rice (1978), the North Pacific humpback whale population may have numbered approximately 15,000 individuals prior to exploitation. Intensive commercial whaling remwed more than 28,000 animals from the North Pacific during the 20th century and may have reduced this population to
	as few as 1,000 before it was placed under international protection after the 1965 hunting season (Rice 1978).

	1. Summerina Grounds
	Current information from aerial and shipboard surveys or individual identification is limited to three regions within the territorial waters of the United States: (1) the coast of Central California; (2) southeastern Alaska; and (3) Southcentral Alaska, including Prince William Sound, Kodiak Island and the Alaska Peninsula
	Available data suggest that the humpback populations off Central California are separate from those off Alaska. Estimates of abundance for those regions are therefore probably independent. However, the degree to which various estimates for areas within Alaska are additive or overlapping is not yet known. There may be some overlap between whales in Southeastern and Southcentral Alaska, and between those in Southcentral Alaska and the Bering Sea-Eastem Aleutian Islands region. A reliable estimate of the total
	Aerial surveys off Central Califomia from 1980 to 1983 indicated an annual population of 338 (95% confidence limits, 149 to 537) (Dohleta/.1984). Capture-recapture estimates from individual identification data collected off Central Califomia in 1986 and 1987 are in relatively close agreement with the aerial surveys, suggesting a regional population of about 230 individual (95% confidence limits, 200 to 260) (Calambokidis et a/. 1988).
	In Southeastern Alaska, capture-recapture analyses of individuals between 1979 and 1983 suggested a regional population of 310 (95% confidence limits, 290 to 360) (Baker el 81. 1985). Similar studies in Prince William Sound indicated a regional population of about 100 humpbacks (von Ziegesar and Matkin 1986), with the suggestion that they were part of a larger Southcentral Alaska feeding aggregation that might extend out into the Gulf of Alaska along Kodiak Island and further to the southwest.
	Shipboard surveys along the coast of the Gulf of Alaska from Yakutat Bay to Kodiak Island, and including Prince William Sound, provided an estimate of 364 individuals, although sample size was too small to calculate confidence intervals (Rice and Wolrnan 1982). Aerial surveys along the Alaska Peninsula for the combined Shumagin and KodiaWCodc Inlet planning areas of the Shumagin planning zone in 1987 yielded an estimate of humpback whale abundance of 1247 (standard error, 855 to 1639) (Brueggeman et a/. 198
	2. Wlnterlna Grounds
	In Hawaiian waters, shipboard surveys in 1979 indicated a seasonal population of 550 to 790 (Johnson and Wolman 1984). More recently, Baker and Herman (1987) used capture-recapture methods to estimate 1,407 (95% confidence limits, 11 13 to 1701) for this population across a three-year period.
	In the first attempt to census humpbacks in Mexican waters, Rice (unpublished, summarized in Rice 1974) counted 1 02 whales during 68 days of shipboard surveys between January 26 and March 15,1965, and concluded that he had seen a fairly large proportion of the population, which probably contained only a few hundred individuals. Urban and Aguayo's (1987) ability to photo-identify wer 100 humpbacks near lslas Socorro and Isabel during winter and spring of 1986, ledthose authors to conclude that the overall M
	In the first attempt to census humpbacks in Mexican waters, Rice (unpublished, summarized in Rice 1974) counted 1 02 whales during 68 days of shipboard surveys between January 26 and March 15,1965, and concluded that he had seen a fairly large proportion of the population, which probably contained only a few hundred individuals. Urban and Aguayo's (1987) ability to photo-identify wer 100 humpbacks near lslas Socorro and Isabel during winter and spring of 1986, ledthose authors to conclude that the overall M
	of several whales between Mexico and Hawaii have been reported (Darling and Jurasz 1983; Baker et 81. 1 986).

	No formal population estimates are available from the Asian wintering grounds. Rice (1 978) thought that less than 100 animals used those waters.
	It seems likely that the large majority of animals in the North Pacific currently winter in Hawaiian waters (Baker et a/. 1986). Baker and Herman's (1 987) estimate of 1 ,1 13 to 1,701 for the regional population can be considered a minimum for the entire oceanic population (c.f. Darling and Morowitz 1986). This suggests that the number of humpback whales in the North Pacific might be currently at only about 7-11% of the estimated 15,000 in the unexploited population. This must be considered a very rough ap
	24.
	V. KNOWN AND POTENTIAL IMPACTS
	Though hunting caused a major decline in all humpback whale populations, they are no longer endangered by that activii. However, humpback whales occur adjacent to human population centers and are affected by human activities throughout their range. Both habitat and prey are affected by human-induced factors that could impede recovery. These factors include subsistence hunting, incidental entrapment or entanglement in fishing gear, collision with ships, and disturbance or displacement caused by noise and oth
	A. Subslstence Huntlng
	Commercial whale hunting, the single most significant impact on humpback whales ceased in the North Atlantic in 1955 and in all other oceans in 1966. The last remaining hunt was carried out from the Island of Bequia, St. Vincent and the Grenadines, Lesser Antilles, using small boats and methods employed by 19th century Yankee whalers (Ward 1987). In 1987, the International Whaling Commission (IWC) set a quota of 3 humpback whales per year for each of the years 1987 through 1989 for that harvest, but only on
	B. Entrapment and Entanalement In Flshlna Gear
	Entrapment and entanglement in active fishing gear (O'Hara et el. 1986) is the most frequently identified source of humancaused injury or mortality to humpback whales. Humpback whales are large enough to break through netting before becoming entangled, but they occasionally entangle in the leador anchor ropes which they cannot break. Drowning or statvation may result if humans do not intenfene to free the whales. The incidence of entanglements could at least slow, and perhaps prevent population recovery, es
	The most significant known entanglement problem occurs in northeastern continental shelf waters around Newfoundland, Canada, where humpbacks are entrapped during June and July in traps and gillnets set for cod (Gadus morhua); and gillnets set for salmon (Salmo salar),lumpfish (QcIopte~us lumpus), herring and various groundfish. The numbersof humpbacks entrapped per year have rangedfrom 26 to 68 (Uen et al. 1989a). Collisions with fishing gear involving all large animals ranged from 174-813 per year (Lien 19
	From 1 976-1 986, the NMFS Northeast Fisheries Laboratory reported 18 humpback whale entanglements in fishing gear in northeastern U. S. continental shelf waters (T.P. MacKenzie, pers. comm.). Gillnets caused 39% of the entanglements; other gear included unspecified ropes and lines, scallop gear, and seine gear. Nine animals were freed by volunteers, 6 were known to have died, and 3 were never resighted after disappearing with gear on them.
	The NMFS Southeast Region stranding network reported two humpback whale stranding's related to entanglement.
	The number of humpback whale entanglements reported along the Pacific coast of the continental United States is lower than that reported for the Atlantic Coast. Since the NMFS Southwest Region began collecting stranding reports in 1978, only two dead humpback whales have been reported. Both Were entangled in gill nets and were drifting in the Santa Barbara Channel, California (C. Woodhouse, pers. comm.). Another humpback was released from a gill net outside of Los Angeles harbor in 1982 (M.T. Weinrich, pets
	As summarized by von Ziegesar (1984), one humpback whale became entangled in seine nets set for salmon in Prince William Sound during each of the years 1980,1981 and 1983. Two ofthose animals tore large holes in the nets and freed themselves. The animal entangled in 1983 submerged with most of the gear attached and was not seen again during an intensive 3 hour search. It was presumed to have drowned. From 1984 through 1989, NMFS Alaska Region (J. Sease, pers. comm.) received reports of about 1 8 humpback wh
	Humpback whales presumably encounter the high seas driftnet fishery for squid and salmon in the North Pacific during migration between Hawaii to Alaska, but no reports or anecdotal information regarding cetacean entanglements from this fishery are available.
	Memorial University of Newfoundland, in cooperation with the Department of Fiiheries and Oceans, the Newfoundland and Labrador Department of Fiiheries and the Newfoundland Fishermen's Union, has operated an entrapment assistance programfor wer a decade. Fishermen who incidentally catch whales can call a toll-free number and trained crews are dispatched to retrieve fishing gear and release entrapped animals unharmed. The program has been designed to minimize costs of accidents to both fishermen and whales (L
	In the Northeastern United States, several private research organizations have assisted NMFS by designing disentanglement equipment and developing expertise in releasing entangled endangered species. They released alive 9 of the 18 humpbacks entangled there.
	C. Collisions with Shim
	Collisions with ships are an increasing threat to many whale species. If ships get larger and faster and if the numbers of vessels and/or whales increase, the incidence of encounters can be expected to increase. Major shipping lanes cross important humpback feeding grounds. For example, commercial shipping into Boston crosses Stelhvagen Bank and the Great South Channel in the Gulf of Maine; commercial and military shipping into San Francisco crosses the Gulf of the Farallones. If such whales either accommod
	documented at least four humpback whales probably scarred by collisions with ships during 1989. Those workers considered this a greater number of strikes than has been seen in 8 previous seasons of comparable fieldwork.
	At least 5 humpbacks photographed in Southeastern Alaska have large dents or gashes on the upper body that were probably caused by collision with vessels. Most of those whales were also noticeably skittish when approached by boats or skim for fluke photography (J. M. Straley, pers. comm.).
	Large ships, tugboats with barges on long towlines and recreational vessels are potential collision threats in some portions of the Hawaiian wintering range and in portions of some migration routes. According to Glockner-Ferrari et al. (1 987), the number of physical injuries to calves, juveniles, and adult humpbacks as a result of coliisions with boats has increased in Hawaiian waters.
	D. Acoustic Dlsturbance
	1. Noise from ships, boats and alrcratt
	It would not be surprising if loud noises from ship engines or powerful sonar could potentially adversely affect humpback whales by disrupting resting, feeding, courtship, calving, nursing migration or other activities. Supertankers or other large ships may create potentially disturbing noise for many kilometers around the vessel (Tyack 1989), but noise production is not necessarily a function of ship size and smaller vessels can also be very loud. Many factors can infiuence the intensity and frequency spec
	Short-term disturbance of humpback whales by vessels has been investigated in Alaska (Hall 1982; Baker et a/. 1982, 1983); Kreiger and Wing 1984; Baker et el. 1988) and in Hawaii (Bauer and Herman 1986). Observed responses to vessels included attempts to move away, changes in patterns of breathing and diving and occasional displays of possibly agonistic behavior. Baker et el. (1983) described two responses of whales to vessels: (1) 'horizontal avoidance' ofvessels 2000to 4000 maway, characterized by faster
	Humpback whales are also known to approach boats. The frequency with which this behavior is expressed may vary bemeen different populations and may change wer time as individuals develop learned responses to particular vessels or vessel activities. For example, Watkins (1 986) analyzed log book entries and other descriptions of humpback whale behavior observed during research cruises in Cape Cod Bay and concluded that humpback whales *proached boats more frequently following the start of commercial whale wa
	Humpback whales are also known to approach boats. The frequency with which this behavior is expressed may vary bemeen different populations and may change wer time as individuals develop learned responses to particular vessels or vessel activities. For example, Watkins (1 986) analyzed log book entries and other descriptions of humpback whale behavior observed during research cruises in Cape Cod Bay and concluded that humpback whales *proached boats more frequently following the start of commercial whale wa
	report humpbacks circling or following their boats without apparent disturbance to fishing activities or to the whales (J.M. Straley, pers. comm.).

