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ll'l'RODUCTION 

The Marine Protection, Research and Sanctuaries Act (MPRSA) of 1972 
(Public Law 92-532, called the Ocean Dumping Act) was passed in recognition 
that the disposal of wastes into ocean waters could result in adverse 
environmental impacts. Under Title I of the MPRSA, the Environmental 
Protection Agency (EPA) and the U.S. Army Corps of Engineers (COE) 
cooperatively share the basic responsibility for designating and managing the 
waste disposal sites and for developing technical guidance and regulatory 
programs to ensure that ocean disposal will not adversely affect the marine 
environment or ecological systems. 

An EPA/COE Working Group consisting of eitht individuals from each agency 
(see COE 1984, Table 1, p. 2) developed a workbook to provide the technical 
guidance for site designation. The workbook "Technical Guidance for the 
Designation of Ocean Dredged Material Disposal Sites" was submitted and has 
been used in case studies since November 1983. The guide serves as a general 
framework and is presently followed to the maximum practical extent in 
site-designation efforts. 

The COE administers and enforces the overall regulatory program for ocean 
dredged material disposal. The EPA (under section 103 [A-H] of the MPRSA), in 
consultation with the COE, has primary r€sponsibility for site designation and 
is required to establish criteria that are to be addressed before an ocean 
dredged material disposal permit can be granted. The EPA specific factors and 
general __ cri teria for selection of ,:,cean sites -for dredged material disposal are 
provided in Table 1 (from COE 198'4, Table 2, p. 5) •. 

The EPA initially designates a site by establishing the broadest 
economically and operationally feasible radius from the point of dredging. 
This is called the Zone of Siting Feasibility (ZSF). An heirarchical-stepwise 
evaluation is then conducted to eliminate unsuitable subareas (based~on factors 
anQ-C.1.'-iteria identified in Table 1) within the ZSF. 

The EPA's ocean dumping criteria require that site designation be based on 
environmental studies of each site, regions adjacent to the site, and on 
historical knowledge of the physical, chemical and biological impact of dredged 
material disposal on areas similar to such sites. The environmental factors 
which must be considered in criteria development (under Section 103A, MPRSA), 
as well as in final-site designation, are specifically oriented toward the 
protection of sensitive marine resources and marine resources of limited 
distribution. The overriding consideration in locating an acceptable ocean 
disposal site should be to prevent or minimize adverse impacts to sensitive 
biological resources. Critical habitats of threatened and endangered species 
must be depicted within the ZSF and the delineation of finalized disposal sites 
should not include critical habitats of threatened or endangered species. 
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Table 1. EPA Specific Factors and General Criteria for Selection of Ocean 
Sites for Dredged Material Disposal 

Specific Factors 

Geographical position, depth of water, bottom topography, and distance from 
coast. 

Location in relation to breeding, spawning, nursery, feeding, or passage areas 
of living resources in adult or juvenile phases. 

Location in relation to beaches or other amenity areas. 

Types and quantities of wastes proposed to be disposed of and proposed methods 
of release, including methods of packaging the waste, if any. 

Feasibility of surveillance and monitoring. 

Dispersal, horizontal transport, and vertical mixing characteristics of the 
area, including prevailing current velocity, if any. 

Existence and effects of present or previous discharges and dumping in the area 
(including cumulative effects). 

Interference with shipping, fishing, recreation, mineral extraction, 
'desalination, fish and shellfish culture, areas of specific scientific 
importance, and other legitimate uses of the ocean. 

~xisting water quality and ecology of the site as determined by available data 
or by trend assessment or baseline surveys. 

Potential for the development or recruitment of nuisance species within the 
disposal site. 

Existence at or in close proximity to the site of any significant natural or 
cultural features of historical importance. 
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General. Criteria 

The dumping of materials into the ocean will be permitted only at sites or in 
areas selected to minimize the interference of disposal activities with other 
activities in the marine environment, particularly avoiding areas of existing 
fisheries or shellfisheries, and regions of heavy commercial or recreational 
navigation. 

Location and boundaries of disposal sites will be chosen so that temporary 
perturbations in water quality or other environmental conditions during initial 
mixing caused by disposal operations anywhere within the site can be expected 
to be reduced to normal ambient seawater levels or to undetectable contaminant 
concentrations or effects before reaching any beach, shoreline, marine 
sanctuary, or known geographically limited fishery or shellfishery. 

If at anytime during or after disposal site evaluation studies, it is 
determined that existing disposal sites presently approved on an interim basis 
for ocean dumping do not meet the criteria for site selection set forth in 
Section 228.5-228.6, the use of such sites will be terminated as soon as 
suitable alternative disposal sites can be designated, 

The sizes of ocean disposal sites will be limited in order to localize for 
identification and control any immediate adverse impacts and to permit the 
implementation of effective monitoring and surveillance programs to prevent 
~dverse long-range impacts. The size, configuration, and location of any 
disposal site will be determined as a part of the disposal site evaluation or 
designation study. 

EPA will, wherever feasible, designate ocean dumping sites beyond the edge of 
the continental shelf and other such sites that have been historically used. 
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This study examines the occurrence of marine mammals, turtles and seabirds 
in the waters included within, and adjacent to, two Gulf of Maine disposal 
sites for dredged materials: the Cape Arundel Disposal site (CADS) and the 
Foul-Area Disposal site (FADS). The Cape Arundel Disposal site is located in 
nearshore Maine waters (43°17'45"N, 70°27'12"W). The Foul-Area Disposal site 
is located in Massachusetts Bay (42°25'42"N, 70°35'W), approximately mid-way 
between the coastline and Stellwagen Bank, The Gulf of Maine, including 
Massachusetts Bay, is within the seasonal range of five species of endangered 
cetaceans and three species of endangered or threatened sea turtles, In 
addition, approximately 30 species of marine mammals, four species of marine 
turtles (Tables 2-5) and 40 species of seabirds occur within the boundaries of 
the Gulf of Maine. This study characterizes the Gulf of Maine, including 
Georges Bank (Gulf of Maine south to 40°oo'N latitude), Massachusetts Bay and 
Cape Cod Bay, in terms of whale, turtle and seabird distributions, abundance 
and behaviors. The study focuses on the endangered or threatened species which 
might be impacted by dumping activities in waters including, and adjacent to, 
the FADS and CADS dredged material dumpsites. An outline of the objectives is 
as follows: 

1, To provide a description of populations (with current population esti
mates) and seasonal migration patterns of Endangered and Threatened 
Species, including turtles, from a north Atlantic Ocean perspective 
and a Gulf of Maine regional perspective, including Massachusetts Bay 
and Cape Cod Bay. 

2, To provide an intensive discussion of whale use of the Massachusetts 
Bay study area (FADS), This discussion will address: 

a. Areal and seasonal distributions and densities in Massachusetts 
Bay. 

b. Habitat use comparison with other areas including Gulf of Maine, 
Cape Cod Bay and the other New England Shelf areas. 

c. Review of observed and potential behaviors displayed in the study 
area. 

d. The seasonal distribution of whale sightings in the three 10' 
quadrats of latitude in the FADS study area. Data will be 
incorporated from available sources including: 

1) Standardized surveys 

2) Opportunistic sightings from whale watching vessels, and the 
Gulf of Maine Cetacean Sighting Network, College of the 
Atlantic, Bar Harbor, Maine. 

3) Sightings from aerial surveys of this contract. 

3. To review Endangered and Threatened Species found in the Cape Arundel 
Study Area (population estimates, seasonal distributions and 
movements, behavior, etc.). 

4, To provide a review of non-endangered mammals and seabirds in 
the Gulf of Maine including Massachusetts Bay and Cape Cod Bay with 
emphasis on the waters surrounding FADS and CADS. 
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Table 2. List of whales, dolphins and porpoises (order Cetacea) which 
commonly occur in the waters of the Gulf of Maine, including 
Georges Bank. 

