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5.0 SURVEY AND MONITORING RESULTS
5.1 AERIAL AND SHIPBOARD SURVEY RESULTS
5.1.1 Aerial Survey Effort

The total aerial survey covered 13,254 km (7,157 NM) of on-effort trackline between February 2008 and
June 2009 (Figure 5-1). This total includes the 1,039 km (561 NM) of on-effort trackline that was covered
during the shoreline surveys to record hauled out seals in February 2008 and January through March
2009. The aerial surveys were scheduled to begin in January 2008; however, poor weather conditions
delayed the start of the surveys until February 2008. Aerial surveys were cancelled after the May 2008
plane crash and did not resume until January 2009. The BSS of all the aerial surveys ranged from 0 to 5.
Survey days, effort, and BSS ranges are summarized in Table 5-1. The total amount of survey effort that
met the criteria (i.e., BSS 0 to 5) for the abundance/density analyses for all species or groups except the
harbor porpoise was as follows: winter (6,022 km [3,252 NM]), spring (4,038 km [2,180 NM]), and summer
(1,927 km [1,040 NM]). No aerial surveys were conducted during the fall.

5.1.2 Shipboard Survey Effort

The total shipboard survey covered 13,123 km (7,086 NM) of on-effort trackline between January 2008
and December 2009 (Figure 5-2). The BSS ranged from 0 to 6. Survey effort was usually stopped when
conditions reached a BSS of 6; however, effort was continued in some cases when the BSS was shifting
between a 5 and 6. The majority of survey effort was conducted in a BSS between 2 and 4. Survey days,
effort, and BSS ranges are summarized in Table 5-2. The total amount of survey effort that met the
criteria (i.e., BSS 0 to 5) for the abundance/density analyses for all species or groups except the harbor
porpoise was as follows: winter (3,424 km [1,849 NM]), spring (2,476 km [1,337 NM]), summer (3,629 km
[1,960 NM]), and fall (2,546 km [1,375 NM]). The total survey effort included in the harbor porpoise
analysis (BSS 0 to 2) for winter abundance/density was 1,056 km (570 NM). Note that there were not
enough sightings data to model the abundance/density of this species during the other seasons or from
the aerial surveys.

5.1.3 Sightings and Distribution

The following eight species of marine mammals were identified in the Study Area during the study period:
North Atlantic right whale (Eubalaena glacialis), humpback whale (Megaptera novaeangliae), minke
whale (Balaenoptera acutorostrata), fin whale (B. physalus), bottlenose dolphin (Tursiops truncatus),
short-beaked common dolphin (Delphinus delphis), harbor porpoise (Phocoena phocoena), and harbor
seal (Phoca vitulina). All marine mammal species are protected under the Marine Mammal Protection Act
(MMPA). North Atlantic right, humpback, and fin whales are listed as endangered under the Endangered
Species Act (ESA).

The leatherback turtle (Dermochelys coriacea) and loggerhead turtle (Caretta caretta) were the only
species of sea turtles identified in the Study Area during the study period. All sea turtles are protected
under the ESA; leatherbacks are listed as endangered while loggerheads are currently listed as
threatened.

During the aerial and shipboard surveys, a total of 615 sightings were recorded between January 2008
and December 2009 (Figure 5-3). A total of 486 of these sightings were recorded while the survey teams
were on effort in the Study Area (i.e., observers were actively searching for marine mammals and turtles
on the trackline). Seven cetacean species, one pinniped species, and two sea turtle species were sighted
in the Study Area. In some cases, the animal(s) in a sighting could not be identified to the species level;
therefore, a generalized taxonomic grouping, such as “small cetacean”, was used. The bottlenose dolphin
was the most frequently sighted species (319 sightings), and most of these sightings were recorded in the
summer months (22 June through 27 September). The loggerhead turtle was the second most frequently
sighted species during the survey period and demonstrated a strong seasonal occurrence in the Study
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Figure 5-1. Marine mammal and sea turtle aerial survey tracklines in the Study Area for February-
April 2008 and January-June 2009.
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Table 5-1. Summary of dates, effort, and BSS range for the 2008 and 2009 aerial surveys for

marine mammals and sea turtles.