	Herman et al. (1980) noted low densities of whales near Lahaina, Maui Island, Hawaii, where boats are concentrated, and suggested that whales preferred locations away from human activity. Forestell (1 986) conducted a similar survey in 1985 and noted low densities of whales near Lahaina and near Keawakapu, Maui. During the years between Herman's survey and Forestell's survey, a boat launching ramp was constructed at Keawakapu which increased access to the adjacent waters by small boat operators. Forestell (
	Glockner-Ferrari and Ferrari (1 985a) have also reported a change in distribution associated with increasing levelsof vessel traffic. According to their observations, the percentage of females with calves seen resting and nursing in shallow waters (10 fathoms or less) adjacent to Maui's northwestern shore declined from 77.6% for the period 1976-1 979 to 17.5% in 1983. In 1988, only 1.5% of their motherd sightings occurred within 0.4 km of shore @.A Glockner-Ferrari, pers. comm.). Although noise from boats a
	Noise from airplanes and helicopters presents another source of disturbance for whales. In Hawaii, inter- island commuter traffic and small private planes are the major sources of potential aerial disturbance. These planes fly regularly between the islands, often crossing areas of high whale concentrations at altitudes of 1,000 feet or less. Pilas occasionally divert from their flight path to circle whales so that passengers can watch or photograph. Helicopter tour operators also disturb humpback whales by
	Noise from military airplanes and other exercises are also sources of disturbance. In Hawaii, aerial exercises are executed from Hickam Air Force Base, Kaneohe Marine Corps Air Station, and Barbers Point Naval Air Station on Oahu. The major impact of tactical military aircraft is their use of Kahoolawe Island as a target. Concerns about the effect of military activities on humpback whales were addressed in a consutation between the U.S. Navy and NMFS regarding the use of Kahoolaweas a target island in 1979.
	Two new military activities are also being considered in summering areas. In southern Southeastern Alaska, the U.S. Navy plans to construct a nuclear submarine testing base. The plans include intensive sonar arrays and high speed mwement by submarines. Little is known about humpback whales in that region or about the potential effects of those activities on them (J.M. Straley, pers. comm.). The Canadian government is planning to establish a large bombing range off the Labrador coast, between CamHright and N
	2. Commercial Whale Watchlna Boats and Research Boats
	Whale watching boats and boats from which scient'lfic research is being done specifically direct their activities toward whales and may remain in their vicinity for long periods. Commercial whale watching boats are usually less than 30 meters long, although larger vessels have been used on some occasions. There is some overlap between whale watching and scientific boats, since many commercial whale watch boats carry naturalists who are affiliated with research groups and collect data and photographs as part
	Depending on water clarity and other factors, whales may sometimes see the hull or superstructure of such boats, and visual factors may cause disturbance in some situations. For example, humpbacks approaching the surface in Hawaiian waters sometimes appear to be startled by seeing the hull of a drifting boat (D. Glockner-Ferrari, pers. comm.). The potential for such disturbance seems greater in clear water, such ason the Hawaiian winter range. Visual disturbance might occur less often when boats are under p
	Commercial whale watching trips focusing on stocks of humpback whales that may enter waters under
	U.S. jurisdiction are already significant tourist industries in the following locations: Canada, the United States (including coastal states from Maryland to Maine, California, Hawaii and Alaska); the Dominican Republic; Virgin Islands; and Mexico. Rapid expansion of this industry, plus increased whale watching by small private boats and (occasionally) large cruise ships, is indicativeofthe current high aesthetic and economic value of the humpback whale (Scott 1985; Kraus, submitted for publication). Since
	In November 1988, NMFS, in cooperation with the Center for Marine Consewation, convened aworkshop to seek professional and public input regarding guidelines and regulations for operation of commercial and private whale watch vessels (Atkins and Swam 1988). The consensus of workshop participants was that the impact of whale watching needed to be evaluated, but that it will not be easy to quantify the possible disturbance caused by whale watching, especially asthe potential for such disturbance may be differe
	Since whale watch trips and scientific research trips frequently operate at locations where humpback whales aggregate for feeding or reproduction, it could befeared that such activities might displace whales from important habitat. This does not appear to have happened during more than a decade of intensive commercial whale watching near Cape Cod Bay, Massachusetts.
	The situation may be diierent in Hawaii, as described above, however, it is not yet possible to separate the effects of whale watch boats and scientific research boats from the general increase in recreational and commercial boat traffic.
	The harm of possible disturbance (Beach and Weinrich 1989) or behavioral habituation (Watkins 1986) should be weighed against the potential benefits of commercial whale watching, which include the availability of platforms for research at no cost to scientists, the opportunity for members of the public to learn about humpback whales and other aspects of marine biology, and stimulation of public support for whale conservation.
	The major sources of industrial underwater noise appearto be offshore oil, gas or mineral exploration and exploitation. These activities increase vessel traffic, produce loud sounds for seismic profiling, place structures in areas used by whales, and introduce ngises from drilling and production into the environment. Malme et el. (1985 exposed feeding humpback whales in muheastern Alaska to noise from a single air gun (1.6 x 1 o3cm4or to playback of recorded sounds of oil drilling, production platforms and
	E. Habitat Dearadatlon
	1. Chemlcal wllutlon. lncludlna mtroleum
	The werall impact of pollution on habitats used by humpback whales is not known. Contaminants may be introduced by rivers, coastal runoff, wind, ocean dumping, dumping of raw sewage by boats and various industrial activities, including offshore oil and gas or mineral exploitation. Concentrations of organochlorine pesticides, heavy metals, and PCB's have been reported in humpback whale tissuesfrom Canadian, United States, and Caribbean waters (Taruski et el. 1975). According to Geraci and St. Aubin (1982) an
	The greatest impact of an oil spill on humpback whales could occur indirectly. Local depletion of food resources may occur as a result d displacement and mortalii of food species. Some species of euphausiids and other crustaceans may be highly susceptible to the toxic effects of oil and they are essentially unable to mwe away from the site of a spill (Rice et el. 1984). Other species such as herring, capelin, and sand lance could be effected by rnortalii of eggs and immature life stages, thereby reducing re
	Current levels of offshore oil and gas development do not appear to prevent the potential for recovery of humpback whale populations. However, the problems of transporting oil may become increasingly serious. The Wall Street Journal (Wednesday, June 20,1990, page I), Qn two out of every three days, on average, an oil tanker in U.S. waters catches fire, explodes, collies with a dock or another ship, breaks apart, experiences mechanical failure, runs aground or winds up in some other accident, Coast Guard acc
	Current levels of offshore oil and gas development do not appear to prevent the potential for recovery of humpback whale populations. However, the problems of transporting oil may become increasingly serious. The Wall Street Journal (Wednesday, June 20,1990, page I), Qn two out of every three days, on average, an oil tanker in U.S. waters catches fire, explodes, collies with a dock or another ship, breaks apart, experiences mechanical failure, runs aground or winds up in some other accident, Coast Guard acc
	Beaufort Sea near Prudhoe Bay. MMS is considering leasing tracts of outer continental shel lands for exploration and development in U.S. North Atlantic waters, particularly George's Bank; and in Northem California, Oregon, Washington, and Alaska (MMS five-year plan). Several of the areas proposed for leasing include, or are adjacent to, humpback whale foraging areas.

	2. Habltat Dearaddon From Coastal Development
	Although Reeves et a/. (1978) speculated that intensive human use of Delaware and Chesapeake Bays has precluded their use by North Atlantic right whales (Eubalaena glacials), we cannot be certain that such effects have stopped humpback whales from occupying or repopulating any habitats. One place where this might have occurred is Oahu Island, Hawaii. Herman (1979) summarized evidence from newspaper reports and other sources to suggest that humpbacks occurred alongthecoast of Oahufrom the 1930's to 1950'~~
	but not after the later 1960's. Although the apparent disappearance could be related to increased commercial hunting in the North Pacific during th6 early 1960'~~
	Herman (1979) speculated that accelerated coastal development of Oahu may have displaced the whales, citing potential disturbance by pile drivers and other construction noises, increased runoff, and increasesin boat and air traffic. This interpretation is complicated by the complete lack of documentation of the existence of humpbackwhales around the Hawaiian Islands prior to about 1 850 (Herman 1979), and also by Hermanet d.'s (1 980) report that whales, including some calves, occur along the Oahu coast dur
	Coastal development could have particularly significant impacts in wintering ranges, where humpback populations concentrate. It may not be a coincidence that the primary remaining breeding site in the Antillean range, Silver Bank, is located wer 100 km from land, relatively inaccessible to people, and protected from much ship traffic by a fringing reef. Most other apparentty suitable wintering habitat in the Greater and Lesser Antilles is exposed to rapid growth of human populations, and concomitant increas
	Among the activities occurring in Hawaiian humpback whale habitat are harbor and boat ramp development, installation of permanent vessel moorings, recreational water sports, increased boat traffic, dumping of raw sewage by boats, commercial thrill craft activities, construction of outfallsfor waste water discharge, runoff from the Olowalu dump site, agriculture and associated runoSf, and development of thermal turbines for energy generation. Undetwater noise and chemical contamination may be the most import
	Water-dependent construction activities frequently involve blasting, dredging, andfilling which could result in displacement, injury, or mortality of humpback whales. These adverse effects can and should be mitigated or eliminated through seasonal timing or construction design modifications. While the actual physical loss of habitat may be small in comparison to the total habitat available, secondary effects associated with the initial habitat modification may have negative consequences on the distribution
	Both the mainland shore of Western Mexico and the coast of southern Baja California are currently undergoing rapid development for tourism. Evidence from photo-identification studies indicates that waters along those shores are the primary wintering ground for humpbacks of the Central California feeding aggregation. Protective actions in U.S. waters used by this population in summer will be less effective in promoting population recovery if development produces a decline in the suitability of their winter h
	The effects of the Alaskan logging industry are increased soil erosion and runoff, plus infusion of large quantities of bark into nearshore waters where humpbacks concentrate. Discharges from pulp mills containing numerous toxic chemicals occur where whales congregate to feed on herring in Sitka Sound
	(J.M. Straley, pers. comm.). Increased vessel traff~c and log rafting could negatively impact whales directly or indirectly in local feeding areas (C.S. Baker, pers. comm.).
	F. ComPetltlon for Resources wtth Humans
	Cetaceans are important components of marine ecosystems (Katona and Whitehead 1988). Recent information indicates that marine mammals probably consume at least as much fish as is hatvested by humans (Kenney et el. 1985; Laws 1985; Winn el el. 1987). Humans and humpbacks may be competing for prey if either takes a large fraction of a fishery stock, even if those takes occur at dierent times.
	Humpback whales are known to feed on several species of fish that are harvested directly by humans. In addition, they feed on species which are the prey of harvestable fishes. The magnitude and details of potential resource competition between humans and humpback whales is not known, but expanding human and whale populations and the increased demand for fish products may create new problems. The issue could become especially severe if new or expanding fisheries target on species used extensively by humpback
	The relationship between humpbacks and fishermen in Newfoundland demonstrates that recovery of the whale population may create some practical difficulties. Humpbacks are seenas pests by Newfoundland fishermen. Perhaps the chief reasdn that fishermen tolerate the level of fishing damages caused by the whales is that the animals are classified as endangered (Lien eta/.1985). tf damages increase on a scale similar to trends in the last 10 years, it seems likely that Newfoundland fishermen will not continue to
	VI. RECOMMENDED RECOVERY ACTIONS
	A. Goals
	This Plan recommends actions designed to help humpback whale populations to grow to at least 60% of their abundance before commercial hunting and to expand into formerly occupied ranges. Since it is not yet possible to estimate pre-hunting population sizes sufficiently accurately, an interim goal is recommended that humpback whale populations addressed in this Plan double in size within the next 20 years. The Plan sets out four major objectives: (1) maintain and enhance habiiat; (2) identify and reduce huma
	The ultimate goal of this Plan is to be 'bioloaicallv successful.' Biological success will be achieved when humpback whales occupy all of their former range in sufficient abundance to buffer their populations against normal environmental fluctuations or anthropogenic environmental catastrophes (e.g. a large oil spill). The best estimator of continued biological success will be if the Plan is 'numericallv successful.' Numeric success will occur when humpback whale populations grow to levels where their popul
	This Plan cannot now identify specific target population sizes at which such 'downlisting' might be considered. Different populations of large mammals achieve maximal productivity at approximately 60% to 80% of environmental carrying capacity. Since neither pre-commercial whaling historical abundance nor current environmental carrying capacity can yet be estimated sufficiently accurately for humpback whales, such percentages cannot now beusedas goals. The desirabilityof downlisting a population may be consi
	Given the interim goal of doubling the size of populations within 20years, acceptable evidence of ongoing population recovery will be (1) statistically significant trends of population increase as determined by accepted methods of population analysis; and (2) statistically significant trends of population increase in portions of the range known to have been occupied in historical times. Such evidence must be collected separately for the populations which either breed and/or feed largely in waters under the
	Underlying this Plan is the necessity that humans and humpback whales share the marine habidat. Human use of the ocean will .not cease, so it is unlikely that the humpback whale could or should return to its full abundance of previous millennia On the other hand, recovery to the degree identified above will still require some restraints on the part of humans. In seeking this balance, any interference with human activities that may be proposed in this Plan should be based on -reasonable evidence that there w
	B. Step-down Outllne
	OBJECTIVE 1. .MAINTAIN AND ENHANCE HABITATS USED BY HUMPBACK WHALES CURRENTLY OR HISTORICALLY.
	1 .1 ldentify essential habitat.
	1 .1 ldentify essential habitat.
	1 .1 ldentify essential habitat.

	1 .1 1 ldentify essential habitat in Hawaiian waters.
	1 .1 1 ldentify essential habitat in Hawaiian waters.


