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The 40 federally managed species (23 temperate, 3 subtropical-tropical, and 14 highly migratory species 
[HMS]) and  t heir d esignated E ssential F ish H abitat (EFH) and /or H abitat Areas of  P articular Concern 
(HAPC) f ound within t he S tudy A rea are described b elow. S pecific EFH lifestages and/ or HAPC f ound 
within the Study Area are highlighted in bold.  
 
Temperate Water Fish and Invertebrate Species 
 
♦ Atlantic Cod (Gadus morhua) 

 
Management—Atlantic c od EFH i s designated under F inal Amendment #1 1 t o the Northeast 
Multispecies Fisheries Management Plan (FMP) (NEFMC 1998). The Atlantic cod is managed as two 
separate s tocks (Georges B ank and G ulf of  Mai ne s tocks) i n U .S. w aters ( NEFMC 1 998). T he 
Georges Bank stock, whose southern distributional extent ranges into the Mid-Atlantic Bight (MAB), is 
the only stock that occurs within the Study Area (Mayo and O'Brien 2000). 
 
Status—Both t he G eorges B ank and G ulf o f Mai ne c od s tocks ar e classified as  ov erfished an d 
overfishing is occurring (NMFS 2009d). The 2009 International Union for Conservation of Nature and 
Natural R esources ( IUCN) R ed Li st c lassifies A tlantic c od as  v ulnerable or  f acing a hi gh r isk o f 
extinction.1 
 
Distribution—The range of Atlantic cod extends to both sides of the northern Atlantic Ocean. In the 
western N orth A tlantic O cean, t his s pecies i s di stributed f rom G reenland t o C ape H atteras, N orth 
Carolina (Fahay et al. 1999a).  
 
Habitat Associations—Cod are a demersal (usually found within 2 m [6.6 ft] of the bottom) 
temperate s pecies, which are f ound in waters r anging f rom 10 t o 1 50 m  ( 32.8 t o 4 92.2 f t) of f t he 
northeastern U .S. c oast. C od pr efer c obble or  gr avel s hoals and water t emperatures bet ween 0 °C 
and 10°C (32°F and 50°F) (NEFMC 1998; Klein-MacPhee 2002b). Adult cod are commonly found in 
deeper waters (600 m [1,968.6 ft]) (Cohen et al. 1990). Eggs are pelagic and larvae are found near 
the water surface moving to deeper waters with maturity (Fahay et al. 1999a; Klein-MacPhee 2002b; 
Lough 2004). 
 
Life History—In t he S tudy Area, c od ar e m ostly n on-migratory, but  do u ndertake minor s easonal 
movements as water temperatures fluctuate. Cod typically move to the northern parts of their range 
as water temperatures warm in the summer and early fall (Cohen et al. 1990). Older fish also display 
vertical movements while searching for food (Klein-MacPhee 2002b). Spawning occurs on Georges 
Bank, in the Gulf of Maine, and over the inner half of the continental shelf off southern New England 
at ni ght. S pawning oc curs f rom N ovember t o A pril i n w aters w ith t emperatures r anging f rom 0° t o 
12°C (32.0° to 53.6°F) and with depths of less than 50 m (164 ft) (Cohen e t a l. 1990; Fahay et  a l. 
1999a). 
 
Forage Species—Atlantic cod larvae feed on copepods, juveniles on c rustaceans (sevenspine bay 
shrimp [Crangon septemspinsoa]), and adults primarily on fishes but also consume crustaceans and 
mollusks. Adult prey include: herring, sand lance (Ammodytes spp.), Atlantic mackerel, Atlantic rock 
crab (Cancer orroratus), longfin inshore squid, and northern shortfin squid (Illex illecebrosus) (Klein-
MacPhee 2002b). 
 
EFH Designations—(NEFMC 1998) (Figure A-1) 
 
 Eggs—Designated EFH i ncludes s urface waters ar ound t he p erimeter of  t he Gulf of  Mai ne, 

Georges Bank, the eastern portion of the MAB continental shelf south to Long Island, New York, 
and within New England estuaries and embayments. 