Suborder Mysticeti (Baleen Whales) 

Family Balaenopteridae 

Finback Whale 

Minke Whale 

Sei Whale 

Humpback Whale 

Family Balaenidae 

Northern Right Whale 

(Balaenoptera physalus) 

(~. acutorostrata 

(~. borealis 

Suborder Odontoceti (Toothed Whales) 

Family Phocoenidae 

Harbor Porpoise 

Family Delphinidae 

Bottlenosed Dolphin 

Spotted Dolphin 

Striped Dolphin 

Common Dolphin 

White-sided Dolphin 

White-beaked Dolphin 

Grampus (Risso's Dolphin) 

Long-finned Pilot '//hale 

Killer Whale 

Family Physeteridae 

Sperm_ Whale 

(Phocoena phocoena) 

(Tursipos truncatus) 

(Stenel½ plagiod2E_/attenuata) 

(~. coerueoalb~) 

(Delphinus delphis) 

(Lagenorhynchus acutus) 

(1. ~lbirostris) 

(Grampus griseus) 

(Globicephala melaena) 

( Orcinus O.E,c~) 

(Physeter macrocephalus) 

l!l:lmdangered 

l!l:lmdange red 

l!l:lmdangered 

l!l:lmdange red 

l!l:lmdangered 

Sourc~: Hain et al. 1981; CETAP 1982; Katona~ al. 1983; Payne~ al. 1984, 
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Table 3, List of whales, dolphins and porpoises (Order Cetacea) which occur 
uncommonly (from sight records or strandings) in waters of the Gulf 
of Maine, including Georges Bank. 

Suborder Mysticeti (Baleen Whales) 

Family Balaenopteridae 

Blue Whale (Balaenopter~ musculus) 

Suborder Odontoceti (Toothed Whales) 

Family Delphinidae 

Family Monodontidae 

Beluga 

Family Physeteridae 

Pygmy Sperm Whale 

Family Ziphiidae 

(Delphinapterus leucas) 

(Kogia breviceps) 

Northern Bottlenosed Whale (~o~doE_ ampullatus) 

Dense-beaked Whale (Mesoplodon densirostris) 

True's Beaked Whale (1:1, mirus) 

North Sea Beaked Whale (!, bidens) 

Source: Katona et al, 1983 

!lmdangered 
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Table 4, List of rare (r) and commonly (c) occurring marine turtles (Order 
Testudines) in the waters of the Gulf of Maine, including Georges 
Bank. 

Family Cheloniidae 

Loggerhead Turtle 

Green Turtle 

Kemp's Ridley Turtle 

Hawksbill Turtle 

Family Dermochelydae 

Leatherback Turtle 

Source: French (1986) 

(Caretta caretta) 

(Chelonia mydas) 

(Lepidochel~ kempi) 

(Eretll!ochelys imbricata) 

(Dermochelys coriacea) 

Threatened (c) 

Endangered ( r) 

Endangered ( r) 

Endangered ( r) 

Endangered ( c) 
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Table 5. List of rare (r) and commonlv (c) occurring pinnipeds in coastal 
waters of the Gulf of Maine. 

Family Phocidae (True or Hair Seals) 

Harbor Seal 

Ringed Seal 

Gray Seal 

Harp Seal 

Hooded Seal 

( Pho ca vi tulina ~c~lor) 

(f. hisEida) 

(Halichoerus gryEus) 

( Pa_g_oEhilus groenlandicus) 

(CystoEhora cristata) 

(c) 

( r) 

(c) 

( r) 

( r) 

Family Odobenidae 

Atlantic Walrus (Odobenus rosmarus rosmarus) fossil records 

Source: Katona et al. 1983 
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STUDY AREA 

P~i..9.al Chara..9.teristic~o..f_tl!.e_Gulf of Maine, including Massachusetts 
and Cape Cod Bays 

The shelf waters of the northeastern United States can be separated into 
three major oceanographic regimes -- the Gulf of Maine, Georges Bank and the 
mid-Atlantic Bight (Fig. 1) -- which differ from one another in terms of bottom 
topography, sea water temperature and salinity (Bumpus 1976; Edwards 1983), 

The Gulf of Maine, with an average depth of approximately 150 m, consists 
of deep basins interrupted by ridges and swells (Bumpus 1976). Bounded on the 
west by the New England coastline and to the northeast by the Bay of Fundy and 
Nova Scotia, the Gulf of Maine has a direct access to the oceanic waters of the 
Atlantic through the Northeast Channel (230 m) which lies between two large 
offshore banks, Browns and Georges (Edwards 1983). The relatively shallow (65 
m) Great South Channel is the southwestern boundary of the Gulf of Maine basin. 

Davis (1984) summarized the hydrography of the Gulf of Maine, including 
Massachusetts Bay, and Cape Cod Bay, A synthesis of his discussion follows. 

The Gulf of Maine displays a counterclockwise flow of surface water ~hich 
moves southwestward along the coastline into Massachusetts Bay. The flow turns 
eastward along the northern edge of Cape Cod where it divides. Some of the 
flow continues in a counterclockwise gyre and passes along the western Scotian 
Shelf toward the Bay of Fundy, circulating back into the central Gulf of Maine, 
Some of the flow also passes along the northern edge of Georges Bank and is 
directed clockwise along the outer edge of the Bank. A portion of the 
southward flow into Massachusetts Bay also enters Cape Cod Bay. Currents 
within Cape Cod Bay follow a general counterclockwise pattern (Davis 1984), 
There are also water mass movements in Cape Cod Bay due to tidal flow. These 
currents move in and out from the north and east and curve in conformance with 
the shoreline. As a result, flooding tides tend to add to the counterclockwise 
circulation, while ebbing tides tend to reduce it (Bumpus 1979), 

Average surface temperatures in the Gulf of Maine are colder and less 
saline than those of adjacent Georges Bank, Average surface temperatures are 
coldest in spring, ranging from 2.ooc - 6.ooc, and warmest in fall when 
temperatures throughout the Gulf of Maine basin exceed 8.o0 c (Edwards 1983), 
Surface salinities in the Gulf of Maine are relatively stable throughout the 
year, ranging from 31.0 - 33.3 ppt (Edwards 1983). 
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Figure 1. Bathymetry and principal features of the continental shelf and 
slope off the northeastern United States. 
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Location of Study Sites 

The Foul-Ar.ea Disposal Site (FADS) is located in Massachusetts Bay 
(42°25 1 42 11 N, 70°35'W). The three 10-minute quadrats of latitude (the study 
area surrounding the disposal site) are bounded on the north by 42°30 1 N, on the 
west by 70°5o'w and on the east by 70°20 1 w (Fig. 2). The westernmost 10' 
quadrat extends to the entrance of Boston Harbor. The principal feature of the 
middle 10 1 quadrat is Stellwagen Basin which is bounded by the 80 m contour. 
The designated site-location of the FADS disposal site occurs within this 
quadrat at the northern end of Stellwagen Basin. Stellwagen Basin extends into 
the easternmost 10' quadrat to the edge of Stellwagen Bank. Stellwagen Bank is 
a highly productive area and the principal oceanographic feature of the 
easternmost 10' quadrat of the study area (see Fig, 2). 

The Cape Arundel Disposal Site (CADS) is located at 43017'45"N, 70027 1 12 11 W 
in coastal Gulf of Maine waters. The area examined for mammal and bird use 
around this disposal site is bounded on the north by 43°3o'N, on the south by 
43000 1 N, on the east by 70010 1 W and on the west by the coastline of Maine (Fig. 
3). The Cape Arundel Disposal Site lies within the 20 m contour just below 
Kennebunkport, Maine. 
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RETHODS 

The contents of this report ·represent a synthesis· of available primary 
data on the distribution and abundance of cetaceans, marine turtles and 
seabirds within the Gulf of Maine, including Georges Bank. The available data 
for cetaceans can be broadly classified into two categories: 1) standardized 
surveys from which analytical assessments of whale distribution and abundance, 
both spatial and temporal, can be made; and 2) opportunistic sighting data from 
which site-specific distribution patterns can be obtained. 

The six databases used in this report are: 1) the Bureau of Land 
Management-sponsored Cetacean and Turtle Assessment Program (CETAP) 1978-1980; 
2) the National Marine Fisheries Service, Northeast Fisheries Center-sponsored 
marine mammal surveys, Manomet Bird Observatory (MBO), Manomet, Massachusetts 
1980-1985; 3) the Right Whale Surveys of Cape Cod Bay, Center for Coastal 
Studies (CCS), Provincetown, Massachusetts 1983-1986; 4) the Cetacean Research 
Unit (CRU) of the Gloucester Fishennan's Museum, Gloucester, Massachusetts 
1980-1985; 5) the Gulf of Maine Cetacean Sighting Network 1975-1981, located 
at the College of the Atlantic, Bar Harbor, Maine; and 6) data from aerial 
surveys conducted at the Foul Area Disposal Site, January and June, 1986. 