	1.12 ldentify other essential habitat in U.S. waters. .
	1 .I3Encourage protection of essential habitat under the jurisdiction of other nations.
	1.14 Refine description of habitats and habitat features utilued by humpback whales. .
	1.2 Examine history of occupancy and potential for repopulation of important habitats. .
	1.21 Gutf of Mexico and northwestern Caribbean. .
	1.22 Hawaiian Islands. .
	1.23Western North Pacific and Trust Territories of the Pacific (Guam). .
	1.24American Samoa. .
	1.25 Lesser Antilles. .
	1.3 ldentify and minimize possibte adverse impacts of human activities and pollution on important .habitat. .
	1.31 Develop protocol for monitoring physical and chemical factors that could decrease habitat .suitability. .
	1.311 Investigate responses of humpback whales to human-related habitat changes. .
	1.3111 Reduce disturbance from human-produced underwater noise in Hawaiian .waters and in other important habitats when humpback whales are present. .
	1.4 Monitor parasite load, biotoxins and anthropogenic contaminant level in tissues of whales and .their prey. .
	1.41 Develop standardized protocol for sampling tissues of whales using strandings and .biopsies. .
	1.42Develop protocol to sample anthropogenic contaminant levels in tissues of prey. .
	1.43 Implement base-line study of parasite load in whale tissues and contaminant levels in .tissues of whales and prey. .
	1.44 Monitor biotoxin concentration in tissues of prey species and whales. .
	1.5 Prwide adequate nutrition. .
	1.51 Monitor levels of prey abundance. .
	1.52 Identify and evaluate fisheries competition. .
	1.53 Prevent initiation of new large-scale fisheries for primary prey of humpback whales. .
	1.54 lmprwe cooperation with commercial fishermen. .
	1.6 Develop Federal-State-Local partnerships for protecting humpback whale habitats. .
	1.61 Encourage government entities at all levels to correct existing impacts on habita! of .humpback whales. .
	1.611 Convene workshop on habitat protection of humpback whale winter ranges in waters .under U.S. jurisdiction. .
	1.612 Convene workshop on protecting humpback whale habitats in Alaska .
	1.613Convene workshop on protecting humpback whale habitats in California and Mexico. .
	1.614 Convene workshop on protecting humpback whale habitats along the east coast of .the United States. .
	1.7 Encourage multinational cooperation to protect humpback whale habiitats. .
	1.71 Distribute U.S. Humpback Whale Recwery Plan to other countries and provide follow-up .communication as appropriate. .
	1.72 Integrate plan recommendations with goals of the International Whaling Commission (IWC). .
	1.73 Encourage habitat and environmental protection for humpback whales by other nations. .
	1.74 Encourage other nations to develop recwery plans for conservation and management of .humpback whales. .
	1.75 Negotiate bilateral or multilateral agreements to protect humpback whale habitats. .
	OBJECTIVE 2. IDENTIFY AND REDUCE DIRECT HUMAN-RELATED INJURY AND MORTALITY.
	2.1 Continue prohibition on commercial hunting of humpback whales. .
	2.2 Continue to identify sources and rates of human-induced injury and mortality and use information .to reduce those factors. .
	2.21 Reduce mortality and injury from entanglement in fishing gear or other obstacles. .
	2.21 1 lmprwe reporting of entangled whales and rescue them when possible. .
	2.212 Use standardized forms for entanglement reports. .
	2.213 Investigate and modify fishing gear to prevent entrapinent or entanglement. .
	2.214 Identify and implement seasonal and/or geographic regulations for fishing gear that .may kill or injure humpback whales. .
	2.215 Require fishing gear to be remwed when fishery ends. .
	2.22 Evaluate impact on humpback whales from collisions with ships or boats. .
	OBJECTIVE 3. MEASURE AND MONITOR KEY POPULATION PARAMETERS.
	3.1 Estimate and re-evaluate historic population sizes. .
	3.2 Improve current population estimates by evaluating and re-analyzing existing data with imprwed .techniques. .
	3.21 Convene workshop to develop capture-recapture estimate of humpback whale abundance .in the North Pacific Ocean using existing photographs. .
	3.3 Systematize sampling methods for estimating population size. .
	3.4 Maintain and develop facillies for obtaining, archiving and analyzing data on humpback whales. .
	3.41 Archive existing data .
	3.411 Maintain centers for comparative analysis of identification photographs. .
	3.412 Identify,. accumulate and archive existing sightings survey data .
	3.42 Dedicate research vessels to study humpback whales and other endangered cetaceans. .
	3.421 Build or retrofit research vessels. .
	3.422 Charter research vessels. .
	3.43 Extend photo-identification studies. .
	3.5. Perform new field studies on population dynamics. .
	3.51 Examine rates of birth, survivorship and mortali. .
	3.511 Convene workshop to estimate survivorship of calves based on existing indiidual- .identification photographs. .
	3.512 Identify and quantify causes of natural mortali in juvenile and adult humpback .whales. .
	3.52 Define geographic subdivisions of population. .
	3.521 Analyze and evaluate existing information on population subdivisions. .
	3.522 Implement immediately initial surveys of selected regions. .
	3.523 Describe migration routes and transit times. .
	3.5231 Employ long-term radio tags. .3.5232 Employ underwater listening stations. .3.5233 Utilize genetic techniques. .
	3.53 Estimate abundance of humpback whale populations. .
	3.531 Perform new census surveys. .
	3.532 Encourage and participate in international sightings surveys. .
	3.533 Implement imprwed sampling program for capture-recapture estimate of population .abundance. .
	3.6 Assess population status and trends. .
	OBJECTIVE 4. .IMPROVE ADMINISTRATION AND COORDINATION OF RECOVERY PROGRAM FOR HUMPBACK WHALES.
	4.1 Select Director and implement Recovery Plan. .
	4.2 Improve governmental coordination. .
	4.3 Improve coordination with non-gwernmental agencies. .
	4.4 Expand or reconstitute a Recovery Implementation Team, update the Recovery Planand prepare .Comprehensive Work Plans for each stock. .
	4.5 Collect and archive available information on humpback whales, Including translations of foreign .literature. .
	4.6 Improve process for obtaining permitsto do research on marine mammalsand makeappropriate .changes. .
	4.7 Maintain coordination with other recovery programs. .
	4.8 Reassess asappropriate the goals for population recovery. .
	4.81 Change listings in Endangered Species Act (ESA) as appropriate. .
	4.9 Develop educational materials in support of Recovety Plan objectives. .
	4.91 Produce and distribute educational materials. .
	4.92 Improve cooperation with the whale watching industry. .
	C. NARRATIVE
	OBJECTIVE 1. .MAINTAIN AND ENHANCE HABITATS USED BY HUMPBACK WHALES CURRENTLY OR HISTORICALLY.
	Humpback whale populations in each ocean basin occupy broad geographic ranges. The extent and quality of those habitats must be maintainedso that current populations may increase. Modification or destruction of essential habitat or food resources from pollution and/or other human activities may become a major limiting factor for humpback whale populations. While further studies are being done andameliative measures are accomplished (see below), an interim objective is to prevent further habitat degradation.
	1.1 ldentifv essential habitat. NMFS should identify areas essential to the survival or population growth of existing humpback whale populations. Winter habitats are especially critical to humpback whales. Winter ranges are typically restricted in geographical extent and may be used by whales from several feeding locations. In order for recovery of populations to occur, winter breeding habitat must not be constricted further, and mothers must be able to bear and nurse their'calves without disruption.
	1.11 ldentifv essential habitat in Hawaiian waters, Coastal waters lessthan 100 fathoms deep around the main Hawaiian Islands are essential to humpback whales. These waters are of paramount importance for reproductive activities of the Central Pacific stock, which includes the majority of humpback whales in the North Pacific Ocean. Since these waters are threatened by increased coastal development activities and possible habitat disruption, determination of appropriate protection for essential areas should
	1.12 ldentifvother essential habitats in U.S. waters. Seasonal protection of other winter or summer ranges within U.S. waters also enhance population recovery. A determination of appropriate protection for these areas should be completed.
	1.13 Encouraae protection of essential habitats under the iurisdiction of other nations. Winter ranges crucial to reproduction of various humpback whale stocks are located in waters under the jurisdiction of many countries (Fig. 1). NMFS should encourage and assist, as appropriate, initiatives to protect such habitats in ways that will benefit the recovery of humpback populations.
	1.14 Refine descriDtion of habitats and habitat features utilized bv humpback whales. More accurate characterization of humpback whale habitats and their use will contribute to effective decisions for managing this species. Meaningful description of use of habitats must combine basic information on the whales' biology and behavior with detailed descriptions of physical and biological characteristics of habitats currently utilized. Factors to be evaluated more precisely include depth, bottom type and topogra
	1.14 Refine descriDtion of habitats and habitat features utilized bv humpback whales. More accurate characterization of humpback whale habitats and their use will contribute to effective decisions for managing this species. Meaningful description of use of habitats must combine basic information on the whales' biology and behavior with detailed descriptions of physical and biological characteristics of habitats currently utilized. Factors to be evaluated more precisely include depth, bottom type and topogra
	extended through the winter, where possible, to ascertain the number, age, sex, reproductive state and behavior of humpback whales that do not migrate to the breeding grounds. Any differences in spatial and/or temporal use of summering or wintering habitats by sex,age, dierent reproductive classes or whales from different feeding aggregations should be described. The resulting data should be incoprated into methods for population estimation and other management decisions, including environmental impact stat

	initiatives may also be needed, and additional factors to be sampled may be identified in the Mure.
	1.2 Examine historv of occu~
	and wtential for remoulation of imwrtant habitats. A goal ofthis Plan is to give humpback whale populations the opportunity to expand into habitat occupied during historical times. Further information is needed on the hist* of occupancy ofthe fdlowing regions, the location and extent of habitats utilized, and their potential for repopulation by this species. The regions listed below are at least partly under U.S. jurisdiction, include winter range currently or historically used by humpback whales, or are pa
	1.21 Gulf of Mexico and northwestern Caribbean. Humpbacks now visit the Gulf of Mexicoand northwestern Caribbean Sea only infrequently. However, portions of that region could be suitable for the species and may have been used in earlier times. Surveys of existing literature should be undertaken to provide baseline information regarding any historical humpback whale occurrence in these areas. Examination of Spanish log books from the early periods of American colonization could be useful in thii task. Result
	1.22 Hawaiian Islands. A discrepancy exists between the current high use of the Hawaiian lslands as winter range for humpback whales and the lack of historical documentation of the presence of this species in Hawaiian waters. Further research is needed to evaluate whether humpback whales have only colonized Hawaiian waters in recent centuries, and if so, to determine where else they might have wintered.
	1.23 Western North Pacific and Trust Territories of the Pacific (Guam). As summarized in Rice (1974), humpback whales have historically wintered around the Manana Islands, Bonin Islands, and from southern Honshu, Kyushu and South Korea southwest through the Ryukyu Islandsto Taiwan. A long history of shore-based hunting and pelagic whaling reduced this population to the low numbers seen today. Ecological characterization of historically important wintering areas within this general range may help to evaluate
	1.24 American Samoa. In order to evaluate possible changes in abundance and distribution, it is recommended that NMFS describe current and historical abundance of humpback whales in waters surrounding American Samoa.
	1.25 Lesser Antilles. The Lesser Antilles include winter habitat historically important to humpback whales, but current population size appears to be depressed. Further research is needed to examine the reasons for this difference and to evaluate whether the subsistence hunt at Bequia Island, St. Vincent and the Grenadines (Ward 1987), affected population recovery. In support of this subtask, collaborative research with the Caribbean nations of the region should be initiated. Appropriate vehicles for this r
	1.3 ldentifv and minimize ~ossible adverse impacts of human activities and ~ollution on immrtant
	habitat. Now and for the foreseeable future it will be necessary to monitor the occurrence and abundance of human-related chemical and physical factors that could decrease the ability of habitats to support humpback whales or their prey. Among the environmental factors that could affect the suitability of habiats for humpback whales we: (1) physical structures, such as oil drilling platforms or rigs; (2) industrial activities, byproducts, effluent, and/or domestic waste disposal; (3) dredging or disposal of
	-

	1.31 Develop protocol for monitorina phvsical and chemical factors that could decrease habitat suitability. Increases in the amount of human-made noise, turbidity caused by erosion or eutrophication, and perhaps other physical factors could affect the suitability of habiitats currently or potentially used by humpback whales. A plan for long-term sampling and monitoring of physical and chemical factors at selected locations known to be important to humpback whales should be constructed and incorporated, wher
	1.311 lnvestiaate responses of humpback whales to human-related habitat chanaes. Investigations of short- and long-term responses of humpback whales are needed when human-related habitat changes, such as pollution, waste disposal, oil spills, vessel traffic, or others, occur near known feeding or breeding areas. The resulting information should
	..be used to predict potential effects of future changes and to identify previous modifications to habitat that may have affected distribution or population size of the humpback whale. Agencies such as MMS, Navy, U.S. Forest Service, Army Corps of Engineers and others that oversee development activities that can result in habitat alteration should be involved in such research. Valuable information may be gained when such incidents occur within foreign or international waters, but other provisions for leader
	1.3111 Reduce disturbance from human-produced underwater noise in Hawaiian waters and in other important habitats when humpback whales are present. Acoustic information is important in the lie of a humpback whale. Feeding humpbacks may key in on sounds produced by other individuals or by prey. Migrating humpbacks may listen for sounds produced by other individuals, animals on the bottom, or echoes of their own vocalizations. They may also listen for calls of killer whales (Orcinus orca),
	1.3111 Reduce disturbance from human-produced underwater noise in Hawaiian waters and in other important habitats when humpback whales are present. Acoustic information is important in the lie of a humpback whale. Feeding humpbacks may key in on sounds produced by other individuals or by prey. Migrating humpbacks may listen for sounds produced by other individuals, animals on the bottom, or echoes of their own vocalizations. They may also listen for calls of killer whales (Orcinus orca),
	as warnings of the presence of those potential predators. The exact functions of calls produced by humpback males on the winter range, and possibly at other times, are not fully understood, but they appear to have extremely important functions in reproduction and social organization.

	Human-produced noises could potentially reduce information available to whales, physically disturb them, prevent them from carrying out some activities, or even displace them from preferred habitats. It is not possible to predict these effects on humpback whales by generalizing from information known about other species. Some information is available for this species (Baker 1982, 1983; Malme et a/. 1985). Additional research could be performed, but it is likely to be expensive and may provide ambiguous resu
	A more direct and cost-effective approach will be to work toward minimizing hurnan-
	produced underwater noise, particularly in critically important areas such as Hawaiian
	waters or other winter ranges, but also at other locations when whales are present.
	For example, whale watch boats and some research or commercial boats should be
	designed (or chosen) and operated with noise reduction in mind. Choice of features
	such as exhaust configuration, engine and generator types and mountings, should
	include noise reduction as a design goal. Boat operators should be instructed in the
	importanceof underwater sound and taught how to maneuver quietly so as to reduce
	the intensity (amplitude) of underwater sounds and avoid abrupt changes in sound
	intensity. Reduction of human-produced underwater noise could also benefit other
	marine species present, including some endangered species. Efforts to reduce
	industrial noise should also be undertaken by MMS and other appropriate agencies,
	where possible.
	1.4 Monitor parasite load, biotoxins and anthrowaenic contaminant level in tissues of whales and their prey. Contaminants such as pesticides, PCB's, hydrocarbons (e.g. crude oil), heavy metals and others, could affect survival of humpback whales. Systematic, long-term monitoring of the presence and quantity of such substances in humpback whales and in their prey species is needed to determine trends in environmental quali, Tiiues sampled should be analyzed by a standardized laboratory protocol to allow comp
	1.41 Develo~ standardized ~rotocol for samplina tissues of dead or liiina whales utiliing strandinas and biocsies. NMFS should consult with veterinarians, physiologists, biochemists and field biologists to develop a list of tissues that should be sampled from dead or ling whales and analyses performed in order to evaluate the amounts of contaminants they contain. This list should also include detailed information on procedures for obtaining, preserving, storing and ultimate disposition of samples. In order
	1.42 Develop ~rotocol to sample anthrowaenic contaminant levels in tissues of Prey. Concern over the accumulation of chemical residues in human foods has stimulated programs to monitor
	1.42 Develop ~rotocol to sample anthrowaenic contaminant levels in tissues of Prey. Concern over the accumulation of chemical residues in human foods has stimulated programs to monitor
	their occurrence in commercial fishes. Similar initiatives should be undertaken to monitor chemical and biological toxicants in humpback whale prey species. Federal agencies that commonly monitor the marine environment for contaminant levels, including the EPA, NOWNOSIOAD and MMS, should take lead responsibility for this monitoring activity.