 
 Larvae—Designated E FH includes pe lagic waters of  t he G ulf of  Mai ne, G eorges B ank, t he 

eastern p ortion of  t he c ontinental s helf of f southern N ew E ngland, and w ithin southern N ew 
England estuaries and embayments. 
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 Juveniles—Designated EFH includes pelagic waters and bottom habitats with substrate of cobble 
or gravel in the Gulf of Maine, Georges Bank, MAB south to Long Island, New York, and within 
New England estuaries and embayments . 

 
 Adults—Designated EFH includes bottom habitats with a substrate of rocks, pebbles, or gravel in 

the Gulf of Maine, Georges Bank, southern New England, MAB south to the Delaware Bay, and 
within New England estuaries and embayments. 

 
 Spawning A dults―Designated EFH includes bottom habitats with a substrate of smooth sand, 

rocks, pebbles, or gravel in the Gulf of Maine, Georges Bank, MAB south to the Delaware Bay, 
and within New England estuaries and embayments. 

 
HAPC Designations—Areas des ignated as  H APC f or t his s pecies ar e l ocated nor th of  t he S tudy 
Area on the northern flank of Georges Bank (NEFMC 1998). 
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Figure A-1. Essential fish habitat designated in the New Jersey Study Area for adult lifestage of 
Atlantic cod. Source map (scanned): NEFMC (1998). 
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♦ Atlantic Herring (Clupea harengus) 
 
Management—Atlantic herring EFH is designated by the New England Fishery Management Council 
(NEFMC) under the Atlantic Herring FMP (NEFMC 1998). 
 
Status—Clupeids are among the m ost abun dant an d c ommercially important of t he world’s f ishes. 
The Atlantic herring supports one the oldest and most important fisheries in the northwestern Atlantic 
(Overholtz 20 00b). Atlantic her ring are neither c lassified as  o verfished, n or i s o verfishing oc curring 
(NMFS 2009d). 
 
Distribution—Atlantic herring inhabits both sides of the North Atlantic Ocean in temperate and boreal 
waters (below 5°C [41°F]) (Munroe 2002). In the western North Atlantic Ocean, this species ranges 
from Labrador, Canada to Cape Hatteras, North Carolina (Overholtz 2000b).  
 
Habitat Associations—Atlantic her ring ar e a p elagic s chooling s pecies f ound at  v arious de pths 
depending on lifestage, s eason, and location. E ggs ar e dem ersal, ad hesive, and d eposited on a 
variety of be nthic h abitats i ncluding boulders, r ocks, gr avel, s hell f ragments, and  on  aq uatic 
macrophytes typically in water depths ranging from 20 to 80 m (65.6 to 262.5 ft). Larvae are pelagic 
and either remain at or near spawning sites for extended periods (months) or are dispersed by local 
currents (Reid et al. 1999). Larvae prefer waters with temperatures ranging from 6° to 16°C (42.8° to 
60.8°F), salinities of 32 practical salinity units (psu), and depths of 50 to 90 m (164 to 295 ft) (Reid et 
al. 1999). Juveniles have a preference for water temperatures below 10°C (50°F), a salinity range of 
26 t o 32 ps u an d dep ths of  15 t o 135 m  ( 49 t o 443 f t). A dults t ypically ar e f ound in waters w ith 
temperatures below 10°C (50°F), depths of 20 to 130 m (65.6 to 426.5 ft), and salinities above 28 psu 
(NEFMC 1998; Stevenson and Scott 2005).  
 