Month | Dates | Survey Effort (km) | BSS Range
2008

February 2/3-2/4 549 1-3
March 3/3, 3/6 729 2-4
April 4/18 850 0-5
May* 5/15, 5/17 N/A N/A
2009

January 1/24-1/26 1,982 1-3
February 2111, 2/21 2,031 2-5
March 3/18, 3/20-3/21 1,925 1-5
April 4/13, 4/18 1,729 1-5
May 5/23-5/24 1,509 1-5
June 6/23-6/24 1,950 1-3

* The survey plane crashed on May 17; the data collected on May 15 could not be recovered.
Aerial surveys did not resume until January 2009.

Area with the vast majority of sightings (67) recorded only during the summer. Three cetacean species —
fin whale, humpback whale, and bottlenose dolphin — were sighted during all seasons. The only
confirmed pinniped species recorded in the Study Area was the harbor seal; a single individual was
sighted from the shipboard survey in June 2008.

Table 5-3 provides a summary of on-effort and off-effort sightings for each species or group. Note that
one sighting may consist of one or multiple animals; therefore, the mean group size and range of group
sizes for each species and taxonomic group are included in Table 5-3. Group size varied greatly among
and within species; overall group sizes ranged from one to 112 animals.

More information on the distribution of observed marine mammal and sea turtle species and the sightings
recorded during the shipboard and aerial surveys is provided in Table 5-3.
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Figure 5-2. Marine mammal and sea turtle shipboard survey tracklines in the Study Area for
January 2008-December 2009.
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Table 5-2. Summary of dates, effort, and BSS range for the 2008 and 2009 shipboard surveys for

marine mammals and sea turtles.

Month | Dates | Survey Effort (km) | BSS Range
2008

January 1/15-1/18 408 2-6
February 2/12 109 1-4
March 3/7, 3/10-3/14 627 1-6
April 4/9-4/10, 4/12-4/14 501 2-6
May 5/7-5/8, 5/10-5/11 415 2-6
June 6/13-6/16 570 0-5
July 7/13-7/16 711 1-4
August 8/11-8/14 706 1-5
September 9/12-9/16 780 1-5
October 10/13-10/17 794 2-5
November 11/11-11/14, 11/17 479 1-4
December 12/9, 12/13-12/14 348 2-6
2009*

January 1/6, 1/10, 1/12-1/14 591 1-6
February 2/8-2/11, 2/14-2/16 912 0-6
March 3/11-3/16 837 0-5
April 4/7-4/10 462 1-5
May 5/2-5/6 579 1-5
June 6/2-6/6 583 1-5
August 8/1-8/5 851 0-4
September 8/30-9/3 782 2-6
October 9/28, 9/30-10/2 395 2-6
November 11/19-11/22 516 2-6
December 12/07, 12/12-12/13 166 2-6

* Note that no survey effort was conducted during July 2009.
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Figure 5-3. Marine mammal and sea turtle sightings (on-effort and off-effort) from shipboard and
aerial surveys in the Study Area for January 2008-December 2009.
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Table 5-3. Summary of sightings data (combined aerial and shipboard survey data) by species/group. The means and ranges of group
size, water depth, distance from shore, and SST are also summarized.

Sightings Group Size Water Depth Distance from Shore SST*

Common Name — (# of ;cfl;ools) (# of animals) (m) (km) (°C)

effort | effort Total | Mean | Range | Mean | Range | Mean Range Mean Range
North Atlantic right whale 2 2 4+ | 15 | 12 | 225 | 1726 | 237 | 19.9-319 | 100 | 55122
Eubalaena glacialis
I 10 7 17 1.2 1-2 | 205 | 12-29 | 184 4.8-33.2 101 | 4.7-195
Megaptera novaeangliae
Minke whale 2 2 4 1 1 18 | 1124 | 13.1 6.7-18.5 83 | 54-115
Balaenoptera acutorostrata
Fin whale 27 10 37 1.5 14 | 215 | 1229 | 20.0 3.1-33.9 96 | 4.2-197

