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Introduction
Cetaceans are the sub-group of 
marine mammals that includes 
whales, dolphins, and porpoises. 
Because of their extensive  
migrations, they have very large 
geographic ranges often encom-
passing hundreds of thousands  
of miles in an individual’s life-
time. One consequence of these 
large geographic ranges is  
frequent opportunity to interact 
with humans. These interactions, 
including exposure to shipping 
traffic, fishing gear, pollution,  
underwater noise, and the  
effects of climate change on  
them and their food sources,  
can pose serious threats to marine mammal populations. Species chosen for inclusion in this assessment represent the 
diversity of cetaceans in the Northwest Atlantic. Some of the target whales are considered threatened or endangered,  
and the porpoise and dolphin species selected represent a range of species that inhabit the region.
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Selection of Target Species
Technical team members and external experts identified 
the target species for this group as well as the most appro-
priate data sources and approaches for documentation and 
analysis. Several factors were considered when selecting 
the target cetacean species, including population status 
and distribution in the region. The home ranges of the 
species included in this assessment extend through part 
or all of the region (and beyond), from inshore to offshore 
and north to south. The selected set of species also was 
chosen to represent the diversity of cetacean species that 
occur in the region. The final list of targets is:

Baleen Whales
•	 Fin whale (Balaenoptera physalus) 
•	 Humpback whale (Megaptera novaeangliae) 
•	 Minke whale (Balaenoptera acutorostrata)
•	 North Atlantic right whale (Eubalaena glacialis) 
•	 Sei whale (Balaenoptera borealis) 

Toothed Whales
•	 Atlantic white-sided dolphin (Lagenorhynchus acutus)
•	 Bottlenose dolphin (Tursiops truncatus) 
•	 Harbor porpoise (Phocoena phocoena)
•	 Sperm whale (Physeter macrocephalus)
•	 Striped dolphin (Stenella coeruleoalba)

Population Status and 
Importance of the Northwest 
Atlantic Region
Cetaceans targeted by this assessment primarily use the 
Northwest Atlantic for feeding, nursing, and migra-
tion. For most baleen species, breeding occurs outside of 
the region or the location is unknown, while some small 
toothed whales may use the region for breeding. The fin, 
humpback, North Atlantic right, sei, and sperm whales 
are listed as Endangered by the Endangered Species Act. 
The IUCN Red List documents the fin, sei, and North 
Atlantic right whales as “endangered,” sperm whales 
as “vulnerable,” and minke and humpback whales and 
Atlantic white-sided, bottlenose, and striped dolphins as 
species of “least concern” (IUCN 2008). Unfortunately, 

there are limited data to determine the population status 
of most target species at this time. The majority of exist-
ing data are derived from marine mammal aerial and ship 
surveys, and a large portion of the information consists of 
individual sightings. Survey effort is higher in the summer 
and generally occurs when researchers know cetaceans will 
be sighted. Researchers and observers are often hindered 
by weather, and have varying missions and research goals, 
usually dictated by funding sources.

A species of particular concern in this region is the North 
Atlantic right whale, which is considered to be one of the 
most critically endangered large whales in the world and 
could be facing extinction (Clapham and Mead 1999; 
Kenney 2002). The right whale population is currently 
estimated to be approximately 438 individuals (North 
Atlantic Right Whale Consortium 2009.) Calculations 
based on demographic data through 1999 indicate 
that their current mortality rate would reduce popula-
tion growth by approximately 10% per year (Fujiwara 
and Caswell 2001; Kraus et al. 2005; NMFS 2007a). 
However, minimum population counts (photo-identifica-
tions) suggest a small level (<2%) of growth in recent years 
(North Atlantic Right Whale Consortium 2009). 

Ecosystem Interactions and 
Ecological Dependencies
Relationships between cetaceans and their environment 
are complex and can vary by ecosystem. While the ex-
act ecological function of cetaceans is not fully known, 
insights into their role in the marine ecosystem have 
emerged through large-scale studies of species-ecosystem 
interactions and community structure (Bowen 1997). 
Katona and Whitehead (1988) hypothesized that marine 
mammals could play a major role in determining the be-
havior and life history traits of their prey species, affecting 
nutrient storage and cycling, and altering benthic habitats.

For example, as predators, cetaceans are major consumers 
of production at most trophic levels, specifically feeding 
on organisms like zooplankton, invertebrates, and forage 
fish in the region. Cetaceans studied in this assessment are 
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split into two suborders based on morphological structure 
used in feeding: Mysticeti and Odontoceti (baleen and 
toothed whales). Mysticetes, including fin, humpback, 
minke, right, and sei whales, use baleen, a highly struc-
tured filtration system made of plates of keratin (similar 
to human fingernails), to separate prey from water. They 
typically forage for pelagic prey, consuming large quanti-
ties of prey at one time, including zooplankton (e.g., co-
pepods), euphausiids (e.g., krill), and small fish (e.g., sand 
lance, herring, mackerel) (Nemoto 1959; Jonsgard 1966; 
Mitchell 1975c; Kawamura 1982; Mizroch et al. 1984; 
Kenney et al. 1985; Haug et al. 1995; Flinn et al. 2002; 
Perrin and Brownell 2002). Some baleen species like sei 
and right whales are dependent on euphausiids and co-
pepods when feeding in the North Atlantic, while other 
species are less selective in their diet (Nemoto 1959; Kraus 
et al. 1988). 

Odontocetes possess teeth and include the Atlantic white-
sided dolphin, bottlenose dolphin, striped dolphin, and 
sperm whale. Typically, toothed whales prefer larger prey 
than baleen whales and consume individual organisms. 
Primary food sources for toothed whales are cephalopods 
(e.g., small and large squid), small fish (e.g., smelt, her-
ring, mackerel), and demersal fish (e.g., cod, skate) (Smith 
and Whitehead 2000; Archer 2002; Sergeant et al. 1980; 
Katona et al. 1978). Within the boundaries of the study 
area both baleen and toothed whales have two other po-
tential predators besides humans, the killer whale, Orcinus 
orca, and large sharks (Hancock 1965; Dolphin 1987; Perry 
et al. 1999; Heithaus 2001; Pitman et al. 2001; Perrin and 
Brownell 2002; Horwood 2002).

Northwest Atlantic Distribution 
and Important Areas

Methods
Geospatial analyses for cetaceans were obtained from 
the United States Navy (see Department of Navy 2005). 
These analyses were completed for the Navy’s Marine 
Resource Assessments (MRA), a program used to develop 
comprehensive data and literature concerning protected 

and managed marine resources found in their operating 
areas for use in environmental and biological assessments 
prepared in accordance with various federal laws (e.g., 
Marine Mammal Protection Act, National Environmental 
Policy Act). Data were from the Navy’s Northeast MRA 
study region, which covers the entire Northwest Atlantic 
study area except for the mouth of the Chesapeake Bay 
west of 75.67°W longitude. This gap was filled with data 
from the Navy’s Southeast MRA study region, shown 
in pink in Figure 10-1. The initial sightings used in 
the Navy’s analysis were taken from National Marine 
Fisheries Service-Northeast Fisheries Science Center 
(NMFS-NEFSC) Aerial Surveys, NMFS-NEFSC 
Shipboard Surveys, and the North Atlantic Right Whale 
Consortium Database. Data used in these analyses were 
primarily collected via aerial and shipboard surveys during 
daylight hours, weather permitting. Each MRA used dif-
ferent dates to determine their seasons. The seasons used 
in the Northeast were winter: Jan - March, spring: April 
- June, summer: July - August, and fall: Oct - Dec. The 
dates used in the Southeast were winter: Dec 6 - April 5, 
spring: April 6 - July 13, summer: Jul 14 - Sept 16, and fall: 
Sept 17 - Dec 5. Because of the different season dates, data 
were processed independently, but displayed together on 
the map.

One issue with interpreting marine mammal data is the 
bias introduced by uneven survey coverage or “effort.” For 
example, an area may have few sightings because of the ab-
sence of cetaceans or there just may be little survey effort 
in that location. A standard approach to overcoming this 
bias is using effort-corrected sightings data (Kenney and 
Winn 1986; Shoop and Kenney 1992). Calculating sight-
ings per unit effort or SPUE, an index of relative density, 
allows for comparison of data spatially and temporally 
within a study area (Shoop and Kenney 1992). SPUE is 
calculated as:

SPUE = 1000*(number of animals sighted)/effort

Geospatial analysis obtained from the United States Navy 
included shapefiles of valid sightings for cetaceans studied 
in this assessment and pre-calculated effort grids for each 
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Figure 10-1. United States Navy Marine Resource Assessment study boundaries.
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season. The validity of sightings was carefully screened 
and verified by Navy contractors before inclusion in the 
model. Invalid records were not included in the analysis. 
Using the formula above, SPUE was calculated for each 
target species, for each season, and for each ten minute 
square.

Maps, Analysis, and Areas of Importance

Baleen Whales
Fin Whale
Fin whales appeared to move throughout the region, both 
inshore and offshore, and aggregate in some spots. As 
with other baleen whales, they typically used the southern 
part of the region for migration and the northern parts 
for feeding during months with large abundances of prey 
species. Distribution maps indicated the presence of some 
fin whales along the southeast portion of the region dur-
ing the winter months (Figure 10-2a). Data also indicated 
larger aggregations of fin whales in the highly produc-
tive waters of the Gulf of Maine and Bay of Fundy in 
the spring and summer inshore of the Continental Shelf 
break, with a significant congregation at the 100 m iso-
bath around Georges Bank in the spring (Figures 10-2b 
and 10-2c). Other studies have presented similar findings, 
reporting that the most important northern areas for fin 
whales appeared to be the Great South Channel, along the 
50 m isobath past Cape Cod, Stellwagen Bank, and Cape 
Ann to Jeffreys Ledge (Hain et al. 1992). 

	 Important Marine Areas for Fin Whale
	 Gulf of Maine (Cape Cod Bay, Jeffreys Ledge,  
	 Stellwagen Bank, Georges Bank and Great South  
	 Channel), Bay of Fundy 

Humpback Whale
The humpback whale population included in this study 
travels annually between winter breeding grounds in 
the Caribbean and summer feeding areas in the Gulf of 
Maine, Georges Bank and the Bay of Fundy (Figure 10-
3a). This species is therefore largely absent from those 
feeding areas in winter, but it has been sighted off the 
Mid-Atlantic states and the southeast United States 

(Swingle et al. 1993; Barco et al. 2002). In spring, the 
greatest concentrations of humpback whales occurred in 
the southwestern Gulf of Maine and Massachusetts Bay 
(Figure 10-3b). This species was more broadly distributed 
in summer and fall, with areas of concentration in the 
southern Gulf of Maine and the Bay of Fundy (Figure 10-
3c and 10-3d). 

