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7.0 DESCRIPTION OF THE RESOURCE AND THE AFFECTED 
ENVIRONMENT 

This section is intended to provide background information for assessing the impacts, to the 
extent possible, of the proposed management measures on related physical, biological, and 
human environments.  It includes a description of the stocks and the physical environment of the 
fishery as well as life history information, habitat requirements, and stock assessments for 
relevant stocks and a discussion of additional biological elements such as endangered species 
and marine mammals.  This descriptive section also describes the human component of the 
ecosystem, including socioeconomic and cultural aspects of the commercial and recreational 
fisheries and the impacts of other human activities on the fisheries in question.  Much of the 
information contained in this section is a compilation of information used to make choices from 
a range of alternatives during the development of the proposed management action. 
 
This section should supplement and/or update information provided in the Skate SAFE Report, 
which serves as a source document for this FMP (the SAFE Report represents Volume II of this 
FMP).  If information was already presented in the SAFE Report and no updates or supplements 
are available, this FMP document will reference the SAFE Report instead of repeating the 
information. 
 

7.1 BIOLOGICAL ENVIRONMENT 
The Essential Fish Habitat Source Documents prepared by the Northeast Fisheries Science 
Center (NEFSC) of the National Marine Fisheries Service for each of the seven skate species, 
provide most available biological and habitat information on skates.  These technical documents 
are available in Volume III, Appendix A of this FMP and contain the following information for 
each skate species in the northeast complex: 

• Life history, including a description of the eggs and reproductive habits 
• Average size, maximum size and size at maturity 
• Feeding habits 
• Predators and species associations 
• Geographical distribution for each life history stage 
• Habitat characteristics for each life history stage 
• Status of the stock (in general terms, based on the Massachusetts inshore and NEFSC trawl 

surveys) 
• A description of research needs for the stock 
• Graphical representations of stock abundance from NEFSC trawl survey and Massachusetts 

inshore trawl survey data 
• Graphical representations of percent occurrence of prey from NEFSC trawl survey data 
 
Please refer to the source documents (Volume III, Appendix A) for more detailed information on 
the above topics.  All additional biological information is presented below. 



 

Final Skate FMP/EIS   Volume I 260

 

7.1.1 Distribution of Skate Species 
Distributions of each of the seven skate species from the NEFSC spring and autumn trawl 
surveys can be found in the following sections of this FMP: 

• Skate SAFE Report (Volume II) 
• Section 6.1.6, as part of the analysis of the impacts of existing closed areas on skates 
• EFH Source Documents (Volume III, Appendix A). 
 

7.1.2 Survey Abundance Indices and Current Stock Status  
This section provides the most recent abundance indices from the Northeast Fisheries Science 
Center (NEFSC) research trawl surveys and updates the status of each skate species based on the 
biomass reference points included in the proposed overfishing definitions (Section 4.4).  
According to information presented in this section, barndoor and thorny skates are considered to 
be in an overfished condition.  Other species are not currently considered to be overfished, and 
little skate, clearnose skate, and rosette skate are considered to be “rebuilt.” 
 
Research vessel surveys are designed to provide fishery-independent indices of fish abundance.  
Two research vessel bottom trawl surveys conducted by the NMFS Northeast Fisheries Science 
Center represent the longest continuous time series of fishery-independent data in the U.S. 
waters of the Northwest Atlantic and one of the longest continuous time series of fish abundance 
data in the world.  The autumn survey has been conducted annually since 1963, and an 
independent spring survey has been conducted annually since 1968.  Each survey uses a 
stratified random sampling design that provides comprehensive coverage of continental shelf 
waters from Cape Hatteras, North Carolina to the Scotian Shelf off Nova Scotia. 
 
The survey is designed to provide unbiased and relative estimates of fish abundance.  Only two 
research vessels, the Albatross IV and the Delaware II, have been used to conduct the survey 
over the past 36 years.  Both sampling gear (net, footgear) and tow specifications (vessel speed, 
winch payout, and retrieval) have been standardized to produce comparable annual estimates of 
abundance within the time series.  Both differences in catchability between research vessels and 
changes in catchability resulting from gear changes have been quantitatively evaluated through 
designed comparison surveys.  Survey coverage extends from inshore waters (15 m) to the edge 
of the continental shelf (200 m).  Fixed sets of strata are used to produce indices of abundance 
and biomass for each stock unit, as defined by the SAW/SARC process. 
 
Indices of relative abundance have been developed from NEFSC bottom trawl surveys for the 
seven species in the skate complex, and these form the basis for most of the conclusions about 
the status of the complex.  All statistically significant NEFSC gear, door, and vessel conversion 
factors were applied to little, winter, and thorny skate indices when applicable (Sissenwine and 
Bowman, 1978; NEFSC 1991).  Juvenile little and winter skates are not readily distinguished in 
the field.  The numbers of juveniles were split between the two species based on the abundance 
of the adults in the same tow. 
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7.1.2.1 Winter Skate 
A complete time series of NEFSC trawl survey information for winter skate is presented in 
Section 2.3.1.1 of the Skate SAFE Report (Volume II).  This section only provides survey 
information for the most recent ten-year time period. 
 
The survey data in Table 32 suggest that the abundance of winter skate declined in the early 
1990s, but then rebounded to levels similar to those in earlier survey years (see SAFE Report).  
The 1996-1998 three-year average of 2.83 kg/tow was below the proposed biomass threshold, 
which led to a conclusion at SAW 30 that winter skate was in an overfished condition.  Since 
that time, survey indices have increased considerably.  The most recent three-year average of 
4.43 kg/tow is considerably above the proposed threshold of 3.23 kg/tow.  Therefore, winter 
skate is not considered to be in an overfished condition. 
 
Table 32  NEFSC Autumn Survey Indices and Updated Status of Winter Skate 

YEAR AUTUMN SURVEY (kg/tow) 
1992 3.58 

1993 1.91 

1994 2.12 

1995 1.99 

1996 2.28 

1997 2.46 

1998 3.75 

1999 5.09 

2000 4.37 

2001 3.82 

1999-2001 Three-year average 4.43 

SAW 30 Biomass Threshold 3.23 

CURRENT STATUS NOT OVERFISHED 
Status determinations are based on the overfishing definition proposed in Section 4.4.3 of this document. 
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7.1.2.2 Little Skate 
A complete time series of NEFSC trawl survey information for little skate is presented in Section 
2.3.1.2 of the Skate SAFE Report (Volume II).  This section only provides survey information 
for the most recent ten-year time period. 
 
Spring survey indices for little skate are currently at the highest levels for the time series 
presented in Table 33.  In fact, survey estimates since 1997 have been and continue to be the 
highest on record for little skates.  The 1999-2001 three-year average of 8.47 kg/tow is well 
above the proposed biomass threshold of 3.27 kg/tow and even above the proposed biomass 
target.  Therefore, little skate is not considered to be in an overfished condition and is, in fact, 
considered to be “rebuilt.” 
 
Table 33  NEFSC Spring Survey Indices and Updated Status of Little Skate 

YEAR SPRING SURVEY (kg/tow) 
1992 5.30 

1993 7.52 

1994 3.62 

1995 2.87 

1996 7.57 

1997 2.71 

1998 7.47 

1999 9.98 

2000 8.60 

2001 6.84 

1999-2001 Three-year average 8.47 

SAW 30 Biomass Threshold 3.27 

CURRENT STATUS NOT OVERFISHED 
Status determinations are based on the overfishing definition proposed in Section 4.4.3 of this document. 
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7.1.2.3 Barndoor Skate 
A complete time series of NEFSC trawl survey information for barndoor skate is presented in 
Section 2.3.1.3 of the Skate SAFE Report (Volume II).  This section only provides survey 
information for the most recent ten-year time period. 
 
The data presented in Table 34 indicate that the abundance of barndoor skates has increased 
significantly in recent years.  Very few barndoors were sampled in the survey during the early 
1990s, but indices increased considerably after 1996 and continue to increase through 2001.  The 
current three-year average of 0.38 kg/tow is less than the proposed threshold of 0.81 kg/tow.  
Therefore, barndoor skate is considered to be in an overfished condition.  However, the current 
three-year average of 0.38 kg/tow is considerably higher than the 1996-1998 average of 0.08 
kg/tow, suggesting that the resource has rebuilt substantially in recent years, possibly due, in 
part, to the benefits of the groundfish closed areas on Georges Bank. 
 
Table 34  NEFSC Autumn Survey Indices and Updated Status of Barndoor Skate 

YEAR AUTUMN SURVEY (kg/tow) 
1992 0.002 

1993 0.14 

1994 0.04 

1995 0.11 

1996 0.04 

1997 0.11 

1998 0.09 

1999 0.30 

2000 0.29 

2001 0.54 

1999-2001 Three-year average 0.38 

SAW 30 Biomass Threshold 0.81 

CURRENT STATUS OVERFISHED 
Status determinations are based on the overfishing definition proposed in Section 4.4.3 of this document. 
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7.1.2.4 Thorny Skate 
A complete time series of NEFSC trawl survey information for thorny skate is presented in 
Section 2.3.1.4 of the Skate SAFE Report (Volume II).  This section only provides survey 
information for the most recent ten-year time period. 
 
The abundance of thorny skates from the NEFSC trawl survey declined through the 1990s and 
currently remains at record low levels.  The 2001 estimate reported in Table 35 is the lowest of 
the survey time series for thorny skates.  The current three-year average of 0.55 kg/tow is less 
than the SAW 30 biomass threshold of 2.20 kg/tow.  Therefore, thorny skate is currently 
considered to be in an overfished condition. 
 
Table 35  NEFSC Autumn Survey Indices and Updated Status of Thorny Skate 

YEAR AUTUMN SURVEY (kg/tow) 
1992 0.96 

1993 1.66 

1994 1.51 

1995 0.78 

1996 0.81 

1997 0.85 

1998 0.65 

1999 0.48 

2000 0.83 

2001 0.33 

1999-2001 Three-year average 0.55 

SAW 30 Biomass Threshold 2.20 

CURRENT STATUS OVERFISHED 
Status determinations are based on the overfishing definition proposed in Section 4.4.3 of this document. 
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7.1.2.5 Smooth Skate 
A complete time series of NEFSC trawl survey information for smooth skate is presented in 
Section 2.3.1.5 of the Skate SAFE Report (Volume II).  This section only provides survey 
information for the most recent ten-year time period. 
 
The abundance of smooth skate from the NEFSC trawl survey declined in the 1990s but has 
increased in recent years to levels similar to those observed in the 1980s (see Skate SAFE 
Report).  The preliminary estimate for 2001 reported in Table 36 is the highest on record for 
smooth skate since 1980.  The current three-year average of 0.17 kg/tow is just above the 
proposed threshold of 0.17 kg/tow.  Therefore, smooth skate is no longer considered to be in an 
overfished condition. 
 
Table 36  NEFSC Autumn Survey Indices and Updated Status of Smooth Skate 

YEAR AUTUMN SURVEY (kg/tow) 
1992 0.13 

1993 0.23 

1994 0.10 

1995 0.19 

1996 0.18 

1997 0.23 

1998 0.03 

1999 0.07 

2000 0.15 

2001 0.29 

1999-2001 Three-year average 0.17 

SAW 30 Biomass Threshold 0.16 

CURRENT STATUS NOT OVERFISHED 
Status determinations are based on the overfishing definition proposed in Section 4.4.3 of this document. 
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7.1.2.6 Clearnose Skate 
A complete time series of NEFSC trawl survey information for clearnose skate is presented in 
Section 2.3.1.6 of the Skate SAFE Report (Volume II).  This section only provides survey 
information for the most recent ten-year time period. 
 
The survey abundance of clearnose skate has been at record-high levels since 1998 and appears 
to be continuing to increase.  The preliminary 2001 index reported in Table 37 is the highest of 
the time series for clearnose skate.  The current three-year average of 1.21 kg/tow is well above 
the proposed threshold of 0.28 kg/tow and above twice the BMSY level.  Therefore, clearnose 
skate is not considered to be in an overfished condition and is considered to be “rebuilt.” 
 
Table 37  NEFSC Autumn Survey Indices and Updated Status of Clearnose Skate 

YEAR AUTUMN SURVEY (kg/tow) 
1992 0.35 

1993 0.50 

1994 0.94 

1995 0.33 

1996 0.43 

1997 0.61 

1998 1.12 

1999 1.05 

2000 1.03 

2001 1.56 

1999-2001 Three-year average 1.21 

SAW 30 Biomass Threshold 0.28 

CURRENT STATUS NOT OVERFISHED 
Status determinations are based on the overfishing definition proposed in Section 4.4.3 of this document. 
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7.1.2.7 Rosette Skate 
A complete time series of NEFSC trawl survey information for rosette skate is presented in 
Section 2.3.1.7 of the Skate SAFE Report (Volume II).  This section only provides survey 
information for the most recent ten-year time period. 
 