Balaenoptera physalus

Bottlenose dolphin
Tursiops truncatus

Short-beaked common dolphin

257 62 319 15.3 1-112 16.6 1-34 11.3 0.4-37.7 16.3 4.8-20.3

Delphinus delphis 23 9 32 12.8 1-65 23.2 10-31 235 3.0-37.5 71 47-12.4
Harbor porpoise 42 9 51 17 | 14 | 215 | 1230 | 195 | 15366 58 | 45-18.7
Phocoena phocoena

Harbor seal

Phoca vitulina 1 0 1 1 1 18 18 9.9 9.9 11.4 114
Unidentified cetacean 0 1 1 3 3 28 28 22.0 22.0 5.2 5.2
Unidentified small cetacean 3 0 3 1 1 21 14-25 19.5 9.3-32.3 53 4.5-6.0
Unidentified dolphin 13 8 21 5 1-20 22.2 12-32 19.4 5.0-37.6 11.2 5.3-19.6
Unidentified small delphinid 5 0 5 2 1-4 22.6 10-29 19.6 3.2-35.3 5.6 5.1-6.4
Balaenoptera spp. 2 1 3 1 1 20.3 17-23 16.2 8.6-27.7 9.6 4.4-18.9
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Table 5-3 (continued). Summary of sightings data (combined aerial and shipboard survey data) by species/group. The means and
ranges of group size, water depth, distance from shore, and SST are also summarized.

Sightings Group Size Water Depth Distance from Shore SST*

Common Name on (# of Zcfl:ools) (# of animals) (m) (km) (°C)
effort | effort Total | Mean | Range | Mean | Range | Mean Range Mean Range

Unidentified whale 3 0 3 1 1 22 17-25 17.0 12.7-21.1 13.9 11.3-18.9
Unidentified large whale 3 4 7 1 1 19.4 15-28 18.6 5.8-27.6 8.3 4.7-18.9
Unidentified pinniped 3 1 4 1.3 1-2 16 8-27 14.4 2.8-30.7 6.4 4.9-10.6
Leatherback turtle
Dermochelys coriacea 9 3 12 1 1 24 18-30 28.6 10.3-36.2 19.0 18.1-20.3
Loggerhead turtle
Caretta caretta 63 6 69 1.3 1-2 235 9-34 24.6 1.5-38.4 18.5 11.0-20.3
Unidentified turtle 6 1 7 1.1 1-2 257 16-32 26.5 5.4-34.3 17.6 9.4-20.2
Unidentified hardshell turtle 12 3 15 1 1 22.9 17-30 23.8 11.3-32.6 17.2 5.1-19.6

* SST data were remotely sensed because SSTs could not be recorded during the aerial surveys. See Section 2.3.1 for more details.
** Two sightings of North Atlantic right whales were recorded close together in both time and space on 12 December 2009. These sightings were originally
recorded as two separate sightings and appear as such in the final quarterly report for the NJDEP. Subsequent photo-identification analyses indicate that these
sightings were of the same individual North Atlantic right whale. Therefore, the first sighting of this individual is considered the original sighting, and the second

sighting is considered a re-sight of the individual and, thus, is not included in this table.
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*

North Atlantic Right Whale (Eubalaena glacialis)

Status—North Atlantic right whales are listed as endangered under the ESA (NMFS 2005). The
North Atlantic right whales occurring in U.S. waters belong to the western Atlantic stock (Waring et al.
2009). The best available abundance estimate for this stock is 438 catalogued whales believed alive
as of 2008; this number does not include individuals that are not in the North Atlantic Right Whale
Consortium's (NARWC) photo-identification catalog which is managed by the New England Aquarium
(NARWC 2009). In the western North Atlantic, right whales are subject to relatively high levels of
injury and mortality from collisions with vessels and entanglement in fishing gear (Knowlton and
Kraus 2001; Kraus et al. 2005; Glass et al. 2008).