These results are largely consistent with the results of pri-
or studies using older datasets (CeTAP 1982). Prior work 
has also shown that humpback whale distribution across 
the northern study range depends on physical factors 
such as bottom depth and slope (CeTAP 1982; Hamazaki 
2002) as well as the abundance and distribution of her-
ring and sand lance (Payne et al. 1986; Payne et al. 1990; 
Weinrich et al. 1997). Prey fish distribution can also result 
in significant temporal variation in distribution patterns, 
even from one year to the next (Payne et al. 1986; Payne 
et al. 1990; Weinrich et al. 1997). On an individual level, 
humpback whales are known to return preferentially to 
one or more areas within their feeding range, but also to 
move among available feeding sites within and between 
years (Robbins 2007). In addition, although all ages and 
sexes can be found across the feeding range of this spe-
cies, the southern Gulf of Maine is more frequently used 
by mature females and juveniles as compared to northern 
Gulf of Maine and Bay of Fundy areas (Robbins 2007). 
This distribution suggests that there may be other demo-
graphic factors to consider when evaluating habitat im-
portance, in addition to observed densities. However, such 
information is rarely available for the other species under 
investigation. 

	 Important Marine Areas for Humpback  
	 Whale
	 Gulf of Maine (Massachusetts Bay, Jeffreys Ledge,  
	 Stellwagen Bank, Great South Channel, northern  
	 edge of Georges Bank), Bay of Fundy 
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Figure 10-2. Fin whale sightings per unit effort (SPUE) by season.
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Figure 10-3. Humpback whale sightings per unit effort (SPUE) by season.
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Minke Whale
Following patterns similar to fin and humpback whales, 
minke whales migrated to the productive areas of the Gulf 
of Maine and were sighted there in the spring and sum-
mer months (Figure 10-4b and 10-4c). In studies in the 
northern Atlantic, they have been found to be positively 
correlated with gravel/sand seabed types as well as the dis-
tribution of sand eel and herring populations in the sum-
mer in New England waters (Naud et al. 2003; Macleod 
et al. 2004). There were limited sightings in the fall and 
winter (Figure 10-4a and 10-4d).

	 Important Marine Areas for Minke Whale
	 Gulf of Maine (Cape Cod Bay, Jeffreys Ledge,  
	 Stellwagen Bank, and Great South Channel)

North Atlantic Right Whale
North Atlantic right whales are known to migrate season-
ally and spend time in the Northwest Atlantic region in 
spring through early summer. They are found on feeding 
grounds off the northeastern United States and east-
ern Canada. In the spring, feeding aggregations of right 
whales have been found in the Gulf of Maine especially 
in Cape Cod Bay and along the Great South Channel 
into deeper basins in the north (Kenney and Winn 1986, 
Mitchell et al. 1986, Kenney et al. 1995). The Bay of 
Fundy is a well known feeding site for right whales during 
the summer and early fall and aggregations of whales have 
been seen there every year (Figure 10-5a, 10-5b, 10-5c, 10-
5d). Standardized visual survey effort in the Stellwagen 
Bank National Marine Sanctuary (SBNMS) (Wiley et 
al. 2003) and increasing passive acoustic monitoring ef-
forts over the winter months on Jeffreys Ledge and in the 
Stellwagen Bank Marine Sanctuary (Mussoline et al. in 

review) have detected the presence of right whales in the 
northeastern portion of the sanctuary and on Jeffreys 
Ledge beginning in late December through March. These 
data indicated that some fraction of the right whale popu-
lation overwinters in this region.

	 Important Marine Areas for North Atlantic  
	 Right Whale
	 Gulf of Maine (Cape Cod Bay, Jeffreys Ledge,  
	 Stellwagen Bank and Great South Channel), Bay  
	 of Fundy

Sei Whale
In the Northwest Atlantic, sei whales were sighted pre-
dominantly in the deep waters off the Continental Shelf 
edge in areas like the eastern edge of Georges Bank, the 
Northeast Channel and Hydrographer Canyon (CeTAP 
1982; Hain et al. 1985; NOAA 2008c); however, they 
have been known to sporadically move into shallower, 
inshore waters like Stellwagen Bank and Great South 
Channel as they switch prey species. Assessment data in-
dicated the same general pattern (Figure 10-6a, 10-6b, 
10-6c, 10-6d). Whales were reported in more inshore 
locations, such as the Great South Channel in 1987 and 
1989 and Stellwagen Bank in 1986 (Payne et al. 1990). In 
the past five years, sei whales have been sighted more fre-
quently inshore than in previous years and this has been 
linked to prey availability (Waring et al. 2008).

	 Important Marine Areas for Sei Whale
	 Gulf of Maine (Georges Bank, Northeast Channel,  
	 Canyons); Inshore (Cape Cod Bay, Jeffreys Ledge,  
	 Stellwagen Bank, Great South Channel)
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Figure 10-4. Minke whale sightings per unit effort (SPUE) by season.
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Figure 10-5. North Atlantic right whale sightings per unit effort (SPUE) by season.
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Figure 10-6. Sei whale sightings per unit effort (SPUE) by season.
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Toothed Whales
Atlantic white-sided dolphin
Atlantic white-sided dolphins display movement patterns 
that appeared to vary greatly by season. Although white-
sided dolphins were sighted in the Gulf of Maine, they mi-
grated south in the winter months. Bycatch records show 
presence of this species in the Mid-Atlantic Bight, but the 
species distribution in these areas was not well reflected in 
this analysis because of the limited survey data (Figure 10-
7a). In the spring and summer, Atlantic white-sided dol-
phins were located throughout the Gulf of Maine, east of 
Long Island, and east of Cape Cod to the eastern edge of 
the assessment boundary in high abundances (Figure 10-
7b and 10-7c). Fall patterns showed sparsely distributed 
sightings throughout the Gulf of Maine (Figure 10-7d).

	 Important Marine Areas for Atlantic  
	 White-sided Dolphin
	 Gulf of Maine to the edge of Georges Bank, east of  
	 Long Island; Not enough data to determine areas in  
	 the Mid-Atlantic Bight

Bottlenose Dolphin
The data indicated that bottlenose dolphins are found 
mostly offshore in the region, from the 100 m contour to 
the Continental Shelf edge. In the winter, bottlenose dol-
phins were present in the southern portion of the region 
and along the Continental Shelf edge (Figure 10-8a). In 
the spring, summer, and fall, bottlenose dolphins were 
found in high abundances along the shelf-slope break, 
with a clear area of mid- to high abundance at the mouth 
of Chesapeake Bay in the summer (Figure 10-8b, 10-8c, 
10-8d). Mid-Atlantic surveys have indicated that bottle-
nose are also abundant in coastal areas of Virginia and 
North Carolina, especially in the winter when more than 
half of the sightings were between the shoreline and 3 km 
from shore (Barco et al. 1999; Torres et al. 2005).

	 Important Marine Areas for Bottlenose  
	 Dolphin
	 Throughout the region from 100 m to the  
	 Continental Shelf edge, coastal and estuarine  
	 environments including the Chesapeake Bay

Harbor porpoise
Distinct distribution patterns vary greatly by season in 
harbor porpoise populations in the Northwest Atlantic. 
Similar to the Atlantic white-sided dolphin, harbor 
porpoises migrated south in the winter months (Figure 
10-9a). Current survey effort does not capture their true 
distribution in the southern portion of our region, but by-
catch records have indicated the species is present. In the 
spring, harbor porpoises were distributed throughout the 
Gulf of Maine and east and south of Long Island. During 
the summer, harbor porpoises were concentrated in the 
northern part of the Gulf of Maine and the Bay of Fundy 
in high abundances. Fall patterns for harbor porpoises 
showed a coastal distribution in the Gulf of Maine with 
high abundances in the Bay of Fundy.

	 Important Marine Areas for Harbor  
	 Porpoise
	 Gulf of Maine to the edge of Georges Bank, east  
	 and south of Long Island; Not enough data to  
	 determine areas in the Mid-Atlantic Bight
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Figure 10-7. Atlantic white-sided dolphin sightings per unit effort (SPUE) by season.
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Figure 10-8. Bottlenose dolphin sightings per unit effort (SPUE) by season.
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Figure 10-9. Harbor porpoise sightings per unit effort (SPUE) by season.
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Sperm Whale
Data indicated that sperm whales were present along the 
shelf-slope break, primarily between 200-2000 m, in the 
Mid-Atlantic portion of the region, with most sightings 
occurring in the summer months (Figure 10-10a). Other 
studies have indicated similar patterns in sperm whale dis-
tribution, reporting that sightings are centered along the 
Continental Shelf break and over the Continental Slope 
from 100 to 2000 m deep and in submarine canyons and 
edges of banks (Mitchell 1975b; Waring et al. 2008).

	 Important Marine Areas for Sperm Whale
	 Continental Shelf edge and canyons throughout the  
	 region

Striped Dolphin
Based on data used in this assessment, striped dol-
phins were distributed in low numbers offshore along 
the shelf-slope break throughout the region (Figure 
10-11a). Current survey effort may not capture the full 
pattern of distribution in the region. CeTAP (1982) re-
ported that striped dolphins are known to range along 
the Continental Shelf and out to the slope from Cape 
Hatteras to the southern edge of Georges Bank. 

	 Important Marine Areas for Striped Dolphin
	 Continental Shelf edge, canyons and Continental  
	 Slope throughout the region

Human Interactions
Cetaceans are vulnerable to pressures caused by direct 
and indirect interactions with humans for many reasons, 
including their longevity, low fecundity, high position in 
the food chain, and highly migratory nature. Threats to 
Northwest Atlantic marine mammal populations include 
bycatch and entanglement in fishing gear; collisions with 
vessels at sea; depletion of prey resources; disturbance 
caused by ship noise, drilling on the sea floor, and other 
acoustic inputs to the marine environment; and high 
levels of marine contaminants (Reeves et al. 2003). The 
full effects of these interactions throughout the region 
are not fully known. However, intensive research on the 
interactions between cetacean and humans is taking place 

in the SBNMS (Clark et al. 2009; Hatch et al. 2008; 
Hatch et al. 2008; Scheifele and Darre 2005; SBNMS 
2009; Wiley et al. 2003; Wiley et al. 2008). This is an 
area with a particularly strong overlap between humans 
and cetaceans, and frequent reports of entanglement and 
vessel strikes (Jensen and Silber 2003; Wiley et al. 2003; 
SBNMS 2008).

All large whale species in the region are known to be 
vulnerable to vessel strikes, but the frequency and sites of 
those interactions are also poorly understood. Ship strikes 
accounted for 53% of the resolved deaths in necropsied 
right whales (Campbell-Malone et al. 2008). There is 
little evidence that right whales avoid vessels, and whales 
may even become tolerant to vessel noise and ignore it 
(Nowacek et al. 2004). In the absence of better data, 
shipping lanes have already been shifted within several 
high density cetacean habitats, such as the SBNMS and 
the Bay of Fundy, to reduce the probability of a strike. 
It is not yet clear to what degree the higher frequency of 
reports of interactions is due to a greater number of pos-
sible observers. Cetaceans in the North Atlantic are also 
the target of a large commercial whale watching industry. 
Although the effects of whale watching are not well un-
derstood, recent research in the Stellwagen Bank area has 
failed to detect an impact on juvenile survival or calving 
rates (Weinrich and Corbelli 2009).