The CETAP surveys (aerial) and MBO surveys (shipboard) provide abundance 
estima~s of all species by season and region, as well as patterns of 
distribution and abundance that are directly comparable. Data from these two 
surveys were used in this report as follows: 

1. To provide figures for the overview of the relative distributions and 
abundance by seasons of all cetaceans and marine turtles in the waters 
of the Gulf of Maine, including Georges Bank. 

2, To provide seasonal abundance estimates for all endangered species 
located within the Gulf of Maine. 

3, To provide sighting data for the site-specific evaluations of FADS and 
CADS. 

4, To provide seasonal densities of seabirds for the site-specific 
evaluations of FADS and CADS relative to the Gulf of Maine (MBO data 
only). 

Data from the standardized Right Whale Surveys of Cape Cod Bay (CCS) were 
used in the discussion of their abundance, distribution and high-use habitat 
evaluation. 

Data from the aerial surveys were used in the discussion of relative 
densities and abundance (population) estimates of endangered cetaceans in the 
waters of the FADS study area, January - June, 1986. Specific methodologies 
used in the aerial surveys are discussed in a later section. 

Opportunistic Sightin_gs 

Opportunistic sightings of cetaceans and marine turtles were available for 
the FADS study area. The most obvious database comes from the whale-watching 
vessels which make daily trips to Stellwagen Bank. However, sightings from 
this source are computerized and readily available for analyses at only two 
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institutions, the Cetacean Research Unit (CRU) of the Gloucester Fisherman's 
Museum, Gloucester, Massachusetts, and the Center for Coastal Studies (CCS), 
Provincetown, Massachusetts. The majority of the sightings from CCS did not 
extend into the three 10' quadrats of the FADS study area; therefore they were 
of limited use in the analyses of that site. 

The data from CRU extended into the northern half of the middle and 
easternmost 10' quadrat. Although this data is biased in that it does not 
provide a systematic representation of the entire three 10' quadrats (as in a 
standardized survey), the amount of effort in the areas covered by the 
whale-watching vessels from CRU provided the most intensive coverage for the 
FADS site-specific evaluation. Data from the standardized surveys (MBO, CETAP) 
and the aerial surveys (this study) also were used in the site-specific 
evaluations of the FADS and the CADS. 

Data from sighting-networks or whale-watching vessels were used in: 

1.- Site-specific evaluations of the temporal and spatial distribution of 
cetaceans and marine turtles in the site-specific evaluations of FADS 
and CADS. 

2, A description of high-use areas by cetaceans and observed behaviors 
of cetaceans at FADS and CADS. 

Evaluation of the Cape Arundel Disposal site (CADS) was more difficult in 
that stand4rdized surveys by CETAP and MBO rarely extended into the location of 
the FADS site and there are no commercial whale watches in the immediate 
vicinity of CADS. The single largest source of available data was from the 
Gulf of Maine Cetacean Sighting Network, Allied Whale, College of the Atlantic 
(COA), Bar Harbor, Maine. This primary data source represents a collection of 
sightings from all possible sources (i.e. commercial whale watches, surveys, 
fishing boats, etc.) that were forwarded to the College of the Atlantic for 
entry into the sighting network, Between 1975 and 1981, COA acted as the 
unofficial central repository for whale-sightings throughout Gulf of Maine 
waters, This endeavor by the COA was aided largely by the effort of all 
researchers throughout New England to provide photographs of humpback whales to 
COA for identification of individuals which have been used to determine 
population estimates, migratory patterns, and geneologies of that species 
throughout the northwest Atlantic. 

Opportunistic eighting data were not used to provide density-estimates, 
seasonal trends in abundance, or to quantify cetacean high-use or high-density 
areas throughout the Gulf or Maine, or in waters outside the immediate 
study-sites of FADS and CADS. 

Wherever possible, primary data sources used in the construction of 
figures, tables or text in this report are cited. Any misrepresentation of 
these data sources in any manner is the responsibility of the Manomet Bird 
Observatory. 
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I. AB OVERVIEW OF HIGH-lllTSE AREAS BY l.1L CETACEilS IN THE SHELF WATERS OJF 
THE NORTHEASTERN UNITED STATES BET'HEN CAPE HATTERAS AND BOVA SCOTIA 

P, M. Payne 
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I. An Overview of High-use Areas by all Cetaceans in the Shelf Waters of the 
Northeastern U_g_ited Stat~between Cape Hatteras and Nova Scotia. 

Observations of cetaceans from ship have been conducted as part of the 
standardized National Marine Fisheries Service/Northeast Fisheries Center 
assessment surveys between 1980-1985. Density estimates (animals/km2 ) from 
these surveys provide spatial and temporal accounts of high-use (areas of 
highest density) areas for marine mammals. The shipboard data is presented by 
subregions within the shelf waters of the northeastern United States between 
Cape Hatteras, North Carolina and Nova Scotia (Payne et al. 1984), These 
subregions were adapted from NMFS/NEFC assessment surveys of groundfish and 
plankton stocks (Grosslein 1969), based principally on hydrography. The 
subregions are provided in Figure 4, Aerial surveys conducted by the Cetacean 
and Turtle Assessment Program (CETAP 1982) also provide densities (animals/km2 ) 
and biomass (kg) per unit effort (Kenney 1985, Kenney et al. 1985) within a 
spatial and temporal framework, The aerial survey data was examined by 10' 
blocks of latitude (19 x 14 km) (Kenney 1985), for the same study area. 
Therefore two independent research efforts can be used to determine high-use 
areas for cetaceans within the same study area and the approximate temporal 
framework (1978-1985). 

The shipboard data suggest considerable differences in the spatial
temporal distribution of cetaceans by season and region. The data also suggest 
different patterns of distribution between large whales and dolphins. Gulf of 
Maine waters were especially important to large whales (Table 6). Baleen 
whales were recorded throughout the shelf, but greatest concentrations occurred 
in the southwest Gulf of Maine during spring through fall (Table 6). The 
southwest Gulf of Maine includes waters from Jeffreys Ledge and Stellwagen Bank 
south along the 100 m contour outside Cape Cod to the Great South Channel. The 
central area of the Great South Channel (south-Gulf of Maine) had high 
densities of whales in spring and summer. An examination of Table 6 suggests 
that subregions within the Gulf of Maine were the most critical areas used by 
endangered baleen whales within the entire shelf waters ::>f the eastern United 
States. The southern New England and mid-Atlantic regions were not recorded in 
the ten most occupied areas by large whales. This Gulf of Maine-biased 
distribution is characteristic of finback, minke, humpback and right whales. 
Dolphins included in this distribution are white-sided, white-beaked, harbor 
porpoise, killer whale and pilot whale (Hain et al. 1981, Katona et al. 1983), 
Large whales were most frequently sighted from spring through fall. The 
importance of the southwest Gulf of Maine to large whales has been well 
documented (Hain et al. 1981, Kenney et al. 1981, CETAP 1982, Payne et al. 
1986). This is the only predictable region where finback and humpback whales 
overwinter in the Gulf of Maine. The overall trend for large whales to select 
areas -of rapidly changing bathymetry also is evident. The other area of large 
whale concentrations was principally along the shelf edge of Georges Bank 
(Table 6). 

The greatest concentrations of dolphins occurred from Georges Bank south 
to the mid-Atlantic regions, principally from mid-shelf seaward to the shelf 
edge (Table 7), independent of season (Table 7). The species included are 
common dolphin, striped dolphin, bottlenosed dolphin, grampus, pilot whales 
(especially mid-winter), and the pygmy sperm whale. These species are common 
in relatively warm, deeper slope waters along the edge of the continental 
shelf. The endangered species with this characteristic distribution are sperm 
whales, and perhaps the sei whale (Katona et al, 1983), The center of 
abundance for these species is the mid-Atlantic Bight region although it shifts 
northward and onto the shelf (into the Gulf of Maine) in summer and fall. 
Only the southwest-Gulf of_ Maine ( spring) and the south-Gulf of Maine ( winter) 
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were ranked among the ten most important regions for dolphins. The species 
most often seen in these regions was the white-sided dolphin. Dolphin 
distribution is most widespread summer through fall, and most restricted in 
winter. 