	1.43 lm~lernent baseline studv of masite load in whale tissues and contaminant levels in tissues of whales and prey. Information developed in fulfillment of previoustasks should beput to use in implementation of a continuing program for sampling, analysis and evaluation of parasite levels and levels of contamination in whales and their prey. This information will contribute to better understanding of natural mortality and human-related mortality.
	1.44 Monitor biotoxin concentration in tissues ofDrev smies and whales. Biotoxins arepoisons produced naturally by ling organisms. The involvement oftoxins produced by dinoflagellates in the deaths of humpback whales (Geraci et a/., 1990) and possibly bottlenose dolphins (Tursiops truncatus) (Geraci 1989) in the Western North Atlantic underscores the importance of developing a standardized program for sampling and analyzing the occurrence and quantity of substances such as saxitoxin, brevetoxin, or other bi
	1.5 Prwide adeauate nutrition. Humans can assist humpback whales to achieve their maximal productivi by providing, maintaining and optimizing their access to suitable habitats and prey. Humpback whales need access to their prey populations wer a feeding range sufficiently widespread to buffer them from local fluctuations in productivity or fisheries take. Despite the tendency of individual whales to return to traditional summer grounds, the locations where humpback whales feed may change somewhat in respons
	It will be necessary to strike an equitable balance between the whales' need for prey resources and the continuing need for humans to utilize fishery resources. Close consultation with appropriate Fishery Management Councils during accomplishment of tasks in this section will help find that balance.
	1.51 Monitor levels of mev abundance. Much information on the abundance and ecology of some potential prey populations may already exist from surveys such as MARMAP, NMFS groundfish or scallop surveys, or others. However, NMFS should evaluate, refine and systematize these or other methods to maximize their utility for measuring or indexing the population sizes of humpback whale prey species. Appropriate methods should be applied to determine whether any trends in prey availability are occurring which might
	As part of this subtask, NMFS should determine the degree to which the distribution and abundance of humpback whales is correlated with the distributions and abundances of their prey species. Available fishery resource data sets such asMARMAP, SEAMAP and Groundfish
	As part of this subtask, NMFS should determine the degree to which the distribution and abundance of humpback whales is correlated with the distributions and abundances of their prey species. Available fishery resource data sets such asMARMAP, SEAMAP and Groundfish
	Surveys should be compared with available information on relative abundance of humpback whales. If available data are not sufficient, NMFS should recommend ways to improve sampling or other factors in order to permit such comparisons.

	1.52 Identh and evaluate fisheries competition. Initiate research to evaluate direct cornpetition for resources between human fisheries and humpback whales. Use resulting informath to assist fisheries management plansto ensure adequate escapement of prey species to meetthe needs of humpback whales on traditional feeding grounds. The RecoveryTeam is aware that this task has complex ramifications and potential conflicls. For example, fishes eaten by humpbacks are themselves predatorsonzooplankton. Encouraging
	1.53 Prevent initiation of new larae-scale fisheries fdi ~rirnarv LWWof humoback whales. No new large-scale fisheries should be initiated that target important humpback prey species, such as sand lance along the southern New England coast or krill in Alaskan waters. Prevention of such fisheries will help preserve existing feeding opportunities for humpback whales. Management of existing fisheries for humpback prey species, such as herring or capelin, should consider the feeding requirements of humpback whal
	1.54 Improve coooeration with commercial fishermen. Many conflicts could be resolved more efficiently and cooperatively through better communication between fisheries managers and commercial fishermen. NMFS should work with Regional Firy Management Councils, appropriate State agencies (e.g. Departments of Fish and Wildlife) or others, and appropriate segments of the fishing industry to ensure that fishing activities will not cause direct orindirect adverse affects to the humpback whale. Information on the s
	1.6 Dwelo~ Federalaate-Local ~artnershiw for protectina humoback whale habitats. Although management of the humpback whale is primarily a Federal responsibility delegated to NMFS, some states have important humpback whale habitat within or adjacent to waters under their jurisdiction. Actions by these states may have a direct bearing on the accomplishment of recovery objectives.
	For example, states can aid the recovery of humpback whale populations by: (1) reviewing relevant local laws and making changes where appropriate to enhance habiiats; (2) identifying potential impacts of proposed construction and/or habitat modification activities on humpback whales andtheir habitats; and (3) using the Federal Coastal Zone Management Act of 1972 (CZMA), as amended (e.L 92-583) and other legislative processes to ensure protection for the whales and their habitats. Use of the CZMA to protect
	For these reasons, and because Federal actions to protect humpback whales and their habitat may affect state or local programs and interests, states and some local representatives should be closely
	For these reasons, and because Federal actions to protect humpback whales and their habitat may affect state or local programs and interests, states and some local representatives should be closely
	involved in reviewing recovery needs and cooperating to carry out appropriate actions. NMFS should take the lead in developing such productive Federalstate-Local partnerships.

	1.61 Encouraae awemment entities at all levels to correct existina impacts on habitat of humpback whales. When aware of activities in state waters that appear to threaten humpback whales or their habitat, NMFS should initiate actions to mitigate or prevent those threats. A series of workshops to explore ways to protect humpback whale habitats should be implemented and federally funded. They should identify policy problems, discuss recovery or management plans, and present current research that may relate to
	1.611 Convene worksho~ on habiat protection of humpback whale winter ranaes in waters under the iurisdiction ofthe U.S. The United States has jurisdiction wer portions of several winter ranges used by humpback whales, including waters in Hawaii, Samoa, Guam, the
	U.S. Virgin Islands and Puerto Rico. NMFS should convene a workshop attended by appropriate representatives from those locations to address problems concerning protection of humpback whales and their winter habitats. Continued suitability of the wintering range is necessary to meet the goals of this Plan. The workshop should assess actions that could be taken to maintain or upgrade habitat quality for humpback whales.
	1.612 Convene workshop on protectina humpback whale habitats in Alaska Alaskan waters host the majority of humpback whales that feed along the U.S. Pacific coast. Continued growth of this historically large population will be the main impetus to recovery of the North Pacific humpback population. Suitabili of Alaskan habitat is essential to this population. The recent Exxon Valdez oil spill disaster emphasizes that industrial activities threaten portions ofthe Alaskan coast. At the same time, fisheries could
	1.613 Convene workshop on protectina humpback whale habitats in California and Mexico. Federally- regulated waters adjacent to the California coast host the majority of humpback whales found along the west coast of the Continental United States (coastal Eastern North Pacific stock). Shipping, industrial activities and pollution could affect the long-term suitability of this habitat. Most whales that feed along the California coast migrate to Mexican waters during winter. Their winter habitat faces threats f
	1.614 Convene worksho~ on protectina humpback whale habitats dona the east coast of the U.S. Federally- regulated waters in New England host the majority of humpbackwhales found along the U.S. Atlantic coast. Continued suitability of habitats such as the Great South Channel and Stellwagen Bank, for example, is essential to maintain a population of humpback whales along the U.S. east coast and meet the goals of this Plan. A workshop to discuss short-term and long-term plans for ensuring the health ofthis pop
	1.7 Encouraae multinational coowration to Drotect hum~back whale habitats. The humpback whale is a migratory species that occupies broad geographical ranges, spending portions of its annual life cycle in different habitats under the jurisdiction of various countries. Effective actions to achieve population recovery will not only require an understanding of all regions and ecosystems used by the species, but will also require strong multinational cooperation. Nations, whose waters are inhabited by humpback w
	1.71 Distribute U.S. Humpback Whale Recwerv Plan to other countries. A first step toward fostering international cooperation should be distribution of this Recovery Plan, and other relevant information about U.S. actions for humpback whale recovery, to gwemments of all countries where humpback whales are found; countries whose fisheries or other industries might affect humpback whales in international waters; and appropriate international agencies identified by NMFS. The Director of implementation for the R
	1.72 Intearate ~lan recommendations with aoals of the International Whalina Commission (IWC). Since NMFS cannot directly determine IWC goals, consultation between the Proposed Recovery Director (Task 4.1) and the U.S. be necessary to see how the IWC can contribute to the recovery effort most effectively.
	Commissioner.to the IWC will

	1.73 Encouraae habitat and environmental ~rotection for hum~back whales bv other Nations. Agencies responsible for marine environmental protection in other nations whose waters are inhabited by humpback whales, such as Canada, Greenland, the Dominican Republic and other island nations of the Caribbean region, Mexico, Japan, Colombia, Brazil, Australia, New Zealand, and Tonga, among others, should be consulted to determine what actions they are taking to maintain and enhance the quali of habitats used by thi
	1.74 Encouraae other nations to develop recwew ~lans for consewation and manaaement of humpback whales. Any Nation, whose waters may be used by humpback whales, could make an important contribution by constructing a recovery plan detailing appropriate actions that could be initiated to foster recovery of this species.
	1.75 Neaotiate bilateral or multilateral aareements to protect humpback whale habitats. NMFS should request the Department ofState to negotiate for bilateral or multilateral agreements to protect critical habitat or regions of particular significance for humpback whales that visit or pass through U.S. waters or other stocks that could benefit by such actions. High priority should be given to agreements for protecting habitats at Silver Bank, the Ogasawara Islands and Ryukyu Islands, and along the Pacific co
	OBJECTIVE 2. IDENTIFY AND REDUCE DIRECT HUMAN-RELATED MORTALITY, INJURY AND DISTURBANCE.
	The rate of change of population size is the net resuft of four processes, birth (+), immigration (+), death (-) and emigration (-). Techniques for artificially increasing birth rate are not yet feasible for this species. Rates of immigration and emigration between stocks are probably low, if such movements occur at all,
	The rate of change of population size is the net resuft of four processes, birth (+), immigration (+), death (-) and emigration (-). Techniques for artificially increasing birth rate are not yet feasible for this species. Rates of immigration and emigration between stocks are probably low, if such movements occur at all,
	and probably cannot be speeded up. Thus, the major ways that we can increase humpback whale population growth isto optimize natural fecundity by providing adequate feeding opportunities.(Task 1.5) and by reducing death or injury cawed by human activities, as recommended inthe following tasks.

	2.1 Continue prohibition on commercial huntina of humpback whales. Since hunting was responsible for the decline of humpback whale populations throughout their range, existing prohibitions against hunting of this species should remain in force at least until recovery is compl&e.
	2.2 Continue to identifv sources andrates of human-induced iniutv and mortali and use information to reduce those factors. NMFS should investigate and identify sources and rates of injuries and mortality attributed to human activities. Useful information already exists in collections of pMo-identified whales, necropsy reports from Regional Stranding Networks and the Smithsonian Institution's Marine Mammal Event Program (MMEP) and other sources. Recent amendments to the Marine Mammal Protection Act require r
	After compiling available information, NMFS should initiate actions to reduce the causes and rates of human-induced injury and mortalii. Based on current information, the largest source of direct human-related mortality for humpback whales appears to beincidental entrapment or entanglement, primarily in fishing gear, but occasionally in other obstacles such as abandoned logging cable. Injury or death from collision with ships is also known to occur.
	2.21 Reduce mortali and iniutv from entanalement in fisherv aear or other obstacles. The current rate of injury and mortality from fishing gear and other potential obstacles such as logging cable or sonar arrays, does not threaten the humpback whale with extinction. However, it could retard the recovery of segments of the population. In most locationsthe species is not sufficiently endangered to require exceptionally expensive or heroic measures to save every entrapped or entangled whale. However, reasonabl
	2.211 Improve re~ortina of entanaled whales and rescue them when ~ossible. NMFS, U.S. states and other Nations with interests in this species should continue to assist in developing a communications network to facilitate timely reporting of entangled whales and rapid dispatch of experienced personnel and equipment to save whales or salvage their carcasses for necropsy. Agencies that may become involved in rescue or salvage operations (e.g., U.S. Coast Guard, Air National Guard, etc.) should be included in d
	2.211 Improve re~ortina of entanaled whales and rescue them when ~ossible. NMFS, U.S. states and other Nations with interests in this species should continue to assist in developing a communications network to facilitate timely reporting of entangled whales and rapid dispatch of experienced personnel and equipment to save whales or salvage their carcasses for necropsy. Agencies that may become involved in rescue or salvage operations (e.g., U.S. Coast Guard, Air National Guard, etc.) should be included in d
	Plan should be to streamline authorization and deployment of personnel and equipment, thus reducing the time needed to take appropriate action. Development ofthisPlanshould be coordinated with other related efforts, such asthe Right Whale Recovery Plan.