Interaction between the fishing industry and cetaceans 
in United States waters has been documented by federal 
monitoring programs. Entanglement is a documented 
source of injury and death for a wide range of cetacean 
species in the region (Waring et al. 2009). Small toothed 
whales, such as Atlantic white-sided and bottlenose dol-
phins, have been observed as bycatch in a variety of fisher-
ies, including those utilizing sink gillnets, bottom trawls, 
mid-water trawls, and herring trawls (NMFS 2006b; 
ATGTRT 2007). Large whales have also been shown to 
interact with fishing gear. For example, minke whales are 
prone to entanglement in fishing gear and collision with 
vessels due to their predominantly coastal distribution in 
spring and summer (NMFS 2007b). Incidental capture of 
minke whales has been observed in the northeast bottom 
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Figure 10-10. Sperm whale sightings per unit effort (SPUE) by season.
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Figure 10-11. Striped dolphin sightings per unit effort (SPUE) by season.
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trawl, northeast and mid-Atlantic lobster trap/pot, and 
other unidentified fisheries, although not all captures have 
resulted in mortalities (NMFS 2007b). Entanglement of 
humpback and northern Atlantic right whales in fishing 
gear such as bottom gillnets, lobster gear, weirs, longlines, 
and purse seines (Johnson et al. 2005) has been docu-
mented. Scar-based studies of humpback and right whales 
indicate that reported events underestimate true entangle-
ment frequency (Robbins and Mattila 2004, Knowlton 
et al. 2005). At present, there are few data on where large 
whale entanglements actually occur within the region, and 
therefore which areas, if any, pose greatest risk.

The effect of human-generated noise on cetaceans re-
mains a highly controversial and poorly understood con-
servation issue (see review in Clark et al. 2007 and Parks 
and Clark 2007; Richardson et al. 1995; NRC 2003). 
Human-generated sound in the sea comes from a variety 
of sources, including commercial ship traffic, oil explo-
ration and production, construction, acoustic research, 
and sonar use. Underwater sounds are also generated by 
natural occurrences such as wind-generated waves, earth-
quakes, rainfall, and marine animals. Cetaceans are highly 
vocal and dependent on sound for almost all aspects of 
their lives (e.g. food-finding, reproduction, communica-
tion, detection of predators/hazards, and navigation), 
heightening concerns regarding the impacts of human-in-
duced noise (NRC 2003). Due to the behavior of sound 
in the ocean (particularly low frequency sound), noise 
can propagate over large distances, thus both spatial and 
temporal scales of potential impact can be large. There is a 
great deal of observed variation in noise responses among 
both cetacean species and individuals of different genders, 
age classes, with different prior experiences with noise, 
and in different behavioral states (Southall et al. 2007). 
Species with similar hearing capabilities have been found 
to respond differently to the same noise.

Observed effects of noise on cetaceans include changes in 
vocalizations, respiration, swim speed, diving, and forag-
ing behavior; displacement; avoidance; shifts in migration 
path; hearing damage; and strandings (Parks and Clark 
2007). For example, in a Newfoundland inlet, two hump-

back whales were found dead near the site of repeated sub-
bottom blasting with severe mechanical damage to their 
ears (Ketten 1995). Sperm whales exposed to the sounds 
of pingers used in calibration systems to locate hydro-
phone arrays temporarily stopped communicating, and fell 
silent, changed their activities, scattered, and moved away 
from the source of the sound (Watkins and Schevill 1975; 
Watkins et al. 1985). Responses of cetaceans to noise can 
often be subtle, and there are many documented cases of 
apparent tolerance of noise. However, marine mammals 
showing no obvious avoidance or changes in activities may 
still suffer important consequences. Observed reactions 
to noise in marine mammals could result in population-
level impacts such as decreased foraging efficiency, higher 
energetic demands, less group cohesion, higher predation, 
and decreased reproduction (NRC 2005). However, the 
whales showed no signs of avoidance or disturbance which 
may indicate habituation to noise. Alternatively, the noises 
may have no biologically significant effects. Much research 
effort is currently focused on better known cetacean pop-
ulations that have been exposed to long-term human-in-
duced noise to assess population consequences (i.e. North 
Atlantic right whales, Clark et al. 2009).

The effects of marine contaminants like endocrine dis-
ruptors and biotoxins from harmful algal blooms on ce-
taceans are not fully known. Mass stranding events have 
been documented and connected to ingestion of contami-
nated food sources. For example, in the winter of 1989, 
a mass stranding of humpback whales in Cape Cod Bay, 
Massachusetts was linked to a recent food source, Atlantic 
mackerel (Geraci et al. 1989). These mackerel were con-
taminated with saxitoxin, a toxin produced by the micro-
scopic marine algae, Alexandrium spp., which is the cause of 
paralytic shellfish poisoning in humans. Determination 
and tracking of the effects of these contaminants is a rap-
idly evolving science (see review in Rolland et al. 2007). 
Because of the size, free-swimming nature, and endan-
gered status of many cetaceans, it has been difficult to 
collect the type of non-lethal samples (e.g. blood and tis-
sue) needed to diagnose diseases or monitor physiological 
responses to these contaminants. Analysis of free-floating 
scat samples has provided a suite of new information about 
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cetaceans, their prey and the containments that affect 
them, including the DNA from the originating animal, 
DNA from their prey, marine biotoxins, and stress hor-
mones, and is providing many new insights and data about 
the interaction between cetaceans and contaminants.

Management and 
Conservation
Regulatory Authorities
All of the species studied in this assessment are feder-
ally protected by the National Oceanic and Atmospheric 
Administration’s National Marine Fisheries Service un-
der the Marine Mammal Protection Act (MMPA). The 
MMPA prohibits, with certain exceptions, the “take” of 
marine mammals in United States waters and by United 
States citizens on the high seas, and the importation of 
marine mammals and marine mammal products into the 
United States (NOAA 2007b). The Endangered Species 
Act (ESA) also lists the fin, humpback, sei, sperm, and 
North Atlantic right whales as “endangered” and prohibits 
“take” of these species, in addition to mandating that criti-
cal habitat is designated for these species, where appropri-
ate, and recovery plans are developed and implemented. 
Where these species are found within National Marine 
Sanctuaries, they are also protected under the United 
States National Marine Sanctuaries Act.

Current Conservation Efforts
Many ongoing cooperative conservation efforts focus on 
marine mammals, including federal, international, and 
state agencies and academic institutions and non-profit 
organizations. Internationally, one of the first protection 
measures for whales came when right whales were protect-
ed by the 1st International Convention for the Regulation 
of Whaling in 1935. Their protected status has been con-
tinued by the International Whaling Commission, since 
its founding in 1946 (Donovan 1991).

In the United States, as part of their listing as Endangered 
Species, the ESA requires NMFS to develop and imple-
ment recovery plans; many species listed as conservation 

targets in this assessment have draft plans in review or 
final plans being implemented. A final Recovery Plan 
has been published for the North Atlantic right whale 
under the Marine Mammal Protection Act and is being 
implemented (NMFS 2005). Critical habitat has also 
been designated for this species, including portions of 
Cape Cod Bay and Stellwagen Bank, and the Great South 
Channel (NMFS 1994). An intensive long-term effort, 
based primarily at the New England Aquarium in Boston, 
Massachusetts and NOAA’s Northeast Fisheries Science 
Center in Woods Hole, Massachusetts, monitors the 
North Atlantic right whale population, identifies risk fac-
tors, and develops and implements measures to reduce hu-
man-induced mortality and injury. A final Recovery Plan 
(1991) was also released by NMFS for the conservation 
of humpback whales that either occur seasonally or are 
residents of United States waters. The plan has four main 
objectives: 1) to maintain and enhance historical and cur-
rent known humpback whale habitats, 2) to identify and 
reduce human related injury and mortality, 3) to research 
population structure, and 4) to improve administration 
and coordination of the recovery plan.

A draft Recovery Plan for fin and sei whales was issued 
by NMFS, and released for public comment and review. 
However, it was not finalized and it was subsequently de-
termined that separate Recovery Plans should be issued 
for each species. A revised Draft Recovery Plan for the 
fin whale was released by NMFS for public comment in 
2006, but a Recovery Plan has not been drafted for the sei 
whale at this point. The Fin Whale draft Recovery Plan 
suggests continued international cooperation to protect 
the fin whale and further research on fin whale popula-
tion structure (NMFS 2006a). A draft Sperm Whale 
Recovery Plan was also released and suggests continued 
research on the structure of sperm whale populations, 
identification and protection of relevant habitats within 
and outside of United States waters, reduction of the fre-
quency of human caused injury and mortality, and maxi-
mization of efforts to obtain scientific information from 
stranded or entangled individuals (NMFS 2006c). To 
date, these two draft plans have not been finalized.
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Under Section 118 of the Marine Mammal Protection 
Act, NMFS convened the Large Whale Take Reduction 
Team with a goal to develop a Take Reduction Plan 
(TRP) for large whales. The purpose of the submitted 
plan was to reduce the level of serious injury and mor-
tality of three strategic stocks of large whales (North 
Atlantic right, humpback, and fin) in commercial gillnet 
and trap/pot fisheries (LWTRT 1997). The measures 
identified in the TRP were also intended to benefit minke 
whales, which are not designated as a strategic stock, but 
are known to be taken incidentally in gillnet and trap/pot 
fisheries. The TRP consists of both regulatory and non-
regulatory measures, including broad-based gear modifica-
tions, time/area closures, and extensive outreach efforts. 

NMFS also assembled the Atlantic Trawl Gear Take 
Reduction Team to develop a TRP to limit the incidental 
injury and mortality of Atlantic white-sided dolphins, 
long-finned pilot whales (Globicephala melas), short-finned 
pilot whales (Globicephala macrorhynchus), and common dol-
phins (Delphinus delphis) in the northeast and mid-Atlantic 
trawl fisheries (ATGTRT 2007). The bottlenose dolphin 
TRP aimed to reduce incidental injury and mortality 
within six months and provided a framework for long-
term reduction of dolphin mortality, taking into account 
the economics of the commercial fishing industry (NMFS 
2006b). There is no recovery or management plan for the 
striped dolphin, as it is not listed as endangered or threat-
ened under the Endangered Species Act and is not subject 
to high fisheries-related mortality.

Regulations governing activities in SBNMS, situated at 
the mouth of Massachusetts Bay, provide protection for 
a portion of the northern habitat range of many species 
studied in this report. Research at SBNMS has focused on 
standardized surveys of large whales and tagging programs 
and multiple monitoring efforts to support spatially-ex-
plicit risk assessments of various human-induced threats, 
including ship strikes, fishing gear entanglement, and 
shipping noise. This research has supported the rerouting 
of traffic in Massachusetts Bay to reduce risk of vessel col-
lisions, tools for assessing the impact of noise masking on 
large whale communication, and support for East-Coast 
wide regulations on gear types to reduce entanglements. 
These programs are highly collaborative in nature, involv-
ing staff from the sanctuary, NOAA’s Northeast Fisheries 
Science Center and Northeast Regional Office, the 
United States Coast Guard, as well as academic partners 
(listed below) and collaborators from private industry in 
the region (i.e. Marine Acoustics, Inc., ICAN, and Oasis, 
Inc.).