The survey abundance of rosette skate has increased over the time series and appears to be 
continuing to increase.  The preliminary 2001 index reported in Table 38 is the highest of the 
time series for rosette skate.  The current three-year average of 0.07 kg/tow is well above the 
proposed threshold of 0.01 kg/tow and more than twice the BMSY level.  Therefore, rosette skate 
is not considered to be in an overfished condition and is considered to be “rebuilt.” 
 
Table 38  NEFSC Autumn Survey Indices and Updated Status of Rosette Skate 

YEAR AUTUMN SURVEY (kg/tow) 
1992 0.04 

1993 0.02 

1994 0.07 

1995 0.04 

1996 0.04 

1997 0.01 

1998 0.05 

1999 0.07 

2000 0.03 

2001 0.12 

1999-2001 Three-year average 0.07 

SAW 30 Biomass Threshold 0.01 

CURRENT STATUS NOT OVERFISHED 
Status determinations are based on the overfishing definition proposed in Section 4.4.3 of this document. 
 

7.1.3 Description of Protected Species 
The Council has determined that the following list of species protected either by the Endangered 
Species Act of 1973 (ESA), the Marine Mammal Protection Act of 1972 (MMPA), or the 
Migratory Bird Act of 1918 may be found in the environment utilized by the fisheries to be 
regulated through the proposed Skate FMP. 
 
Cetaceans 
Northern right whale (Eubalaena glacialis) Endangered 
Humpback whale (Megaptera novaeangliae) Endangered 
Fin whale (Balaenoptera physalus) Endangered 
Blue whale (Balaenoptera musculus) Endangered 
Sei whale (Balaenoptera borealis) Endangered 
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Sperm whale (Physeter macrocephalus) Endangered 
Minke whale (Balaenoptera acutorostrata) Protected 
Risso’s dolphin (Grampus griseus) Protected 
Pilot whale (Globicephala spp.) Protected 
White-sided dolphin  (Lagenorhynchus acutus) Protected 
Common dolphin  (Delphinus delphis) Protected 
Spotted and striped dolphins  (Stenella  spp.) Protected 
Bottlenose dolphin  (Tursiops truncatus) Protected 
 
Seals 
Harbor seal (Phoca vitulina)      Protected 
Gray seal (Halichoerus grypus)     Protected 
Harp seal (Phoca groenlandica)     Protected 
 
Sea Turtles 
Leatherback sea turtle (Dermochelys coriacea) Endangered 
Kemp’s ridley sea turtle (Lepidochelys kempii) Endangered 
Green sea turtle  (Chelonia mydas) Endangered 
Hawksbill sea turtle  (Eretmochelys imbricata) Endangered 
Loggerhead sea turtle (Caretta caretta) Threatened 
 
Fish 
Shortnose sturgeon  (Acipenser brevirostrum) Endangered 
Atlantic salmon  (Salmo salar) Endangered 
Barndoor Skate  (Dipturis laevis) Candidate Species 
 
Birds 
Roseate tern  (Sterna dougallii dougallii) Endangered 
Piping plover  (Charadrius melodus) Endangered 
 
Critical Habitat Designations 
Right whale Cape Cod Bay  
 Great South Channel  
 
Although a protected species may be found in the general area utilized by the skate fishery, it 
may not be affected by the fishery for several different reasons.  Some protected species may; 
inhabit more inshore or offshore areas than those utilized by the skate species; prefer a different 
depth or temperature zone than skate; or may migrate through the area at different times than 
skate.  In addition, although a protected species may be vulnerable to capture or entanglement in 
certain fishing gear, it may not be a gear type used in the skate fishery.  Therefore, we have 
broken out the above species list into two groups.  The first group contains those species not 
likely to be affected by the Skate FMP.  The second group contains a more detailed assessment 
for the species that are potentially affected by the Skate FMP. 
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7.1.3.1 Protected Species Not Likely Affected by this FMP 
The Council has reviewed the current information available on the distribution and habitat needs 
of the endangered, threatened, and otherwise protected species listed above in relation to the 
action being considered in the proposed Skate FMP.  Following this review, the Council has 
made an assessment that skate fishing operations, as managed by the proposed Skate FMP, are 
not expected to affect the shortnose sturgeon (Acipenser brevirostrum), the Gulf of Maine 
distinct population segment (DPS) of Atlantic salmon (Salmo salar), the roseate tern (Sterna 
dougallii dougallii), the piping plover (Charadrius melodus) or the hawksbill sea turtle 
(Eretmochelys imbricata), all of which are listed species under the Endangered Species Act of 
1973. 
 
There are several cetaceans protected under the Marine Mammal Protection Act of 1972 
(MMPA) that are found in the waters fished by the skate fishery, namely the Risso’s dolphin 
(Grampus griseus), spotted and striped dolphins (Stenella  spp.), and coastal forms of Atlantic 
bottlenose dolphin (Tursiops truncatus).  Although these species may occasionally become 
entangled or otherwise entrapped in certain fishing gear such as pelagic longline and mid-water 
trawls, these gear types are not used in the skate fishery.   
 
In addition, the Council believes that skate fishing operations will not adversely affect the right 
whale critical habitat areas listed above.  The Council will be asking the NMFS and USFWS for 
concurrence in these assessments. 
 
Shortnose Sturgeon 
The shortnose sturgeon is benthic fish that mainly occupies the deep channel sections of  several 
Atlantic coast rivers.  They can be found in most major river systems from St. Johns River, 
Florida to the Saint John River in New Brunswick, Canada.  The species is considered truly 
anadromous in the southern portion of its range (i.e., south of Chesapeake Bay).  However, they 
spend the majority of their life history within the fresh water sections of the northern rivers with 
only occasional forays into salt water, and are thus considered to be “freshwater amphidromous” 
(NMFS 1998a).  There have been no documented cases of shortnose sturgeon taken in gear used 
to catch skate. 
 
The skate fishery in the Northeast Region may extend to shallow water, but not into the intertidal 
zone of major river systems where shortnose sturgeon are likely to be found.  Therefore, there 
appears to be adequate separation between the two species making it highly unlikely that the 
proposed skate fisheries will affect shortnose sturgeon. 
 
Atlantic Salmon 
The wild populations of Atlantic salmon found in rivers and streams from the lower Kennebec 
River north to the U.S.-Canada border are considered to be endangered.  These rivers include the 
Dennys, East Machias, Machias, Pleasant, Narraguagus, Ducktrap, and Sheepscot Rivers and 
Cove Brook.  Atlantic salmon are an anadromous species with spawning and juvenile rearing 
occurring in freshwater rivers followed by migration to the marine environment.  Juvenile 
salmon in New England rivers typically migrate to sea in May after a two to three year period of 
development in freshwater streams, and remain at sea for two winters before returning to their 
U.S. natal rivers to spawn from mid October through early November.  While at sea, salmon 
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generally undergo an extensive northward migration to waters off Canada and Greenland.  Data 
from past commercial harvest indicate that post-smolts overwinter in the southern Labrador Sea 
and in the Bay of Fundy.  The numbers of wild Atlantic salmon that return to these rivers are 
perilously small, with total run sizes of approximately 150 spawners occurring in 1999 (Baum 
2000). 
 
Capture of Atlantic salmon have occurred in U.S. commercial fisheries or by research/survey 
vessels.  However, none have been documented after 1992.  No skate landings have been 
recorded for the areas adjacent to the Atlantic salmon rivers.  In addition, the NMFS fishery 
research surveys have rarely found skate in the nearshore regions adjacent to the Atlantic salmon 
rivers.  Therefore, it is unlikely that operation of the skate fisheries occurs in or near the rivers 
where concentrations of Atlantic salmon are most likely to be found.  Furthermore, bottom-
tending gear used in the skate fishery is not likely to encounter salmon in the open water 
environment, making it is highly unlikely that the fisheries occurring under the proposed Skate 
FMP will affect the endangered runs of Atlantic salmon in the Gulf of Maine. 
 
Roseate Tern and Piping Plover 
The roseate tern and piping plover inhabit coastal waters and nest on coastal beaches within the 
Northeast Region.  The terns prey on small schooling fishes, and the plovers prey on shoreline 
invertebrates and other small fauna.  Foraging activity for these species occurs either along the 
shoreline (plovers) or within the top several meters of the water column (terns).  Bottom-tending 
otter trawl, sink gillnet, and longline gear that are used in the skate fishery pose no threat to these 
species or their forage species.   
 
Hawksbill Sea Turtle 
The hawksbill turtle is relatively uncommon in the waters of the Northeast Region.  Hawksbills 
prefer coral reefs, such as those found in the Caribbean and Central America where they feed 
primarily on a wide variety of sponges and mollusks.  There are accounts of small hawksbills 
stranded as far north as Cape Cod, Massachusetts.  However, many of these strandings were 
observed after hurricanes or offshore storms.  No takes of hawksbill sea turtles have been 
recorded in northeast or Mid-Atlantic fisheries where observers have been deployed in the otter 
trawl (including the Mid-Atlantic) and sink gillnet fisheries that catch skates. 
 
Hawksbills may occur in the southern range of the action area (i.e., North Carolina and South 
Carolina), but their distribution is not known to overlap with those waters fished by vessels that 
may catch skate.  Therefore, it is unlikely that interactions between hawksbill sea turtles and 
vessels that catch skates will occur. 
 
Risso’s Dolphin  
The Risso’s dolphin is distributed along the continental shelf edge of North America from Cape 
Hatteras to Georges Bank.  The minimum population estimate for the Risso’s dolphin that was 
derived from limited survey estimates that took place in U.S. waters is 22,916 (Waring et al. 
2001).  This species has been observed taken in the pelagic drift gillnet, pelagic longline, and 
mid-water trawl fisheries, but have never been reported in gear capable of catching skate.  
Although the Risso’s dolphin feeding habitat overlaps with the distribution of the multispecies 
fishery, their pelagic prey species (squid and schooling fishes) would make it unlikely that they 
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would encounter the bottom tending gear used in the skate fishery.  Therefore, it is unlikely that 
the take in this fishery will occur at levels that compromise their ability to maintain optimum 
sustainable population levels, or cause their serious injury and mortality levels to exceed the 
PBR levels allowed for commercial fisheries under the MMPA. 
 
Pelagic Delphinids (Spotted and Striped Dolphins) 
The pelagic delphinid complex is made up of small odontocete species that are broadly 
distributed along the continental shelf edge where depths range from 200 - 400 meters.  They are 
commonly found in large schools feeding on schools of fish.  The minimum population estimates 
for each species number in the tens of thousands.  They are known to be taken in pelagic and 
sink gillnets gear as well as mid-water trawl gear.  Their pelagic prey species suggest they do not 
forage near the bottom, making it unlikely that they would encounter the bottom tending gear 
used in the skate fishery.  Therefore, it is unlikely that the take in this fishery will be at levels 
that compromise their ability to maintain optimum sustainable population levels, or cause their 
serious injury and mortality levels to exceed the PBR levels allowed for commercial fisheries 
under the MMPA. 
 
Coastal Bottlenose Dolphins 
The coastal form of the bottlenose dolphin occurs in the shallow, relatively warm waters along 
the U.S. Atlantic coast from New Jersey to Florida and the Gulf of Mexico.  They rarely range 
beyond the 25-meter depth contour north of Cape Hatteras.  Although they are known to be taken 
in coastal sink gillnet operations, these fisheries do not overlap multispecies fishery areas.  
Waring et al. (2001) described the estimated total take of coastal bottlenose dolphins in all 
fisheries (including those that catch skate) to be below the PBR established for that stock.  As 
described above, the Skate FMP will not increase the gillnet effort in the Northeast Region, and 
is not expected to extend into the more shallow range of the coastal bottlenose dolphin.  
Therefore, the Skate FMP will not further inhibit the ability of the bottlenose dolphin to achieve 
the optimum sustainable population level for the coastal stock, or cause their serious injury and 
mortality levels to exceed the PBR levels allowed for commercial fisheries under the MMPA. 
 