	The current reporting program is likely to underestimate large whale mortalii from entanglement, becausesome whales will tear away nets or lines and swim away carrying a portion of the gear. This could encumber swimming, diving, feeding or other fundions, but if such a whale is not seen again there is no way to evaluate the outcome of the entanglement event. lmprwed reporting of ling ordead whales carrying pieces of fishery gear may reduce this problem, but the outcome of some events will never be known.
	2.212 Use standardized form for entanalement reoorts. A standardized form for reporting entangled whales should be used. A comparable form was devdoped for reporting stranded marine mammals and has been useful to the Regional Stranding Networks.
	2.213 lrwestiaate and mod& fishina aear to prevent entrapment or entanrrlement. Uenel
	81. (1989b) have demonstrated that acoustic warning signals cansubstantially increasethe abili of humpback whales to detect fishing gear and can decrease both the probability and cost of collisions with gear. Research on large-scale implementation of acoustical protection for nets is underway in Canada (Lien and Guigne 1989). Imopmth of breakaway links might help whales to escape drowning and perhaps minimize damage to gear. These and other potential innwations should be investigated and incorporatedas appr
	2.214 ldentifv and implement seasonal andlor aeocrmhii recrulations for fishincl aear that mav kill or iniure humpback whales. Information from evaluation of injuries and rnortalii causedby fishing gear will provide a basisfor deciding whether to Wiexistingseasonal or geographic regulations to minimize impacts on humpback whales. This form of management should only be implemented as a last resort, following documentation of several impacts on humpback whales, and only after consultation with any affected St
	2.215 Reauire fishina aear to be remwed when fisherv ends. If evidence indicates that humpback whales become entangled or entrapped in fishing gear still in place after a fishery ends, regulations requiring gear remwal should be enacted.
	2.22 Evaluate immct on humpback whales from collisions with shim or boats. Collisions with ships have been identified as an important cause of death in right whales (Kraus, in press), but no comparable body of information has been assembled for humpback whales. Information existing in photographic collections, strandings reports orother sourcesshouldbeanalyzedand synthesized to fulfill this Task.
	OBJECTIVE 3. MEASURE AND MONITOR KEY POPULATION PARAMETERS.
	More accurate assessment of present and histotical changes of humpback whale populations throughart
	the range of the species is necessary for evaluating the success of this Plan. k will be important to reach
	early agrwnent on the indices used to track population status wer the long term. Consistent long-term
	early agrwnent on the indices used to track population status wer the long term. Consistent long-term
	data are needed to identify spatial and temporal trends in abundance. Interpretation of data is hampered by inconsistent methodology, high variance surrounding estimates of the mean, and biological considerations such as low intrinsic rate of whale population growth and temporal variations in geographical distribution. Research methods must be designed to prwide reliable and comparable results, funding must be provided for long-term research and monitoring efforts must continue long enough for population tr

	3.1 Estimate and re-evaluate historic m~ulation sizes. Better estimates of historic population sizes are needed as a context for evaluating current sizes and establiihing future objectives. NMFS should review existing descriptions of historic populations of humpback whales to determine whether they are adequate for recovery planning. If additional information is needed to determine historical population sizes, NMFS should allocate funds for analysis of any relevant whaling logs and literature on humpback si
	3.2 lm~rwecurrent m~ulation estimates bv evaluatina and re-anatvzina existina data with im~rwed techniaues. If any data relevant to estimation of population sizes exist that have not been analyzed or that could provide better information if reanalyzed, efforts should be made to improve estimates by applying new or diierent analytical techniques to that information. For example, a re-analysis of available shipboard and aerial sunrey data is necessary.
	3.21 Convene worksho~ to devel0D capture-recarnure estimate of humpback whale abundance in the North Pacific Ocean usina existina ~hotoara~hs.
	The NMML is curating photographs of at least several thousand humpback whales contributed by research workers throughout the North Pacific Ocean (Mizroch, et el., 1990). This collection may contain enough resightings to permit calculation of an imprwed estimate of population sue using capture-recapture methods. NMFS should convene a workshop to review relevant data and photographs and prepare a population estimate. Preliminary data compilation and analysis will need to be accomplished in the first year as p
	3.3 Svstematize sam~lina methods for estimatina current mpulation sizes. The research community must continue to evaluate, refine andsystematize methods for measuring population size. Particular consideration should be given to improving sampling consistency, precision, accuracy and frequency. Improving comparability between dierent studies is an important goal. Standardized techniques for analyzing relative trends in population size, including the use of index areas, should be adopted.
	3.4 Maintain and develop facilities for obtainina, archiivina and anahrzina data on humpback whales.
	3.41 Archive existina data Recovery of humpback whale populations will take many years. The time period needed to detect a trend in abundance will often exceed the average career length of individual scientists. Therefore, access to data on which population estimates were based should be preserved for years to come. NMFS should, whenever possible, take appropriate actions to gather and archive relevant existing data, as well as new data to be collected. Emphasis should be placed on peer-rev'wed information
	3.411 Maintain centers for comparative anahrsis of identification ~hotwraohs. The information that individual research workers derive from photo-identification studies can be extended through collaborative studies. Such studies are already providing data on natality, survivorship, population size and sub-structure, migrations and habitat use. Photographic collections can also be analyzed to determine types and frequencies of
	3.411 Maintain centers for comparative anahrsis of identification ~hotwraohs. The information that individual research workers derive from photo-identification studies can be extended through collaborative studies. Such studies are already providing data on natality, survivorship, population size and sub-structure, migrations and habitat use. Photographic collections can also be analyzed to determine types and frequencies of
	injuries; habitat use and partitioning; and other relevant demographic and behaviotal

	factors. Such analyses benefit from collaboration between researchers so that the
	photographic database includes a sufficiently large and widespread sample. Analysis of
	all photographs at central locations facilitates such collaboration and also provides
	improved opportunities for communication and qualii control of data. Whole ocean
	catalogues of humpback whale fluke photographs are now curated at the National Marine
	Mammal Laboratory, Seattle (mainly Pacific Ocean); and at the College of the Atlantic, Bar
	Harbor, Maine (Atlantic Ocean). NMFS should continue to provide financial support for
	central analysis and archiving of the international collections of photographs curated at
	those locations. Incentives for collaboration and cooperation with those projects should be
	provided as appropriate by NMFS, IWC, other countries, and concerned nongovernmental
	organizations. NMFS should encourage those facilities to apply new technology to faciliie
	standardization, storage, analysis and publication or distribution of photographs (e.g.
	Mizroch et el., 1990).
	3.412 Identifv, accumulate and archive existina siahtinas survev data. A large number of sighting surveys for humpback whales have been conducted. Many analyses of temporal trend will require access to raw data NMFS should identify, accumulate and archive these data sets in a fashion that will allow access for present and future analyses.
	3.42 Dedicate research vessels to studv humoback whales and other endanaered swcies. The success of this Plan requires increased seagoing research capabilities. At least 200 days per year of sea-time will be required for each ocean basin. Sharing time on existing research vessels and working from platforms of opportunity is feasible for some tasks. Other tasks require vessels to be available. for specific periods for several years. Existing large oceanographic vessels are not atways practical for some tasks
	3.421 Build or retrofit research vessels. The most cost-effective way to provide the seagoing research capabilities needed for this Plan may be to construct or retrofit two research vessels. This approach would guarantee availabili of appropriate vessels and would maximize chances for success of required research. If such vessels are constructed, funds required for research vessel charter (Task 3.422) would be much less than budgeted in Appendix A.
	3.422 Charter research vessels. if dedicated research vessels are not constructed, substantial levels of support will be required for charter of available vessels best-suited for research needs. Current chatter costs for oceanographic andlor commercial vessels needed for some tasks are onthe order of $5,000 to $1 0,000 per day. As an example, 180 days for winter surveys in Hawaii and Mexico and summer surveys in Alaska and Caliiomia would cost about $1,000,000 at the lower daily rate.
	3.5. Perform new field studies on w~ulation dvnamics. NMFS should implement new research to estimate the sizes and rates of change of humpback whale populations. The research is essential for evaluating actual and potential rates of population recovery. Some of these studies will also provide information about habitat use or other topics important for determining management actions.
	Identification of the studies and highest priority data needs should be based on the review and analysis of existing data In some cases, a useful way to determine population trends may be to extendan existing database by duplicating an earlier study. This strategy may be cost-effective even when new methods or technology have superseded those used previously.
	3.51 Examine rates of birth, suwivmhb and mortality. Estimates of birth rate, survivorship and mortality are i~portant for evaluating the potential rate of recovery of humpback whale populations and comparing reproductive success in diierent geographic regions. Suwivorship and mortality rates should be detailed as a function of age, sex, or other characteristics. Resulting data should be usedto refine estimates of parameters used in models of population dynamics.
	3.511 Convene worksho~ to estimate suwivorshi~ of calves based on existina indiidual- identification ~hotoaraohs. Photo-identification studies are already providing documentation of calf production by humpback whale females. Existing photographic samples of females with calves on the winter range should be compared with samples of the same females six months later on the summer range. Absence of calves will provide an estimate of mortality during the first year of life. NMFS should convene a workshop during
	3.512 ldentifv and auantifv causes of natural mortalitv in iwenile and adult hum~back whales. Information resulting from activities recommended in this Plan will lead to a better understanding of natural mortality. Episodic events, such as entrapment of humpback whales in ice along the coast of Newfoundland, should be documented when they occur. Better information on parasite load, biotoxin occurrence and effects and natural pathology of stranded whales may shed new light on the role of those factors in cau
	3.52 Define aeoqra~hic subdiisions of wpulation. Further information on seasonal and longer- term differences in geographic movements of individuals is needed to describe the behavioral and genetic relationship between groups of humpback whales frequenting different regions. Isolation of existing sub-populations could affect population recovery at two levels. First, flow of individuals for replenishment of depleted sub-populations might be limited; second, inbreeding and subsequent loss of genetic variation
	3.521 Anahne and evaluate existina information on wwlation subdivisions. Studies using photo-identification have indicated that humpback whales in both the North Pacific andthe North Atlantic Ocean aggregate into dierent feeding groups, between which there is apparently relatively rile interchange. Furthermore, rile interchange appears to occur between whales on the Hawaiian and Mexican Pacific wintering ranges. Some information on migration has been obtained from photo-identification and from earlier work
	3.522 Implement immediatelv initial photwraphic suwevs of selected recrions. Broad-ranging photo-identification studies are among the most powerfultechniques available for determining migrational end points, population subdivisions, abundance and other
	important population parameters. Data need to be collected from the entire population range, much of which is outside of U.S. territorial waters. The Eastern North Atlantic, Azores Islands, and CapeVerde Islands; offshore waters of the Gulf of Maine and New York BigM; and Western Alaska, the Aleutian Islands and the western North Pacific are known areas of current and former distribution where inadequate sampling takes place. NMFS should promote extended sampling in those and other regions through directed
	3.523 Describe mhration routes and transit times. Long-range movements of humpback whales are now known only by beginning and end points. The route travelled in between those observations isunknown. Betterdescriptionsof migration routes are needed in order to know whether additional habitats might require protection and to ascertain the likelihood that migrating humpbacks might be exposed to serious environmental threats, such as high seas driftnet fisheries.
	3.5231 EmPlov lonq-term radio taas. Studies using new tagging techniques, particularly long-lived radio tags tracked by satellite or other methods, should be carried out to provide detailed long-term and long-range information on habitat use and migration. Detailed charting of migration paths may reveal additional potential threats to the whales and may suggest additional management needs. Radio tags employed should minimize disturbance to the tagged whale and to other individuals with which it may physical
	3.5232Utilize underwater listenina stations. Humpback whales begin vocalizing atthe end of the feeding season while still on the summer range (Mattila et el. 1987). Listening for vocalizations may reveal information about migration routes (Clapham and Mattila 1990). Additional opportunistic acoustic sampling should be done. NMFS should urge the Department of Defense and the Office of Naval Research to share information on whale vocalizations obtained by military listening posts.
	3.5233 Utilize aenetic techniaues. Recently developed molecular techniques for describing genetic variability at the DNA level (Lambertson et al. 1988; Hoelzel and Dwer 1 988; Amos 1989; Baker et al. 1990 and unpuMied manuscript; Amos and Hoelzel, in press; Lambertson et el., in press) facilitate examination of the genetic exchange or isdatatbnbetween population sub-divisions. Such studies have just begun for humpback whales and should be extended. Biopsy sampling of several species of large whales for gene
	3.53 Estimate abundance of hum~back whale ~o~ulations. Present and future sizes of humpback whale populations need to be estimated using existing or imprwed methods for census surveys or capturerecapture experiments. Futfillment of this and related tasks is essential for monitoring and evaluating progress toward the numerical goal of this Plan.
	3.531 Perform new census survevs. As part of tasks identified elsewhere in this plan, new census surveys should be designed and implemented to estimate population abundance and trends. New tools such as acoustic census methods, high-resolution high-altitude photography, satellite imagery or others should be utilized if feasible and appropriate in order to improve or verify existing estimates of population size or growth trend.
	3.532 Encouraae and mrticime in international siahtinas survevs. Throughout the period of humpback whale population recovery, shipboard and aerial census surveys will be needed to monitor population changes in the waters of many countries and in international waters. International cooperative census surveys have already produced valuable information on humpback whales and other species in the North Atlantic, North Pacific and Southern Ocean. The IWC is the appropriate focus for coordinating such efforts.
	3.533. Im~lement im~rwed sam~lina Proclram for camre-recaoture estimation of po~ulation abundance. Application of capture-recapture analysis to collections of individual-identification photographs is a powerful method for estimating population size of baleen whales. The accuracy and precision of such estimates can be imprwed by designing imprwed photographic sampling and analysis protocols. The major goals of such a protocol should be to equalize the probabilii of being sampled for each animal in the popula
	3.6 Continue lona-term ohoto-identification studies at current sites. Photo-identificationof humpback whales has been carried out for many years in the summer and winter ranges of populations which use waters under United States jurisdiction. Photographic collections spanning more than a decade exist for humpbacks from the Gulf of Maine and portions of their West lndies winter range; the coast of Central Callomia and the Mexican winter range; and the coast of Alaska andthe Hawaiian winter range used by thos
	3.7 Assess ~o~ulation
	dvnamics and trends. All of the data resulting from fulfillment of tasks listed in this Plan should be incorporated into an assessment of status and trends of humpback whale populations. An assessment incorporating other fisheries data and ecological information will help predict rates of population recovery. All relevant data should be characterized and reviewed in light of newer methods of analysis, such as the dynamic response method to determine whether a population is likely to be at or near carrying c
	OBJECTIVE 4. IMPROVE ADMINISTRATION AND COORDINATION OF RECOVERY PROGRAM FOR HUMPBACK WHALES.
	Successful planning for the recwery of an endangered species is complex and requires the efforts of individuals, the collective public and branches of government at all levels, as indicated in the tasks below. Failure to cooperate effectively could seriously jeopardize population recwery. Additional tasks requiring administration and cooperation at the international level were detailed above.
	4.1 Select Director and implement Recwerv Plan. This Plan recommends many actions, including some that are broad in scope and span long periods of time. Successful implementation of these recommendations will require sustained attention and initiative from an individual who understands govammental processes at all levels and who can work effectively with scientists, fishermen, fisheries managers, shipping interests, the general public and other sectors. Designating a Director of the Humpback Whale Recovery
	4.2 Itin~roveawemmental coordination. Achievement of the goalsof thisPlanwill require long-term coorbination between many gWerIIment agencies at local, state and Federal levels. NMFS should take the lead in developing effective communications between agencies involved in the recovery effort, for example in Task 1.6. Expansion or reconstitution of the Recovery Team to improve representation of responsible agencies will also be important (Task 4.4).
	4.3 Jmprove coordination with non-awemmental aaencies. Non-governmental agencies make impdrtant contributions to the success of recovery efforts. NMFS should develop effective communications with appropriate groups interested in conservation and marine affairs, so that they may have the opportunity to direct some of their resources toward tasks identified in this Plan.
	4.4 Bx~andor reconstitute a Recovetv Imdementation Team. update the Recovew Plan and oreme Com~rehensiveWork Plans for each stock. During consideration of the tasks and priorities contained in this Plan, it has become apparent that implementation will benefit by having representatives of several additional constituencies on the Recovery Team. For example, MMS, the U.S. Fish and Wildlife Service, and the National Park Service should be represented. Representation is also desirable from states containing crit
	4.5 Collect and archive available information on hum~back whales, includina translations of fotei~n literature. A comprehensive library of publicationsandinformation on humpback whales should exist in order to facilitate tasks called for in this Plan. NMFS should implement such a collection or assist in maintaining and extending an existing collectin.
	4.6 lm~roveprocess for obtainina permits to do research on marinemammals and make appropriate channes. Permits are required for working with free-living, entangled or dead humpback whales (and other marine mammals). Obtaining such permits has become a cumbersome task, requiring considerable paperwork and long periods of time. NMFS iscurrently reviewing itspublicdisplay and scientific research permit program and making changes as appropriate to create integrated, efficient permitting procedures that will fac
	4.7 Maintain coordination with other recovew efforts. It may be possible to save effort and expense by coordinating with other recovery efforts currently in progress. For example, opportunities for coordination with the tasks identified in the Right Whale Recovery Plan might include combined educational or public relations efforts; collaboration in canying out fieldwoik or analyzing results; cooperation in reporting and saving entangled whales; and sharing resources for archiving data and
	bliihed literature. NMFS should identify such opportunities and implement coordination
	4.8 Reasses6 as a~~ropriate recovery. The uttimate goal of this plan is tothe aoals for ~o~ulation
	facilitate the growthof humpbackwhale populations until they reach at least60% of their abundance
	before the species was impacted by commercial whale hunting.
	, If the Recovery Plan is one or more stocks or them entirely ~ddist') ing whether its Goals ng stocks or feeding and the Recovery ation Team and agreed upon well ahead of the time when they might be employed.
	4.91 ~koduce and diibute educational materials. NMFS should consult with persons ced in education and public relations to plan the most effective instruments for public cooperation, including brochures, pamphlets, media presentations and others. on appropriate vessel behavior when in the vicinity of whales should be included Is distributed with boat registrations. Accompanying distribution of these or other
	instrumentsshould be an evaluation of their utility in producing the desired behaviors. When possibe, this Task should be accomplished in cooperation with appropriate State agencies or private groups active in public education.
	4.92 lhprwe cooperation with the whale watchina industry. NMFS should work with organktions of commercial whale watch operators and others to enlist their cooperation in achiev ng the objectives ofthis Plan. Ways in which whale watch tour operators can contribute to the humpback whale recovery effort include minimizing the potential for harassment, and incorporatinginformationaboutthePlan into their own public education efforts orpresentations by nat~ralistsaccompanying trips.
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	TABLE 1. World population levels of humpback whales by stock or regional geographic area, according to guidelines set up by the International Whaling Commission. Data summarized from Breiwick and Braham (1984) and literature cited. (n.e. = no estimate; initial = before commercial whaling).
	Population Po~ulationsize Approximate or stock initial current % of initial
	Eastern No. Atlantic n.e. n.8.
	Western No. Atlantic >4,400-6,300" 5,505~
	Eastern No. Pacific
	Western No. Pacific
	No. Indian Ocean n.8. n.e.
	Southern Oceans 100,OOO >3,000f
	a
	Breiwick gt&I.(1983) and Mitchell and Reeves (1983) anatyzed only a portion of the available whaling logbooks, and concluded that initial population size is probably underestimated.
	5,505 (95% C.I. 2,88&8,122) from Katona and Beard (1990).
	this percentage may be based upwards if initial numbers were greater than Breiwick g&. (1 983) estimated.
	Rice (1978) for the entire North Pacific.
	1,407 (95% CI 1,113-1,701) from Baker and Herman (1 987).
	The Western South Pacific (eastern Australian coast) stock shows signs of recovering from excessive hunting. Simmons and Marsh (1986) reported an increase in sightings within waters of the Great Barrier Reef and Paterson and Paterson (1989) estimated that the population had increased from fewer than 500 when whaling ceased in 1962 to approximately 1100 in 1987.
	TABLE 2. Summary of humpback whale life history data. Data are from the Northern Hemisphere, except where otherwise noted. (n.e. = no estimate).
	Parameterlevent
	Conception
	Gestation ca. 12 mo.
	Parturition
	Lactation
	Age at: sex.mat.-female
	Length at: birth weaning sex.mat.-female sex.mat.-male phys.maturity phys.mat.-female
	-male maximum-female -male
	Proportion of mature females
	Proportion of mature females
	Estimate