A variety of government agencies, academic institu-
tions and non-profit organizations are actively involved 
in cetacean research and/or conservation in the region. 
Colleges and universities at which there are research 
programs studying many aspects of cetacean biology, 
genetics, and distribution include (but are not limited 
to) Cornell University, Dalhousie University, Duke 
University, Trent University, University of North 
Carolina Wilmington, University of Rhode Island, and 
Woods Hole Oceanographic Institution. Non-profit 
organizations involved in cetacean research or conserva-
tion include the Canadian Whale Institute, Cetacean 
Society International, Georgia Environmental Policy 
Institute, Grand Manan Whale and Seabird Research 
Station, International Fund For Animal Welfare, Marine 
Mammal Commission, New England Aquarium Right 
Whale Project, Ocean Conservancy, North Atlantic 
Right Whale Consortium, Nova Scotia Museum of 
Natural History, Provincetown Center For Coastal 
Studies, The Humane Society of the United States, 
Virginia Aquarium & Marine Science Center, Whale 
and Dolphin Conservation Society, Whale Center of 
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New England, World Wildlife Fund Canada, WhaleNet. 
Other United States and Canadian federal agencies en-
gaged in research and conservation activities include, 
Fisheries and Oceans Canada/Marine Fish at Division 
St. Andrews Biological Station, Fisheries and Oceans 
Canada/Maritimes Species at Risk Office, Florida 
Fish and Wildlife Conservation Commission/Fish and 
Wildlife Research Institute, Georgia Department of 
Natural Resources/Coastal Nongame and Endangered 
Wildlife Program, and the Office of Naval Research 
Marine Mammal Program.

Species Accounts
Atlantic White-sided Dolphin 
(Lagenorhynchus acutus)
Atlantic white-sided dolphins, one of the most abundant 
cetaceans in the Northwest Atlantic (Kenney et al. 1996), 
are a pelagic species that inhabits Continental Shelf wa-
ters. They are most abundant in areas of steepest subsur-
face topographic relief (Gaskin 1992), and are known to 
inhabit temperate and sub-polar waters throughout the 
northern North Atlantic (Cipriano 2002). Within the 
boundaries of the region, white-sided dolphins are most 
common in Continental Shelf waters to the 100-m depth 
contour (CeTAP 1982) from Hudson Canyon (approxi-
mately 39oN) to Georges Bank, in the Gulf of Maine, and 
lower Bay of Fundy. They have also been sighted occasion-
ally in the Gulf of St. Lawrence (Northridge et al. 1997).

Atlantic white-sided dolphins have seasonal distribution 
patterns in this region. These animals have been sighted 
in high numbers from Georges Bank to the lower Bay of 
Fundy from June to September, while an intermediate 
number of sightings occur from October to December 
and low sightings occur from January to May. Sightings 
south of Georges Bank, particularly around Hudson 
Canyon, occur year round, but at low densities (Payne 
and Heinemann 1990). This species is sighted in small 
groups of up to several thousand (superpods) throughout 
the region, a possible strategy for foraging or cooperative 
feeding. This species is also known to be associated with 
fin and humpback whales, since they consume similar prey 
species (Reeves et al. 2003). Gaskin (1992) suggested a 

separation between the population in the southern Gulf of 
Maine and the Gulf of St. Lawrence based on the decrease 
in sightings during the summer months along the Atlantic 
coast of Nova Scotia. The life span of Atlantic white-sided 
dolphins is reported to be up to 22 years for males and 27 
years for females. The average adult length is 250 cm for 
males and 224 cm for females. They are thought to calve 
every two to three years with a gestation period of 10-12 
months (Cipriano 2002). Calving has been estimated to 
occur from May to August, predominantly in June and 
July (Sergeant et al. 1980). The species in known for its 
tendency to mass strand, particularly in the area of Cape 
Cod Bay (Wiley et al. 2001)

Bottlenose Dolphin (Tursiops truncatus)
Bottlenose dolphins utilize a wide variety of coastal, 
inshore, and pelagic habitats in tropical and temperate 
waters of the world (Wells and Scott 1999). Bottlenose 
dolphins have been documented along the entire Western 
Atlantic coast, and in the eastern Atlantic, including the 
Azores, the British Isles, the Faroe Islands, the Baltic 
Sea, and the Mediterranean and Black Seas. Bottlenose 
dolphin ranges are restricted by temperature, occurring in 
North American waters of about 10 °C to 32°C; they are 
rarely seen poleward of 45° in either hemisphere (Wells 
and Scott 2002). In the Northwest Atlantic region, there 
are two genetically and morphologically distinct bottle-
nose dolphin populations, described as the coastal and 
offshore morphotypes (Duffield 1986). 

While the offshore bottlenose dolphin stock occurs in 
waters beyond the Northwest Atlantic, the offshore stock 
occurs regionally along the outer Continental Shelf and 
shelf/slope break (CeTAP 1982; Kenney 1990). This 
population has been documented in the far northern ar-
eas of the region on the Scotian shelf and as far south as 
coastal areas off Cape Hatteras in the spring and sum-
mer (Gowans and Whitehead 1995; NMFS 2008a). The 
coastal stock, originally thought to one migratory stock, 
has been proven to be a collection of many complex stocks 
(NMFS 2001). In this region, the coastal stock is re-
ported to extend from North Carolina to New York and 
the different groups have been shown to exhibit a vari-
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ety of patterns, including seasonal residency, year-round 
residency with large home ranges, and migratory and 
transient movements (Barco et al. 1999; NMFS 2008a). 
Coastal dolphins are further defined by their habitat use, 
where some bottlenose dolphins are seasonal residents in 
estuarine areas and may be genetically distinct from other 
coastal migratory stocks. For example, there are several 
stocks of estuarine bottlenose dolphins that have been 
identified from North Carolina in the Pamlico Sound 
(Torres et al. 2005). Seasonally, both northern and south-
ern coastal migratory stocks can be found in the region, 
with large aggregations of bottlenose dolphins around 
the Chesapeake Bay mouth during the summer months 
(Barco et al. 1999). The most northerly resident group 
has been reported from Cape Cod Bay, but this is atypical 
(Wiley et al. 1994).

Bottlenose dolphins tend to feed cooperatively and are 
commonly found exhibiting gregarious behavior while in 
groups (Caldwell and Caldwell 1972). Female bottlenose 
dolphins can live more than 50 years and males from 40 
to 45 years old (Wells and Scott 1999). Female bottle-
nose dolphins usually produce calves every three to six 
years (Wells and Scott 2002). Breeding whales in captiv-
ity are over 20 years of age and females can continue to 
give birth up to 48 years of age (Wells and Scott 2002). 
Spring and summer or spring and autumn calving peaks 
are known for most populations (Wells and Scott 2002). 
Calving occurs after a one-year gestation, peaking in the 
warmer months. Calves are born at 84-140 cm depending 
on the region. Calves grow rapidly during their first 1.5-2 
years. Females often reach sexual maturity before males 
(Wells and Scott 2002). Age at sexual maturity is about 
5-13 years for females and 9-14 years for males (Wells and 
Scott 2002). 

Fin Whale (Balaenoptera physalus)
Fin whales are found in all oceans of the world, but do 
not range past the ice limit at either pole (Aguilar 2002). 
The most important habitats identified for fin whales in 
the north appear to be the Great South Channel, along 
the 50-m isobath past Cape Cod, over Stellwagen Bank, 
and past Cape Ann to Jeffreys Ledge (Hain et al. 1992). 

The fin whale is the most common large whale from 
Cape Hatteras northward, accounting for 46% of all large 
whale sightings and 24% of all cetaceans sighted over the 
Continental Shelf between Cape Hatteras and Nova 
Scotia during 1978 - 1982 aerial surveys (CeTAP 1982). 

Fin whale movement usually occurs offshore rather than 
along the coastline which makes it difficult to track mi-
gration patterns (Mackintosh 1965; Perry et al. 1999). 
Consequently, there is little knowledge of the location of 
winter breeding grounds (Perry et al. 1999).There is some 
evidence that fin whales migrate to subtropical waters for 
mating and calving during the winter months and to the 
colder areas of the Arctic and Antarctic for feeding dur-
ing the summer months. Some observations suggest site 
fidelity and seasonal residency by females. Often, the same 
whales are sighted in the Gulf of Maine year after year 
(Seipt et al. 1990; Clapham and Seipt 1991; Agler et al. 
1993). Fin whales may be solitary or found in pairs, how-
ever larger groups may be found near feeding grounds in 
the region (Gambell 1985).

The fin whale is the second largest animal on Earth (after 
the blue whale); adult whales are known to range from 
20 to 27 m in length and weigh 50 -70 tons. Mature fe-
males are approximately 5-10% longer than mature males 
(Aguilar and Lockyer 1987). Adult males reach sexual 
maturity at about 5-15 years of age and, as in some other 
whale species, sexual maturity is reached before physi-
cal maturity. Mating occurs in the northern hemisphere 
from December to February, gestation lasts 11 months, 
and newly born calves are 6-7m long and weigh about 1-
1.5 tons (Aguilar 2002). Calves nurse for six months and 
are weaned when they are 10-12 m in length. Fin whales 
grow rapidly after birth and reach 95% of their maximum 
body size when they are 9-13 years old. Physical matu-
rity is reached at about 25 years of age and fin whales are 
known to live up to 80-90 years (Aguilar 2002). The re-
productive strategy of fin whales is closely integrated and 
synchronized with their annual feeding cycle; whales mate 
during the winter and weaning ends the following sum-
mer on productive feeding grounds (Laws 1961).
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Harbor Porpoise (Phocoena phocoena)
Harbor porpoises are found in northern temperate and 
subarctic coastal waters of the North Atlantic, North 
Pacific, and Black Sea (Bjorge and Tolley 2002). They are 
known to prefer shallow inshore waters of the Continental 
Shelf and are commonly sighted in estuaries, harbors, 
fjords, and bays. In the Northwest Atlantic, they are 
known to range from Greenland to Cape Hatteras, North 
Carolina. Dense aggregations of harbor porpoises ap-
pear in the northern Gulf of Maine and Bay of Fundy in 
waters less than 150 m deep during the summer (Gaskin 
1977; Kraus et al. 1983; Palka 1995). In the fall and spring 
months, they inhabit a more southerly range and are found 
primarily along the Continental Shelf from New Jersey 
to Maine from the coastline to over 1800 m in depth 
(Westgate et al. 1998). There are low numbers of indi-
viduals sighted north in Canadian waters and south in the 
Mid-Atlantic, but the majority of porpoises inhabit the 
middle range. In the winter, harbor porpoise sightings are 
predominantly absent from the Gulf of Maine and are 
sighted in New Jersey to North Carolina and occasionally 
down to Florida (Read and Westgate 1997). There does 
not appear to be a coordinated migration of harbor por-
poises to the Bay of Fundy area (NOAA 2008d). Harbor 
porpoises are very difficult to study as they are smaller in 
size, and spend little time at the surface. Their size typi-
cally makes them extremely hard to see from aerial and 
vessel surveys and therefore their distribution may not be 
accurately represented here.