Life History—Atlantic herring spawn in well-mixed waters with tidal currents ranging from 2.8 to 5.6 
kilometers per hour (kph; 1.7 to 3.5 miles per hour [mph]), temperatures below 15°C (59°F), depths of 
20 to 90 m (66 to 295 ft), and a salinity range of 32 to 33 psu. Atlantic herring spawn over a variety of 
substrates including rocks, shells, pebbles, gravel, and clay (Reid et al. 1999; Munroe 2002). 
Spawning occurs from July to November in relatively shallow waters. Known spawning locations are 
southwestern N ova Scotia, G eorges B ank/Nantucket S hoals, a nd t he G ulf of  Mai ne ( Reid e t al . 
1999). Adult a nd j uvenile her ring undergo c omplex and ex tensive n orth-south and i nshore-offshore 
migrations t o s pawn, f eed, or  ov erwinter. I n addition, her ring un dertake di el vertical m igrations i n 
response to light intensity (Reid et al. 1999; Munroe 2002).  
 
Forage Species—Atlantic herring ar e op portunistic f ilter f eeders with l arvae and j uveniles pr eying 
primarily on zooplankton (copepods, cladocerns, and protozoans) and adults preying on crustaceans 
(euphausiids), mollusks, and chaetognaths (Sagitta elegans). This species feeds in the upper layers 
of t he water with pe ak feeding ac tivity occurring at d usk and da wn ( Munroe 2002; S tevenson an d 
Scott 2005).  
 
EFH Designations—(NEFMC 1998) (Figure A-2)  
 
 Eggs―Designated EFH includes bottom habitats with substrates of gravel, sand, cobble, and 

shell as  well as aquat ic m acrophytes i n t he G ulf of  Maine, G eorges B ank, and N ew E ngland 
estuaries and embayments.  

 
 Larvae―Designated EFH includes pelagic waters and bottom habi tats in t he G ulf of  Mai ne, 

Georges B ank, MA B s outh t o N ew J ersey ( approximately 40°N), and N ew E ngland a nd m id-
Atlantic estuaries and embayments.  

 
 Juveniles―Designated EFH includes pelagic waters and bottom habitats in the Gulf of Maine, 

Georges Bank, MAB south to Cape Hatteras, North Carolina, and New England and mid-Atlantic 
estuaries and embayments including Barnegat Bay adjacent to the Study Area.  
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 Adults―Designated EFH includes the pelagic waters and bottom habitats from the Gulf of 
Maine, Georges Bank, MAB south to Cape Hatteras, North Carolina, and New England and mid-
Atlantic estuaries and embayments including Barnegat Bay adjacent to the Study Area.  

 
 Spawning Adults―Designated EFH includes bottom habitats with substrate consisting of gravel, 

sand, cobble, and shell fragments as well as aquatic macrophytes located in the Gulf of Maine, 
Georges B ank, MA B s outh t o C ape H atteras, N orth Carolina, and N ew England es tuaries an d 
embayments. 

 
HAPC Designations—There ar e no H APC i dentified f or t his species b y t he N EFMC. T he A tlantic 
States Mar ine F isheries Commission ( ASMFC) ha s i dentified HAPC t o include es tuaries an d 
embayments as important nursery grounds for juveniles.2  
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Figure A-2. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
Atlantic herring. Source map (scanned): NEFMC (1998). 
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♦ Atlantic Mackerel (Scomber scombrus) 
 

Management—The Middle Atlantic Fishery Management Council (MAFMC) designates EFH for the 
Atlantic mackerel through Amendment 8 to the Atlantic Mackerel, Squid, and Butterfish FMP (MAFMC 
1998b).  

 
Status—Atlantic mackerel are not classified as overfished, nor is overfishing occurring (NMFS 
2009d). 
 
Distribution—Atlantic m ackerel i nhabits t he N orth Atlantic O cean, including t he B altic, Black, and  
Mediterranean seas. In the western North Atlantic Ocean, their distribution ranges from Black Island, 
Labrador, Canada to Cape Lookout, North Carolina (Collette 2002).  
 