General Distribution—Right whales are distributed throughout the northern and southern
hemispheres in sub-polar to temperate waters (Jefferson et al. 2008). In the western North Atlantic,
right whales occur in waters over the continental shelf off the east coast of North America between
Florida and Nova Scotia (Winn et al. 1986). Most sightings of this species are recorded in well-known,
frequently-used habitat areas, including the coastal waters of Georgia and Florida, within Cape Cod
and Massachusetts bays in the northeastern U.S., east of Cape Cod in the Great South Channel, and
in Canadian waters in the Bay of Fundy and over the Scotian Shelf (Winn et al. 1986; NMFS 2003).
The feeding grounds of Cape Cod Bay, which have the greatest number of individuals from February
through April (Hamilton and Mayo 1990; Nichols et al. 2008), and the Great South Channel east of
Cape Cod, with most frequent use from April through June (Winn et al. 1986; Kenney et al. 1995), are
designated as critical habitat for the North Atlantic right whale under the ESA (NMFS 1994; NMFS
2003). The waters off Georgia and northern Florida are the only known calving ground for North
Atlantic right whales in the western North Atlantic basin and are designated critical habitat. North
Atlantic right whale use in this area is concentrated from November through March (Winn et al. 1986).

North Atlantic right whales undertake a well-defined, strongly seasonal migration from their northeast
habitats south along the U.S. east coast (Winn et al. 1986; Kenney et al. 2001); however, individuals
are sighted often in these habitats outside the time of year they might be expected to occur there
(Winn et al. 1986; Kenney et al. 2001; NOAA 2008). Aerial surveys conducted from 2004 through
2007 demonstrated that approximately half of the known population of right whales may be found in
the Gulf of Maine between November and January (Cole et al. 2009). Calving has also been
documented in the mid-Atlantic (i.e., outside of the known grounds off the southeastern U.S.; Pabst et
al. 2009; Patrician et al. 2009). Surveys in the southeast Atlantic Bight (Virginia through South
Carolina) recorded individuals from December through May, with more than a quarter of these
sightings consisting of females with calves (Pabst et al. 2009). Knowlton et al. (2002) analyzed
sightings data collected in the mid-Atlantic from northern Georgia to southern New England and found
that the majority of right whale sightings occurred within approximately 56 km (30 NM) from shore;
however, North Atlantic right whales do range widely; trans-Atlantic migrations of North Atlantic right
whales between the eastern U.S. coast and Norway have been documented (Jacobsen et al. 2004),
suggesting a possible offshore migration path.

North Atlantic right whales are known to occur off the coast of New Jersey. New Jersey waters are
within the known migratory route taken by right whales as they travel between their feeding areas in
the north and their breeding/calving grounds off the southeastern U.S. Right whales were detected
acoustically during February through May and August through December in the New York Bight just
north of the Study Area (Biedron et al. 2009). Previous research efforts have visually recorded right
whales in nearshore waters off New Jersey in spring and fall (CETAP 1982). Few sightings near
Delaware Bay have been recorded in October, December, May, and July (Knowlton et al. 2002). One
satellite-tagged cow and her calf were tracked from the Bay of Fundy to New Jersey and back within
a six-week period in September (Knowlton et al. 2002). Another satellite-tagged individual fed in the
shelf waters east of the Study Area as it travelled south from the waters off Maine (Bowman et al.
2001). One right whale mortality incident due to entanglement was recorded off the coast of New
Jersey in October (Knowlton et al. 2002).
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Feeding/Fisheries—North Atlantic right whales feed on zooplankton, primarily copepods of the
genus Calanus (Kenney et al. 1985; Beardsley et al. 1996; Baumgartner et al. 2007). The particular
species upon which they prey may vary between their known primary feeding grounds (i.e., Great
South Channel, Bay of Fundy, Cape Cod Bay; Mayo and Marx 1990; Jaquet et al. 2005). The
movements and occurrence of right whales on their feeding grounds has been linked to
concentrations of prey species (Pendleton et al. 2009). Two male North Atlantic right whales sighted
in January, 2009, exhibited feeding behavior in the Study Area, but feeding was not confirmed.