Right Whale Critical Habitat 
NMFS evaluated the potential effects of the proposed federal multispecies, monkfish, and spiny 
dogfish fisheries on the two critical habitats that have been designated in the Great South 
Channel and Cape Cod Bay in the Opinions issued for those fisheries on June 14, 2001.  NMFS 
evaluated the potential effects of the proposed fisheries operations on both prey availability and 
quality and nursery protection in the critical habitat.  There was concern that the operation of 
these fisheries could diminish the value of the habitat by altering trophic dynamics that could 
reduce the availability of right whale prey within the critical habitat areas.  However, right 
whales feed primarily on copepods that live in the mid-water zone, making it highly unlikely that 
bottom-tending skate gear will have any adverse effect on microscopic copepods believed to be 
unaffected by the use of gear that catch larger fish such as skate.  Therefore, the Council does not 
believe the skate fishery, as operated under the proposed Skate FMP, will affect right whale 
critical habitat. 
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7.1.3.2 Status of Protected Species Potentially Affected by this FMP 
The potential impacts to protected species that may result from the management alternatives and 
measures being considered under this FMP are described in Section 5.6 of this document.  The 
section below will focus on the status of the various species listed above that are found in the 
skate fishing area (Northeast Region) and may be affected by the fishing operations occurring 
under the proposed Skate FMP.  Additional background information on the range-wide status of 
these species and a description of right whale critical habitat can be found in a number of 
published documents, including sea turtle status reviews (NMFS and USFWS 1995, Marine 
Turtle Working Group - TEWG, 1998, 2000) and biological reports (USFWS 1997), recovery 
plans for the humpback whale (NMFS 1991a), right whale (NMFS 1991b), Kemp’s Ridley sea 
turtle (USFWS and NMFS 1992), Atlantic green sea turtle (NMFS and USFWS 1991), 
leatherback sea turtle (NMFS and USFWS 1992) and loggerhead sea turtle (NMFS and USFWS 
1991); and the 2000 and Draft 2001 Marine Mammal Stock Assessment Reports (Waring et al. 
2000, 2001). 
 
Right Whale 
Right whales were found historically in all the world’s oceans within the temperate to subarctic 
latitudes.  There are three major subdivisions of right whales:  North Pacific, North Atlantic, and 
Southern Hemisphere; with eastern and western subunits found in the North Atlantic (Perry et al. 
1999).  Because of our limited understanding of the genetic structure of the species, the 
conservative approach to conservation of this species has been to treat the subunits as separate 
groups whose survival and recovery is critical to the health of the species. 
 
The northern right whale has the highest risk of extinction of all large whales.  Scarcity of right 
whales is the result of an 800-year history of whaling that continued into the 1960s (Klumov 
1962).  Records indicate that right whales were subject to commercial whaling in the North 
Atlantic as early as 1059, with an estimated 25,000-40,000 right whales believed to have been 
taken between the 11th and 17th centuries.  The size of the western North Atlantic right whale 
population at the termination of whaling is unknown.  The stock was first recognized as seriously 
depleted as early as 1750.  However, right whales continued to be taken in shore-based 
operations or opportunistically by whalers in search of other species as late as the 1920s.  By the 
time the species was internationally protected in 1935 there may have been fewer than 100 North 
Atlantic right whales in the western North Atlantic (Hain 1975; Reeves et al. 1992; Kenney et al. 
1995). 
 
Intense whaling was also the cause of the critically endangered status of the North Pacific right 
whale.  Currently, the North Pacific population is so small that no reliable estimate can be given.  
In the Atlantic, the eastern subpopulation of the North Atlantic population may already be 
extinct.  The fact that the western North Atlantic subpopulation is the most numerous right whale 
population in the northern hemisphere, and is only estimated to number approximately 300 
animals, is testimony to the severely depleted status of this species in the northern hemisphere.  
In contrast, the southern right whale is recovering with a growth rate of 7% in many areas. 
 
Right whales appear to prefer shallow coastal waters, but their distribution is also strongly 
correlated to zooplankton prey distribution (Winn et al. 1986).  In both northern and southern 
hemispheres, right whales are observed in the lower latitudes and more coastal waters during 
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winter, where calving takes place, and then migrate to higher latitudes during the summer.  In the 
western North Atlantic, they are found west of the Gulf Stream and are most commonly 
associated with cooler waters (<21º C).  They are not found in the Caribbean and have been 
recorded only rarely in the Gulf of Mexico. 
 
NMFS designated three right whale critical habitat areas on June 3, 1994 (59 FR 28793) to help 
protect important right whale foraging and calving areas within the U.S.  These areas are: Cape 
Cod Bay; the Great South Channel (both off Massachusetts); and the waters adjacent to the 
southern Georgia and northern Florida coast.  In 1993, Canada’s Department of Fisheries 
declared two conservation areas for right whales; one in the Grand Manan Basin in the lower 
Bay of Fundy, and a second in Roseway Basin between Browns and Baccaro Banks (Canadian 
Recovery Plan for the North Atlantic Right Whale 2000). 
 
Right whales feed on zooplankton through the water column, and in shallow waters may feed 
near the bottom.  In the Gulf of Maine, they have been observed feeding primarily on copepods, 
by skimming at or below the water’s surface with open mouths (NMFS 1991b; Kenney et al. 
1986; Murison and Gaskin 1989; and Mayo and Marx 1990).  Research suggests that right 
whales must locate and exploit extremely dense patches of zooplankton to feed efficiently 
(Waring et al. 2000).  New England waters include important foraging habitat for right whales 
and at least some portion of the right whale population is present in these waters throughout most 
months of the year.  They are most abundant in Cape Cod Bay between February and April 
(Hamilton and Mayo 1990; Schevill et al. 1986; Watkins and Schevill 1982) and in the Great 
South Channel in May and June (Kenney et al. 1986; Payne et al. 1990) where they have been 
observed feeding predominantly on copepods, largely of the genera Calanus and Pseudocalanus 
(Waring et al. 2000).  Right whales also frequent Stellwagen Bank and Jeffrey’s Ledge, as well 
as Canadian waters including the Bay of Fundy and Browns and Baccaro Banks, in the spring 
and summer months.  Mid-Atlantic waters are used as a migratory pathway from the spring and 
summer feeding/nursery areas to the winter calving grounds off the coast of Georgia and Florida. 
 
However, much about right whale movements and habitat use are still unknown.  Approximately 
85% of the population is unaccounted for during the winter (Waring et al. 2000).  Radio and 
satellite tagging has been used to track right whales, and has shown lengthy and somewhat 
distant excursions into deep water off of the continental shelf (Mate et al. 1997).  In addition 
photographs of identified individuals have documented movements of the western North Atlantic 
right whales as far north as Newfoundland, the Labrador Basin and southeast of Greenland 
(Knowlton et al. 1992).  Sixteen satellite tags were attached to right whales in the Bay of Fundy, 
Canada, during summer 2000 in an effort to further elucidate the movements and important 
habitat for North Atlantic right whales.  The movements of these whales varied, with some 
remaining in the tagging area and others making periodic excursions to other areas before 
returning to the Bay of Fundy.  Several individuals were observed to move along the coastal 
waters of Maine, while others traveled to the Scotian Shelf off Nova Scotia.  One individual was 
successfully tracked throughout the fall, and was followed on her migration to the 
Georgia/Florida wintering area. 
 
Recognizing the precarious status of the right whale, the continued threats present in its coastal 
habitat throughout its range, and the uncertainty surrounding attempts to characterize population 
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trends, the International Whaling Commission (IWC) held a special meeting of its Scientific 
Committee from March 19-25, 1998, in Cape Town, South Africa, to conduct a comprehensive 
assessment of right whales worldwide.  The workshop’s participants reviewed available 
information on the North Atlantic right whale.  The conclusions of Caswell et al. (1999) were 
particularly alarming.  Using data on reproduction and survival through 1996, Caswell 
determined that the western North Atlantic right whale population was declining at a rate of 
2.4% per year, with one model suggesting that the mortality rate of the right whale population 
had increased five-fold in less than one generation.  According to Caswell, if the mortality rate as 
of 1996 does not decrease and the population’s reproductive performance does not improve, 
extinction could occur in 191 years and would be certain within 400 years. 
 
The IWC Workshop participants expressed “considerable concern” in general for the status of 
the western North Atlantic right whales.  This concern was based on recent (1993-1995) 
observations of near-failure of calf production, the significantly high mortality rate, and an 
observed increase in the calving interval.  It was suggested that the slow but steady recovery rate 
published in Knowlton et al. (1994) may not be continuing.  Workshop participants urgently 
recommended increased efforts to reduce the human-caused mortality factors affecting this right 
whale population. 
 
As stated in the IWC Workshop, there is been concern over the decline in birth rate.  In the three 
calving seasons following Caswell’s analysis, only 10 calves are known to have been born into 
the population, with only one known right whale birth in the 1999/2000 season.  However, the 
2000/2001 calving season had 31 right whale calves sighted, with 27 surviving.  This was 
followed by the 2001/2002 season in which 21 calves were borne in the southeastern calving 
grounds.  Although these births are encouraging, biologists recognize that there may be some 
additional natural mortality with the calves from these years, and cautious optimism is necessary 
because of how close the species is to extinction.  In addition, efforts to reduce human-caused 
mortality must be accelerated if these individuals are to survive to sexual maturity and help 
reverse the population decline. 
 
One question that has repeatedly arisen regarding the western North Atlantic population of right 
whales is the effect that “bottlenecking” may have played on the genetic integrity of right 
whales.  Several genetics studies have attempted to examine the genetic diversity of right whales.  
Results from a study by Schaeff et al. (1997) indicate that North Atlantic right whales are less 
genetically diverse than southern right whales; a separate population that numbers at least four 
times as many animals with an annual growth rate of nearly seven percent.  A recent study 
compared the genetic diversity of North Atlantic right whales with the genetic diversity of 
southern right whales.  The researchers found only five distinct haplotypes (a maternal genetic 
marker) exist amongst 180 different North Atlantic right whales sampled, versus 10 haplotypes 
among just 16 southern right whales sampled.  In addition, one of the five haplotypes found in 
the North Atlantic right whales was observed in only four animals; all males born prior to 1982 
(Malik et al. 2000).  Because this genetic marker can be passed only from female to offspring, 
there is an expectation that it will be lost from the population.  Two interesting facts about this 
haplotype are: (1) the last known female with this type was the animal killed by the shore fishery 
at Amagansett, Long Island in 1907; and (2) this haplotype is basal to all others worldwide (i.e., 
it is the most ancient of all right whales). 
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Low genetic diversity is a general concern for wildlife populations.  It has been suggested that 
North Atlantic right whales have been at a low population size for hundreds of years and, while 
the present population exhibits very low genetic diversity, the major effects of harmful genes are 
thought to have occurred well in the past, effectively eliminating those genes from the population 
(Kenney 2000).  To determine how long North Atlantic right whales have exhibited such low 
genetic diversity, researchers have analyzed DNA extracted from museum specimens.  
Rosenbaum et al. (2000) found these samples represented four different haplotypes, all of which 
are still present in the current population, suggesting there has not been a significant loss of 
genetic diversity within the last 191 years.  Although his sample size (n=6) was small, it supports 
the theory that significant reduction in genetic diversity likely occurred prior to the late 19th 
century. 
 
The role of contaminants or biotoxins in reducing right whale reproduction has also been raised.  
Contaminant studies have confirmed that right whales are exposed to and accumulate 
contaminants, but the effect that such contaminants might be having on right whale reproduction 
or survivability is unknown. 
 
Competition for food resources is another possible factor impacting right whale reproduction.  
Researchers have found that North Atlantic right whales appear to have thinner blubber than 
right whales from the South Atlantic (Kenney, 2000).  It has also been suggested that oceanic 
conditions affecting the concentration of copepods may in turn have an effect on right whales 
since they rely on dense concentrations of copepods to feed efficiently (Kenney 2000).  
However, evidence is lacking to demonstrate either that a decline in birth rate is related to 
depleted food resources or that there is a relationship between oceanic conditions and copepod 
abundance to right whale fitness and reproduction rates. 
 
General Human Impacts and Entanglement 
Right whales may be adversely affected by habitat degradation, habitat exclusion, acoustic 
trauma, harassment, or reduction in prey resources due to trophic effects resulting from a variety 
of activities including the operation of commercial fisheries.  However, the major known sources 
of anthropogenic mortality and injury of right whales clearly are ship strikes and entanglement in 
commercial fishing gear such as the sink gillnet gear used to catch skate. 
 