Kenney ( 1 985) compared the average biomass per unit effort ( by 10' blocks 
of latitude) for the shelf waters between Cape Hatteras, North Carolina and 
Nova Scotia. The numbers of whales and dolphins in each block was multiplied 
by the average weight of each species (Kenney et al. 1985) to give the total 
mammal biomass for the block (Kenney 1985). Kenney then divided this number by 
the length of the survey tracks within the block to arrive at a single number, 
the "biomass per unit effort." The average biomass per unit effort for the 
entire area was 368 kilograms of mammal per kilometer of track; the highest 
value was nearly 50 times this amount, 15,000 kilo/km or the equivalent ,:,f 
about one large whale every two kilometers (Kenney 1985). Kenney (1985) and 
Kenney et al. (1985) found the highest habitat use in spring and summer, and 
the lowest in fall and winter. The blocks with the highest use produced a 
clear pattern (Fig. 5) and are clustered in the western Gulf of Maine in two 
areas. The following text is taken directly from Kenney (1985). 

"The first high-use habitat is to the east of Cape Cod in the vicinity of 
the Great South Channel. It is the center of right whale distribution in the 
spring. Right whales congregate there to feed on dense patches of small 
crustaceans called copepods. This area also has large numbers of fin and 
humpback whales and white-sided dolphins during the spring, summer and fall. 
The second area of high use is north of Cape Cod and nearer to the shore, and 
it includes two relatively shallow areas called Stellwagen Bank and Jeffreys 
Ledge. The block with the highest habitat use index in the entire study area 
is located at the northern end of Stellwagen, just to the east of Gloucester, 
Massachusetts. These areas also harbor many humpbacks, fin whales, and 
white-sided dolphins during spring, summer, and fall. Like the Great South 
Channel, these areas have large populations of a small schooling fish, called 
sand lance or sand eel, which are the main prey of the marine mammals. 

"The second important mammal habitat area off the northeast coast is along 
the edge of the continental shelf where water depths increase from the shallows 
of the shelf to the depths of the ocean floor over a relatively short distance 
-- an area called the shelf break. The primary species found in this area are 
sperm whales, pilot whales, gray grampus, bottlenosed dolphins, saddleback 
dolphins, and striped dolphins, but several other species are also sighted 
there less frequently. 

"Many of the marine mammals in the shelf-break area feed exclusively or 
partly on squid, which are found there in large numbers. Other species feed on 
a variety of fishes, including flying fish, herring-like fishes, and deep-water 
species like lanternfishes. The marine mammal community in the shelf-break 
region is much more diverse than the Gulf of Maine community in terms of both 
the number of species present and the variety of food species eaten." 

The block with the highest habitat use index is the outer 10' block of 
latitude within the FADS study site. 
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Figure 5, Map of the shelf waters of the eastern United States showing 10' 
blocks representing areas with a habitat-use index in the top 20% 
(from Kenney 1985), 
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·SUMMARY - Cetacean Habitat Use and Characterization 

1,. The Gulf of Maine waters are high-use habitat for fin, humpback and 
right whales between spring and fall. Winter concentrations of fin 
and humpback whales are reduced from the other times of the year. 
Winter distribution and abundance of right whales in the Gulf of Maine 
are poorly understood. 

2. The southwest-Gulf of Maine (Jeffreys Ledge, Stellwagen Bank south 
along the 100 m contour outside Cape Cod to the Great South Channel) 
is the subregion of highest use per unit area (greatest density) by 
large whales between Cape Hatteras, North Carolina and Nova Scotia, 
Three species of endangered large whales use this area throughout the 
year, with densest concentrations occurring sp~ing through fall. 

3. The easternmost 10' latitudinal block of the Foul Area Disposal Site 
(FADS) study area occurs over the northwest corner of Stellwagen Bank, 
the area Kenney (1985) found to have the highest habitat-use index by 
cetaceans between Cape Hatteras, North Carolina and Nova Scotia. The 
middle 10' quadrat also is an area of high cetacean use with a 
habitat-use index> 90-95th percentile. 
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IL DISTRIBUTION AND ABUIDANCE OJ!I' RARE AND ERDANGJB:RJID CETACEANS AND IIARIHE 
TURTLES IN THE GULJI!' OF KAINE AND ADJACENT WATERS (~ORTH OF 4oo00•w 
LATITUDE) -- AN OVERVIEW 

P. M, Payne and L. A, Selzer 



CETACEAN SPECIES ACCOUNTS 

Fin Whale Balaenoptera physalus 
Status: ENDANGERED 
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Fin whales are the most cosmopolitan and abundant large baleen whale 
(Reeves and Brownell 1982). They also are the most widely distributed whale, 
both spatially and temporally, over the shelf waters.of the northwest Atlantic 
(Leatherwood et al. 1976), occurring as far south as Cape Lookout, North 
Carolina and penetrating far inside the Gulf of St. Lawrence. Jonsgard (1966), 
Mitchell (1974a) and Sergeant (1977) conducted extensive studies of fin whales 
in the North Atlantic. They concluded that a limited migration likely occurs 
in shelf waters from Cape Cod in June and July north to Labrador, Leatherwood 
et al. (1976) suggested that most fin whales (in the western North Atlantic) 
mov;-south and offshore during winter months. Sergeant (1977) suggested that 
fin whales, existing in discrete stocks within the north Atlantic (although 
this has recently been challenged), undertake seasonal movements in order to 
find food. 

In the shelf waters of the Gulf of Maine, including Georges Bank, the 
frequency of fin whale sightings increases from spring through the fall (Hain et 
al. 1981; CETAP 1982; Powers and Payne 1982; Payne et al. 1984, Chu 1986). The 
areas of Jeffreys Ledge, Stellwagen Bank and the GreatSouth Channel 
(Subregions Gulf of Maine-southwest and south) have the greatest concentrations 
of whales during these seasons (Figs. 6a-e). There is a decrease in on-shelf 
sightings of fin whales in winter. However, fin whales do overwinter in the 
Gulf of Maine. This is especially apparent on Stellwagen Bank and within the 
Great South Channel (Fig, 6e). 

In the northern hemisphere, fin whales are considered secondary and 
tertiary, euryphagous carnivores feeding on schooling fishes, euphausids, and 
copepods depending on seasonal availability (Jonsgard 1966; Mitchell 1974; 
Sergeant 1966, 1977; Katona et al. 1977; Brodie et al. 1978; Overholtz and 
Nicholas 1979; 'tlatkins and Schevill 1979; Mayo 1982), In the Gulf of Maine, 
schooling fishes are the apparent preferred prey, principally Atlantic herring 
Clupe~ harengus and American sand eel Ammodytes americanus. Historically, 
herring were the major prey item in the Gulf of Maine (Katona 1976; Katona et 
al. 1975; 1977). They still are likely prey in the Gulf of Maine, especially 
in the northern Gulf of Maine (Mullane and Rivers 1982); however due to a 
decline in herring stocks since the late 1960's (Grosslein et al. 1980; Anthony 
and Waring 1980), and a subsequent increase in A. americanusthroughout shelf 
waters of the northeastern United States (Sherman et al.-1981), Ammodytes may 
now be the dominant food in the southwest-south Gu.lf of Maine (Jeffreys Ledge, 
Stellwagen Bank to the Great South Channel). All coastal Massachusetts (Chu 
1986) and Maine waters are considered major feeding grounds for finback whales. 

Available estimates of abundance for regions of the North Atlantic are 
summarized in Table 8. Eastern Canada (Nova Scotia to western Newfoundland) 
has the greatest concentrations, with numbers ranging from approximately 6,000 
- 12,000 animals (Mitchell 1972, 1973a, 1974a). Estimates from Iceland waters 
also are in this range. 
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Figure 6. Relative distribution and abundance of fin whales in the Gulf of 
Maine, including Georges Bank (north of 40°00'N latitude) by 
season. 
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In the Gulf of Maine, the estimated number of fin whales shows clear 
seasonal fluctuations. Data collected between 1980-85 from shipboard 
observations (MBO unpublished) result in seasonal estimates between 151 
(winter) to 1,862 (summer). These estimates are lower than those obtained from 
sighting data collected during aerial surveys in 1978-80 which were corrected 
for the diving behavior of the animals (CETAP 1982). CETAP's (1982) estimates 
for the Gulf of Maine show a peak in abundance in spring at approximately 3,000 
individuals which dwindles to approximately 200 animals in winter. Both data 
sets show greatest densities occurring from Jeffreys Ledge and Stellwagen Bank 
south along the 100m contour outside of Cape Cod and into the Great South 
Channel. Concentrations of fin whales also are found along the boundary 
between the Gulf of Maine and the northern edge of Georges Bank, 
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Table 8. 