Habitat Associations—Atlantic mackerel are fast-swimming, pelagic schooling fish primarily found in 
the open sea but rarely occur beyond the continental shelf. Eggs are pelagic and have been collected 
from shore to a  depth of  15 m  (49.2 f t) in water t emperatures between 5°C and 23°C (41.0°F and 
73.4°F). Lar vae ar e f ound at  depths be tween 10 m  and  13 0 m  ( 49.0 f t a nd 426 .5 f t) i n water 
temperatures between 6°C and 22°C (42.8°F and 71.6°F). Atlantic mackerel juveniles are generally 
found from shore to a depth of 320 m (1,049.9 ft) and in water temperatures between 4°C and 22°C 
(39.2°F a nd 71. 6°F). Adults i nhabit waters f rom s hore to 381 m  (1,250 f t) and hav e a t emperature 
preference r ange 4 ° to 1 6°C ( 39.2°F t o 60. 8°F) ( Studholme et  al . 199 9). T his s pecies pr imarily 
inhabits open waters and does not depend directly on the coastline or bottom waters during any of its 
lifestages (Collette 2002). Adults overwinter in deeper waters between 70 m and 200 m (229.7 ft and 
656.2 ft) (Collette 2002). 
 
Life History—Atlantic mackerel are serial spawners (spawning in bursts or pulses more than once in 
a spawning season) and utilize inshore areas to spawn (Collette 2002). Spawning occurs from April to 
July, peaking in mid-April off the Chesapeake Bay and in May off New Jersey and Long Island, when 
water temperatures begin to warm and are between 9°C and 14°C (48.2°F and 57.2°F) (Studholme et 
al. 1999; Collette 2002). In the southern Gulf of St. Lawrence, spawning occurs from the end of May 
to mid-August (Overholtz 2000a; Collette 2002).  
 
Forage Species—Atlantic mackerel ar e oppor tunistic f eeders t hat pr ey u pon s mall fauna s uch as  
copepods and ichthyoplankton as  l arvae, s mall c rustaceans ( amphipods, m ysid s hrimp, dec apod 
larvae, and euphausiids) as juveniles, and shrimp and fishes (silver hake, sand lance, herring, hake 
[Urophycis and Merluccius spp], a nd s culpin [ Cottidae]) as  ad ults ( Studholme et  a l. 1 999; C ollette 
2002). 
 
EFH Designations—(MAFMC 1998b) (Figure A-3) 
 
 Eggs―Designated EFH includes the pelagic waters found over the continental shelf in areas that 

comprise the highest 75% of the catch where Atlantic mackerel eggs were collected during the 
Marine Resources Mon itoring, Assessment, and Prediction (MARMAP) ichthyoplankton surveys 
from t he G ulf of  Mai ne t o C ape Hatteras, N orth C arolina. EFH i s also designated within N ew 
England and mid-Atlantic estuaries and embayments.  

 
 Larvae―Designated EFH includes the pelagic waters found over the continental shelf in areas 

that comprise the highest 75% of the catch where Atlantic mackerel larvae were collected in the 
MARMAP ichthyoplankton surveys from the Gulf of Maine to Cape Hatteras, North Carolina. EFH 
is also designated within New England and mid-Atlantic estuaries and embayments.  

 
 Juveniles―Designated EFH includes the pelagic waters found over the continental shelf in areas 

that comprise the highest 75% of the catch where juvenile Atlantic mackerel were collected in the 
Northeastern F isheries Science Center (NEFSC) t rawl surveys, f rom the Gulf of  Maine through 
Cape H atteras, N orth C arolina. EFH i s al so designated within N ew E ngland and m id-Atlantic 
estuaries and embayments. 
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 Adults―Designated EFH includes the pelagic waters found over the continental shelf; in areas 
that c omprise t he highest 75%  of  t he c atch where adu lt A tlantic m ackerel were c ollected in 
NEFSC t rawl s urveys, f rom t he G ulf of  Mai ne t o Cape Hatteras, N orth C arolina. EFH is a lso 
designated within New England and mid-Atlantic estuaries and embayments. 