Harbor porpoises are often associated with distributions 
in prey species. Satellite tagging studies have found harbor 
porpoises to aggregate around the 92 m isobath and fol-
low underwater ridges and banks where likely sources of 
prey aggregate during certain seasons (Read and Westgate 
1997; Bjorge and Tolley 2002). Harbor porpoises have 
been shown to feed primarily on Atlantic herring (Clupea 
harengus), but to also feed on silver (Merluccius bilinearis), red, 
and white hake (Urophycis spp.) (Gannon et al. 1998). They 
also feed on anchovies and capelin (Read 2002). Calves 
have been known to feed on euphausiids (Meganyctiphanes 
norvegica) in the Bay of Fundy (Smith and Read 1992). 

Adult females are an average of 160 cm in length and 
about 60 kg while males are usually smaller, growing to 
an average of 145 cm and 50 kg (Bjorge and Tolley 2002). 
They are known to live an average of 8-10 years although 
there have been porpoises known to live to over 20 years 
of age. Harbor porpoises become sexually mature between 
3 and 4 years old and have seasonal patterns of reproduc-
tion. There is a defined calving season that varies from 
region to region but is usually between May and August. 
Gestation lasts about 10.5 months and calves are weaned 
after less than a year. Calves are born at 70-75 cm and 5 
kg, but grow quickly in their first year and begin to feed on 
euphausiids after just a few months. In the Atlantic har-
bor porpoise population, females have calves yearly, but in 
the Pacific they only calve every other year. Harbor por-
poises are not known to be monogamous as they repeat-
edly mate with several individuals. Once adults, they tend 
to occur alone or in very small groups (Read 2002). 

Humpback Whale (Megaptera novaeangliae)
Humpback whales inhabit all major ocean basins from 
the equator to subpolar latitudes (Clapham 2002). Most 
humpback whales are known to spend the summer feed-
ing in northern waters and migrate south to low-latitude 
tropical waters for the winter where they breed and calve. 
In the North Atlantic Ocean, humpback whales aggre-
gate in several feeding areas: Iceland-Denmark Strait, 
Norway, western Greenland, Southern Labrador and east 
of Newfoundland, Gulf of St. Lawrence, and the Gulf 
of Maine/Nova Scotia region (Katona and Beard 1990; 
Stevick et al. 2006). Individual humpback whales main-
tain fidelity to a specific oceanic feeding ground, a prefer-
ence that is transmitted from mother to offspring (Martin 
et al. 1984; Clapham and Mayo 1987). 

During spring, summer, and fall, humpback whales can be 
found from the waters off Nantucket north to the Bay of 
Fundy and east to the edge of the Continental Shelf. In 
addition, there is documented exchange with the Scotian 
Shelf (Clapham et al. 2003). Humpback whale distribu-
tion across the northern study range depends on physical 
factors such as bottom depth and slope (CeTAP 1982; 
Hamazaki 2002) as well as the abundance and distribu-
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tion of herring and sand lance (Payne et al. 1986; Payne et 
al. 1990; Weinrich et al. 1997). Previous work has shown 
significant spatial variation by season, with the greatest 
concentrations occurring in the spring in the southern 
Gulf of Maine. There is also significant temporal varia-
tion correlated with trends in prey abundance (Payne et 
al. 1986; Payne et al. 1990; Weinrich et al. 1997). On an 
individual level, humpback whales are known to return 

preferentially to some areas within their feeding range 
(Weinrich 1998; Larsen and Hammond 2004; Robbins 
2007). However, they also move among available feed-
ing sites within and between years. In the Gulf of Maine, 
individual humpback whales move most frequently among 
a few adjacent aggregation sites, but also undertake larger 
movements that span the region (Robbins 2007). In ad-
dition, although all ages and sexes can be found across the 
feeding range, the southern Gulf of Maine is more fre-
quently used by mature females and juveniles compared to 
northern Gulf of Maine and Bay of Fundy areas (Robbins 
2007). 

In the winter months, habitat requirements appear to be 
tied to calving needs rather than prey resources. Optimal 
calving conditions are warm waters and shallow, flat ocean 
bottoms in protected areas and calm seas often close to 
islands or coral reefs (Clapham 2002). Recent research 
suggests that a relatively narrow water temperature range 

(21.1–28.3°C) is more important than latitude per se in the 
location of oceanic breeding grounds (Rasmussen et al. 
2007). The primary breeding range in the North Atlantic 
is along the Atlantic margin of the Antilles, from Cuba to 
Venezuela. Calving takes place there between January and 
March. Individual females produce a calf every 2–3 years 
on average (Clapham and Mayo 1987; Clapham and Mayo 
1990; Robbins 2007); only approximately 2% of observed 
calving events are in consecutive years (Robbins 2007). 

Adult humpback whales are 14-17 m in length and females 
are 1-1.5 m longer than males (Clapham and Mead 1999). 
Age at first birth was estimated to average 5 years in the 
1980s (Clapham 1992), but has subsequently increased to 
over 8 years of age (Robbins 2007). Gestation is about 11 
months and lactation is about one year (Clapham 1992). 
Calves are from 3.96 to 4.57 m at birth and 8-10 m after 
their first year (Clapham 2002). Trends in offspring sur-
vival after weaning have been linked to trends in the rela-
tive abundance of primary prey (Robbins 2007; Weinrich 
and Corbelli 2009).

Humpback whales seen sporadically off the Mid-Atlantic 
states and the southeast United States in winter are a 
mixed stock of those that summer in the Northwest 
Atlantic and those from other oceanic feeding grounds 
(Barco et al. 2002). This is apparently a supplemental 
feeding area for young whales, but the factors that drive 
their presence and distribution are poorly understood.

Minke Whale (Balaenoptera acutorostrata)
Minke whales are found from the Canadian Arctic in the 
summer to the Caribbean and the Straits of Gibraltar in 
the winter (Perrin and Brownell 2002). Because they are 
difficult to see by aerial and ship surveys, much remains 
unknown about their true range (Perrin and Brownell 
2002).There appears to be a strong seasonal component to 
minke whale distribution. They are abundant and appear 
to feed in New England waters in the spring and summer, 
but may be relatively undercounted, predominantly be-
cause of their solitary nature, small body size, inconspicu-
ous blow, and very short surface intervals. They become 
scarce in New England waters in the fall and during win-
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ter the species appears to be largely absent. There is some 
evidence that they move south into the West Indies and 
east of Bermuda, but this is speculative (Mitchell 1991).
	
Like most other baleen whales, minke whales are generally 
found over the Continental Shelf. This species tends to be 
solitary or travel in small groups, but larger aggregations 
may form near abundant prey (Horwood 1990). Minke 
whales in the north Atlantic are known to live about 50 
years and mature adults range from 8.5 to 8.8 m in length 
for females and 7.8 to 8.2 m in length for males (Horwood 
1990; Jefferson et al. 1993). Females mature at 6-8 years 
of age and calve in intervals of 1 to 2 years, although some 
females are known to calve annually (Perrin and Brownell 
2002). Calves are probably born between October to 
August, peaking in July and August after 10 to 11 months 
gestation (IWC 1991; Katona et al. 1993; Perrin and 
Brownell 2002). Calves are born at 2.4-3.5 m in length 
and weigh about 318-454 kg (Katona et al. 1993). The calf 
is weaned after 4-6 months and once the offspring leaves 
its mother, it often remains solitary for the rest of its life.

North Atlantic Right Whale  
(Eubalaena glacialis)
North Atlantic right whales historically ranged from 
Florida and northwestern Africa to Labrador, southern 
Greenland, Iceland, and Norway (see complete review 
in Kraus and Rolland 2007a). Currently, this species is 
found in the Northwest Atlantic in Continental Shelf wa-
ters between Florida and Nova Scotia (Winn et al. 1986) 
in six known habitats: the coastal waters of the southeast-
ern United States; the Great South Channel; Georges 
Bank/Gulf of Maine; Cape Cod and Massachusetts Bays; 
the Bay of Fundy; and the Scotian Shelf (Waring et al. 
2008). The southeastern United States, Great South 
Channel, and Cape Cod Bay are explicitly defined as criti-
cal habitat under the Endangered Species Act. 

North Atlantic right whales move seasonally (Kraus and 
Rolland 2007b). In the spring, feeding aggregations of 
right whales are found in the Gulf of Maine especially 
around the Great South Channel along the 100-m isobath 

and in Cape Cod Bay (Kenney and Winn 1986; Kenney 
et al. 1995). The Bay of Fundy is also a well-known feed-
ing site for right whales during the summer and dense 
aggregations of whales are found there every year. These 
feeding grounds are areas where bottom topography, water 
column structure, currents, and tides combine to physical-
ly concentrate zooplankton in high quantities (Wishner 
et al. 1988; Baumgartner et al. 2003). While on feeding 
grounds, right whales are often associated with nearshore 
Continental Shelf areas from 100 to 200 m deep, steeply 
sloped bottom topography, and areas with distinct frontal 
zones (Winn et al. 1986). Historical whaling records in-
clude accounts of whales taken in areas other than current 
feeding grounds, indicating that there may have been off-
shore feeding grounds that are unknown today (Kenney 
2002). 

During the winter, many mature females move south and 
are found in coastal waters off the southeastern United 
States, where they are known to give birth (Winn et al. 
1986; Kenney 2002). The geographic location of most 
of the population, including adult males and juveniles, 
during the winter months is largely unknown. However, 
recent passive acoustic monitoring efforts in the SBNMS 
and Jeffreys Ledge indicate that right whales are pre-
dictably present in both areas during the winter months 
(Mussoline et al. in review).

Right whale calving takes place between December and 
April in the North Atlantic (Kraus and Rolland 2007b). 
Calving grounds along the southern United States coast 
are in cool, shallow coastal regions inshore off Georgia 
and northeastern Florida (Kraus et al. 1993; Kraus and 
Rolland 2007b). Although the average age of first calving 
is nine to ten years, calving has been observed in females 
as young as five years old (Kenney 2002). Calving occurs 
at three- to five-year intervals, which may be so that the 
mother can replenish energy stores lost in long migrations 
and calving (Kraus et al. 2001; Kenney 2002). Right 
whale calves are usually born after 12-13 months of gesta-
tion at 4.5–6.0 m in length (Best 1994; Kenney 2002). 
Right whale calves weigh approximately 900 kg at birth, 
and they grow more than a centimeter every day for the 
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first ten months of their lives. Mothers and calves form 
a strong bond and the calf spends most of its time swim-
ming close to its mother, often carried in the mother’s 
“slip stream,” the wake which develops as the mother 
swims (Hamilton et al. 1995; Moore et al. 2005). Calves 
reach 9-11 m in length and are weaned at one year. After 
year one, growth rates vary depending on the population 
and feeding success (Kenney 2002). Because of an ab-
sence of teeth (which can be used to estimate age in other 
mammals), it is difficult to tell how old right whales are 
when they die, but it is estimated that they live up to 70 
years and perhaps even older (Kenney 2002).