	January Year arounda Dec.-Mar.
	10-1 2 mo.
	Source
	Nishiwaki (1 959), Rice (1 963) .Tomilin (1 967) .NMML (unpub~ished)~ .
	Nishiwaki (1 959), Rice (1 963)
	NMML (unpub~)~
	January Dec.-Mar.
	10-12 mo.
	10.5 mo.
	4-5-6 yr. 4-5 7-9 yr. 7-15 yr. 61 yr. 57 yr.
	0.25 .
	Nishiwaki (1959), Rice (1963) NMML (unpub~ished)~
	Nishiwaki (1 959), Rice (1 963) NMML (unpub~ished)~
	Clapham and Mayo (1 987a) Chiileborough (1 958,1965)' NMML (unpub~ished)~ NMML (unpub~ished)~ NMML (unpub~ished)~ NMML (unpublished)
	Nishiwaki (1 959),Rice (1963)
	NMML (unp~blished)~
	I1 11 I8
	Nishiwaki (1 959)
	74 .
	a Peaks noted from Feb.-Apr. and from Sept.-Oct.
	From humpbacks taken by commercial whalers along Central California coast, 1958-1965, compiled by D.W. Rice, A.A. Wolman, National Marine Mammal Laboratory, NOAA, Seattle, Washington
	Data gathered from the southern oceans.
	TABLE 3. Variance-weighted means for estimated humpback whale populations of regions of the North Atlantic summer and winter range, based on capture-recapture analysis of photographically identified individuals.
	(Modified from Katona and Beard, in press).
	95% Confidence lntenral
	EASTERN ATIANTIC (no estimate) .Iceland (no estimate)2 .
	Greenland 1 to
	478 .

	Newfoundland 1730 to
	Newfoundland 1730 to
	2890 .

	G.
	G.
	St. Lawrence 94 to
	206 .

	Bermuda (only one annual estimate) .Virgin Bank (no estimate) .
	G.
	of Maine 147 to
	333 .

	1 to
	1 to
	6953.

	Dominican Rep.
	Dominican Rep.
	Puerto Rico 1 to
	1344 .


	Figure
	Figure
	I*
	I*
	I*
	11

	(I
	(I
	I1

	I1
	I1
	11

	81
	81
	11


	Pregnancy rate
	Pregnancy rate
	Pregnancy rate
	0.42 yr.-'
	NMML (unpub~ished)~

	TR
	0.40 yr."
	Nishiki (1 959)

	Annual rate of
	Annual rate of

	calf production
	calf production
	0.30-0.43 yr."
	Clapham and Mayo (1 987b)

	TR
	0.37 & 0.58 yr:'
	Baker @ a. (1 986)

	Calving interval
	Calving interval
	2.39 yr.
	Clapham and Mayo (1 987b)

	TR
	2.70 yr.
	Peny et a/., in press

	TR
	2.38 yr.
	NMML (unpublished)

	TR
	1.2 yr.-3.1 yr.
	Glockner-Ferrari& Fenari (in press)

	Sex ratio of calves
	Sex ratio of calves
	48.8% female
	Glockner-Ferrari& Ferrari (1 984)

	TR
	44% female
	Clapharn and Mayo (1987b)

	Proportion of calves
	Proportion of calves

	in population
	in population
	10.3%
	Chittleborough (1 965)'

	TR
	3.9-1 1.8%
	Whitehead (1 982)

	TR
	6-1 1%
	Bauer (1 986), Herman et a/. (1 980)

	TR
	7.5%
	Clapham and Mayo (1 987b)


	Variance-weighted mean.
	'

	Sigurjonsson (1989) estimated the population of humpback .whales in Icelandic waters to be less than 2000. .
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	FIGURE 1. STOCKS OF HUMPBACK WHALES. OVERALL WINTER AND SUMMER .RANGES ARE LISTED FOR EACH STOCK, WHERE KNOWN. .
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	Biennual reproductive cycle of female humpback whales in the Northern Hemisphere
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	FIGURE 2. Schematic annual cycle oP humpback whales in the
	Northern Hemisphere (adapted from the design of Lockyer and Brown
	1981). Seasonal distributional patterns were averaged. Some .
	whales do not leave the summer or winter grounds until well past
	the average departure time. Arrows indicate the approximate
	extent of latitudinal movements during the course of a year. .
	FIGURE 3. North Atlantic Ocean -showing Locations Mentioned in text.
	From Eannister, J.L., Mitchell, E.D.; Balcomb, K.C., Brown, S.G., .and Martin, A.R. 1984. Report of the subgroup on North Atlantic .humpback boundaries. Rep. Int. Whal. Commn. 34:181. .
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	FIGURE 4. Caribbean winter range for humpback whales in the .western North Atlantic Ocean. .
	From Matilla & d.(1988).
	FIGURE 5. North Pacific Ocean, showing locations mentioned in .text .
	From Haley, H. (ed.). 1986, Marine Mammals, Seattle, Pacific Search Press. 295 pp.
	FIGURE 5. North Pacific Ocean -Showing locations mentioned in text.
	From Rice C19631.
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	FIGU E 6. ~awaiian and Mexican Winter Ranges for Humpback Whales in the North Pacific Ocean.
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	Fj~rrrt3. Subregion of the mainland codst of Xlcsico, showing the spatial distribution of the sightings.
	Figure 4. Subregion of the Revillagigcdo Archipelago. showing the spatial distribution of the sightings.
	From Urban, R. and .Aguayo, L. (1987). .
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	APPENDIX A. IMPLEMENTATION SCHEDULE AND COST ESTIMATES .
	1. .
	1. .
	1. .
	Tasks identified in the implementation schedule are described more fully in the Narrative (Section VI).

	2. .
	2. .
	Lead agencies identified have the legal responsibility for tasks in the schedule, subject to constraints imposed by appropriations and personnel availability. Cooperating agencies share responsibility for a task, have expertise needed for accomplishing it, or have an interest in its fulfillment. Lead agencies should develop a schedule specifying the methods and timing for accomplishing each task.

	3. .
	3. .
	Cost estimates were prepared based on personnel time, equipment and materials projected to be needed for tasks. Costs for ship time are itemized separately as Tasks 3.42 and 3.421. Cost estimates may change in response to new research findings or management information. Costs may also change as a result of budgetary considerations, unforeseen needs, or other factors. For reasons discussed below in ltem 4, costs within a column cannot be summed; some of them will actually be incurred in different years. N (n

	4. .
	4. .
	lime periods shown for recommended actions are task-specific and represent the number of years estimated to be necessary for completion. Some tasks are contingent upon the prior initiation or completion of others, but additional scientific, logistic, economic or political factors must also be considered in deciding when tasks should begin.