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-3. Essential fish habitat designated in the New Jersey Study Area for larval and adult 
lifestages of Atlantic mackerel. Source map (scanned): MAFMC (1998b). 
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♦ Atlantic Surfclam (Spisula solidissima) 
 

Management—Atlantic s urfclam EFH is designated by the M AFMC un der Amendment 12  t o t he 
Atlantic Surfclam and Ocean Quahog FMP of the MAFMC (1998a). 
 
Status—Atlantic surfclam are not classified as overfished, nor is overfishing occurring (NMFS 
2009d). 
 
Distribution—Atlantic s urfclam i s di stributed in t he northwestern N orth Atlantic O cean c ontinental 
shelf w aters f rom t he s outhern G ulf of  S t. La wrence, C anada t o C ape H atteras, N orth C arolina 
(Cargnelli et al. 1999b). Aggregations of this species are found on Georges Bank, south of Cape Cod, 
Massachusetts, of f Long I sland, New York, and s outhern New J ersey, and off the Delmarva 
Peninsula (Delaware Bay to the Chesapeake Bay) (Cargnelli et al. 1999b).  
 
Habitat Associations—Eggs and larvae are dispersed by currents and settlement corresponds with 
the r elaxation of  upw elling ev ents ( Cargnelli et  a l. 1 999b). O ff N ew J ersey, hi gh c oncentrations of  
Atlantic s urfclam larvae i s c haracterized b y t he initial ar rival of w armer w ater dur ing t he episodic 
summer upwelling/downwelling events (Ma 2005; Ma et al. 2006b). Juvenile and adult lifestages are 
benthic and are found in sandy substrates at depths from 8 to 66 m (26.0 to 216.5 ft) (Cargnelli et al. 
1999b). 
 
Life History—Atlantic surfclams spawn inshore in late June and July and offshore in early fall usually 
in waters with t emperatures warmer t han 15°C (59°F) (Cargnelli et  al . 1 999b; Ma et  a l. 2 006a). I n 
Virginia, spawning occurs from May to the end in July (Cargnelli et al. 1999b). Atlantic surfclams are 
sedentary and do not migrate or exhibit seasonal movements (Ropes et al. 1982). 
 
Forage Species—Atlantic surfclams are opportunistic filter feeders that as juveniles and adults feed 
upon pl ankton as  s mall a s f our microns ( µm; 157. 5 m icroinches [ µ in.]) in d iameter ( ciliates a nd 
diatoms) (Cargnelli et al. 1999b). 
 
EFH Designations—(MAFMC 1998a) (Figure A-4) 
 
 Juveniles and Adults—Designated EFH includes substrates (to a depth of 1 m [3.3 ft] below the 

water-sediment interface) that encompass the highest 90% of catch during the NEFSC surflclam 
dredge s urveys, f rom t he eas tern ed ge of G eorges B ank and  G ulf of  M aine t hrough C ape 
Hatteras, North Carolina.  

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-4. Essential fish habitat designated in the New Jersey Study Area for all lifestages of the 
Atlantic surfclam. Source map (scanned): MAFMC (1998a). 
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♦ Black Sea Bass (Centropristis striata)  
 

Management—Atlantic black sea bass are managed as two separate stocks divided north and south 
of C ape H atteras, N orth C arolina. T he nor thern s tock has  E FH des ignated b y t he MA FMC und er 
Amendment 12 t o t he S ummer Flounder, S cup, a nd B lack S ea B ass F MP ( MAFMC and A SMFC 
1998b). T he s outhern b lack s ea bas s s tock, which o ccurs bet ween C ape H atteras, N orth C arolina 
and Cape Kennedy, Florida, is managed by the South Atlantic F ishery Management Council 
(SAFMC) and does not have EFH designated in the Study Area (SAFMC 1998).  
 
Status—The northern black sea bass stock is not classified as overfished, nor is overfishing 
occurring (NMFS 2009d). 
 