Abundance/Population estimates for fin whales in the North Atlantic. 

____ R_e~gion __ _ 

Newfoundland/ 
Nova Scotia 

Nova Scotia 

Eastern Newfoundland 
and Labrador 

Gulf of St, Lawrence 

Eastern Canada 

Iceland 

Iceland/Greenland 

,l}reenland 

Norway/Faeroes 

Spain/Portugal 

Gulf of Maine 

Gulf of Maine 

l}ulf of Maine 

Method ------- --------
Marking 
Strip-census 
Catch/ effort 

Strip-census 
Catch/ effort 

Aerial Transect 

Strip-census 

Mark-recapture 

Marking 
Total Mortality Rate 
Marking 

Marking 

~farking 

Catch Total 

Catch Total 

Shipboard Survey 

Line Transect 

Aerial Survey 

Line Transect 
( corrected for 
diving behavior) 

Aerial Survey 

Line Transect 
(no dive time 
correction) 

Numbers 

11,610 
7,130 
6,250 

2,800 
1 , 1 80-1 , 248 

97-926 

340 

6,789 

4,358 
8,333 
9,000 

11,000 

2,000 

7,234 

6,433 

151 
( winter) 
1,862 

( summer) 

200 
( winter) 
3,000 

( spring) 

5 
(winter) 
1,130 

( spring) 

Sources 

Mitchell 1974 
Mitchell 1974 
Mitchell 1974 

Mitchell 1972, 1974 
Allen 1971, 1973 

Hay 1982 

Mitchell 1972, 1974 

Mitchell 1972, 1974 

Mitchell 1972, 1974 

Mitchell 1972, 1974 

Sergeant 1977 

Sergeant 1977 

MBO, this report 

MBO, this report 

CETAP 1982 

CETAP 1982 

Scott et al 1981 

Scott et al 1 981 

- - ------------------
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Blue Whale Balaenoptera musculus 

Status: ENDANGERED 

In the western North Atlantic, the blue whale has been reported from pack 
ice south to the Panama Canal Zone (Leatherwood~ al. 1976); however their 
distribution generally is more restricted. The normal range for this species 
in spring and summer extends from the Gulf of St. Lawrence/Nova Scotia region 
northward (Sergeant 1966; Sutcliff and Brodie 1977). In fall and winter their 
precise range is not known, although the population likely moves south into 
more temperate waters. There are no verified records from south of Cape 
Hatteras, North Carolina. This species generally is absent from shelf waters; 
all sightings to date have occurred in deeper slope waters. Only two blue 
whales (one sighting) were identified off Nova Scotia during the CETAP 
surveys (CETAP 1982), No blue whales have been sighted in the Gulf of Maine or 
inside the 200 m contour. 

Blue whales feed entirely on krill, and their summer distribution is 
determined largely by the distribution of their prey species. 
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Status: El!D.dangered 

The sei whale is fowid in all the world's oceans, excluding tropical and 
extreme polar seas, Evidence suggests that two stocks of sei whales occur in 
the northwest Atlantic (Mitchell and Chapman 1977), one off eastern Nova Scotia 
and another centered in the Labrador Sea. In the western North Atlantic, this 
species ranges from Greenland and Iceland south to southern New England waters. 
Sightings in the shelf waters off the northeastern United States occur along 

the outside of Georges Bank (Fig. 7), Mitchell and Kozicki (1984) tagged 14 
sei whales in the winter between Cape Cod and Florida, New England waters are 
considered the southern end of the feeding range of this species (Kenney 1986). 
In early June, sei whales begin to move along the continental slope off the 

eastern United States, arriving on Georges and Browns Bank and in the northeast 
Channel by mid to late June (Mitchell 1975a; Mitchell and Kozicki 1984), The 
whales on the Scotian Shelf apparently migrate northward along the continental 
slope in June and July, and then return southward from mid-September to 
mid-November (Mitchell and Chapman 1977). 

North Atlantic sei whales are "skim" feeders, feeding primarily on 
copepods and euphausids (Mitchell 1974b). Calanus finmarchicus predominates in 
the diet of this species in th'e eastern North Atlantic (Jonsgard and Darling 
1 977). 

Sei whales in New England waters are from the same stock as that which 
occurs •::>ff Nova Scotia which contains 1,398 to 2,248 or more whales (Mitchell 
and Chapman 1977), The nwnber of sei whales in the Gulf of Maine has been 
estimated to be approximately 100 whales (Scott et al 1981), and in the Gulf of 
Maine including Georges Bank and the lower Great South Channel to be 300 to 500 
whales (Scott et al. 1981; Kenney 1986). 
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Figure '7 
I• Relative distribution and abundance of sei whales in the Gulf of 

~aine, including Georges Bank (north of 40°00'N latitude) for all 
seasons. 
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Humpback Whale Me~apter~ novaeangliae 

Status: Endangered 

32 

Kellogg (1929) suggested two stocks of humpback whales in the North 
Atlantic which were tied to the continental margins on either side of the 
ocean. Several individual stocks of humpbacks have been suggested in the 
northwest Atlantic (Katona et _tl. 1982). In the northwest Atlantic, the major 
summer concentrations of humpbacks occur off the coasts of Newfoundland and 
Labrador, and off the coasts of New England in the Gulf of Maine (Katona et al, 
1980; Whitehead et al. 1982). During this period, feeding is their principal
activity. The majorwinter concentrations occur along the Antillean Chain in 
the West Indies, principally on Silver and Navidad Banks which lie north of the 
Dominican Republic (Winn et al. 1975; Balcomb and Nichols 1978; Whitehead and 
Moore 1982). Conception andcalving are the primary activities in this region. 
The migratory routes between regions of winter breeding and summer feeding 
occur in the deeper, slope waters off the continental shelf (Hain et al. 1981; 
Kenney et al. 1981; CETAP 1982; Payne et al. 1984, 1986), There are two 
possible offshore routes (Fig. 8) betweenthese winter and summer areas: 1) 
Dominican Republic to the Gulf of Maine, and 2) Puerto Rico to Newfoundland. 
These suggest distinct stocks (Katona et al. 1981 ). For the Gulf of Maine 
stock, the Great South Channel has been suggested (Kenney et al. 1981; Payne et 
aL 1986) as the major exit/entry between the offshore migration routes and the 
Gulf of Maine feeding areas. 

In the northwest Atlantic, the summer range of the humpback extends from 
western Greenland-Iceland (Kapel 1979; Kapel and Larsen 1982; Perkins et al. 
1982, 1985; Whitehead et al. 1983) to Newfoundland-Nova Scotia (Sergeant 19-53, 
1961, 1966, 1968, 1975;3ergeant et al. 1970; Mitchell 1973b, 1974a; Perkins 
and Whitehead 1977; Whitehead et~l-,-1982, 1983; Hay 1985a) and into the Gulf 
of ~faine, including Cape Cod Bay south to the Great South Channel (Hain et al_, 
1981 ; Kenney et al. 1981 ; 'Ila tkins et al. 1981 ; CETAP 1982; Mayo 1 982; Mullane 
and Rivers 1982;~einrich 1982, 1985;Mayo et al. 1985; Weinrich et al. 1985a, 
1985b; Payne et al. 1986). The extent of theirwinter range in the northwest 
Atlantic also ha;-been critically examined (Winn~ al. 1975; Balcomb and 
Nichols 1982; 'i/hitehead and Moore 1982; Mattila~ al. 1985; Payne and Payne 
1985). 