	5. .
	5. .
	Priorities for tasks included in the implementation schedule are assigned as follows:


	Prior-ity1 -An action that must be taken to prevent extinction or to prevent the species from declining irreversibly in the foreseeable future.
	Priority 2 -An action that must be taken to prevent a significant decline in the
	population or habitat quality of the species, or to prwent some other significant
	negative impact shaft of extinction.
	Priority 3 -All other actions necessary to facilitate or encourage full recovery of the species.
	6. .Agencies identified are sections of U.S. or State governments with legal responsibilities related to the task described or which could be particularly helpful in completing the task. Representatives from the private sector and from academic institutions will also be invoked in many tasks.
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	IK).
	IK).
	TASK NM
	PRIORITY LUD/COOPERATORS
	WRATIOW YEAR1 YEAR2 YEAR3 YEAR4 YEARS

	1.
	1.
	I(A1lTAINAND ENHANCE HABITATS USED BY IILMPBACK'UHALES CURRENTLY OR nIsTaIcALLr

	1.
	1.
	Identify rrentisl habitat.
	2
	WFS
	5

	1.11
	1.11
	Identify essential habitat in Hatmifan waters.
	2
	MFS/HAUAII,USCG
	2

	1.12
	1.12
	Identifyotheressential habitat in2 U.S. waters.
	WFS/IWS,USCG
	3
	TsD
	TsD
	TBD
	TBD
	TED

	1.13
	1.13
	Encourage protection of essential habitat vdcr the jurisdiction of other nations.
	3
	WFS/DOS, IUC
	3

	1.14
	1.14
	Refine description of habitats end hebitat features utilized by h-ck Aales.
	3
	NHFS

	1.2
	1.2
	EXAWIlE HISTORY OF OCCUPATIM AND POTENTIAL FOR REPOWLATIM OF IWCWANT HABITATS

	1.21
	1.21
	Gulf of Mexico and northwestern Caribkm.
	3
	IIIIFS/NPS
	1
	10

	1.22
	1.22
	Hawaiian Islands.
	3
	NHFS/HAUAI IFUS
	1
	15

	1.23
	1.23
	Wtern North Pacific end Trust Territories of the Pacific (Gum).
	3
	NHFS

	1.24
	1.24
	AnrricanSmoa.
	3
	NMFS
	1
	10

	1.25
	1.25
	Lesser Anti tlcr.
	3
	NHFS
	2
	10
	lo

	1.26
	1.26
	Mexico
	3
	MIFS,
	IUC,
	Mexico
	1
	15

	1.3
	1.3
	IDENTIFY AND HIMIHIZE POSSIBLE ADVERSE IMPACTS OF HWAN ACTIVITIES AND POLLUTIOW OW IMPORTANT HABITATS

	1.31
	1.31
	Dewlap protocol for monitoring physical and chemical factors that could decrease hebi tat sui tebi 1 ity.
	2
	WFS/EPA,WWS,OWR, ACE
	1

	1.311
	1.311
	Investigate responses of hurpback whales to hunan-related habitat changes.
	3
	WMFS
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	NO.
	NO.
	TASK NAME
	PRIORITYLEAD/COOPERATORS
	DURATlONYEARlYEAR2YEAR3YEARGYEARS

	1.3111
	1.3111
	Reduce disturbance from hum-proclucd udcrwater noise in Hlwiian waters end in other inportant habi tats.
	2
	IIIIFS/ONR,mS
	5
	50
	50 TBD .
	TBD
	TBD

	1.4
	1.4
	MONITOR PATHOGENS, BIOTOXINS AND ANTHROPOGENIC CONTAMINANT LEVEL IN TISSUES OF UHALES AND THEIR PREY

	1.41
	1.41
	Develop stabrdizcd protocol for scupling tissues of whales uti lizing strudings and biopsies.
	2
	WFS/EPA,NIH,NCI,FYS I FDA,NIS
	1

	1.42
	1.42
	Develop protocol to sanple 2 anthropoganic contatinant levels in tissues of prey.
	WFS/EPA,NIH,FDA, NC1,NIS
	1

	1.43
	1.43
	llplarmt baseline stud/ of pnthogcrrrr in whale tissues and contminmt Levels in tissues of hales and prey
	3
	WFS/EPA,mS,APHIS, FDA,NIS
	3
	TBD
	TED
	TBD
	TBD
	TBD

	1.5
	1.5
	PROVIDE ADEQUATE NUTRITION.

	1.51
	1.51
	Monitor levels of prey abmdance.
	2
	NMFS/RFMC

	1.52
	1.52
	Identify and evaluate fisheries caqwtition.
	2
	WCIFS/RFWC

	1.53
	1.53
	Prevent initiationof ncw large-scale fisheries for primary prey of h-ck whales.
	2
	WFS/RFWC
	N
	N
	N
	N
	N

	1.54
	1.54
	Inprovecooptrationwith carnrrcial 2 fishermen.
	WfS/RFMC

	1.6
	1.6
	DEVELOP FEDERAL-STATE-LOUL GOVERNMENT PARTNERSHIPS FOR PROTECTING HUMPBACK WHALE HABITATS

	1.61
	1.61
	Encourage governnent entities at all Levels to correct existing inpacts on habitat of hunpback halts.
	2
	WFS/SEA GRANT
	5
	N
	N
	N
	N
	N

	1.621
	1.621
	Comcne workshop on habitat 2 protection of hqhck whale winter ranges in waters under U.S. jurisdiction.
	WFSJHAUAII,W, UWOA,PTO.RI#),USVI
	1
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	1.622
	1.622
	Comcnc workshop on protecting hurpback whale habitats in Alaska.
	NMFS/ALASKA,SEA GRANT, NPS
	1
	60

	1.623
	1.623
	Convene workshop on central Pacific 2 stock.
	WFS/NPS, CALIFORNIA, MEXICO
	1
	'15

	1.624
	1.624
	Comanc workshop on protecting habitats for Gulf of Maine feeding aggregation.
	2
	NMFS/NORTHEASTERN U.S., EASTERN CANADA
	1
	75

	TR
	ENCOURAGE WLT INAT IONAL COOPERAT ION TO PROTECT HUMPBACK UHALE HABITATS

	TR
	Distribute U.S. Hurpback Whale 2 Recovery Plan to other countries nd provide follow-rp cammication as appropriate.
	NMFS/DOS
	1

	TR
	Integrate plan reconmendations with 3 goals of the Intematiml Uhaling Conmission (It&).
	NMFS/IUC
	5
	N
	N
	N
	N
	N

	TR
	Encourage habitat and emirormntal 3 protection for huqhck whales by other mtions.
	NMFS/ICES,WS
	5
	N
	N
	N
	N
	N

	TR
	Encourage other nations to develop 2 recovery plans for conservation and mnagancnt of hurpback whales.
	DOS/NHFS, IUC,DOS
	5
	N
	Y
	N
	I
	N

	TR
	Negotiate bilateral or ultilateral 2 agrccnmts to protect hmpback whale habitats.
	NMFS/DOS
	5
	10
	10
	10
	10
	10

	TR
	IDENTIFY AND REDUCE DIRECT HUMAN-RELATED INJURY AND MORTALITY

	TR
	Continue prohibition on comnercial hunting of hunpbrck whales.
	2
	NMFS/IUC,
	DOS
	5

	TR
	CONTINUE TO lDENTIFY SOURCES AND RATES OF WN-WED INJURY AND WRTALITY AND USE INFORMATION TO REDUCE THOSE FACTORS

	TR
	REDUCE MORTALITY AND INJURY FROM ENTANGLEMENT IN FISHERY GEAR OR OTHER OBSTACLES
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	Irprove reporting of entangled whales and rescue animsls when possible.
	Irprove reporting of entangled whales and rescue animsls when possible.
	3
	NMFS/REGIOWAL STRANDING NETUORKS
	5

	Use stendardized form for entanglement reports.
	Use stendardized form for entanglement reports.
	3
	NWFS/REGIOIIAL STRANDING NETUORKS
	1
	N
	N
	N
	N
	N

	Investigate and modifyofishing gear 2 to prevent entrapment or entanslawnt.
	Investigate and modifyofishing gear 2 to prevent entrapment or entanslawnt.
	NMFS
	3
	50
	50
	50

	Identify and inplcnrcnt seasonal Wor geographic regulations for fishing gear that may kill or injure hurpkck whales.
	Identify and inplcnrcnt seasonal Wor geographic regulations for fishing gear that may kill or injure hurpkck whales.
	2
	NMFS

	Require fishing gear to k r when fishery cnds.
	Require fishing gear to k r when fishery cnds.
	d
	2
	NMFS
	5

	Evaluate irpcrct on himphek whales from collisions with ships or boats.
	Evaluate irpcrct on himphek whales from collisions with ships or boats.
	2
	NWFS/REGIOIIAL STRANDING NETUORKS
	5

	MEASURE AN0 mITOR KEY POWLATION PARAMETERS.
	MEASURE AN0 mITOR KEY POWLATION PARAMETERS.

	Estilnate and re-evaluate historic population sizes.
	Estilnate and re-evaluate historic population sizes.
	3

	Estimate current population estimates by evaluating and re-analyzing existing data with improved techniques.
	Estimate current population estimates by evaluating and re-analyzing existing data with improved techniques.
	2
	NMFS

	Workshop to develop capture-recapture estimate of hurpkck whale atnmdance in the North Pacific using existing photos.
	Workshop to develop capture-recapture estimate of hurpkck whale atnmdance in the North Pacific using existing photos.

	Systematize sanpling methods for estimating present population size.
	Systematize sanpling methods for estimating present population size.
	2

	MAINTAIN AND DEVELOP FACILITIES FOR OBTAINING, ARCHIVING AND ANALYZING DATA ON HUMPBACK MALES
	MAINTAIN AND DEVELOP FACILITIES FOR OBTAINING, ARCHIVING AND ANALYZING DATA ON HUMPBACK MALES

	Archive existing data.
	Archive existing data.
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	NO.
	NO.
	TASK MAME
	PRIORITYLEAD/COOPERATORS
	WRATIONYEARlYEAR2YEAR3YEAR4YEARS

	3.411
	3.411
	Maintain centers for conprrativt
	2
	WFS
	5
	IS0
	loo
	loo'
	loo
	loo

	uulyris of idmtification
	uulyris of idmtification

	photographs.
	photographs.

	3.412
	3.412
	Idmtify,
	ucwlate nd archive
	2
	MUFS

	exlsting sighting8 survey dmta.
	exlsting sighting8 survey dmta.

	3.42
	3.42
	Dedicate research vessels to study
	2
	MUFS/NFS,mS,ONR,EPA
	5
	200 5000
	250
	250
	250

	hmk dales nd other
	hmk dales nd other

	endmetred cetu.nr.
	endmetred cetu.nr.

	3.421
	3.421
	Charter resenrch vessels.
	2
	MFS/NSF,WS,EPA
	5
	1600
	1600
	1600
	1600
	1600

	3.5
	3.5
	PERFORM NEU FIELD STLOIES ON

	POWLATION DYNAMICS
	POWLATION DYNAMICS

	3.51
	3.51
	EXAMINE RATES OF BIRTH,

	TR
	SURVIMRSHIP AND MORTALITY

	3.511
	3.511
	Conwnc workshop to tstirte
	2
	WnFS

	survivorship of calves based on
	survivorship of calves based on

	existing individual-idcntif ication
	existing individual-idcntif ication

	photogrclphs.
	photogrclphs.

	3.513
	3.513
	Identify nd qbmttify sources of
	3
	HFS/EPA,MS,USCG,
	5
	60
	50
	40
	40
	40

	TR
	natural mortality in juvenile nd
	FDA,CDC,NIH,RSW

	rclult hmk whales.
	rclult hmk whales.

	3.52
	3.52
	DEFINE GEOGRAPHIC SUBDIVISIONS OF

	POWLATION
	POWLATION

	3.521
	3.521
	Anlyze md evaluate existing
	2
	NWFS

	information on population
	information on population

	srrbdivisionr.
	srrbdivisionr.

	3.522
	3.522
	Ilplemtnt idiately initial
	2
	MFS

	surveys of seluttd regions.
	surveys of seluttd regions.

	3.523
	3.523
	DESCRIBE MIGUATION ROUTES AMD

	TRANSIT TIMES.
	TRANSIT TIMES.

	3.5231
	3.5231
	Elploy long-term radio tws.
	2
	WFS/mS,ONR,000
	5
	200
	240
	240
	240
	240

	3.5232
	3.5232
	Enploy udcrwrter listening
	2
	MUFS/DQ),ONR
	3
	50
	50
	50

	stations.
	stations.

	3.5233
	3.5233
	Utilize genetic techniques.
	2
	HIIFS/NSF,1ICI
	3
	60
	60
	100
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	NO. .TASK NAME PRIORITY LEAD/COOPERATORS DURATION YEAR1 YEAR2 YEAR3 YEAR4 YEARS
	3.53 .ESTIMATE ABWlDANCE OF INMPBACK WHALE WWLATIWS.
	3.531 .Perform new census surveys. TBD 180 TBD TBD TED
	3.532 .Encourage and pnrticipnte in N N N N N international sightings surveys.
	3.533 .Inplement ilproved sanpling program 2 NMFS for capture-recapture estimation of population .kndance.
	3.6 .Continue long-term photo 10 studies.
	3.7 .
	3.7 .
	3.7 .
	Assess population status and trends.

	4. .
	4. .
	IMPROVE ADMINISTRATION AND CWRDINATIW OF RECOVERY PROGRAM FOR HUMPBACK WHALES


	4.1 .Select Director and inplccnent 2 NMFS/MMC recovery Plan.
	4.2 .Inprwe gwemmmtal coordination. 3 NMFS/(IIIC
	4.3 .Inprove coordination with 3 NMFS m-~overmcntal agencies.
	4.4 .Expand or reconstitute a Recwery 2 NMFS/MMC Inplanentation Team, update the Recovery Plan and prepare Conprehmsive Work Plans.
	4.5 .Collect and archive available 3 NMFS informetion on hmpback whales. including translations of foreign Literature.
	4.6 .Inprove process for obtaining permits to do research on lnarine inanmals and make appropriate changes.
	4.7 .Maintain coordination with other 3 NMFS/FUS recovery programs.
	APPENDIX A. IMPLEWENTATIOW SCHEDULE AND COSTS
	APPENDIX A. IMPLEWENTATIOW SCHEDULE AND COSTS
	APPENDIX A. IMPLEWENTATIOW SCHEDULE AND COSTS

	NO.
	NO.
	TASK NAME
	PRIORITY LEAD/COOPERATORS
	DURATIW YEAR1 YEAR2 YEAR3 YEAR4 YEARS

	4.8
	4.8
	Reassess as rppropriate political goals for population recovery.
	2
	NMFS
	5
	N
	N
	N
	N
	N

	4.81
	4.81
	Change listings in Endangered Spcci~Act (EM) wd Urine -1 Protection Act <WA) as qqwopriate.
	3
	NHFS/MHC
	5
	N
	N
	N
	I
	N

	4.9
	4.9
	DEVELOP EWCATIONAL MATERIALS IN SUPPORT OF RECOVERY PW OBJECTIVES.