Based on photographs of catalogued animals from 1959 and 1989, Kraus (1990) estimated that 
57% of right whales exhibited scars from entanglement and 7% from ship strikes (propeller 
injuries).  Hamilton et al. (1998) updated this work using data from 1935 through 1995.  The new 
study estimated that 61.6% of right whales exhibit injuries caused by entanglement, and 6.4% 
exhibit signs of injury from vessel strikes.  These data may be misleading, as a ship strike may be 
less of a “recoverable” event than entanglement in rope.  It is also known that several whales 
have apparently been entangled on more than one occasion, and that some right whales that have 
been entangled were subsequently involved in ship strikes.  Furthermore, these numbers are 
based on sightings of free-swimming animals that initially survive the entanglement or ship 
strike.  Therefore, the actual number of interactions may be higher as some animals are likely 
drowned or killed immediately, and the carcass never recovered or observed. 
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It should be noted that no information is currently available on the response of the right whale 
population to recent (1997-1999) efforts to mitigate the effects of entanglement and ship strikes.  
However, as noted above, both entanglements and ship strikes have continued to occur.  
Therefore, it is not possible to determine whether the trend through 1996, as reported by Caswell, 
is continuing.  Furthermore, results reported by Caswell suggest that it is not possible to 
determine that anthropogenic mortalities alone are responsible for the decline in right whale 
survival.  However, the IWC concluded that reduction of anthropogenic mortalities would 
significantly improve the species’ survival probability. 
 
The best available information makes it reasonable to conclude that the current death rate 
exceeds the birth rate in the western North Atlantic right whale population.  The nearly complete 
reproductive failure in this population from 1993 to 1995 and again in 1998 and 1999 suggests 
that this pattern has continued for almost a decade.  Because no population can sustain a high 
death rate and low birth rate indefinitely, this combination places the North Atlantic right whale 
population at high risk of extinction.  The one bright spot is the 2000/2001 and 2001/2002 
calving seasons that are the most promising in the past 7 years in terms of calves born.  However, 
these young animals must be provided with protection so that they can mature and contribute to 
future generations in order to be a factor in stabilizing of the population. 
 
Humpback Whale 
Humpback whales calve and mate in the West Indies and migrate to feeding areas in the 
northwestern Atlantic during the summer months.  Six separate feeding areas are utilized in 
northern waters (Waring et al. 2000).  Only one of these feeding areas, the Gulf of Maine, lies 
within U.S. waters contained within the management unit of the FMP (Northeast Region).  Most 
of the humpbacks that forage in the Gulf of Maine visit Stellwagen Bank and the waters of 
Massachusetts and Cape Cod Bays.  Sightings are most frequent from mid-March through 
November between 41º N and 43º N, from the Great South Channel north along the outside of 
Cape Cod to Stellwagen Bank and Jeffreys Ledge (CeTAP 1982), and peak in May and August.  
However, small numbers of individuals may be present in this area year-round.  They feed on a 
number of species of small schooling fishes, particularly sand lance and Atlantic herring, by 
filtering large amounts of water through their baleen to capture prey (Wynne and Schwartz 
1999). 
 
Data from a photographic identification catalogue of over 600 individual humpback whales have 
described the majority of the habitats used by this species (Barlow and Clapham 1997; Clapham 
et al. 1999).  The photographic data have identified that reproductively mature western North 
Atlantic humpbacks winter in tropical breeding grounds in the Antilles, primarily on Silver and 
Navidad Banks north of the Dominican Republic.  The primary winter range where calving and 
copulation is believed to take place also includes the Virgin Islands and Puerto Rico (NMFS 
1991a).  Calves are born from December through March and are about 4 meters at birth.  
Sexually mature females give birth approximately every 2 to 3 years.  Sexual maturity is reached 
between 4 and 6 years of age for females and between 7 and 15 years for males.  Size at maturity 
is about 12 meters. 
 
Humpback whales use the mid-Atlantic as a migratory pathway.  However, observations of 
juvenile humpbacks since 1989 in the mid-Atlantic have been increasing during the winter 
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months, peaking January through March (Swingle et al. 1993).  Biologists theorize that non-
reproductive animals may be establishing a winter-feeding range in the mid-Atlantic since they 
are not participating in reproductive behavior in the Caribbean.  The whales using this mid-
Atlantic area were found to be residents of the Gulf of Maine and Atlantic Canada (Gulf of St. 
Lawrence and Newfoundland) feeding groups, suggesting a mixing of different feeding stocks in 
the mid-Atlantic region.  Strandings and entanglements of humpback whales have increased 
between New Jersey and Florida during the same period (Wiley et al. 1995). 
 
New information has become available on the status and trends of the humpback whale 
population in the North Atlantic that indicates the population is increasing.  However, it has not 
yet been determined whether this increase is uniform across all six feeding stocks (Waring et al. 
2000).  For example, although the overall rate of increase has been estimated at 9.0% (CV=0.25) 
by Katona and Beard (1990), Barlow and Clapham (1997) reported a 6.5% rate through 1991 for 
the Gulf of Maine feeding group. 
 
A variety of methods have been used to estimate the North Atlantic humpback whale population. 
However, the photographic mark-recapture analyses from the Years of the North Atlantic 
Humpback (YONAH) project gave a North Atlantic basin-wide estimate of 10,600 (95% c.i. = 
9,300 - 12,100) is regarded as the best available estimate for that population. 
 
General Human Impacts and Entanglement 
The major known sources of anthropogenic mortality and injury of humpback whales include 
entanglement in commercial fishing gear such as the sink gillnet gear used to catch skate, and 
ship strikes.  Based on photographs of the caudal peduncle of humpback whales, Robbins and 
Mattila (1999) estimated that between 48% and 78% of animals in the Gulf of Maine exhibit 
scarring caused by entanglement.  Several whales have apparently been entangled on more than 
one occasion.  These estimates are based on sightings of free-swimming animals that initially 
survive the encounter.  Because some whales may drown immediately, the actual number of 
interactions may be higher.  In addition, the actual number of species-gear interactions is 
contingent on the intensity of observations from aerial and ship surveys. 
 
Humpback whales may also be adversely affected by habitat degradation, habitat exclusion, 
acoustic trauma, harassment, or reduction in prey resources due to trophic effects resulting from 
a variety of activities including the operation of commercial fisheries. 
 
Fin Whale 
Fin whales inhabit a wide range of latitudes between 20-75° N and 20-75° S (Perry et al. 1999).  
Fin whales spend the summer feeding in the relatively high latitudes of both hemispheres, 
particularly along the cold eastern boundary currents in the North Atlantic and North Pacific 
Oceans and in Antarctic waters (IWC 1992).  Most migrate seasonally from relatively high-
latitude Arctic and Antarctic feeding areas in the summer to relatively low-latitude breeding and 
calving areas in the winter (Perry et al. 1999). 
 
As was the case for the right and humpback whales, fin whale populations were heavily affected 
by commercial whaling.  However, commercial exploitation of fin whales occurred much later 
than for right and humpback whales.  Wide-scale commercial exploitation of fin whales did not 
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occur until the 20th century when the use of steam power and harpoon- gun technology made 
exploitation of this faster, more offshore species feasible.  In the southern hemisphere, over 
700,000 fin whales were landed in the 20th century.  More than 48,000 fin whales were taken in 
the North Atlantic between 1860 and 1970 (Perry et al. 1999).  Fisheries existed off of 
Newfoundland, Nova Scotia, Norway, Iceland, the Faroe Islands, Svalbard (Spitsbergen), the 
islands of the British coasts, Spain and Portugal.  Fin whales were rarely taken in U.S. waters, 
except when they ventured near the shores of Provincetown, MA, during the late 1800’s (Perry et 
al. 1999). 
 
In the North Atlantic today, fin whales are widespread and occur from the Gulf of Mexico and 
Mediterranean Sea northward to the edges of the arctic pack ice (NMFS 1998b).  A number of 
researchers have suggested the existence of fin whale subpopulations in the North Atlantic.  
Mizroch et al. (1984) suggested that local depletions resulting from commercial over harvesting 
supported the existence of North Atlantic fin whale subpopulations.  Others have used genetic 
information to support the existence of multiple subpopulations of fin whales in the North 
Atlantic and Mediterranean (Bérubé et al. 1998).  Although the IWC’s Scientific Committee 
proposed seven stocks for North Atlantic fin whales, it is uncertain whether these stock 
boundaries define biologically isolated units (Waring et al. 2000).  NMFS has designated one 
stock of fin whale for U.S. waters of the North Atlantic (Waring et al. 2000) where the species is 
commonly found from Cape Hatteras northward. 
 
Various estimates have been provided to describe the current status of fin whales in western 
North Atlantic waters.  Based on the history and trends of whaling catch, an estimate of 3,590 to 
6,300 fin whales was obtained for the entire western North Atlantic (Perry et al. 1999).  Hain et 
al. (1992) estimated that about 5,000 fin whales inhabit the Northeastern United States 
continental shelf waters.  The latest SAR (Waring et al. 2001) gives a best estimate of abundance 
for fin whales of 2,814 (CV = 0.21).  However, this is considered an underestimate, as too little 
is known about population structure, and the estimate is derived from surveys over a limited 
portion of the western North Atlantic.  There is also not enough information to estimate 
population trends. 
 
Despite broad knowledge of fin whales, less is known about their life history as compared to 
right and humpback whales.  Age at sexual maturity for both sexes ranges from 5-15 years.  
Physical maturity is reached at 20-30 years.  Conception occurs during a 5 month winter period 
in either hemisphere.  After a 12-month gestation, a single calf is born.  The calf is weaned 
between 6 and 11 months after birth.  The mean calving interval is 2.7 years, with a range of 
between 2 and 3 years (Agler et al. 1993).  Like right and humpback whales, fin whales are 
believed to use western North Atlantic waters primarily for feeding and migrate to more southern 
waters for calving.  However, the overall pattern of fin whale movement consists of a less 
obvious north-south pattern of migration than that of right and humpback whales. 
 
Based on acoustic recordings from hydrophone arrays, Clark (1995) reported the fin whale as the 
most acoustically common whale species heard in the North Atlantic and described a general 
pattern of fin whale movements in the fall from the Labrador/Newfoundland region, south past 
Bermuda, and into the West Indies.  However, evidence regarding where the majority of fin 
whales winter, calve, and mate is still scarce. 
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The overall distribution of fin whales may be based on prey availability.  This species preys 
opportunistically on both zooplankton and fish (Watkins et al. 1984).  The predominant prey of 
fin whales varies greatly in different geographical areas depending on what is locally available.  
In the western North Atlantic fin whales feed on a variety of small schooling fish (i.e., herring, 
capelin, sand lance) as well as squid and planktonic crustaceans (Wynne and Schwartz 1999).  
As with humpback whales, fin whales feed by filtering large volumes of water for their prey 
through their baleen plates.  Photo identification studies in western North Atlantic feeding areas, 
particularly in Massachusetts Bay, have shown a high rate of annual return by fin whales, both 
within years and between years (Seipt et al. 1990). 
 
As discussed above, fin whales were the focus of commercial whaling, primarily in the 20th 
century.  The IWC did not begin to manage commercial whaling of fin whales in the North 
Atlantic until 1976.  and were not given total protection until 1987, with the exception of a 
subsistence whaling hunt for Greenland.  In total, there have been 239 reported kills of fin 
whales from the North Atlantic from 1988 to 1995. 
 
General Human Impacts and Entanglement 
The major known sources of anthropogenic mortality and injury of fin whales include ship 
strikes and entanglement in commercial fishing gear such as the sink gillnet gear used to catch 
skate.  However, many of the reports of mortality cannot be attributed to a particular source.  Of 
18 fin whale mortality records collected between 1991 and 1995, four were associated with 
vessel interactions, although the true cause of mortality was not known.  Although several fin 
whales have been observed entangled in fishing gear, with some being disentangled, no 
mortalities have been attributed to gear entanglement. 
 
In general, known mortalities of fin whales are less than those recorded for right and humpback 
whales.  This may be due in part to the more offshore distribution of fin whales where they are 
either less likely to encounter entangling gear, or are less likely to be noticed when gear 
entanglements or vessel strikes do occur.  Fin whales may also be adversely affected by habitat 
degradation, habitat exclusion, acoustic trauma, harassment, or reduction in prey resources due to 
trophic effects resulting from a variety of activities including the operation of commercial 
fisheries. 
 