The larvae of many species of fish are known to feed on zooplankton, including copepods. Refer to
Volume IV for more information.

Baseline Study Occurrence—North Atlantic right whales are known to occur regularly throughout
the year in the mid-Atlantic and occur in the Study Area year-round. While many right whales make
annual long-distance movements to southern breeding and calving areas, not all individuals leave
high latitudes. Right whales were sighted during the study period in all seasons except summer. Four
sightings of North Atlantic right whales were recorded during the study period; two of these were off-
effort and two were on-effort sightings and all were detected during the shipboard surveys (Figure 5-
4). Photos were taken of each right whale sighted, and the New England Aguarium was able to match
all of the photos to individuals from the NARW catalog. The location, time, date, physical description,
and group size of all four right whale sightings were reported to the U.S. Coast Guard and NMFS
immediately after the sighting was recorded in order to warn other mariners of the presence of right
whales.

Right whales were seen as single animals or in pairs (mean group size=1.5). Sightings occurred in
water depths ranging from 17 to 26 m (56 to 85 ft) with a mean value of 22.5 m (73.8 ft). Distances
from shore ranged from 19.9 to 31.9 km (10.7 to 17.2 NM) with a mean of 23.7 km (12.8 NM). Right
whales were seen in winter, spring, and fall in waters with SST ranging from 5.5 to 12.2 degrees
Celsius (°C; 41.9 to 54.0 degrees Fahrenheit [°F]; mean 10.0°C [50.0°F]). Three sightings were
recorded during November, December, and January when right whales are known to be on the
breeding/calving grounds farther south (Winn et al. 1986) or in the Gulf of Maine (Cole et al. 2009).
The November 2008 sighting just south of the Study Area boundary was of an adult female who must
have been migrating through the Study Area on her way to the calving grounds because she was
sighted in mid-December 2008 off the coast of Florida (Zani, M., New England Aquarium, pers.
comm., 14 January 2009). The sighting recorded in December 2009 near the southern boundary of
the Study Area (water depth of 25 m/82 ft) was also of a female that was later sighted off the coast of
Georgia in early January 2010 (Zani, M., New England Aquarium, pers. comm., 11 January 2010).
Initially, two sightings of right whales were recorded close together in both time and space.
Subsequent photo-identification analyses indicate that these sightings were of the same individual
North Atlantic right whale. Therefore, the first sighting of this individual is considered the original
sighting, and the second sighting is considered a re-sight of the individual. The January 2009 sighting
was of two adult males; these whales were sighted offshore of Barnegat Light in the northernmost
portion of the Study Area. The whales exhibited feeding behavior (i.e., surface skimming with mouths
open) in 26 m (85 ft) of water; however, actual feeding could not be confirmed. During May 2008, a
cow-calf pair was recorded in waters near the 17 m (56 ft) isobath southeast of Atlantic City. The pair
was sighted in the southeast U.S. in January and February prior to the May sighting, and they were
sighted in the Bay of Fundy in August (Zani, M., New England Aquarium, pers. comm., 6 January
2010).
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Figure 5-4. On-effort and off-effort sightings of the North Atlantic right whale in the Study Area
and vicinity from the shipboard and aerial surveys.
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*

Humpback Whale (Megaptera novaeangliae)

Status—Humpback whales are listed as endangered under the ESA (NMFS 1991). Humpback
whales occurring in U.S. North Atlantic waters belong primarily to the Gulf of Maine stock, although
individuals from Canadian populations have also been sighted in U.S. waters. The best available
population estimate for the Gulf of Maine stock is 849 individuals (Waring et al. 2009). An estimated
11,570 humpback whales occur in the entire North Atlantic, including the Gulf of Maine and Canadian
stocks (Stevick et al. 2003a).