Sei Whale (Balaenoptera borealis)
In the Northwest Atlantic, sei whales are found in tem-
perate waters from Labrador and Newfoundland to the 
southern Gulf of Maine and New Jersey (CeTAP 1982; 
Mizroch et al. 1984). This species appears to migrate long 
distances from high-latitude summer feeding areas to 
lower latitude winter breeding areas, but the location of 
these winter areas remains unknown (Horwood 2002). 
In the Northwest Atlantic, sei whales have been sighted 
along the eastern Canadian coast in June and July on 
their way to and from the Gulf of Maine and Georges 
Bank, where they occur in winter and spring (CeTAP 
1982). Peak abundance in the region is in the spring along 
eastern Georges Bank, into the Northeast Channel, and 
along the southwest edge of Georges Bank in the area of 
Hydrographer Canyon (CeTAP 1982). Sighted predomi-
nantly in offshore deep waters, they have been known to 
move sporadically into shallower, inshore waters, includ-
ing sightings in the Great South Channel in 1987 and 
1989 and Stellwagen Bank in 1986 (Payne et al. 1990). 
In the past five years, sei whales have been sighted more 
frequently inshore than in previous years likely because of 
prey availability. 
	
Sei whale distribution is thought to be dependent on prey 
availability and distribution (Baumgartner and Fratantoni 
2008). When copepods are abundant throughout in-
shore Continental Shelf waters, more whales are found 
inshore in areas such as in the Great South Channel, on 
Stellwagen Bank, and inshore in the Gulf of Maine (Payne 

et al. 1990; Schilling et al. 1992; Horwood 2002). The sei 
whale is often found in deeper waters of the Continental 
Shelf edge, often near the 2,000-m contour (Mitchell 
1975a; Hain et al. 1985). Sei whale distribution has also 
been correlated with surface and subsurface fronts, bot-
tom topography, and flow gradients at depths shallower 
than 100 m (Skov et al. 2008). This species usually feeds 
on zooplankton in the upper 100 m of the water column, 
which may explain the positive correlation between whale 
distribution and flow gradients over steep bottom topog-
raphy (Genin et al. 1994). Like other baleen species, sei 
whales are often found in groups when prey items are in 
high abundances, but are generally seen in smaller groups 
(Horwood 2002).
	
Mature adult sei whales range from 12 to 18 m in length, 
with females being larger than males (Martin 1983). 
Sexual maturity is reached between the ages of 5 and 
15, when males are about 12.2 m and females are 13.1 m 
(Horwood 2002). Conception is thought to occur dur-
ing the winter in high latitudes. After a gestation period 
of about 12 months, females give birth to calves about 4.4 
m in length. Calves are weaned 6-9 months after birth at 
about 9 m in length, and females calve approximately ev-
ery two to three years (Mizroch et al. 1984).
 
Sperm Whale (Physeter macrocephalus)
Sperm whales have the most extensive geographic distri-
bution of any marine mammal besides the killer whale 
(Orcinus orca). They are found in all deep, ice-free marine 
waters from the equator to the edges of polar pack ice 
(Rice 1989). Sperm whales are also known to be pres-
ent in some warm-water areas; these might be discrete 
resident populations (Jaquet et al. 2003; Mellinger et al. 
2004). Sperm whales exhibit sex-specific migratory be-
havior. Only adult males move into high latitudes, while 
all age classes and both sexes range throughout tropical 
and temperate seas (Whitehead 2002b). There is some 
evidence of north-south migration, as whales move to-
wards the poles in the summer months, but in many ar-
eas of the world sperm whale migration patterns remain 
unknown (Whitehead 2002a). Offshore surveys have 
shown that sperm whales are often solitary and can stay 
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submerged for over 60 minutes at recorded depths of over 
2,000 m (Watkins et al. 1993), which makes them diffi-
cult to spot by surveyors. 
	
Sperm whale distribution on the East Coast of the United 
States is centered along the Continental Shelf break and 
over the Continental Slope from 100 to 2,000 m depth 
and in submarine canyons and edges of banks (CeTAP 
1982; Waring et al. 2008; Mitchell 1975b). Sperm whales 
are also known to move into waters less than 100 m deep 
on the southern Scotian Shelf and south of New England, 
particularly between late spring and autumn (CeTAP 
1982; Scott and Sadove 1997). Those areas with historical-
ly large numbers of sperm whales and resident populations 
often coincide with areas of high primary productivity 
from upwelling (Whitehead 2002b). In addition, sperm 
whale habitats usually have high levels of deep water bio-
mass. Female sperm whales may be restricted by water 
temperature, as they have only been sighted in areas with 
sea surface temperatures greater than 15°C.
	
Sperm whale life span can be greater than 60 years (Rice 
1989). Adult female sperm whales reach up to 11 m in 
length and 15 tons, while males are much larger at 16 m 
and 45 tons (Whitehead 2002b). Sperm whales have low 
birth rates, slow growth and maturation, and high sur-
vival rates. Although much about sperm whale breeding 
is unknown, it is estimated that the peak breeding season 
in the North Atlantic occurs during spring (March/April 
to May). Gestation for females is estimated to last 15-18 
months and calves average 4 m at birth (Perry et al. 1999). 
Female sperm whales reach physical maturity at 30 years 
old and 10.6 m long. Males continue growing into their 
thirties and do not reach physical maturity until about 50 
years old. Males reach sexual maturity at 10-20 years of 
age, but do not appear to breed until their late twenties 
(Whitehead 2002b). Female sperm whales are inherently 
social, and related and unrelated female sperm whales live 

in groups of up to a dozen individuals accompanied by 
their male and female offspring (Christal and Whitehead 
1997). Males leave the female groups when they are 4-21 
years old, after which they live in “bachelor schools” of 
other juvenile males (Whitehead 2002b). Male sperm 
whales in these bachelor schools in their late twenties 
and older are known to rove among groups of females on 
tropical breeding grounds.

Striped Dolphin (Stenella coeruleoalba)
Striped dolphins are found around the world in warm 
temperate and tropical seas (Archer and Perrin 1999). 
They appear to prefer Continental Slope waters offshore 
to the Gulf Stream and have been sighted in dense ag-
gregations along the 1,000-m depth contour in all seasons 
(CeTAP 1982; Perrin et al. 1994). Off the northeastern 
coast of the United States, striped dolphins are known 
to range along the Continental Shelf and out to the shelf 
slope from Cape Hatteras to the southern edge of Georges 
Bank (CeTAP 1982). There are also striped dolphins off 
the coast of the United Kingdom and throughout the 
Mediterranean Sea (Archer 2002). Striped dolphins are 
usually uncommon in Canadian waters because of the 
cold temperatures, but sightings in the Nova Scotia region 
in the past decade indicate that this species may range 
farther than previously thought (Gowans and Whitehead 
1995). 

Striped dolphins are usually found in association with 
convergence and upwelling zones with high primary pro-
ductivity. They appear to prefer temperatures of 18-22°C, 
but are sometimes seen in waters down to 10°C and up to 
26°C (Archer 2002). This species mates seasonally and 
gestation is 12-13 months. Calf length at birth is estimated 
to be 93-100 cm and sexual maturity is reached at 7-15 
years for males and 5-13 years for females and at 2.1-2.2 m 
for both sexes. Striped dolphins are known to live a maxi-
mum of 57.5 years (Archer and Perrin 1999).
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Introduction
Sea turtles are an important 
component of the north 
Atlantic ecosystem because 
they are highly migratory, 
long-lived, slow growing, 
and utilize a diverse array of 
oceanic, neritic, and terres-
trial ecosystems. For these 
very reasons, sea turtles 
present a unique conserva-
tion challenge. While they 
have been the focus of a 
multitude of international 
treaties, conventions, na-
tional laws, and regulatory 
protection, there is still a 
clear need for greater un-
derstanding of temporal 
and spatial distribution and migratory patterns, degree and importance of threat sources on various life stages, and on-
going population trend analyses via international monitoring and research efforts. Three sea turtle species were chosen 
for inclusion in this analysis.
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Selection of Target Species
The three species of sea turtle selected for the assessment 
are currently found within the Northwest Atlantic region: 
 
•	 Green sea turtle (Chelonia mydas)
•	 Leatherback (Dermochelys coriacea)
•	 Loggerhead (Caretta caretta)

The Kemp’s ridley turtle (Lepidochelys kempii) is the fourth 
species of turtle found in the region. Currently, there is 
not adequate information on the distribution of this spe-
cies in the region to include it in this report.

Population Status and the Importance of 
Northwest Atlantic region
In the United States, all three target species are federally 
listed as endangered or threatened species. Loggerhead 
turtles are considered threatened throughout their range; 
green sea turtles are listed as endangered in Florida and 
the Pacific Coast of Mexico and threatened for all other 

populations; leatherback turtles are listed as endangered 
throughout their range. According to the International 
Union for Conservation of Nature (IUCN) Red List 
(2007a, b, c), both the loggerhead and green turtles are 
categorized as “Endangered” while the leatherback is con-
sidered “Critically Endangered.” These species are pro-
tected against international trade (CITES 1979).

Variable and/or sporadic survey efforts coupled with 
species specific sources of variation (e.g., remigration 
intervals and clutch frequency) have precluded a compre-
hensive global population abundance and trend analysis 
over long periods for these species. For the loggerhead, 
the two primary global nesting aggregations with greater 
than 10,000 nesting females per year are South Florida 
(United States) and Masirah (Oman, Arabian Sea) 
(Baldwin et al. 2003; NMFS USFWS 2008). Over the 
past decade, estimates for United States nesting aggrega-
tions have fluctuated between 47,000 and 90,000 nests 
per year, with 80% of nesting occurring in eastern Florida 
(NMFS USFWS 2008). Over an 18 year period, the to-
tal number of nests in Florida has declined by 28% with 
a more pronounced decline of 43% since 1998. Declining 
population trends have also been reported over the past 
decade for nesting aggregations outside Florida includ-
ing the southeastern United States, the Bahamas, and 
Mexico (NMFS USFWS 2008). For the green turtle, 
the mean annual number of nesting females has declined 
by approximately 48% (173,429 to 90,403 individuals) to 
67% (266,133 to 88,499 individuals) over the last three 
generations across 32 globally distributed subpopulations 
(IUCN Marine Turtle Specialist Group 2004). Despite 
the global decline of green turtles over the past 150 years, 
all but one of the subpopulation index sites (Venezuela, 
Aves Island) in the IUCN’s Western Atlantic Ocean and 
Caribbean Region witnessed percentage increases includ-
ing the United States (Florida). This IUCN region repre-
sents approximately 30% of the overall global population 
of nesting females. For the leatherback, population de-
creases and collapse have been documented in major nest-
ing areas globally. A recent assessment puts the current 
adult population in the North Atlantic between 34,000 
and 94,000 adult females (Turtle Expert Working Group 
2007). For seven Atlantic Ocean populations with a min-
imum of 10 years of nesting data, populations appear to 
be stable or increasing with the exception of West Africa 
and Western Caribbean (Turtle Expert Working Group 
2007). Standardized nest counts suggest that the Florida 
population has increased from 98 nests (1989) to 900 
nests per season (2006). 
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In the Northwest Atlantic, the most comprehensive study 
of the distribution of loggerhead and leatherback turtles 
was completed by Shoop and Kenney (1992). Based on 
three years of aerial and shipboard surveys, they estimated 
that the total summer population of loggerhead was be-
tween 2,200 and 11,000 individuals and the leatherback 
population was between 100 and 900 individuals (Shoop 
and Kenney 1992). 
 