Between mid-March and November, humpback whales are located throughout the 
Gulf of Maine (north of 40°oo'N latitude) (Figs. 9a-e) (Hain et al 1981; Kenney 
et al. 1981; CETAP 1982; Payne et al. 1984; Mayo et al. 1985)-.- CETAP (1982) 
reported only 10 winter sightings between 1978 and1981. Payne et al. (1984) 
confirmed these low figures via shipboard surveys. Within thisspatial and 
temporal framework, concentrations are greatest in a narrow band between 41°00' 
and 43°oo'N latitudes, from the Great South Channel north along the outside of 
Cape Cod to Stellwagen Bank and Jeffreys Ledge (Fig, 9a). Humpback whales also 
are reported in the lower Bay of Fundy (Neave and Wright 1968; Kraus and 
Prescott 1981 ), and rarely in shelf waters between 40°oo'N and Cape Hatteras 
(Hain et _ _tl. 1981; CETAP 1982; Powers and Payne 1983; Powers ~t .8:l• 1982). 
They have been reported in coastal waters south of Cape Hatteras to Miami, 
Florida (Schmidley 1981 ), although inshore sightings south of Cape Hatteras are 
rare. The lack of sightings in the mid-Atlantic Bight supports the offshore 
movement patterns of the humpback whales south of 40°oo'N latitude suggested by 
Winn and Scott (1979) and Katona et al. (1980). 
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Figure 9, Relative distribution and abundance of humpback whales in the Gulf 
of Mai~e, including Georges Bank (north of 4O0OO'N latitude) by 
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season. 
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Humpback whales are secondary and tertiary carnivores and have been 
described as generalists in their feeding habits (Mitchell 1974b). Whitehead 
et al. (1980) showed that humpbacks along the northeast coast of Newfoundland 
monitored the movements of capelin Mallotus villosus, their primary prey 
species in that region (Mitchell 1973b)-:-Humpbacks in the Scotian Shelf feed on 
krill and capelin (Mitchell 1973b; Reeves and Brownell 1982). The principal 
prey of humpbacks in the Gulf of Maine are small, schooling fishes, including: 
Atlantic herring Clupea harengus, mackerel Scomber scombrus, pollock P2_~lachius 
vir~, and the American sand eel Arnrnodytes ~icanus (Gaskin 1976; Katona~~ 
al. 1977; Watkins and Schevill 1979; Kraus and Prescott 1981). In recent 
years, observations of feeding humpbacks (Hain et al. 1982; Hays et al 1985; 
Mayo et al. 1985; Weinrich 1985) indicate that sandeel are an important prey 
item in the Gulf of Maine. 0verholtz and Nicolas (1979) suggested that 
humpback and fin whales were feeding on sand eel on Stellwagen Bank. Hain et 
al. (1982) identified sand eel in 50% and 75% of the feeding observations on· 
stellwagen Bank during 1978 and 1979 respectively. Sand eel were the only 
confirmed prey eaten by humpback whales between 1975-79 on Stellwagen Bank 
(Mayo 1982). Kenney et al. (1981) and Payne et al (1986) suggest that the 
observed distribution-ofthe Gulf of Maine humpbacks is due to the distribution 
of sand eels, although feeding behavior (as described by Hain~ al. 1982) and 
bottom topography also are critical factors in the foraging strategy of 
humpbacks. 

In the northwest Atlantic, humpback whales have been exploited heavily 
since the 16th century (Mitchell and Reeves 1983), In 1915, only a few hundred 
humpbacks were said to remain in the northwest Atlantic (Sergeant 1966). This 
species was officially protected from commercial whaling in 1965 (Sergeant 
1966J. Most of the recent knowledge on the biology, stock discreteness and 
population size of humpbacks has been the result of a technique of individual 
identification based on the markings of the underside of the flukes (tail) 
which are unique to each individual (Schevill and Backus 1960; Katona and Kraus 
1979; Katona and Whitehead 1981; Katona~ al. 1982), 

Population estimates and abundance estimates for humpback whales in the 
north Atlantic presently range from 2,000 - 6,000. A summary of cu~rent 
estimates by region is presented in Table 9. In the Gulf of Maine, the 
estimate for humpback whales based on minimum count (fluke identification 
technique) ranges from approximately 200-300 individuals (Katona et al. 1984). 
Abundance estimates from aerial surveys (in the Gulf of Maine between1978-1980 
ranged from 0 (winter) to approximately 600 (summer) for data both corrected 
and uncorrected for dive times (Scott et al. 1981; CETAP 1982), Estimates from 
shipboard surveys, 1980-85 range between 30 (winter) to approximately 320 
(summer and fall) (MB0, unpubl. data). Mayo et al (1985) provide photographs 
'.)f the flukes of 216 individual whales photclgraphed between 1976 and 1 984, 



38 

Table 9. Abundance/population estimates for humpback whales in the North Atlantic. 

REGION 

Newfoundland 

Newfoundland and 
Labrador 

Grand Bank 

Caribbean 

Northwest Atlantic 

Shelf waters of 
the northeastern 
United States 

METHOD 

Mark-recapture 

Mark-recapture 

Aerial line transect 

Mark-recpature 

Vessel-strip census 

Vessel-strip census 

Mark-recapture 

Curnrnulative catch 

Curnrnulative catch 

Vessel-strip census 

Mark-recapture 

Mark-recapture 

Aerial line transect 
(corrected for dive time) 

Vessel-strip census 

NUMBERS SOURCES 

1,375-2,075 Whitehead 1982 

1 ,535-2,720 Whitehead 1982 

235-1 ,242 Hay 1982 

900 Whitehead and Glass 
1985 

2,000-3,000 Whitehead 1982 

1,018 

905 

1,500 

Winn et al. 1975 

Balcomb and Nichols 
1978 

Sergeant 1966 

4,200-4,400 Mitchell and Reeves 
(Init, pop, est.) 1981 

1,259 Mitchell 1973 

2,000-6,000 

1,010 

3,000-6,000 

0 ( winter) 
555 (spring) 

31 (Winter) 
340 (Fall) 

Whitehead 1982 

Katona et al. --1980-
Ka tona et al. 

CETAP 1982 

MBO 1980-85 
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Northern Right Whale Eubalaena gl_acialis 

Status: End~ngered 

The north Atlantic right whale is one of the most endangered large whales 
in the world. It has been suggested that the north Atlantic had two stocks of 
right whales. The first, along the eastern North Atlantic, between the Bay of 
Biscay and the coast of Iceland (Allen 1908), is thought to have disappeared, 
or nearly so (Reeves and Brownell 1982), The northwest Atlantic stock occurs 
from Nova Scotia and Newfoundland (Sergeant 1966; Mitchell 1974b, 1974c; 
Sutcliffe and Brodie 1977; Hay 1985b), into the lower Bay of Fundy (Arnold and 
Gaskin 1972; Kraus and Prescott 1981, 1982, 1983; Reeves et al. 1983; Kraus et 
al. 1984;) and throughout the Gulf of Maine south to Cape-CodBay and the Great 
South Channel (Watkins and Schevill 1976, 1979, 1982) in the spring and summer. 
In the winter, right whales occur from Cape Cod Bay (Watkins and Schevill 1976) 
south to Georgia and Florida (Moore 1953; Layne 1965; Kraus et al, 1984; Kraus 
1986) and into the Gulf of Mexico (Moore and Clark 1963; Schmidley 1981). 

The movements and habitat requirements for right whales are subjects of 
interest to several investigators. Between December and March, small numbers 
of right whales occur in waters of the Gulf of Maine and western Georges Bank, 
Another wintering ground for this species occurs in the Georgia-Florida Bight 
where possibly newborn calves have been observed (Kraus et al, 1984; Kraus 
1986). Approximately 10-20 right whales are sighted annually at this location 
(Fig. 10). Identification of individuals based on callosity patterns on the 
head of these right whales (Watkins and Schevill 1 982; Payne et al. 1983), has 
linked thiswintering group with those whales that move into the Gulf of Maine -
lower Bay of Fundy during the spring and summer (see Fig, 10 from Kraus et al. 
1984). In the spring, right whale concentrations in the Gulf of Maine occur
principally in three locations, the Great South Channel, Cape Cod Bay north tJ 
Jeffreys Ledge, and the northern Gulf of Maine - lower Bay of Fundy (see Figs. 
11a-e). A few right whales have been reported in Massachusetts waters through 
the summer, however most of the population spends the summer and fall in the 
Bay Jf Fundy and on the Scotian Shelf (Kraus et al. 1984; Kraus 1986 ) .• 
:-lovements of individual right whales within the Gulf of Maine have been well 
documented.(see Fig, 12 from Kraus et al, 1984), 