General Distribution—Humpback whales occur worldwide in all major oceans and most seas and
are known to make long-distance, seasonal migrations (Jefferson et al. 2008). Humpback whales in
the western North Atlantic are widely distributed and their occurrence is strongly seasonal. During
spring and summer in U.S. waters, the largest numbers of humpback whales are found off the
northeast and mid-Atlantic coasts (CETAP 1982; Whitehead 1982; Kenney and Winn 1986; Weinrich
et al. 1997; Hamazaki 2002; Stevick et al. 2008). During the winter, many individuals migrate to
calving grounds in the West Indies (Dawbin 1966; Whitehead and Moore 1982; Smith et al. 1999;
Stevick et al. 2003b); however, significant numbers of humpbacks have been found at mid- and high
latitudes during this time, suggesting that not all individuals in this stock undergo a seasonal migration
(Dawbin 1966; Clapham et al. 1993; Swingle et al. 1993; Charif et al. 2001; Clapham 2009). Winter
sightings of humpback whales, including juveniles, along the U.S. Atlantic coast from Florida to
Virginia suggest that this area may be a supplemental winter feeding ground (Clapham et al. 1993;
Swingle et al. 1993; Wiley et al. 1995; Laerm et al. 1997; Barco et al. 2002).

Humpback whales are known to occur throughout the mid-Atlantic, including in New Jersey waters.
There are sightings of this species over the continental shelf within the Study Area (particularly during
summer) and documented strandings from the coast of New Jersey (Barco et al. 2002). Humpbacks
are known to feed in the Study Area and juveniles feed regularly during the summer off the coast of
Virginia near the mouth of the Chesapeake Bay just south of the Study Area (Swingle et al. 1993).
Humpback whales have been detected acoustically just north of the Study Area in the New York Bight
south of Long Island, New York (Biedron et al. 2009).

Feeding/Fisheries—The prey species of humpback whales include euphausiids (krill) and small
fishes such as herring (Clupeidae), sand lance (Ammodyties spp.), anchovies (Engraulidae), and
capelin (Mallotus villosus; Clapham and Mead 1999). Prey species and foraging tactics may vary
depending on geographic location (Clapham and Mead 1999; Hazen et al. 2009). A humpback whale
sighted in the Study Area in September 2008 exhibited lunge-feeding behavior.

The larvae of many species of fish found in the Study Area are known to feed on zooplankton,
including euphausiids. Capelin, and species of herring, mackerel (Scombridae), sand lance, and
anchovies occur in the Study Area. In addition to being the known prey species of humpback whales,
these species are also forage species for several life stages of piscivorous fishes that occur in the
Study Area (e.g., black sea bass [Centropristis striata], monkfish/goosefish [Lophius americanus], and
bluefin tuna [Thunnus thynnus]).

Prey species of humpback whales are also targeted by commercial fisheries in the Study Area. For
example, Atlantic herring (Clupea harengus) and Atlantic mackerel (Scomber scombrus) were two of
the five most landed species in New Jersey between 2003 and 2007 in terms of total tonnage. Refer
to Volume IV for more information.

Baseline Study Occurrence—Humpback whales are known to occur regularly throughout the year
in the mid-Atlantic and may occur in the Study Area year-round. Seventeen sightings of humpback
whales were recorded during the study period; seven of these were off-effort and 10 were on-effort
(Figure 5-5). Humpback whales were sighted during all seasons; the majority of sightings (nine) were
recorded during winter. Humpback whales were sighted as single animals or in pairs (mean group
size=1.2). Distance from shore ranged from 4.8 to 33.2 km (2.6 to 18.0 NM; mean=18.4 km/9.9 NM).
In mid-September 2008, a mixed species aggregation of a fin and humpback whale was recorded
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Figure 5-5. On-effort and off-effort sightings of the humpback whale in the Study Area from the
shipboard and aerial surveys.
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south of Atlantic City. The humpback whale was observed lunge feeding in the vicinity of the fin whale;
the water depth of this sighting was 15 m (49 ft). Humpback whale sightings occurred at water depths
ranging from 12 to 29 m (39 to 95 ft) with a mean depth of 20.5 m (67.3 ft). This species was sighted in
waters with SST ranging from 4.7°C to 19.5°C (40.5 to 67.1°F; mean 10.1°C [50.2°F]). A cow-calf pair
was recorded in February 2008 just north of the Study Area boundary in 20 m (66 ft) of water. This was
the only sighting of a calf during the study period. Breaching behavior was observed during two sightings;
the first was in May 2009 and the second was in October 2009. During the study period, photographs
were taken whenever possible for photo-identification purposes. These photographs were compared to
the College of the Atlantic’s North Atlantic Humpback Whale Catalog. One individual sighted in the Study
Area August 2009 was matched to the catalog and last observed in the Gulf of Maine in 2008 (Weinrich,
M., Whale Center of New England, pers. comm., 11 January 2010).