Ecosystem Interactions and 
Ecological Dependencies
Sea turtle diet varies by species, life stage and habitat zone 
(i.e., oceanic, neritic (< 200m)). During the loggerhead’s 
post-hatchling transition stage, individuals forage on or-
ganisms associated with floating material such as Sargassum 
including hydroids and copepods (Witherington 2002). 
During the oceanic stage, juveniles typically consume 
coelenterates and salps (Bjorndal 1997, 2003). As  
juveniles transition from oceanic to neritic habitats, diets 
become more diverse and shift according to season and 
geographic position. In the North Atlantic, neritic stage 
adults forage primarily on mollusks and benthic crabs. 
The diet of oceanic stage adults is currently unknown 
(NMFS USFWS 2008). 

Information regarding green turtle ecosystem interac-
tions during the juvenile oceanic stage is largely unknown. 
Upon recruitment back to coastal areas, neritic juveniles 
subsist primarily on sea grasses and marine algae (NMFS 
USFWS 2007a). The availability of food items within 
coastal foraging areas may vary seasonally and interan-
nually. The diet of migratory oceanic adults is currently 
unknown. 

Leatherbacks forage primarily on pelagic gelatinous or-
ganisms including jellyfish (medusae), siphonophores, and 
salps in temperate and boreal latitudes (NMFS USFWS 
1992, 2007b). Surface feeding is the most commonly ob-
served foraging habit for leatherbacks, but dive data indi-
cate that they may forage throughout the water column. 

The ecological significance of these species within both 
the neritic and oceanic zones during juvenile and adult life 
stages may be relatively limited due to current population 
sizes in the Northwest Atlantic. As populations of these 
long-lived, slow growing species recover, their importance 
and potential habitat modification ability (e.g., bioturba-
tion, infaunal mining) may become more apparent par-
ticularly for loggerhead and green turtles within coastal 
estuaries of the Northwest Atlantic (Bjorndal 2003). The 
large migrations undertaken by leatherback turtles across 
geographically disparate habitats may further limit this 
species’ ecological influence; however, this species’ highly 
specialized diet may help regulate population levels of 
preferred prey items in certain coastal and shelf habitats 
within the region. 

Northwest Atlantic Distribution 
and Important Areas

Methods
Geospatial data for turtles were obtained from the United 
States Navy’s Marine Resource Assessments, primarily 
collected via aerial and shipboard surveys during day-
light hours, weather permitting. Data used were from the 
Navy’s Northeast Marine Resource Assessment study 
region, which covers the entire region except for the 
mouth of the Chesapeake Bay west of 75.67°W longitude. 
This gap was filled with data from the Navy’s Southeast 
Marine Resource Assessment study region, shown in pink 
in Figure 1. The seasons used in the Northeast were win-
ter: January – March; spring: April – June; summer: July 
– September; and fall: October - December. The dates 
used in the Southeast were winter: December 6 - April 5; 
spring: April 6 - July 13; summer: July 14 - September 16; 
and fall: September 17 - December 5. Therefore, data for 
each study were processed independently, but displayed 
together on the map.

A standard approach to overcoming potential survey bias 
introduced by uneven effort (actual sightings or artifact of 
enhanced survey effort) is by using effort-corrected sight-
ings data (Kenney and Winn 1986; Shoop and Kenney 
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Figure 11-1. Green sea turtle sightings per unit effort (SPUE) and nesting locations by season.
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1992). Calculating sightings per unit effort (SPUE)  
allowed for comparing data spatially and temporally  
within a study area (Shoop and Kenney 1992). SPUE is 
calculated as:

SPUE = 1000*(number of animals sighted)/effort

Data obtained from the Navy included point shapefiles 
of valid sightings for all turtle species and pre-calculated 
effort grids for each season. The original sightings data 
were taken from National Marine Fisheries Service and 
Northeast Fisheries Science Center (NMFS-NEFSC) 
aerial surveys, NMFS-NEFSC shipboard surveys, and the 
North Atlantic Right Whale Consortium database. The 
data were carefully screened and verified by Navy contrac-
tors before inclusion in the model. Invalid records were 
not included in the analysis. The data set constitution 
(multiple efforts, geographic scope over several decades) 
precludes the ability to assess trends. Sightings were spa-
tially and temporally oriented towards marine mammals 
with opportunistic recording of sea turtles. Using the 
formula above, SPUE was calculated for each species, for 
each season, and for each ten minute square.

Nesting data, compiled from state sources, were mapped 
and incorporated into the analysis to identify important 
coastal areas. For Virginia and North Carolina, nest-
ing locations were obtained from state experts. For the 
other states in the region, the National Oceanic and 
Atmospheric Administration (NOAA) Environmental 
Sensitivity Index (ESI) data were used to represent the 
nesting and distribution areas.

Maps, Analysis, and Areas of Importance
	
Leatherback Turtle
The assessment results suggest that the distribution of 
leatherbacks within the region varies by season (Figure 
11-1). Observations (n = 187; years = 1979 to 2003) were 
primarily in the summer months. The sightings during 
the spring and fall were limited and widely distributed. 
No observations were available during the winter months. 
Observations during the summer months were concen-

trated along the inner Continental Shelf and adjoining 
coastal areas from Maryland to southern Long Island, 
New York. In addition, a relatively large number of sight-
ings were concentrated along the shelf break off Virginia 
to the northern portions of the region. The leatherback 
had a more northern distribution than the loggerhead 
turtle, with multiple sightings in the Gulf of Maine, the 
Southern New England shelf, and off the coast of Nova 
Scotia. Documented nesting initiated during the months 
of April, May, and June occurred in North Carolina 
(n=4). According to the ESI data, areas of concentration 
were more northern in extent than the other two species: 
northern New Jersey, Connecticut, and Rhode Island 
Coasts.

The seasonality of the sightings, with the majority of the 
sightings in the summer, follow the general pattern of 
increased turtle sightings as waters warm in the summer 
months (Braun-McNeil and Epperly 2002). The relatively 
high concentrations of sightings in the south central por-
tion of inner shelf and coastal areas suggests that those 
areas are potentially of greater importance for the leath-
erback. The data set precludes an assessment by life stage 
(adult, juvenile) as well as use of larger coastal estuaries 
such as Chesapeake Bay, Delaware Bay, and Long Island 
Sound.  

Green Sea Turtle
Green sea turtle observations in the region included in the 
dataset were limited to five sightings during the summer 
and fall months in the south central portions of the shelf 
(Figure 11-2). A limited number of nests initiated during 
the months of June, July, and August were documented 
in northern North Carolina (n=15) and the ocean coast 
of Virginia (n=1). Areas of concentration, as per the ESI 
data, were more widespread than the loggerhead turtles: 
around Long Island, the Maryland and Virginia Shore, 
and the majority of the Chesapeake Bay. Because of the 
limited amount of data currently available for this species, 
interpretations of potentially important areas in the  
region are unwarranted.



Northwest Atlantic Marine Ecoregional Assessment • Phase 1 Report 11-�

Chapter 11 Sea Turtles

Figure 11-2. Leatherback turtle sightings per unit effort (SPUE) and nesting locations by season.

A B

C D



Northwest Atlantic Marine Ecoregional Assessment • Phase 1 Report 11-�

Chapter 11 Sea Turtles

Figure 11-3. Loggerhead turtle sightings per unit effort (SPUE) and nesting locations by season.
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Loggerhead Turtle
Based on the observations (n = 1,876; years = 1979 to 
2003), the loggerhead turtle was the most abundant of the 
target turtles in the region (Figure 11-3). The assessment 
results indicate that the distribution of loggerheads within 
the region varied by season. During the winter months 
(December – February), individuals were confined to 
southern portions of the region on the shelf or along 
the shelf break. During the spring (March – May) and 

particularly 
the summer 
months (June 
– August), 
the num-
ber and 
northward 
extent of 
observations 
increased. 
Areas of fre-
quent obser-
vations were 
concentrated 
on the shelf 
from Cape 
Hatteras up 

to Delaware Bay during the spring. During the summer 
months, the distribution extended up to Long Island, 
New York with a higher number of observations in closer 
proximity to the coast. A contraction in distribution and 
abundance of observations was apparent during the fall 
(September – November). Areas of loggerhead turtle con-
centration identified in the ESI data were in the southern 
part of the region, specifically northern North Carolina, 
mouth of the Chesapeake Bay, and the Virginia coast.

Nesting by loggerhead turtles was confined to primarily 
the northern North Carolina and secondarily in Virginia 
along the ocean coast south of Chesapeake Bay with a to-
tal of 503 documented nests. Nesting dates have ranged 
from May through September with peaks during June  
and July.

Interpretation of the aggregate dataset suggests that the 
southern portion of the region, in association with the 
continental shelf and shelf break, were utilized year round 
particularly off of Cape Hatteras. The Continental Shelf, 
coupled with adjoining coastal systems in the south cen-
tral portion (Long Island to Cape Hatteras), represented 
relatively high concentrations or potential areas of greater 
importance. Furthermore, the concentration of observa-
tions along the shelf break in the warmer months is note-
worthy. The data set precludes an assessment of habitat 
use by life stage (adult, juvenile) as well as use of larger 
coastal estuaries such as Chesapeake Bay, Delaware Bay, 
and Long Island Sound.  

Human Interactions
Threats to sea turtles in the region vary by species. For 
loggerheads, the most comprehensive threat assessment to 
date is provided in the Recovery Plan for the Northwest 
Atlantic population (NMFS USFWS 2008), perhaps 
the largest nesting aggregation globally. This study as-
sessed the impacts of seven threat categories (i.e., fisher-
ies bycatch, resource use (nonfisheries), construction and 
development, ecosystem alterations, pollution, species 
interactions, and other factors) for eight life stages across 
three ecosystems utilized by this species (terrestrial (nest-
ing beaches), neritic, and oceanic). The study quantified 
impacts using a stage-based demographic model with a 
conversion to a “total estimated adjusted annual mortal-
ity” (units = number of adult females) by threat category, 
life stage, and ecosystem type. 