	4.91
	4.91
	Produte wd distribute educational materials.
	3

	4.92
	4.92
	I~provecooperation with the whalewatching incluctry.
	3
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	C. Scott Baker
	C. Scott Baker
	Victoria University of Wellington

	TR
	Wellington, New Zealand

	Howard W. Braham
	Howard W. Braham
	National Marine Mammal Laboratory/NMFS/NOAA

	TR
	Seattle, Washington 981 15

	John J. Bums
	John J. Bums
	Living Resources, Inc.

	TR
	P.O. Box 83570

	TR
	Fairbanks, Alaska 99708

	Douglas G. Chapman
	Douglas G. Chapman
	University of Washington

	TR
	Center for Quantitative Science, Forestry,

	TR
	Fisheries and Wildlife

	TR
	Sealtle, Washington 981 95

	Deborah Glockner-Ferrari
	Deborah Glockner-Ferrari
	Center for Whale Studies

	TR
	39 Woodvine Court

	TR
	Covington, LA 70433

	TR
	Wildlife Conservation International

	TR
	New York Zoological Society

	Steven K Katona
	Steven K Katona
	College of the Atlantic

	TR
	Bar Harbor, Maine 04609

	James H. Lecky
	James H. Lecky
	National Marine Fisheries Senrice/NOAA

	TR
	Long Beach, California 90802

	John H. Prescott
	John H. Prescott
	New England Aquarium, Central Wharf

	TR
	Boston, Massachusetts 021 10

	Gerald P. Scott
	Gerald P. Scott
	National Marine Fisheries Senrice/NOAA

	TR
	Miami, Florida 33149

	William A. Watkins
	William A. Watkins
	Woods Hole Oceanographic Institution

	TR
	Woods Hole, Massachusetts 02543


	The following indi~iduals serve as Technical Advisors to the Recovery Team:
	Charles A. Mayo, Jr. .Center for Coastal Studies Prwincetwn, Massachusetts 02657
	Roger Payne .Whale and Dolphin Conservation Society Lincoln, Massachusetts 01773
	Gloria Thompson .Office of Protected Resources/NMFS/NOAA 1335 East West Highway, Silver Spring, MD 20910
	Ms. Thompson sewed as liaison between NMFS and the Recovery Team.
	APPENDIX C. Personal communications. Unpublished obsefvations from the following. individuals are included in the text of the recovery Plan, identified by the notation 'pers. comm: Addresses for members of the National Humpback Whale Recovery Team can be found in Appendii 6.
	Baker, C.S. (Appendii B)
	Blanckenblecker, W.D. Alaska Department of Fish and Game, 2030 Sea Level Drive, Ketchikan, AK 99901
	Braham, H.W. (Appendii 6)
	Ferrari, M.J. 1728 San Luis Rd., Walnut Creek, CA 94596 Glockner-Ferrari, D.A (Appendi B)
	Haight, R.E. Alaska Fisheries Science Center, Auke Bay Laboratory, 11305 Glacier Highway,
	P.O. Box 210155, Juneau, AK 99821
	Haycock, C. Brier Island Ocean Study, Westport, Nwa Scotia
	Lwky, J. (Appendix B) Mercer, S.D. New England Whalewatch, Newburyport, MA Katona, S.K. (Appendii 6) MacKenzie, T.P. NOAA/NMFS, Habitat Conservation Branch, Narragansett, RI MacSwwney, D.J. West Coast Whale Research Foundation, P.O. Box 139, Holuda, HI 96725 Robinson, E. P.O. Box 616, Kihei, HI 96753. Schevill, W.E. Woods Hole Oceanographic Institution, Woods Hole, MA 02543 Sears, R. Mingan Island Cetacean Study, 285 Greene St., St. Lambert, P.Q., Canada J4P IT3 Sergeant, D.E. 325 Main Road, Hudson, P.Q., C
	Tucker, E.B. Kings Point, Somerset, Bermuda
	Watkins, W.A. (Appendi B)
	Weinrich, M.T. Cetacean Research Unit, Gloucester, MA
	Woodhouse, C., Santa Barbara Natural History Museum, Santa Barbara, CA
	Woodhouse, C., Santa Barbara Natural History Museum, Santa Barbara, CA
	AAAS ACOE APHIS CDC CETAP

	CZMA CZM COSEWlC DOD DOS  PA ESA FDA Fws ICES IOCARIBE
	IWC MARMAP MEXUS MMC MMEP MMPA MMS NCI NMFS NMML NOAA NOMAD NOANNOS NlST NTlS OCS
	OCSEAP
	ONR RFMC RSN SEAMAP WATS
	ONR RFMC RSN SEAMAP WATS
	APPENDIX D. List of abbreviations used in text.

	American Association for the Advancement of Science
	Army Corps of Engineers
	Animal Plant and Health Inspection Service
	Center for Disease Control
	Cetacean and Turtle Askssment Program,
	University of Rhodg Island, Narragansett, RI
	Federal Coastal Zone Management Act of 1972
	Coastal Zone Management
	Committee for Studying Endangered Wildlife in Canada
	Department of Defense
	Department of State
	Environmental Protection Agency (U.S.)
	Endangered Species Act of 1973 (U.S.)
	Food and Drug Administration
	Fish and Wildlife Senrice (U.S.)
	International Council for Exploration of the Sea
	lntergwemmental Oceanographic Commission Association
	for the Caribbean and Adjacent Regions
	International Whaling Commission
	Marine Resources Mapping and Assessment Program (NOAA)
	MexicoIUnited States Gulf of Mexico Cooperative Program
	Marine Mammal Commission (U.S.)
	Marine Mammal Event Program (Smithsonian Institution)
	Marine Mammal Protection Act of 1972 (U.S.)
	Minerals Management Service (U.S.)
	National Cancer Institute (U.S.)
	National Marine Fisheries Service (U.S., NOAA)
	National Marine Mammal Laboratory (U.S., NOAA)
	National Oceanic and Atmospheric Administration (U.S.)
	NOAA Ocean As3essment Division (U.S.)
	NOAA National Ocean Senrice (U.S.)
	National Institute of Standards and Technology
	National Technical Information Service, Springfield, VA
	Outer Continental Shew
	Outer Continental Shelf Environmental Assessment
	Program (U.S.)
	Office of Naval Research (U.S.)
	Regional Fisheries Management Council
	Regional Stranding Networks
	Southeast Atlantic Marine Assessment Program
	Western Atlantic Turtle Symposium
	APPENDIX E. Existing treaties, acts and regulations protecting humpback whales.
	lntemational Whalina Convention
	The lnternational Whaling Convention provided for the formation of the lntemational Whaling
	Commission, formed in 1946. Member nations meet annually to review scientific and
	management-related information on all kinds of whales and dolphins. Starting in July 1966,
	the IWC prohibited all commercial hunting for humpback whales. This protection remains in
	effect. Compliance with any regulationsenacted by the IWC is voluntary. Current information
	on most cetacean species, including humpback whales, is summarized in the Report of the
	lntemational Whaling Commission, which is published annually.
	Convention on International Trade in Endanaered Swies (CITES)
	Humpback whales are listed in Appendii Iof this treaty. This level of listing prohibits all
	international trade in this species except for scientific research. Obtaining a research permit
	requires a four-part permit process involving both the Scientific Authority and Management
	Authorities of the exporting and importing countries. All Appendi Ipermits are reviewed by
	the CITES Secretariat and made available to all signatory nations for procedural review.
	lntemational lndian Ocean Sanctuarv for Whales
	In 1979, the lnternational Whaling Commission adopted a proposal introduced by the
	Seychelles Islands designating the entire lndian Ocean north of 55" S as a sanctuary for all
	cetaceans. All commercial hunting was prohibited for 10 years. The lndian Ocean Sanctuary
	was reauthorizedby the IWC at its meeting in June 1989.
	U.S. Marine Mammal Protection Act of 1972 (as amended 1988)
	Protects all species of marine mammals. Establishes moratorium on taking of marine
	mammals, goal for achieving 'optimum sustainable populations' of species and stocks of
	marine mammals, and protects species that are endangered, threatened or below their
	optimum sustainable population (OSP). Regulates incidental take of marine mammals by
	fisheries.
	U.S. Endanaered Species Act of 1973
	Provides for designation and protection of endangered and threatened species and populations. Significant provisions of the Act indudes Section 7(a)(2) which requires all Federal agencies to 'ensure that any action authorized, funded, or canied out by such agency is not likely to jeopardiie the continued existence of any endangered or threatened species or result in the destruction or adverse modification of habiat ...criticar to their survival. All Federal agencies must consult with the National Marine Fis
	Provides for designation and protection of endangered and threatened species and populations. Significant provisions of the Act indudes Section 7(a)(2) which requires all Federal agencies to 'ensure that any action authorized, funded, or canied out by such agency is not likely to jeopardiie the continued existence of any endangered or threatened species or result in the destruction or adverse modification of habiat ...criticar to their survival. All Federal agencies must consult with the National Marine Fis
	...

	in any such conduct. Knowing violations are punishable with civil penalties up to $10,000. Civil penalties of up to $500 may be assessed for violations other than knowing violations. Criminal violations are punishable by fines of up to $20,000, or imprisonment for up to a year, or both.

	U.S. Fisherv Conservation and Manaaemem Act of 1976 FCMAL
	Establishes regional fishery management councils with authority to dwelop programs for the conservation and management of all fishery resources within the Fishery Consewation Zone (FCZ), out to 200 miles from the territorial sea The councils establish fishery management plans for specific fisheries in the FCZ. These plans can be useful in limiting or mitigating any
	fishery-related activities, commercial or recreat'mal, that adversely affect humpback whales,
	for example. Amendments to the FCMA, notably the Packwood-Magnuson and Pelly
	Amendments, permit economic sanctions against any country whose fisheries operate
	contrary to accepted conservation procedures.
	U.S. Marine Protection, Research and Sanctuaries Act of 1972
	Title Illof this act authorizes the designation of ocean areas asmarine sanctuaries for the purpose of preserving or restoring their conservation, recreational, ecological or aesthetic values. Once an area is designated as a national marine sanctuary, comprehensive management programs are established to (1) promote and coordinate research to expand scientific knowledge and improve management decision making; (2) provide interpretive and recreational programs to enhance public awareness, understanding, and w
	Three areas are currently being waluated for designation as national marine sanctuaries:
	(1) Stellwagen Bank in Massachusetts Bay is one of the most important feeding sites from mid-April to November; (2) Monterey Bay provides habitats to a diverse array of ocean species including humpback whales; and (3) Western Washington Outer Coast, offshore from the State of Washington, was historically inhabited by humpback whales.
	Reaulations of Glacier Bav National Park. National Park Setvice MPS) DeDartment of the Interior
	NPS regulations were established May 15,1980, and modified into permanent regulations May 31,1985, to protect humpback whales at the Glacier Bay National Park and Preserve. These regulations establish a system for limiting entry into Glacier Bay and restricting the operation of these vessels, including limiting speed, maneuvering and approach distance towards whales. They also prohibited the harvest of certain species of fish and crustaceans which are prey species of humpback whales.
	Hawaii Humpback Whale Reaulations
	The Department of Commerce (NOAA) established interim regulatii on December 23, 1987,
	to protect humpback whales in Hawaiian waters. These regulations prohibit aircraft from approaching closer than 1,000 feet, and prohibit vessels or people from approaching closer
	than 100 yards to a whale. The approach limit is extended to 300 yards in cowlcalf areas.
	State of Hawaii
	In 1978, Hawaii designated the humpback whale to be its official state marine mammal. The Department of Land and Natural Resources (DLNR) establishes programs for ensuring the 'continued perpetuation of indigenous wildlife and plants for their habitats for human enjoyment, for scientific purposes, and as members of ecosystems ..:. The Division of Aquatic Resources within DLNR is responsible for marine endangered species management. To date, no comprehensive consewation program has been established for humpb
	Silver Bank Sanctuaw for Humpback Whales
	During winter, Silver Bank, along with neartry Navidad and Mouchoir Banks, is inhabited by the
	largest concentration of humpbacks whales in the world, approximately 85% of the populan'in
	of the entire westem North Atlantic Ocean. Most of thewhales are found on Silver Bank, a
	shallow, limestone plateau, located about 80 miles offthe north coast of the Dominican
	Republic. Silver Bank was designated as a sanctuary for humpback whales in October 1986,
	by decree of the President of the Dominican Republic. No activitii are permitted that would
	threaten humpback whales. Since this sanctuary was established by PresidentialDecree, its
	future during the tenure of another Dominican President is not automatically assured.
	APPENDIX F. PERSONS WHO SUBMITTED WRITEN COMMENTS ON DRAFT .HUMPBACKWHALE RECOVERY PLAN (ALPHABETICAL ORDER). .
	Associate Director for
	Offshore Minerals Management Minerals Management Service Washington, D.C. 20240
	Jeffrey Benoit Director, Massachusetts
	Coastal Zone Management Office Leverett Saltonstall State Office Building 100 Cambridge St. Boston, MA 02202
	Howard W. Braham Alaska Fisheries Center National Marine Mammal Laboratory 7600 Sand Point Way N.E. Bin C15700 Seattle, WA 981 15-0070
	W. Leigh Bridges Assistant Director Massachusetts Division of Marine Fisheries Leverett Saltonstall State Office Building 100 Cambridge St. Boston, MA 02202
	David Duffus University of Victoria
	P.O. Box 1700 Victoria, Briiish Columbia Canada V8W 2Y2
	Paul H. Forestell Director of Research and Education Pacific Whale Foundation Kealia Beach Plaza Suite 25 101 North Kihei Rd. Kihei, Maui, Hawaii 96753
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