Sei Whale 
Sei whales are a widespread species in the world’s temperate, subpolar and subtropical and even 
tropical marine waters.  However, they appear to be more restricted to temperate waters than 
other balaenopterids (Perry et al. 1999).  The IWC recognized three stocks in the North Atlantic 
based on past whaling operations: (1) Nova Scotia; (2) Iceland Denmark Strait; (3) Northeast 
Atlantic (Donovan 1991 in Perry et al. 1999).  Mitchell and Chapman (1977) suggested that the 
sei whale population in the western North Atlantic consists of two stocks, a Nova Scotian Shelf 
stock and a Labrador Sea stock.  The Nova Scotian Shelf stock includes the continental shelf 
waters of the Northeast Region, and extends northeastward to south of Newfoundland.  The IWC 
boundaries for this stock are from the U.S. east coast to Cape Breton, Nova Scotia and east to 
42°W longitude (Waring et al. 2000).  This is the only sei whale stock within the management 
unit of this FMP. 
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Sei whales became the target of modern commercial whalers primarily in the late 19th and early 
20th century after stocks of other whales, including right, humpback, fin and blues, had already 
been depleted.  Sei whales were taken in large numbers by Norway and Scotland from the 
beginning of modern whaling (NMFS 1998b).  Small numbers were also taken off of Spain, 
Portugal, and West Greenland from the 1920’s to 1950’s (Perry et al. 1999).  In the western 
North Atlantic, a total of 825 sei whales were taken on the Scotian Shelf between 1966-1972, 
and an additional 16 were by a shore-based Newfoundland whaling station (Perry et al. 1999).  
The species continued to be exploited in Iceland until 1986 even though measures to stop 
whaling of sei whales in other areas had been put into place in the 1970s (Perry et al. 1999).  
There is no estimate for the abundance of sei whales prior to commercial whaling.  Based on 
whaling records, approximately 14,295 sei whales were taken in the entire North Atlantic from 
1885 to 1984 (Perry et al. 1999). 
 
Sei whales winter in warm temperate or subtropical waters and summer in more northern 
latitudes.  In the North Atlantic, most births occur in November and December when the whales 
are on the wintering grounds.  Conception is believed to occur in December and January. 
Gestation lasts for 12 months and the calf is weaned at 6-9 months when the whales are on the 
summer feeding grounds (NMFS 1998b).  Sei whales reach sexual maturity at 5-15 years of age.  
The calving interval is believed to be 2-3 years (Perry et al. 1999). 
 
Sei whales occur in deep water throughout their range, typically over the continental slope or in 
basins situated between banks (NMFS 1998b).  In the northwest Atlantic, the whales travel along 
the eastern Canadian coast in autumn on their way to and from the Gulf of Maine and Georges 
Bank where they occur in winter and spring.  Within the Northeast Region, the sei whale is most 
common on Georges Bank and into the Gulf of Maine/Bay of Fundy region during spring and 
summer.  Individuals may range as far south as North Carolina.  It is important to note that sei 
whales are known for inhabiting an area for weeks at a time then disappearing for year or even 
decades.  This has been observed all over the world, including in the southwestern Gulf of Maine 
in 1986, but the basis for this phenomenon is not clear. 
 
Although sei whales may prey upon small schooling fish and squid in the Northeast Region, 
available information suggests that calanoid zooplankton are the primary prey of this species.  
There are occasional influxes of sei whales further into Gulf of Maine waters, presumably in 
conjunction with years of high copepod abundance inshore.  Sei whales are occasionally seen 
feeding in association with right whales in the southern Gulf of Maine and in the Bay of Fundy, 
although there is no evidence of interspecific competition for food resources.  There is very little 
information on natural mortality factors for sei whales.  Possible causes of natural mortality, 
particularly for young, old or otherwise compromised individuals are shark attacks, killer whale 
attacks, and endoparasitic helminthes (Perry et al. 1999). 
 
There are insufficient data to determine trends of the sei whale population.  Because there are no 
abundance estimates within the last 10 years, a minimum population estimate cannot be 
determined for management purposes (Waring et al. 2000).  Abundance surveys are problematic 
because this species is difficult to distinguish from the fin whale and too little is known of the sei 
whale’s distribution, population structure and patterns of movement. 



 

Final Skate FMP/EIS   Volume I 281

 
General Human Impacts and Entanglement 
Few instances of injury or mortality of sei whales due to entanglement or vessel strikes have 
been recorded in U.S. waters.  Entanglement is not known to impact this species in the U.S. 
Atlantic, possibly because sei whales typically inhabit waters further offshore than most 
commercial fishing operations, or perhaps entanglements do occur but are less likely to be 
observed.  However, due to the overlap of this species observed range with the skate fishery 
areas that use sink gillnet gear, the potential for entanglement does exist.  A small number of 
ship strikes of this species have been recorded, the most recent documented incident occurring in 
1994 when a carcass was brought in on the bow of a container ship in Charlestown, 
Massachusetts.  No entanglements in fishing gear have been observed of noted in stranding data.  
Similar impacts noted above for other baleen whales may also occur.  Due to the deep-water 
distribution of this species, interactions that do occur are less likely to be observed or reported 
than those involving right, humpback, and fin whales that often frequent areas within the 
continental shelf. 
 
Blue Whale 
Like the fin whale, blue whales occur worldwide and are believed to follow a similar migration 
pattern from northern summering grounds to more southern wintering areas (Perry et al. 1999).  
Three subspecies have been identified: Balaenoptera musculus musculus, B.m. intermedia, and 
B.m. brevicauda (NMFS 1998c).  Only B. musculus occurs in the northern hemisphere.  Blue 
whales range in the North Atlantic from the subtropics to Baffin Bay and the Greenland Sea.  
The IWC currently recognizes these whales as one stock (Perry et al. 1999). 
 
Blue whales were intensively hunted in all of the world’s oceans from the turn of the century to 
the mid-1960’s when development of steam-powered vessels and deck-mounted harpoon guns in 
the late 19th century made it possible to exploit them on an industrial scale (NMFS 1998c).  Blue 
whale populations declined worldwide as the new technology spread and began to receive 
widespread use (Perry et al. 1999).  Subsequently, the whaling industry shifted effort away from 
declining blue whale stocks and targeted other large species, such as fin whales, and then 
resumed hunting for blue whales when the species appeared to be more abundant (Perry et al. 
1999).  The result was a cyclical rise and fall, leading to severe depletion of blue whale stocks 
worldwide (Perry et al. 1999).  In all, at least 11,000 blue whales were taken in the North 
Atlantic from the late 19th century through the mid-20th century. 
 
Blue whales were given complete protection in the North Atlantic in 1955 under the International 
Convention for the Regulation of Whaling.  There are no good estimates of the pre-exploitation 
size of the western North Atlantic blue whale stock but it is widely believed that this stock was 
severely depleted by the time legal protection was introduced in 1955 (Perry et al. 1999).  
Mitchell (1974) suggested that the stock numbered in the very low hundreds during the late 
1960’s through early 1970’s (Perry et al. 1999).  Photo-identification studies of blue whales in 
the Gulf of St. Lawrence from 1979 to 1995 identified 320 individual whales (NMFS 1998c).  
The NMFS recognizes a minimum population estimate of 308 blue whales within the Northeast 
Region (Waring et al. 2000). 
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Blue whales are only occasional visitors to east coast U.S. waters.  They are more commonly 
found in Canadian waters, particularly the Gulf of St. Lawrence where they are present for most 
of the year, and in other areas of the North Atlantic.  It is assumed that blue whale distribution is 
governed largely by food requirements (NMFS 1998c).  In the Gulf of St. Lawrence, blue whales 
appear to predominantly feed on several copepod species (NMFS 1998c). 
 
Compared to the other species of large whales, relatively little is known about this species. 
Sexual maturity is believed to occur in both sexes at 5-15 years of age.  Gestation lasts 10-12 
months and calves nurse for 6-7 months.  The average calving interval is estimated to be 2-3 
years.  Birth and mating both take place in the winter season (NMFS .1998c), but the location of 
wintering areas is speculative (Perry et al. 1999).  In 1992 the U.S. Navy and contractors 
conducted an extensive blue whale acoustic survey of the North Atlantic and found 
concentrations of blue whales on the Grand Banks and west of the British Isles.  One whale was 
tracked for 43 days during which time it traveled 1,400 nautical miles around the general area of 
Bermuda (Perry et al. 1999). 
 
There is limited information on the factors affecting natural mortality of blue whales in the North 
Atlantic.  Ice entrapment is known to kill and seriously injure some blue whales during late 
winter and early spring, particularly along the southwest coast of Newfoundland.  Habitat 
degradation has been suggested as possibly affecting blue whales such as in the St. Lawrence 
River and the Gulf of St. Lawrence where habitat has been degraded by acoustic and chemical 
pollution.  However, there is no data to confirm that blue whales have been affected by such 
habitat changes (Perry et al. 1999). 
 
General Human Impacts and Entanglement 
Entanglements in fishing gear such as the sink gillnet gear used in the skate fishery and ship 
strikes are believed to be the major sources of anthropogenic mortality and injury of blue whales.  
However, confirmed deaths or serious injuries are few.  In 1987, concurrent with an unusual 
influx of blue whales into the Gulf of Maine, one report was received from a whale watch boat 
that spotted a blue whale in the southern Gulf of Maine entangled in gear described as probable 
lobster pot gear.  A second animal found in the Gulf of St. Lawrence apparently died from the 
effects of an entanglement.  In March 1998, a juvenile male blue whale was carried into Rhode 
Island waters on the bow of a tanker.  The cause of death was determined to be due to a ship 
strike that may have occurred outside the U.S. EEZ (Waring et al. 2000). 
 
Sperm Whale 
Sperm whales inhabit all ocean basins, from equatorial waters to the polar regions (Perry et al. 
1999).  In the western North Atlantic they range from Greenland to the Gulf of Mexico and the 
Caribbean.  The sperm whales that occur in the western North Atlantic are believed to represent 
only a portion of the total stock (Blaylock et al. 1995).  Total numbers of sperm whales off the 
USA or Canadian Atlantic coast are unknown, although eight estimates from selected regions of 
the habitat do exist for select time periods.  The best estimate of abundance for the North 
Atlantic stock of sperm whales is 4,702 (CV=0.36) (Waring et al. 2000).  The IWC recognizes 
one stock for the entire North Atlantic (Waring et al. 2000). 
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The IWC estimates that nearly a quarter-million sperm whales were killed worldwide in whaling 
activities between 1800 and 1900 (IWC 1971).  With the advent of modern whaling the larger 
rorqual whales were targeted.  However as their numbers decreased, whaling pressure again 
focused on smaller rorquals and sperm whales.  From 1910 to 1982 there were nearly 700,000 
sperm whales killed worldwide from whaling activities (Clarke 1954).  Some sperm whales were 
also taken off the U.S. Mid-Atlantic coast (Reeves and Mitchell 1988; Perry et al. 1999), and in 
the northern Gulf of Mexico (Perry et al. 1999).  Recorded North Atlantic sperm whale catch 
numbers for Canada and Norway from 1904 to 1972 total 1,995.  All killing of sperm whales 
was banned by the IWC in 1988. 
 
Sperm whales generally occur in waters greater than 180 meters in depth with a preference for 
continental margins, seamounts, and areas of upwelling, where food is abundant (Leatherwood 
and Reeves 1983).  Sperm whales in both hemispheres migrate to higher latitudes in the summer 
for feeding and return to lower latitude waters in the winter where mating and calving occur.  
Mature males typically range to higher latitudes than mature females and immature animals but 
return to the lower latitudes in the winter to breed (Perry et al. 1999).  Waring et al. (1993) 
suggest sperm whale distribution is closely correlated with the Gulf Stream edge with a 
migration to higher latitudes during summer months where they are concentrated east and 
northeast of Cape Hatteras.  Distribution extends further northward to areas north of Georges 
Bank and the Northeast Channel region in summer and then south of New England in fall, back 
to the mid-Atlantic Bight (Waring et al. 2000). 
 
Mature females in the northern hemisphere ovulate April through August.  A single calf is born 
after a 15-month gestation.  A mature female will produce a calf every 4-6 years.  Females attain 
sexual maturity at a mean age of nine years, while males have a prolonged puberty and attain 
sexual maturity at about age 20 (Waring et al. 2000).  Male sperm whales may not reach physical 
maturity until they are 45 years old (Waring et al. 2000).  The sperm whales prey consists of 
larger mid-water squid and fish species (Perry et al. 1999).  Sperm whales, especially mature 
males in higher latitude waters, have been observed to take significant quantities of large 
demersal and deep water sharks, skates, and bony fishes. 
 
General Human Impacts and Entanglement 
Few instances of injury or mortality of sperm whales due to human impacts have been recorded 
in U.S. waters.  Because of their generally more offshore distribution and their benthic feeding 
habits, sperm whales are less subject to entanglement than are right or humpback whales.  
However, the skate fishery is conducted near the shelf edge and utilizes fixed sink gillnet gear 
that may pose a threat to sperm whales. 
 