Right whales feed almost exclusively on copepods and euphausids, Surface 
feeding Jr "skimming" is frequently observed in the Gulf of Maine and Cape Cod 
Bay (Watkins and Schevill 1976; Mayo e__t al.,, this report). Feeding whales 
follow an erratic path when observed from the air or plotted against plankton 
patches and can be seen to follow "discrete patches of plankton" (Watkins and 
Schevill 1976, 1979; Mayo et al,, this report). Watkins and Schevill (1976) 
suggest that subsurface feeding is the more typical feeding mode, rather than 
surface "skimming". Prey items of right whales in the Gulf of Maine and Cape 
Cod Bay include _9.al_a~ ~rchicus and Thysanoessa inermis and juvenile 
euphausids (Allen 1916; Watkins and Schevill 1976), 

Right whales have been protected from commercial hunting since 1935; 
however "best estimates" for the north Atlantic population are no more than a 
few hundred (Mitchell 1973a, 1974b; Winn et al. 1981), ·The largest single 
sighting (70-100 whales) occurred in 1970in Cape Cod Bay (Watkins and Schevill 
1982). Much of the entire northwest Atlantic population likely moves through 
the Gulf of Maine on a seasonal basis. Estimates from shipboard surveys for 
the Gulf of Maine (MB0 1980-85) range from 0 in winter and fall, to 14 in 
summer and 166 in spring (Table 10). 
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Figure 11. Relative disLrLbution and abundance of righL ~hales in the Gulf of 
Maine, including Georges Bank (north of 40°00'N latitude) by 
season. 
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Table 10, Abundance/population estimates for right whales in the North Atlantic. 

REGION 

Bay of Fundy 

Browns Bank 

U.S. Shelf Waters 

Northwest Atlantic 

Gulf of Maine 

METHOD 

Aerial line transect 

Mark-recapture 

Aerial line transect 

Mark-recapture 

Aerial line transect 

Aerial line transect 

Mark-recapture 

Aerial line transect 

Vessel-strip census 

Aerial line transect 
(corrected for dive time) 

NUMBERS 

16-25 

69 

21 

42 

46 

432 

200 

21-418 

0 ( winter) 
105 (spring) 

0 (winter) 
392 (spring) 

SOURCES 

Kraus and Prescott 
1983 

Kraus and Prescott 
1983 

Kraus and Prescott 
1983 

Kraus and Prescott 
1983 

Stone, 1980 

CETAP, 1982 

New England 
Aquariwn catalogue 

Winn et al. 1981 

MBO, this report 
MBO, this report 

CETAP 1982 
CETAP 1982 

- ---- - -- -- ~. -- -------



Sperm Whale Physeter macrocephalus 

Status: Endangered 

46 

The sperm whale is widely distributed throughout the deep waters of the 
north Atlantic between 30°00' and 60°00'N latitudes (Brown 1958). Several 
discrete stocks have been suggested within this range (Mitchell 1974a); however 
a male tagged off the southeast end of Browns Bank, Nova Scotia in 1966 was 
killed in the commercial fishery off Spain in 1973 (Mitchell 1975). Most .'.)f 
the whales north of 40°00'N latitude are large males that migrate along the 
continental shelf edge of eastern North America, from Georges Bank along the 
Scotian Shelf to the Grand Banks, up to Labrador and Hudson Strait, and then 
offshore into Davis Strait (Katona et al. 1977; Mitchell and Kozicki 1984), In 
the northwest Atlantic, sperm whaleswere fished commercially off 
Labrador/Newfoundland (Mitchell 1975b) and Nova Scotia (Mitchell 1975b; 
Sutcliffe and Brodie 1977). Traditional whaling grounds also occurred 
southeast of the Grand Banks, off the Carolinas to the southwest Caribbean 
(Gunter 1954; Leatherwood et al. 1976) and in the Gulf of Mexico (Fritts and 
Reynolds 1 981 ) • - ~ 

The distribution of this species.off the east coast of the United States 
generally is along the shelf-edge and seaward into slope waters in all seasons 
(Figs. 13a-e) (Hain et al. 1981; CETAP 1982). In winter, sperm whales are 
concentrated east ofCape Hatteras (Fig, 13d) (CETAP 1982). Between May and 
November, sperm whales move along the shelf edge south of Nantucket and around 
the perimeter of Georges Bank (Hain et al. 1981; CETAP 1982; Payne et al, 
1984), Within the Gulf of Maine in the fall, occasional sightings -;-ccur in the 
deepwater ~ortheast Channel between Georges and Browns Bank (Fig. 13d), These 
on-shelf sightings are temporally related to intrusions of warm,slope water 
onto the shelf, as well as to movements of squid into shallower shelf waters. 
Sporadic sightings and strandings occur within the Gulf of Maine, including 
Cape Cod waters (Katona_~t al_. 1983), 

Sperm whales feed primarily on squid (Caldwell et al. 1966; Gambell 1972), 
mainly deepwater species (Katona et al. 1977), Deepseafishes and octopus are 
also taken occasionally (Leatherwood-et al. 1976), Within the Gulf of Maine, 
sperm whales likely feed on the short-finned Illex illecebrosus and the 
long-finned squid Loligo gealei. 

Braham (1984) estimates the North Atlantic stock to be 99,500. Estimates 
of sperm whale abundance within the Gulf of Maine (Scott et al. 1981; CETAP 
1982; ~mo, unpublished) are less than 100 individuals. The deeper, central 
portions of the Gulf of Maine, including Massachsuetts Bay and Cape Cod Bay are 
considered marginal habitat for this species. 
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Figure 13, Relative distribution and abundance of sperm whales in the Gulf of 
Maine, including Georges Bank (north of 40°oo'N latitude) by 
season. 
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MARINE TURTLES 

Until recently, the distributions of marine turtles off the northeastern 
United States were known primarily from strandings and reports of 
opportunisitic sightings at sea (Babcock 1919, Bleakney 1965, Lazell 1976). 
The first comprehensive study of the spatial and temporal distribution and 
abundance of sea turtles in this area was conducted by CETAP (Shoop et al. 
1981 ). There are four members of the family Cheloniidae present in ourstudy 
area: loggerhead Caretta caretta, Atlantic Ridleys Lepidochelys kempi , 
hawksbill Eretmochelys imbricata, and green turtle Chelonia mrdas. The 
leatherback turtle DermochelE _£Oriacea (Family Dermochelyidae is a fifth 
turtle species found in our study area. Predation on eggs and hatchlings, 
human disturbance on nesting beaches (McFarlane 1963), excessive demand for 
turtle products, trawl entanglement, and consumption by local fishermen are all 
reasons for their current threatened or endangered status (Nat'l. Fish and 
Wildl, Laboratory 198Oa, 198Ob, 198Oc, 198Od). 

Marine turtles feed at several trophic levels from herbivore to tertiary 
carnivores. With the exception of 12_. coriacea, marine turtles feed mostly on 
the bottom and forage close to shores and reefs, generally in waters less than 
60 m deep (Shoop~ al. 1981). Q, mydas is mostly herbivorous, feeding on 
marine algae and marine grasses (Carr 1952, Nat'l. Fish and Wildl. Laboratory 
198Oa), although small invertebrates are also consumed (Nat'l. Fish and Wildl. 
Laboratory 198Oa). !• ~empi, ~- imbricata and Q• caretta are omnivorous and 
feed on a wide variety of invertebrates, algae and fish scraps discarded by 
fishing vessels, The hawksbill turtle prefers the sponge Geodia gibberosa 
(Nat'l Fish and Wildl. Laboratory 198Ob), whereas the diet of the Atlantic 
Ridleys turtle consists mostly of crabs ~renaeus, Callinectes, .Q_a_!,a~, and 
Hepatus (Nat'l. Fish and Wildl. Laboratory 198Oc). Leatherback turtles are 
open water or pelagic carnivores feeding principally on jellyfish (Carr 1952, 
Nat'l, Fish and Wildl. Laboratory 198Od) and favor Cyanea in the Gulf of Maine 
(Lazell 1976). 
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SPECIES ACCOUNT 

Loggerhead Turtle Caretta caretta 

Status: ENDANGJERED 

The loggerhead turtle is the most widespread and numerous sea turtle along 
the eastern seaboard (CETAP 1982; Payne and Ross 1986), Its range during the 
winter and early spring is south of 37°oo'N latitude on estuarine rivers, 
coastal bays and shelf waters of the southeastern United States. Their 
distribution is the most restricted during the winter months (sightings 
generally occur south of Cape Hatteras), prior to spring and early summer 
nesting, Their distribution is most widespread in summer and fall coinciding 
with a northward dispersal phase which follows the peak nesting period (at this 
time sightings occur throughout shelf waters north to Massachusetts). Their 
offshore distribution (beyond the edge of the continental shelf) in summer also 
extends north along the eastern United States to appproximately 42°oo'N 
latitude (Fig. 14), 