¢ Minke Whale (Balaenoptera acutorostrata)

Status—Minke whales occurring in U.S. North Atlantic waters belong to the Canadian east coast
stock. The best available population estimate for this stock is 3,312 individuals (Waring et al. 2009).

General Distribution—Minke whales have a worldwide distribution in polar, temperate, and tropical
regions (Jefferson et al. 2008), though they are less common in the tropics than in temperate and
polar regions. Minke whales are known to occur in shelf waters and in deep offshore waters of the
North Atlantic (Slijper et al. 1964; Horwood 1990; Mitchell 1991; Nieukirk et al. 2004). Along the U.S.
east coast, minke whales are sighted regularly off New England and in the mid-Atlantic, primarily over
the continental shelf (Schmidly 1981; Hamazaki 2002; Calambokidis et al. 2004; Waring et al. 2009).
Minke whale distribution in the western North Atlantic appears to be seasonal. Previous studies have
noted that the number of minke whales present in New England waters peaks from July to September
and decreases from fall into winter when visual and acoustic detections suggest that minke whales
are largely absent (Murphy 1995; Risch et al. 2009; Waring et al. 2009). It is thought that many
individuals from the Canadian east coast stock disperse from their spring and summer center of
distribution in the Gulf of Maine. They appear to move offshore and southward in winter (November
through March) where they are known to occur in the western North Atlantic from Bermuda to the
West Indies (Mitchell 1991; Mellinger et al. 2000).

Minke whales occur throughout the mid-Atlantic and are documented over New Jersey’s continental
shelf and in surrounding waters (Schwartz 1962; Mead 1975; Potter 1979; Rowlett 1980; Potter 1984;
Winn et al. 1985; DoN 2005). There are several known sightings of minke whales within the Study
Area, including an opportunistic sighting in the winter of 1987 (Canadian Wildlife Service 2006).
Minke whales have been detected acoustically in the New York Bight just north of the Study Area
during winter (February through May) and late summer/fall (August through December; Biedron et al.
2009). Strandings of this species have been recorded along the coast of New Jersey, and a juvenile
individual was sighted in New York Harbor just north of the Study Area in April 2007 (Hamazaki
2002).4 Minke whales are most likely to occur in nearshore waters off New Jersey based on known
habitat associations and predictive habitat models (Hamazaki 2002).

Feeding/Fisheries—Minke whales are opportunistic feeders so their prey species varies depending
on what species are available in the area (Lindstrem and Haug 2001). Along the U.S. and Canadian
east coast, minke whales feed on zooplankton, including copepods and euphausiids, as well as
schooling fishes such as capelin and species of sand lance, herring, and mackerel (Kenney et al.
1985; Horwood 1990).

The larvae of many species of fish found in the Study Area are known to feed on zooplankton,
including euphausiids and copepods. Capelin and species of herring, mackerel, and sand lance occur
in the Study Area. In addition to being the known prey species of minke whales, these species are
also forage species for several life stages of piscivorous fishes that occur in the Study Area (e.g.,
black sea bass, monkfish/goosefish, and bluefin tuna.
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Prey species of minke whales are also targeted by commercial fisheries in the Study Area. For
example, Atlantic herring and Atlantic mackerel were two of the most landed species in New Jersey
between 2003 and 2007 in terms of total tonnage. Refer to Volume IV for more information.