Documented takes primarily involve offshore fisheries such as the offshore lobster pot fishery 
and pelagic driftnet and pelagic longline fisheries.  Ships also strike sperm whales.  Due to the 
offshore distribution of this species, interactions (both ship strikes and entanglements) that do 
occur are less likely to be reported than those involving right, humpback, and fin whales that 
more often occur in nearshore areas.  Other impacts noted above for baleen whales may also 
occur. 
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Due to their offshore distribution, sperm whales tend to strand less often than, for example, right 
whales and humpbacks.  Preliminary data for 2000 indicate that of ten sperm whales reported to 
the stranding network (nine dead and one injured) there was one possible fishery interaction, one 
ship strike (wounded with bleeding gash on side) and eight animals for which no signs of 
entanglement or injury were sighted or reported. 
 
Minke Whale 
Minke whales have a cosmopolitan distribution in polar, temperate, and tropical waters.  The 
Canadian east coast population is one of four populations recognized in the North Atlantic.  
Minke whales off the eastern coast of the U.S. are considered to be part of this population that 
extends from Davis Strait off Newfoundland to the Gulf of Mexico.  The species is common and 
widely distributed along the U.S. continental shelf.  They show a certain seasonal distribution 
with spring and summer peak numbers, falling off in the fall to very low winter numbers.  Like 
all baleen whales, the minke whale generally occupies the continental shelf proper. 
 
Minke whales are known to be taken in sink gillnet gear used to catch skate.  Waring et al. 
(2000) has described the estimated total take of minke whales in all fisheries (including those 
that catch skate) to be below the PBR established for that species.  The skate wing fishery that 
utilizes sink gillnet gear lands skate only as incidental catch in other fisheries for demersal 
species (groundfish, monkfish and scallops).  These fisheries operate under FMP’s that contain 
effort controls developed for each fishery.  Additional factors that restrict skate vessels are: (1) 
the low market value of skate makes it unlikely that a vessel could survive economically without 
landing other more valued species; and (2) that each of these FMP’s requires permits for any 
gear “capable of catching” their target species, makes it impossible for any vessel to target only 
skate and avoid the measures contained in these plans.  For these reasons, the proposed Skate 
FMP will not increase sink gillnet effort in the Northeast Region, and will not further inhibit the 
ability of minke whales to achieve the optimum sustainable population level for the North 
Atlantic stock, or cause their serious injury and mortality levels to exceed the PBR levels 
allowed for commercial fisheries under the MMPA. 
 
Harbor Porpoise 
Harbor porpoise are found primarily in the Gulf of Maine in the summer months.  However, they 
migrate seasonally through regions where the skate are caught.  For example, they move through 
the southern New England area where the skate bait fishery occurs in the spring (March and 
April).  Harbor porpoise also move through the Massachusetts Bay and Jeffrey’s Ledge region in 
the spring (April and May) and the fall (October November).  They are not known to frequent the 
Georges Bank region where skate are also found.   
 
Harbor porpoise are known to be taken in sink gillnet gear used to catch skate.  The historic level 
of serious injury and mortality of this species in sink gillnets was known to be high relative to the 
estimated population level, and was addressed in the HPTRP that was developed under the 
mandates of the MMPA.  The HPTRP used a series of time/area closures and required use of 
acoustical pingers that have reduced the take to acceptable levels.  Waring et al. (2001) has 
described the total estimated average human-caused mortality is 382.  The minimum population 
estimate for 1999 was established at 74,695, and the potential biological removal (PBR) for the 
harbor porpoise is now set at 747.  Although the current mortality estimate is below the latest 
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PBR level, the stock is still considered a strategic stock requiring continued measures to reduce 
human-caused mortality from commercial fishing.  This is due to the fact that this is the first year 
that mortality has been below PBR, and there are insufficient data to determine population trends 
for this species. 
 
The skate wing fisheries that utilize sink gillnet gear land skate only as bycatch in other fisheries 
for demersal species (groundfish, monkfish and scallops).  These fisheries operate under FMP’s 
that contain effort controls developed for, and are subject to the requirements of the HPTRP 
implemented by NMFS in December 2, 1998.  Measures implemented by the HTRP have 
significantly reduced harbor porpoise takes to acceptable levels under the MMPA. 
 
Atlantic White-Sided Dolphin 
White-sided dolphins are found in the temperate and sub-polar waters of the North Atlantic, 
primarily on the continental shelf waters out to the 100-meter depth contour.  The species is 
distributed from central western Greenland to North Carolina, with the Gulf of Maine stock 
commonly found from Hudson Canyon to Georges Bank and into the Gulf of Maine to the Bay 
of Fundy.  A minimum population estimate for the white-sided dolphin 19,196 has been derived 
for U.S. waters (Waring et al. 2000) from limited survey estimates.  White-sided dolphins have 
been observed taken in the multispecies sink gillnet, the pelagic drift gillnet, and several mid-
water and bottom trawl fisheries.  Waring et al. (2000) described the estimated total take of 
white-sided dolphins in all fisheries (including those that catch skate) to be below the PBR 
established for that species.  As described above for the minke whale, the proposed Skate FMP 
will not increase the gillnet effort in the Northeast Region.  Therefore, the proposed Skate FMP 
will not further inhibit the ability of white-sided dolphins to achieve the optimum sustainable 
population level for the North Atlantic stock, or cause their serious injury and mortality levels to 
exceed the PBR levels allowed for commercial fisheries under the MMPA. 
 
Pelagic Delphinids (Pilot whales, offshore bottlenose and common dolphins) 
The pelagic delphinid complex is made up of small odontocete species that are broadly 
distributed along the continental shelf edge where depths range from 200 - 400 meters.  They are 
commonly found in large schools feeding on schools of fish.  The minimum population estimates 
for each species number in the tens of thousands.  They are known to be taken in pelagic and 
sink gillnets gear as well as mid-water and bottom trawl gear.  Although some takes have been 
observed in the bottom trawl fishery, their pelagic prey species suggest they do not forage near 
the bottom, making it unlikely that they would frequently encounter the bottom tending gear 
used in the skate fishery.  Therefore, it is unlikely that the take in this fishery will be at levels 
that compromise their ability to maintain optimum sustainable population levels, or cause their 
serious injury and mortality levels to exceed the PBR levels allowed for commercial fisheries 
under the MMPA. 
 
Harbor Seal 
The harbor seal is found in all nearshore waters of the Atlantic Ocean above about 30 degrees 
latitude (Waring et al. 2001).  In the western North Atlantic they are distributed from the eastern 
Canadian Artic and Greenland south to southern New England and New York, and occasionally 
the Carolinas (Boulva and McLaren 1979; Gilbert and Guldager 1998).  It is believed that the 
harbor seals found along the U.S. and Canadian east coasts represent one population (Waring et 
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al. 2001).  Harbor seals are year-round inhabitants of the coastal waters of eastern Canada and 
Maine, and occur seasonally along the southern New England and New York coasts from 
September through late-May.  However, breeding and pupping normally occur only in waters 
north of the New Hampshire/Maine border.  Since passage of the MMPA in 1972, the number of 
seals found along the New England coast has increased nearly five-fold with the number of pups 
seen along the Maine coast increasing at an annual rate of 12.9 percent during the 1981-1997 
period (Gilbert and Guldager 1998).  The minimum population estimate for the harbor seal is 
30,990 based on uncorrected total counts along the Maine coast in 1997 (Waring et al. 2001). 
 
Harbor seals are taken in sink gillnet gear used to catch skate.  Waring et al. (2001) has described 
the estimated total take of harbor seals in all fisheries to be below the PBR of 1,859 established 
for that species.  All vessels that utilize sink gillnet gear will be operating under the ALWTRP 
due to the requirement that any gear capable of catching multispecies must adhere to the 
ALWTRP requirements.  Since a sink gillnet cannot be deployed in the Northeast waters without 
the possibility of catching a species covered under the Multispecies FMP, they will be included 
in the ALWTRP  The Skate FMP is not likely to increase sink gillnet effort in the Northeast 
Region.  Therefore, it will not further inhibit the ability of harbor seals to achieve the optimum 
sustainable population level for the North Atlantic stock, or cause their serious injury and 
mortality levels to exceed the PBR levels allowed for commercial fisheries under the MMPA. 
 
Gray Seal 
The gray seal is found on both sides of the North Atlantic, with the western North Atlantic 
population occurring from New England to Labrador.  There are two breeding concentrations in 
eastern Canada; one at Sable Island and one that breeds on the pack ice in the Gulf of St 
Lawrence.  There are several small breeding colonies on isolated islands along the coast of 
Maine and on outer Cape Cod and Nantucket Island in Massachusetts (Waring et al. 2001).  The 
population estimates for the Sable Island and Gulf of St Lawrence breeding groups was 143,000 
in 1993.  The gray seal population in Massachusetts has increased from 2,010 in 1994 to 5,611 in 
1999, although it is not clear how much of this increase may be due to animals emigrating from 
northern areas.  Approximately 150 gray seals have been observed on isolated island off Maine.   
 
Gray seals are taken in sink gillnet gear used to catch skate.  Waring et al. (2001) has described 
the estimated total take of gray seals from 1959 to 1999 in all fisheries to be between 50 and 155 
animals which is well below the PBR of 8,850 established for that species.  As stated in the 
harbor seal discussion above, all vessels that utilize sink gillnet gear will be operating under the 
ALWTRP.  Since a sink gillnet cannot be deployed in the Northeast waters without the 
possibility of catching a species covered under the Multispecies FMP, they will be included in 
the ALWTRP.  The Skate FMP is not likely to increase sink gillnet effort in the Northeast 
Region.  Therefore, it will not further inhibit the ability of gray seals to achieve the optimum 
sustainable population level for the North Atlantic stock, or cause their serious injury and 
mortality levels to exceed the PBR levels allowed for commercial fisheries under the MMPA. 
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Harp Seal 
The harp seal occurs throughout much of the North Atlantic and Artic Oceans, and have been 
increasing off the East Coast of the United States from Maine to New Jersey.  Harp seals are 
usually found off the U.S. from January to May when the western stock of harp seals is at their 
most southern point of migration (Waring et al. 2001).  Harp seals congregate on the edge of the 
pack ice in February through April when breeding and pupping takes place.  The harp seal is 
highly migratory, moving north and south with the edge of the pack ice.  Non-breeding juveniles 
will migrate the farthest south in the winter, but the entire population moves north toward the 
Artic in the summer.  The minimum population estimate for the western North Atlantic is 5.2 
million seals. 
 
A large number of harp seals are killed in Canada, Greenland and the Artic.  The Canadian kill is 
controlled by DFO who set the allowed kill at 275,000 in 1997.  Mortality in Greenland and the 
Artic may exceed 100,000 (Waring et al. 2001).  Harp seals are also taken in sink gillnet gear 
used to catch skate.  Waring et al. (2001) has described the estimated total take of harp seals 
from 1959 to 1999 in all fisheries to range between 78 and 694 animals depending on the 
location of the pack ice edge which drives the seals farther south into the range of the sink gillnet 
fishery.  Even with the highest takes observed, the take is well below the PBR of 156,000 
established for that species.  As stated in the harbor seal discussion above, all vessels that utilize 
sink gillnet gear will be operating under the ALWTRP and HPTRP.  Therefore, they will be 
included in the take reduction measures of those plans  The Skate FMP is not likely to increase 
sink gillnet effort in the Northeast Region.  Therefore, it will not further inhibit the ability of 
harp seals to achieve the optimum sustainable population level for the North Atlantic stock, or 
cause their serious injury and mortality levels to exceed the PBR levels allowed for commercial 
fisheries under the MMPA. 
 
Leatherback Sea Turtle 
Leatherback turtles are widely distributed throughout the oceans of the world, and are found in 
waters of the Atlantic, Pacific, Caribbean, and the Gulf of Mexico (Ernst and Barbour 1972).  
The leatherback sea turtle is the largest living turtle and ranges farther than any other sea turtle 
species, exhibiting broad thermal tolerances that allow it to forage into the colder Northeast 
Region waters (NMFS and USFWS, 1995).  Evidence from tag returns and strandings in the 
western North Atlantic suggests that adults engage in routine migrations between boreal, 
temperate and tropical waters (NMFS and USFWS, 1992).  In the U.S., leatherback turtles are 
found throughout the western North Atlantic during the warmer months along the continental 
shelf, and near the Gulf Stream edge.  A 1979 aerial survey of the outer Continental Shelf from 
Cape Hatteras, North Carolina to Cape Sable, Nova Scotia showed leatherbacks to be present 
throughout the area with the most numerous sightings made from the Gulf of Maine south to 
Long Island (CeTAP 1982).  Shoop and Kenney (1992) also observed concentrations of 
leatherbacks during the summer off the south shore of Long Island and New Jersey.  
Leatherbacks in these waters are thought to be following their preferred jellyfish prey. 
 