The results indicate that the principal threats to logger-
heads in the Northwest Atlantic are fisheries bycatch;  
specifically, in order of magnitude of the threat, bottom 
trawl (neritic – juvenile and adult), demersal longline 
(neritic – juvenile and adult), demersal large mesh gillnet 
(neritic – juvenile and adult), and pelagic longline  
(oceanic – juvenile). Total estimated annual mortality  
was greatest within this threat category for the neritic ju-
veniles followed by the neritic adults. There is currently 
insufficient data to accurately estimate mortality of oce-
anic adults and neritic juveniles and adults due to pelagic 
longlines in the Northwest Atlantic. The resource use 
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(nonfisheries) category assessment indicates that  
legal harvest of neritic juveniles and adults (isolated to  
the Caribbean) results in estimated mortality similar to 
demersal longline and gillnets.

The next largest threat categories are primarily the ter-
restrial ecosystem impacts to nesting females (direct and 
indirect), eggs, hatchlings, and post-hatchlings. The prin-
cipal sources of mortality are habitat modification from 
beach replenishment projects and armoring (nesting fe-
males, eggs, hatchlings), erosion of active nesting beaches 
due to climatic events (eggs), light pollution on nesting 
beaches (hatchlings), predation by native species (eggs, 
hatchlings, and post-hatchlings), and other factors such as 
climate change and natural catastrophes (eggs).

Secondary sources of mortality identified by this study 
include pollution: marine debris ingestion (neritic and 
oceanic juvenile and adult), entanglement in derelict gear 
(particularly neritic juvenile and adult), and oil pollution 
(all ecosystems – most life stages). Additional data are 
required to clarify the estimated mortalities from these 
sources. Vessel strikes (propeller and collisions) were also 
indentified as a large mortality source for neritic juvenile 
and adults.

Anthropogenic impacts to green turtles occur at all life 
stages (reviewed by IUCN’s Marine Turtle Specialist 
Group 2004; NMFS USFWS 2007a). The greatest cur-
rent threat is the legal and illegal harvest of eggs, juveniles, 
and adults from both terrestrial nesting beaches and ne-
ritic foraging areas. Of particular concern to the recovery 
of this slow-to-mature species is the harvest of juveniles in 
the Caribbean Sea (for example, in Nicaragua 11,000 ju-
veniles and adults were taken annually during the 1990s), 
Southeast Asia, Eastern Pacific, and Western Indian 
Ocean (NMFS USFWS 2007). Illegal and legal harvest 
of juveniles and adults occurs throughout the world in 
over 30 nations. The IUCN report (2004) identifies en-
tanglement in fisheries gear (e.g., drift nets, shrimp trawls, 
longlines, pound nets) as the primary threat in marine 
environments. Habitat degradation of nesting areas in the 
form of beach replenishment and armoring, coastal  

development, and sand removal have also been identified 
as principal threats during terrestrial life stages (Lutcavage 
et al. 1997). Light pollution at nesting beaches results 
in disorientation of emerging hatchlings and decreased 
nesting success. Alterations in water quality of coastal 
estuaries due to development related increases in efflu-
ent and contaminant loading (PCBs, heavy metals) has 
been linked to adverse impacts to green turtles including 
recent increases in disease (e.g., Fibropapilloma, resulting 
in internal and external tumors) (George 1997). Affliction 
rates have reached as high as 62% and 69% in Florida and 
Hawaii, respectively (NMFS USFWS 2007a). Population 
level impact from this disease is currently unknown. Red 
tide events in coastal feeding areas have been linked to in-
creased mortality in juveniles and adults (NMFS USFWS 
2007a). In Florida, boat strikes have been singled out as 
a large source of injury and mortality (Singel et al. 2003). 
Declines in coastal estuary habitat suitability for green 
turtles are widespread throughout this species’ range 
including the larger systems along the western Atlantic 
coast.

Anthropogenic impacts to leatherback turtles occur at 
all life stages; however, accurate estimates of the relative 
importance of impacts currently do not exist (NMFS 
USFWS 2007b). The principal threat to the terrestrial 
portion of their life cycle is the decrease in the quantity 
and suitability of nesting habitat. Detrimental habitat 
alterations include coastal development, beach armoring, 
sand mining, accumulation of wood and marine debris 
(reduced access), and artificial lighting. Many of these 
impacts can alter habitat indirectly by modifying thermal 
profile and advancing erosion. Currently, many of the 
globally significant nesting areas remain remote and are 
not subject to these types of activities. This may not re-
main the case as human populations increase and migrate 
towards coastal areas. As with other sea turtle species, the 
legal and illegal harvest of eggs and nesting adults is glob-
ally extensive and in some cases severe (e.g., Malaysia). 
Harvest of eggs is particularly detrimental for this species 
given the relatively low hatching success (NMFS USFWS 
2007b). 
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In the oceanic and neritic zones the principal impact is 
incidental capture by artisanal and commercial fisher-
ies (reviewed by NMFS USFWS 2007b), primarily by 
pelagic longlines (Lewison et al. 2004; NMFS 2001). 
Localized declines in populations have coincided with 
increased use of longline and gillnet fisheries (e.g., in 
Mexico). Kaplan (2005) estimated a 5% annual mortality 
due to longline fisheries for the eastern Pacific population 
with an aggregate of 28% annual mortality due to coastal 
impacts (e.g., egg/adult harvest and inshore fisheries by-
catch). An estimated 50,000 individuals were taken by 
pelagic longline fisheries globally in 2000 (Lewison et al. 

2004). This level of take suggests pelagic longlines are one 
of the more important human impacts. In United States 
waters, the pelagic longline and shrimp trawl fisheries have 
been identified as the largest documented source of leath-
erback mortality (NMFS 2001). Alternative methods and 
gear innovations (e.g., circle vs. J hooks; bait switching, 
TEDs) have reduced bycatch levels in recent years (NMFS 
USFWS 2007b). Fixed fishing gear (e.g., gill nets, pot/
trap buoy lines, pound nets) is problematic in coastal for-
aging grounds (James et al. 2005) and in close proximity 
to nesting areas. Other documented impacts include ves-
sel strikes, ingestion of marine debris (e.g., plastics, hooks, 
nets, oil), and high contaminant levels (e.g., pesticides, 
heavy metals).

Resource limitation in the eastern Pacific during cycli-
cal climatic events (El Niño Southern Oscillation) has 
been linked to decreased reproductive success and in-
creased vulnerability to anthropogenic mortality (NMFS 
USFWS 2007b). This is not currently the case in the 
western Atlantic, however, anthropogenic climatic chang-
es that alter oceanic structure could influence prey avail-
ability and subsequent reproductive condition. Increased 
temperatures at nesting sites have been linked to changes 
in hatchling sex ratios on some beaches (NMFS USFWS 
2007b).

Recent work with molecular markers suggests that this 
species’ lower natal philopatry (tendency to return to the 
place of an individual’s birth) and physiological ability to 
utilize higher latitudes and colder waters have enabled it 
to recolonize nesting and neritic foraging habitat (NMFS 
USFWS 2007b). This characteristic may have important 
ramifications for recovery as detrimental human inter-
actions are reduced. The molecular marker studies also 
revealed low genetic diversity or division of populations 
globally, highlighting the need to exercise conservation 
measures based on larger population aggregates (e.g., 
French Guiana, Suriname) that appear to be stable or  
increasing (NMFS USFWS 2007b).
 

Conservation
Regulatory Authority
All life stages of all three turtle species are currently pro-
tected on United States nesting beaches and in United 
States waters by the Endangered Species Act (ESA). In 
the United States, National Marine Fisheries Service 
(NMFS) and United States Fish and Wildlife Service 
(USFWS) jointly manage all three species; USFWS has 
lead jurisdiction on nesting beaches while NMFS has lead 
jurisdiction for marine waters.

Current Conservation Efforts
Global conservation efforts for all three species are princi-
pally comprised of international conventions and treaties. 
The United States is one of 12 signatory nations on the 
only international treaty dedicated solely to sea turtles: 
Inter-American Convention for the Protection and 
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Conservation of Sea Turtles. One of the most significant 
conservation efforts to date for sea turtle species is the 
United States embargo (November 21, 1989) on shrimp 
harvested with commercial gear that may adversely impact 
sea turtles (Public Law 101-162, Section 609 (16 U.C.S. 
12537)). Under authority of the ESA and the Magnuson-
Stevens Fishery Conservation and Management Act, 
NMFS has initiated a series of regulations designed to re-

duce adverse impacts to sea turtles including requiring use 
of turtle excluder devices (TEDs) and circle hooks, gillnet 
closures, and pound net modifications. In 2003, NMFS 
initiated a program (Strategy for Sea Turtle Conservation 
and Recovery in Relation to Atlantic and Gulf of Mexico 
Fisheries) to comprehensively identify strategies to re-
duce bycatch across jurisdictional boundaries for priority 
gear types on a per-gear basis versus by individual fish-
ery for the Atlantic and Gulf of Mexico. There are cur-
rently NMFS USFWS Recovery Plans for United States 
populations in the Atlantic (October 29, 1991), Pacific 
(January 12, 1998) and Eastern Pacific (January 12, 1998) 
for green sea turtles, and for United States Caribbean, 
Atlantic, and Gulf of Mexico (April 6, 1992) and the 
United States Pacific (January 12, 1998) populations for 
loggerheads. Five year reviews of these Recovery Plans  
occurred in 1991 (56 FR 56882) and 2007 (70 FR 
20734).

Species Accounts
Loggerhead Turtle (Caretta caretta) 
The loggerhead turtle is distributed globally in both 
temperate and tropical portions of the Indian, Pacific, 
and Atlantic Oceans. Distribution in the Atlantic Ocean 
extends from Argentina to Newfoundland while distri-
bution in the eastern Pacific Ocean ranges from Chile to 
Alaska. This species nests on highly energetic, oceanic 
beaches. Hatchlings utilize the neritic convergent zones 
along the Continental Shelf while juveniles occupy ocean-
ic (> 200m) areas followed by a transition back to neritic 
habitats. Adults are considered primarily neritic with oc-
casional use of oceanic habitat.  

Green Sea Turtle (Chelonia mydas) 
The green turtle is distributed globally primarily between 
30° north and south latitude in most of the major oceans 
and in association with inshore and neritic waters of 140 
countries. Along the Gulf of Mexico and the Atlantic 
coast the species ranges from Texas to Massachusetts with 
breeding subpopulations in the State of Florida. This spe-
cies nests on coastal beaches located between 30° north 
and south latitude. Hatchlings are pelagic during a near 
surface development stage. Juveniles use oceanic habitats, 
followed by neritic habitats when they achieve certain age 
and size thresholds. Adults are both oceanic and neritic, 
returning to coastal beaches to nest.

Leatherback Turtle (Dermochelys coriacea) 
The leatherback is distributed globally in sub-polar, tem-
perate, and tropical portions of the Indian, Pacific, and 
Atlantic Oceans. Distribution within the western Atlantic 
includes the entire eastern United States continental coast 
from the Gulf of Maine south to Puerto Rico and the 
Gulf of Mexico. This species nests on high energy, conti-
nental beaches. Hatchlings likely occupy oceanic zones in 
tropical waters while juveniles (<100 cm CCL) are associ-
ated with both oceanic and coastal waters with tempera-
tures above 26° C. Adults utilize both oceanic and coastal 
waters with temperatures above 12° C on average. 
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