Baseline Study Occurrence—Minke whales are most likely to occur in the mid-Atlantic region during
winter, but this species is widespread in U.S. waters and may occur in the Study Area year-round.
Four sightings of minke whales were recorded during the survey period; two of these were on-effort
and two were off-effort (Figure 5-6). All sightings were of single individuals. Sightings of minke
whales occurred during the winter and spring in water depths ranging from 11 to 24 m (36 to 79 ft)
with a mean depth of 18 m (59 ft). SSTs associated with the minke whale sightings ranged from 5.4 to
11.5°C (41.7 to 52.7°F) with a mean of 8.3°C (47.0°F). The winter sightings were recorded in
February in the northern portion of the Study Area northeast of Barnegat Light. The two spring
sightings were recorded in June in the southern portion of the Study Area southeast of Sea Isle City
and northeast of Wildwood. Minke whales were sighted within 6.7 and 18.5 km (3.6 and 10.0 NM)
from shore with a mean distance of 13.1 km (7.1 NM).

+ Fin Whale (Balaenoptera physalus)

Status—Fin whales are listed as endangered under the ESA (NMFS 2006). Fin whales occurring in
U.S. North Atlantic waters are part of the western North Atlantic stock. The best available population
estimate for this stock is 2,269 individuals (Waring et al. 2009).

General Distribution—Fin whales occur throughout the world in continental shelf and offshore
waters (Jefferson et al. 2008). Along the U.S. east coast, fin whales are more common north of North
Carolina (about 30°N) than at subtropical and tropical latitudes (NMFS 1998). Fin whales are the most
commonly sighted large whale in shelf waters of the U.S. and Canadian east coast, north of the mid-
Atlantic region (CETAP 1982; Hain et al. 1992; Hamazaki 2002). Fin whales also are detected
regularly by hydrophone arrays in the upper North Atlantic (Clark 1995; Boisseau et al. 2008).

Movement patterns and seasonality of fin whales in the western North Atlantic are poorly understood.
Many individuals follow a traditional migration pattern, moving southward in the fall and northward in
the spring (Clark 1995; Aguilar 2009). Acoustic detections indicate an offshore presence of fin whales
during the winter (Clark 1995). Many individuals may move to lower latitudes south of Bermuda to the
West Indies during winter, but it is certain that not all individuals in the western North Atlantic stock
undergo this seasonal migration (Aguilar 2009). Sightings of fin whales are documented from all
seasons in the mid-Atlantic region north to the Gulf of Maine (CETAP 1982; Hain et al. 1992).

Fin whales are sighted commonly in continental shelf waters throughout the mid-Atlantic and
northeast. There are numerous sightings of this species in the Study Area and vicinity. Fin whales
have been sighted or detected acoustically on New Jersey’s continental shelf during all seasons
(CETAP 1982; DoN 2005; Turgut and Lefler 2006). Fin whales were also recently detected
acoustically north of the Study Area in the New York Bight on all recording days during winter/spring
(February through May) and summer/fall (August through December) hydrophone deployments south
of Long Island, New York (Biedron et al. 2009). There are several documented strandings of fin
whales on the New Jersey coast north of and adjacent to the Study Area. These include one
stranding each in July® and August® 2008 north of the Study Area and a dead fin whale found floating
in the Delaware River in April 1996." Habitat prediction models demonstrate that preferred fin whale
habitat in the mid-Atlantic includes the nearshore and shelf waters from south of the Chesapeake Bay
north to the Gulf of Maine, including all of the Study Area (Hamazaki 2002).

Feeding/Fisheries—Fin whales are known to feed on schooling fishes, particularly capelin and
species of herring and sand lance. They also are known to feed on squid and zooplankton, such as
euphausiids and copepods (Kenney et al. 1985; NMFS 2006).
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Figure 5-6. On-effort and off-effort sightings of the minke whale in the Study Area from the
shipboard and aerial surveys.