Compared to the current knowledge regarding loggerhead populations, the genetic distinctness of 
leatherback populations is less clear.  However, genetic analyses of leatherbacks to date indicate 
female turtles nesting in St. Croix/Puerto Rico and those nesting in Trinidad differ from each 
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other and from turtles nesting in Florida, French Guiana/Suriname and along the South African 
Indian Ocean coast.  Since populations or subpopulations of leatherback sea turtles have not been 
formally recognized, the conservative approach is to treat leatherback nesting populations as 
distinct. 
 
Leatherbacks are predominantly a pelagic species and feed on jellyfish and other soft-body prey.  
Time-depth-recorder data collected by Eckert et al. (1996) indicate that leatherbacks are night 
feeders and are deep divers, with recorded dives to depths in excess of 1,000 meters.  However, 
leatherbacks may feed in shallow waters if there is an abundance of jellyfish near shore.  For 
example, leatherbacks occur annually in shallow bays such as Cape Cod and Narragansett Bays 
during the fall. 
 
Leatherbacks are a long lived species (> 30 years), with an estimated age at sexual maturity 
reported as about 13-14 years for females, and an estimated minimum age at sexual maturity of 
5-6 years, with (Zug and Parham 1996 and NMFS 2001).  Leatherbacks nest from March 
through July and produce 100 eggs or more in each clutch, or a total of 700 eggs or more per 
nesting season (Schultz 1975).  The eggs will incubate for 55-75 days before hatching.  The 
habitat requirements for post-hatchling leatherbacks that reach the ocean are virtually unknown 
(NMFS and USFWS 1992).  
 
Status and Trends of Leatherback Sea Turtles 
Estimated to number approximately 115,000 adult females globally in 1980 (Pritchard 1982) and 
only 34,500 by 1995 (Spotila et al. 1996), leatherback populations have been decimated 
worldwide, not only by fishery related mortality but, at least historically, primarily due to 
exploitation of eggs (Ross 1979).  On some beaches nearly 100% of the eggs laid have been 
harvested (Eckert 1996). 
 
Nest counts are currently the only reliable indicator of population status available for leatherback 
turtles.  The status of the leatherback population in the Atlantic is difficult to assess since major 
nesting beaches occur over broad areas within tropical waters outside the United States.  Recent 
information suggests that western North Atlantic populations declined from 18,800 nesting 
females in 1996 (Spotila et al. 1996) to 15,000 nesting females by 2000.  In contrast, Eastern 
Atlantic (i.e., off Africa, numbering ~ 4,700) and Caribbean (4,000) populations appear to be 
stable.  It does appear that the Western Atlantic portion of the population is being subjected to 
mortality beyond sustainable levels, resulting in a continued decline in numbers of nesting 
females. 
 
General Human Impacts and Entanglement 
Anthropogenic impacts to the leatherback population include fishery interactions as well as 
exploitation of the eggs (Ross 1979).  Eckert (1996) and Spotila et al. (1996) record that adult 
mortality has also increased significantly, particularly as a result of driftnet and longline 
fisheries.  Zug and Parham (1996) attribute the sharp decline in leatherback populations to the 
combination of the loss of long-lived adults in fishery related mortality, and the lack of 
recruitment stemming from elimination of annual influxes of hatchlings because of egg 
harvesting. 
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Poaching is not known to be a problem for U.S. nesting populations.  However, numerous 
fisheries that occur in both U.S. state and federal waters are known to negatively impact juvenile 
and adult leatherback sea turtles.  These include incidental take in several commercial and 
recreational fisheries.  Fisheries known or suspected to incidentally capture leatherbacks include 
those deploying bottom trawls, off-bottom trawls, purse seines, bottom longlines, hook and line, 
gill nets, drift nets, traps, haul seines, pound nets, beach seines, and surface longlines (NMFS 
and USFWS 1992). 
 
Leatherback interactions with the southeast shrimp fishery are well documented.  Turtle 
Excluder Devices (TEDs), typically used in the southeast shrimp fishery to minimize sea 
turtle/fishery interactions, are less effective for the larger leatherbacks.  Therefore, the NMFS 
established a zone to restrict, when necessary, shrimp trawl activities from off the coast of Cape 
Canaveral, Florida to the Virginia/North Carolina Border. 
 
Leatherbacks are also susceptible to entanglement in lobster and crab pot gear.  The probable 
reasons may be: attraction to gelatinous organisms and algae that collect on buoys and buoy lines 
at or near the surface; attraction to the buoys which could appear as prey; or the gear 
configuration which may be more likely to wrap around flippers.  The total number of 
leatherbacks reported entangled from New York through Maine from all sources for the years 
1980 - 2000 is 119.  Entanglements are also common in Canadian waters where Goff and Lien 
(1988) reported that 14 of 20 leatherbacks encountered off the coast of Newfoundland/Labrador 
were entangled in fishing gear including salmon net, herring net, gillnet, trawl line and crab pot 
line.  Prescott (1988) reviewed stranding data for Cape Cod Bay and concluded that for those 
turtles where cause of death could be determined (the minority), entanglement in fishing gear is 
the leading cause of death followed by capture by dragger, cold stunning, or collision with boats. 
 
As noted, there are many human-related sources of mortality to leatherbacks.  A tally of all 
leatherback takes anticipated annually under current biological opinions was projected to be as 
many as 801 leatherback takes, although this sum includes many takes expected to be nonlethal. 
 
Leatherbacks have a number of pressures on their populations, including injury or mortality in 
fisheries, other federal activities (e.g., military activities, oil and gas development, etc.), 
degradation of nesting habitats, direct harvest of eggs, juvenile and adult turtles, the effects of 
ocean pollutants and debris, lethal collisions, and natural disturbances such as hurricanes that are 
capable of destroying nesting beaches.  Spotila et al. (1996) conclude, “stable leatherback 
populations could not withstand an increase in adult mortality above natural background levels 
without decreasing the Atlantic population is the most robust, but it is being exploited at a rate 
that cannot be sustained and if this rate of mortality continues, these populations will also 
decline.” 
 
Kemp’s Ridley Sea Turtle 
The Kemp’s ridley is the most endangered of the world’s sea turtle species.  Of the world’s seven 
extant species of sea turtles, the Kemp's ridley has declined to the lowest population level.  
Kemp’s ridleys nest in daytime aggregations known as arribadas, primarily on a stretch of beach 
in Mexico called Rancho Nuevo.  Most of the population of adult females nest in this single 
locality (Pritchard 1969).  When nesting aggregations at Rancho Nuevo were discovered in 1947, 
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adult female populations were estimated to be in excess of 40,000 individuals (Hildebrand 1963).  
By the early 1970s, the world population estimate of mature female Kemp's ridleys had been 
reduced to 2,500-5,000 individuals.  The population declined further through the mid-1980s. 
 
Status and Trends of Kemp’s Ridley Sea Turtles 
The TEWG (1998; 2000) indicated that the Kemp's ridley population appears to be in the early 
stage of exponential expansion.  Nesting data, estimated number of adults, and percentage of first 
time nesters have all increased from lows experienced in the 1970s and 1980s.  From 1985 to 
1999, the number of nests observed at Rancho Nuevo and nearby beaches has increased at a 
mean rate of 11.3% per year, allowing cautious optimism that the population is on its way to 
recovery.  For example, nesting data indicated that the number of adults declined from a 
population that produced 6,000 nests in 1966 to a population that produced 924 nests in 1978 and 
702 nests in 1985 then increased to produce 1,940 nests in 1995.  Estimates of adult abundance 
followed a similar trend from an estimate of 9,600 in 1966 to 1,050 in 1985 and 3,000 in 1995.  
The increased recruitment of new adults is illustrated in the proportion of neophyte, or first time 
nesters, which has increased from 6% to 28% from 1981 to 1989 and from 23% to 41% from 
1990 to 1994. 
 
Kemp’s ridley nesting occurs from April through July each year.  Little is known about mating 
but it is believed to occur before the nesting season in the vicinity of the nesting beach.  
Hatchlings emerge after 45-58 days.  Once they leave the beach, neonates presumably enter the 
Gulf of Mexico where they feed on available sargassum and associated infauna or other 
epipelagic species (USFWS and NMFS, 1992).  Ogren (1988) suggests that the Gulf coast, from 
Port Aransas, Texas, through Cedar Key, Florida, represents the primary habitat for subadult 
ridleys in the northern Gulf of Mexico.  However, at least some juveniles will travel northward 
as water temperatures warm to feed in productive coastal waters off Georgia through New 
England (USFWS and NMFS, 1992). 
 
Juvenile Kemp’s ridleys use northeastern and Mid-Atlantic coastal waters of the U.S. Atlantic 
coastline as primary developmental habitat during summer months, with shallow coastal 
embayments serving as important foraging grounds.  Ridleys found in Mid- Atlantic waters are 
primarily post-pelagic juveniles averaging 40 centimeters in carapace length, and weighing less 
than 20 kilograms (Terwilliger and Musick 1995).  Next to loggerheads, they are the second 
most abundant sea turtle in Virginia and Maryland waters, arriving in these areas during May and 
June (Keinath et al., 1987; Musick and Limpus, 1997).  Studies have found that post-pelagic 
ridleys feed primarily on a variety of species of crabs.  Mollusks, shrimp, and fish are consumed 
less frequently (Bjorndal, 1997). 
 
With the onset of winter and the decline of water temperatures, ridleys migrate to more southerly 
waters from September to November (Keinath et al., 1987; Musick and Limpus, 1997).  Turtles 
who do not head south soon enough face the risks of cold-stunning in northern waters.  Cold 
stunning can be a significant natural cause of mortality for sea turtles in Cape Cod Bay and Long 
Island Sound.  For example, in the winter of 1999/2000, there was a major cold-stunning event 
where 218 Kemp’s ridleys, 54 loggerheads, and 5 green turtles were found on Cape Cod beaches.  
The severity of cold stun events depends on: the numbers of turtles utilizing Northeast waters in 
a given year; oceanographic conditions; and the occurrence of storm events in the late fall.  Cold-
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stunned turtles have also been found on beaches in New York and New Jersey.  Cold-stunning 
events can represent a significant cause of natural mortality, in spite of the fact that many cold-
stun turtles can survive if found early enough. 
 
General Human Impacts and Entanglement 
Like other turtle species, the severe decline in the Kemp’s ridley population appears to have been 
heavily influenced by a combination of exploitation of eggs and impacts from fishery 
interactions.  From the 1940s through the early 1960s, nests from Ranch Nuevo were heavily 
exploited (USFWS and NMFS, 1992), but beach protection in 1966 helped to curtail this activity 
(USFWS and NMFS, 1992).  Currently, anthropogenic impacts to the Kemp’s ridley population 
are similar to those discussed above for other sea turtle species.  Takes of Kemp’s ridley turtles 
have been recorded by sea sampling coverage in the Northeast otter trawl fishery, pelagic 
longline fishery, and southeast shrimp and summer flounder bottom trawl fisheries. 
 
Kemp’s ridleys may also be affected by large-mesh gillnet fisheries.  In the spring of 2000, a 
total of five Kemp’s ridley carcasses were recovered from a North Carolina beach where 277 
loggerhead carcasses were found.  Cause of death for most of the turtles recovered was 
unknown, but the mass mortality event was suspected to have been from a large-mesh gillnet 
fishery operating offshore in the preceding weeks.  It is possible that strandings of Kemp’s ridley 
turtles in some years have increased at rates higher than the rate of increase in the Kemp’s ridley 
population (TEWG 1998). 
 
Green Sea Turtle 
Green turtles are distributed circumglobally.  In the western Atlantic they range from 
Massachusetts to Argentina, including the Gulf of Mexico and Caribbean, but are considered rare 
north of Cape Hatteras (Wynne and Schwartz, 1999).  Most green turtle nesting in the 
continental United States occurs on the Atlantic Coast of Florida (Ehrhart 1979).  Green turtles 
were traditionally highly prized for their flesh, fat, eggs, and shell, and directed fisheries in the 
United States and throughout the Caribbean are largely to blame for the decline of the species.  
In the Gulf of Mexico, green turtles were once abundant enough in the shallow bays and lagoons 
to support a commercial fishery.  However, declines in the turtle fishery throughout the Gulf of 
Mexico were evident by 1902 (Doughty 1984). 
 