Loggerheads are generally absent in shelf waters north of Cape Cod, 
including Cape Cod Bay and the Gulf of Maine. Prolonged exposure to water 
temperatures lower than 10-15°c may cause dormancy, cold-stunning or death. 
The northward dispersal following nesting results in limited sightings along 
outer Cape Cod and the islands mid-summer through fall. Sporadically 
loggerheads become trapped inside Cape Cod Bay in late-fall and winter, 
resulting in cold-stunning and death. Generally, Massachusetts is at the 
northern range limit for this species, therefore these waters are con~idered 
marginal habitat (Payne and Ross 1986). 
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Figure 14. Relative distribution and abundance of loggerhead turtles in the 
Gulf of Maine, including Georges Bank (north of 40oOO'N latitude) 
for all seasons. 
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Atlantic Ridleys Turtle Lepidochelys kempi 

Status: ENDANGERED 

The Ridleys sea turtle has the most restricted breeding range of any sea 
turtle, nesting within a few hundred miles of Rancho Nuevo on the southern 
coast of Tamaulipas, Mexico (National Fish and Wildlife Lab. 1980c). Their 
adult life is spent in the Gulf of Mexico; however, as juveniles they appear as 
far north as New England either by actively swimming or drifting in the Gulf 
Stream (Lazell 1976; Shoop 1980; Prescott 1986). Juvenile Ridleys which turn 
up in Massachusetts generally are 10" to 12" long and weigh up to seven pounds 
(Prescott 1986). Waters off southern New England are important feeding areas 
for Ridleys turtles and are considered important habitat for this species 
(Lazell 1980). Each fall as water temperatures drop in Cape Cod Bay between 12 
and 30 immature Ridleys strand on Cape Cod (Prescott 1986). 

Green Turtle Chelonia mydas 

Status: ENDANGJERED 

Green turtles are found worldwide in waters warmer than 20°c, al though 
juveniles sometimes are found in cooler waters (Nat'l, Fish and Wildlife 
Laboratory 1980a). Green turtles are rare summer stragglers as far north as 
Cape Cod Bay (CETAP 1982; Shoop and Ruckdeschel 1986a). Individuals in 
Massachusetts waters are usually juvenile and probably from the endangered 
Florida breeding populatitm. Gulf of Maine sightings are extremely rare ( CETAP 
1982). 

Hawksbill Turtle Ere_!mocheyls imbricata 

Status: ENDANGJERED 

The Hawksbill turtle is scattered throughout the world's tropical oceans, 
though it is infrequently observed north of Florida on the Atlantic coast. A 
single juvenile carapace, presumably from somewhere on Cape Cod, is the only 
museum record of this species for New England ( Shoop and Ruckdeschel 1 986b). 
They are considered absent from Gulf of Maine waters, including Cape Cod Bay. 
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Leatherback Turtle Dermochelys coriacea 

Status: ENDANGERED 

The leatherback is the largest and most distinctive of the sea turtles. 
It is widespread in the oceans of the world (Nat'l, Fish and Wildlife 
Laboratory 1980d), Leatherbacks nest on tropical beaches, after which, the 
adults move into temperate waters to feed. This is the second most common 
turtle along the eastern seaboard of the United States, and the most common 
north of 40°oo'N latitude (Gulf of Maine, including Georges Bank and Cape Cod 
Bay). 

The leatherback is a strongly pelagic species. The large flippers and 
streamlined body allow prolonged, fast swimming. Their large body size and a 
special arrangement of blood vessels in the skin and flippers enable them to 
retain heat generated during swimming. Leatherbacks maintain body temperatures 
several degrees above the temperature of the surrounding water, facilitating 
their travel to cool temperate waters where food is abundant. 

However, their physiological adaptations to pelagic life make leatherbacks 
poorly suited to deal with obstructions in shallow waters. They regularly 
become engangled in fishing nets and lobster pot lines. Leatherbacks possess a 
limited ability to maneuver and cannot swim backward to disentangle themsel·✓es. 
Leatherbacks are reported to have died of intestinal blockage after eating 
floating plastic bags, which they presumably mistake for jellyfish, their 
desired prey. They are also occasionally killed by collisions with boats. 

Adults migrate extensively throughout the Atlantic basin. There are 
numerous records of leatherbacks in New England and as far north as Nova Scotia 
(Fig. 15) and Newfoundland (Ross 1986), Sightings off Massachusetts are most 
common in the late summer months (July - September) (Shoop et al, 1981, CETAP 
1982), and the leatherbacks seen here are usually of adult size, The 
leatherback's seasonal migration is the reverse of that of the Loggerhead. 
Leatherback turtles move northward beyond the shelf-break, possibly to within 
the Gulf Stream; therefore there are few sightings in the spring months (CETAP 
1982), They first appear in the Gulf of Maine (north of 42°00'N latitude) in 
late May to June, and from 42°oo'N to approximately 38°00'N in shelf waters 
from June through October (Shoop et al. 1981 ). Sightings of leatherbacks peak 
during the summer, most in the southern New England coastal regions (CETAP 
1982), They are not seen above Cape Hatteras in winter. 
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Figure 15. Rel:l:ive distribution and abundance of leatherback turtles in the 
Gulf of Ylaine, includi:lg Georges Bank (north of 40000•;~ latitude) 
for 3.ll seasons. 
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III. AREAL AND TairoRAL DISTRIBUTION AND BEHAVIOR OF RARE AND KHDANG.IERED 
MARTRE llU1ffl.ALS AND TUJ!lTLES TR lj/{ATERS UTHIN AND ADJACENT TO THE FOUL-AREA 
DISPOSAL SITE (FADS) 

M. T. Weinrich, L. A, Selzer and P. M. Payne 
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SPECIES ACCOUNTS 

Humpback Whales Megaptera novaeanglia~ 

Use of the northern Stellwagen waters (including the waters surrounding 
the FADS) by humpbacks varies both annually and seasonally. Concentrations of 
whales are greatest in the summer and early fall and lowest in winter and early 
spring (Figs. 16a-e) with certain exceptions. August 1985, saw little use, 
although this is a month in which many humpbacks are resident on northern 
Stellwagen, during 1985, Similarly, spring of 1984 involved a higher than 
normal abundance of humpbacks. 

One of the most important uses of Stellwagen Bank by cetaceans is for 
feeding (Fig. 17), However, the intensity of surface feeding behavior on 
northern Stellwagen is quite variable. During 1980, 1981, as well as brief 
periods in 1982 through 1985, feeding on Stellwagen was very active. Groups of 
up to 100 humpbacks were commonly found feeding on sand eel. Most members of 
the groups were adults, and most were using the bubble cloud feeding style 
described by Hain~~• (1982) and Mayo~ al (1985) • Prey, when identified, 
were sand eel on all but eight observations; those eight involved feeding on 
dense concentrations of euphausiids. Although humpbacks 1-3 years old were 
seen surface feeding at times, they were observed feeding much less often than 
adults. It is the impression of the Cetacean Research Unit (CRU) that these 
young whales engage in more sub-surface feeding. Feeding was observed less 
frequently in the immediate vicinity of the FADS than on northern Stellwagen 
Bank. 

In 1982 and 1983, southern Jeffreys Ledge was the site of similar feeding 
groups, This area received some use by feeding humpbacks in the fall of 1984 
as well. 

The short-term movements of humpback whales within the northern Stellwagen 
system appear to be dictated primarily by prey availability. Some locations on 
Stellwagen consistently receive high use, while other areas in the immediate 
vicinity of Stellwagen receive high use only periodically. For example, in 
October of 1985, the immediate area of the FADS was the location where most of 
the humpbacks in the vicinity were found. 
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Figure 16. Sightings of the humpback whale within the waters of the Foul-Area 
Disposal Site study area by season. 

Sources: Data from the Cetacean Research Unit; Hain et al. 1981; 
Payne et al, 1984; MBO unpubl. data, 1985-1986; Gulf of 
Maine Cetacean Sighting Network 1975-1981. 
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