In the continental United States, green turtle nesting occurs on the Atlantic coast of Florida 
(Ehrhart 1979).  Occasional nesting has been documented along the Gulf coast of Florida, at 
southwest Florida beaches, as well as the beaches on the Florida panhandle (Meylan et al., 1995).  
The pattern of green turtle nesting shows biennial peaks in abundance, with a generally positive 
trend during the ten years of regular monitoring, perhaps due to increased protective legislation 
throughout the Caribbean (Meylan et al., 1995).  Increased nesting has also been observed along 
the Atlantic Coast of Florida, on beaches where only loggerhead nesting was observed in the past 
(Pritchard 1997).  Recent population estimates for the western Atlantic area are not available. 
 
While nesting activity is obviously important in determining population distributions, the 
remaining portion of the green turtle’s life is spent on the foraging and breeding grounds.  
Juvenile green sea turtles occupy pelagic habitats after leaving the nesting beach.  Pelagic 
juveniles are assumed to be omnivorous, but with a strong tendency toward carnivory during 
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early life stages.  At approximately 20 to 25 cm carapace length, juveniles leave pelagic habitats 
and enter benthic foraging areas, shifting to a chiefly herbivorous diet (Bjorndal 1997).  Green 
turtles appear to prefer marine grasses and algae in shallow bays, lagoons and reefs (Rebel 1974) 
but also consume jellyfish, salps, and sponges. 
 
As is the case for loggerhead and Kemp’s ridley sea turtles, green sea turtles use mid-Atlantic 
and northern areas of the western Atlantic coast as important summer developmental habitat.  
Green turtles are found in estuarine and coastal waters as far north as Long Island Sound, 
Chesapeake Bay, and North Carolina sounds (Musick and Limpus 1997).  Like loggerheads and 
Kemp’s ridleys, green sea turtles that use northern waters during the summer must return to 
warmer waters when water temperatures drop, or face the risk of cold stunning.  Cold stunning of 
green turtles may occur in southern areas as well (i.e., Indian River, Florida), as these natural 
mortality events are dependent on water temperatures and not solely geographical location.   
 
General Human Impacts and Entanglement 
Anthropogenic impacts to the green sea turtle population are similar to those discussed above for 
other sea turtles species.  As with the other species, fishery mortality accounts for a large 
proportion of annual human-caused mortality outside the nesting beaches, while other activities 
like dredging, pollution, and habitat destruction account for an unknown level of other mortality.  
Sea sampling coverage in the pelagic driftnet, pelagic longline, scallop dredge, southeast shrimp 
trawl, and summer flounder bottom trawl fisheries has recorded takes of green turtles. 
 
Loggerhead Sea Turtle 
Loggerhead sea turtles occur throughout the temperate and tropical regions of the Atlantic, 
Pacific, and Indian Oceans in a wide range of habitats.  These include open ocean, continental 
shelves, bays, lagoons, and estuaries (NMFS and USFWS 1995).  Loggerhead sea turtles are 
primarily benthic feeders, opportunistically foraging on crustaceans and mollusks (Wynne and 
Schwartz 1999).  Under certain conditions they may also scavenge fish (NMFS and USFWS 
1991).  Horseshoe crabs are known to be a favorite prey item in the Chesapeake Bay area 
(Lutcavage and Musick 1985). 
 
Status and Trends of Loggerhead Sea Turtles 
The loggerhead sea turtle was listed as threatened under the ESA on July 28, 1978.  The species 
was considered to be a single population in the North Atlantic at the time of listing.  However, 
further genetic analyses conducted at nesting sites indicate the existence of five distinct 
subpopulations ranging from North Carolina, south along the Florida east coast and around the 
keys into the Gulf of Mexico, to nesting sites in the Yucatan peninsula and Dry Tortugas (TEWG 
2000 and NMFS SEFSC 2001).  Natal homing to those nesting beaches is believed to provide the 
genetic barrier between these nesting aggregations, preventing recolonization from turtles from 
other nesting beaches. 
 
The threatened loggerhead sea turtle is the most abundant of the sea turtles listed as threatened or 
endangered in the U.S. waters.  In the western North Atlantic, most loggerhead sea turtles nest 
from North Carolina to Florida and along the gulf coast of Florida.  The southeastern U.S. 
nesting aggregation is the second largest and represents about 35 % of the nests of this species.  
The total number of nests along the U.S. Atlantic and Gulf coasts between 1989 and 1998, 
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ranged from 53,014 to 92,182 annually, with a mean of 73,751.  Since a female often lays 
multiple nests in any one season, the average adult female population was estimated to be 44,780 
(Murphy and Hopkins 1984). 
 
However, the status of the northern loggerhead subpopulation is of particular concern.  Based on 
the above, there are only an estimated 3,800 nesting females in the northern loggerhead 
subpopulation, and the status of this northern population based on number of loggerhead nests, 
has been classified declining or stable (TEWG 2000).  Another factor that may add to the 
vulnerability of the northern subpopulation is that genetics data show that the northern 
subpopulation produces predominantly males (65%).  In contrast, the much larger south Florida 
subpopulation produces predominantly females (80%) (NMFS SEFSC 2001). 
 
The activity of the loggerhead is limited by temperature.  Loggerheads commonly occur 
throughout the inner continental shelf from Florida through Cape Cod, Massachusetts.  
Loggerheads may also occur as far north as Nova Scotia when oceanographic and prey 
conditions are favorable.   Surveys conducted offshore as well as sea turtle stranding data 
collected during November and December off North Carolina suggest that sea turtles emigrating 
from northern waters in fall and winter months may concentrate in nearshore and southerly areas 
influenced by warmer Gulf Stream waters (Epperly et al. 1995).  This is supported by the 
collected work of Morreale and Standora (1998) who tracked 12 loggerheads and 3 Kemp’s 
ridleys by satellite.  All of the turtles followed similar spatial and temporal corridors, migrating 
south from Long Island Sound, New York, during October through December.  The turtles 
traveled within a narrow band along the continental shelf and became sedentary for one or two 
months south of Cape Hatteras. 
 
Loggerhead sea turtles do not usually appear on the most northern summer foraging grounds in 
the Gulf of Maine until June, but are found in Virginia as early as April.  They remain in the 
mid-Atlantic and northeast areas until as late as November and December in some cases, but the 
majority leaves the Gulf of Maine by mid-September.  Aerial surveys of loggerhead turtles north 
of Cape Hatteras indicate that they are most common in waters from 22 to 49 meters deep, 
although they range from the beach to waters beyond the continental shelf (Shoop and Kenney 
1992). 
 
All five loggerhead subpopulations are subject to natural phenomena that cause annual 
fluctuations in the number of young produced.  For example, there is a significant overlap 
between hurricane seasons in the Caribbean Sea and northwest Atlantic Ocean (June to 
November), and the loggerhead sea turtle nesting season (March to November).  Sand accretion 
and rainfall that result from these storms as well as wave action can appreciably reduce hatchling 
success.  In 1992, Hurricane Andrew affected turtle nests over a 90-mile length of coastal 
Florida; all of the eggs were destroyed by storm surges on beaches that were closest to the eye of 
this hurricane (Milton et al. 1994).  Other sources of natural mortality include cold stunning and 
biotoxin exposure. 
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General Human Impacts and Entanglement 
The diversity of the sea turtles life history leaves them susceptible to many human impacts, 
including impacts on land, in the benthic environment, and in the pelagic environment.  
Anthropogenic factors that impact the success of nesting and hatching include: beach erosion, 
beach armoring and nourishment; artificial lighting; beach cleaning; increased human presence; 
recreational beach equipment; beach driving; coastal construction and fishing piers; exotic dune 
and beach vegetation; and poaching.  An increased human presence at some nesting beaches or 
close to nesting beaches has led to secondary threats such as the introduction of exotic fire ants, 
and an increased presence of native species (e.g., raccoons, armadillos, and opossums) which 
raid and feed on turtle eggs. 
 
Loggerhead sea turtles originating from the western Atlantic nesting aggregations are believed to 
lead a pelagic existence in the North Atlantic gyre for as long as 7-12 years before settling into 
benthic environments.  Loggerhead sea turtles are impacted by a completely different set of 
threats from human activity once they migrate to the ocean.  During that period, they are exposed 
to a series of long-line fisheries that include the U.S. Atlantic tuna and swordfish longline 
fisheries, an Azorean long-line fleet, a Spanish long-line fleet, and various fleets in the 
Mediterranean Sea (Aguilar et al. 1995, Bolten et al. 1994, Crouse 1999).  Observer records 
indicate that, of the 6,544 loggerheads estimated to be captured by the U.S. Atlantic tuna and 
swordfish longline fleet between 1992-1998, an estimated 43 were dead (Yeung 1999).  For 
1998, alone, an estimated 510 loggerheads (225-1250) were captured in the longline fishery.  
Aguilar et al. (1995) estimated that the Spanish swordfish longline fleet, which is only one of the 
many fleets operating in the region, captures more than 20,000 juvenile loggerheads annually 
(killing as many as 10,700). 
 
Once loggerheads enter the benthic environment in waters off the coastal U.S., they are exposed 
to a suite of fisheries in federal and State waters including trawl, purse seine, hook and line, 
gillnet, pound net, longline, and trap fisheries.  Loggerhead sea turtles are captured in fixed 
pound net gear in the Long Island Sound, in pound net gear and trawls in summer flounder and 
other finfish fisheries in the Mid-Atlantic and Chesapeake Bay, in gillnet fisheries in the Mid-
Atlantic and elsewhere, and in monkfish, spiny dogfish, and northeast sink gillnet fisheries. 
 
In addition to fishery interactions, loggerhead sea turtles also face other man-made threats in the 
marine environment.  These include oil and gas exploration and coastal development, as well as 
marine pollution, underwater explosions, and hopper dredging.  Offshore artificial lighting, 
power plant entrainment and/or impingement, and entanglement in debris or ingestion of marine 
debris are also seen as possible threats.  Boat collisions and poaching are two direct impacts that 
affect loggerheads. 
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7.1.3.3 Other Species of Concern 
Barndoor Skate 
Barndoor skate is considered a candidate species under the ESA as a result of two petitions to list 
the species as endangered or threatened that were received in March and April 1999.  In June 
1999, the agency declared the petitioned actions to be warranted and requested additional 
information on whether or not to list the species under the ESA.  At the 30th Stock Assessment 
Workshop (SAW 30) held in November 1999, the Stock Assessment Research Committee 
(SARC) reviewed the status of the barndoor skate stock relative to the five listing criteria of the 
ESA.  The SARC provided their report to the NMFS in the SAW 30 document (NEFSC 2000).  
NMFS published a decision on the petitions on September 27, 2002 (67FR61055-61061) that the 
petitioned actions are not warranted at this time.  However, NMFS is leaving barndoor skate on 
the agency’s list of candidate species due to remaining uncertainties regarding the status and 
population structure of the species. 
 
The barndoor skate occurs from Newfoundland, the Gulf of St. Lawrence, off Nova Scotia, the 
Gulf of Maine, and the northern sections of the Mid-Atlantic Bight down to North Carolina.  It is 
one of the largest skates in the Northwest Atlantic and is presumed to be a long-lived, slow 
growing species.  Barndoor skates inhabit mud and sand/gravel bottoms along the continental 
shelf, generally at depths greater than 150 meters.  They are believed to feed on benthic 
invertebrates and fishes (Bigelow and Schroeder 1953). 
 
The barndoor skate is often caught as a bycatch species in the offshore trawl and sink gillnet 
fisheries that target multispecies, monkfish, and spiny dogfish.  When landed, barndoor skates 
are used in the wing fishery.  Their offshore distribution and large size make them unlikely to be 
used in the directed skate fishery for lobster bait. 
 
The abundance of barndoor skate declined continuously through the 1960’s.  Since 1990, their 
abundance has increased slightly on Georges Bank, the western Scotian shelf, and in Southern 
New England, although the current NEFSC autumn survey biomass index is less than 5% of the 
peak observed in 1963.  The species was identified as an overfished species at the SAW 30 
(NEFSC 2000).  Skates are sensitive to overutilization generally because of their limited 
reproductive capacity.  This is a characteristic of all of the larger species in the Northeast skate 
complex that are relatively slow-growing, long-lived, and late maturing. 
 
Restoration of the overfished skate species is major goal of the proposed Skate FMP.  Therefore, 
pending the Council’s successful achievement of this goal, barndoor skate should not be further 
depleted by management actions taken under the proposed Skate FMP. 