Distribution—Black s ea bas s are f ound f rom s outhern Nova Scotia and B ay of  Fundy, C anada to 
Cape Canaveral, Florida, and in the Gulf of Mexico (Steimle et al. 1999c; Klein-MacPhee 2002f).  
 
Habitat Associations—Black s ea bas s ar e us ually f ound in de eper waters ( up t o 165 m  [ 541 f t]) 
associated with s tructured hab itats s uch as ar tificial reefs and s hipwrecks on t he c ontinental s helf 
(Musick and Mercer 1977; Steimle et al. 1999c; Klein-MacPhee 2002f). Black sea bass also associate 
with m ultispecies f ish as semblage t hat i nclude s cup and s ummer f lounder ( Steimle et  al . 1999c; 
Klein-MacPhee 2002f). Adults and juveniles are common in estuaries with salinities greater than 12 
psu ( Klein-MacPhee 20 02f). When i nshore, b lack s ea b ass pr efer har d b ottom habi tats ar ound 
wrecks, while offshore they prefer ledges, banks, rocks, and c oral habitats (Klein-MacPhee 2002f). 
Eggs ar e b uoyant and f ound on t he c ontinental s helf from Ma y t o O ctober, w hile l arvae m ove t o 
estuarine hab itat, bet ween N ew York and V irginia, t o metamorphosize i nto j uveniles. Lar vae ar e 
initially b enthic, but  t hen b ecome de mersal and ut ilize s tructured i nshore ha bitats s uch as  s ponge 
beds ( MAFMC an d ASMFC 19 98b). J uveniles and adults us ually prefer waters w armer t han 6° C 
(42.8°F) (MAFMC and ASMFC 1998b; Drohan et al. 2007). 
 
Life History—Black sea bass from the nor thern s tock seasonally migrate f rom inshore to of fshore, 
typically t raveling i n s mall s chools dep ending on water t emperatures ( Klein-MacPhee 2 002f). A s 
coastal waters c ool below 14°C  ( 57.2°F) in t he f all, black s ea bas s migrate s outh an d of fshore t o 
overwintering areas in deeper waters between central New Jersey and North Carolina (Musick and 
Mercer 1977; Moser and Shepherd 2009). In the spring, as bottom waters warm above 7°C (44.6°F), 
black sea bass then migrate inshore into coastal shallow areas and bays in the MAB (Drohan et al. 
2007). The southern stock of black sea bass is not known to make an extensive migration but may 
move away from shallow coastal areas during cold winters, especially in the Carolinas (Steimle et al. 
1999c; Klein-MacPhee 2002f). The northern stock spawns on the continental shelf from May through 
October, peaking in June at depths from 18 to 45 m (59 to 148 ft), while the southern stock spawns in 
April and May (Musick and Mercer 1977; Klein-MacPhee 2002f). 
 
Forage Species—Black sea bas s larvae prey u pon zooplankton, j uveniles on c rustaceans ( lobster 
and crabs), and adults on mollusks (clams), worms, and small fishes (anchovy [Engraulidae], herring 
[Clupeidae], s eahorse, p ipefish [ Syngnathidae], c usk-eel [ Ophidiidae], s cup, s and l ance, an d 
windowpane flounder) (Steimle et al. 1999c; Klein-MacPhee 2002f). Feeding activities increase after 
periods of spawning (Steimle et al. 1999c). 
 
EFH Designations—(MAFMC and ASMFC 1998b) (Figure A-5)  
 
 Eggs―Designated EFH includes mid-Atlantic estuaries.  
 
 Larvae―Designated EFH includes the pelagic waters found over the continental shelf (from the 

coast out to the limits of the EEZ) in areas that encompass the highest 90% of the area where 
black sea bass larvae were collected in MARMAP surveys (Gulf of Maine to Cape Hatteras, North 
Carolina). EFH is also designated within New England and mid-Atlantic estuaries. 
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 Juveniles―Designated EFH includes the demersal waters over the continental shelf (from the 
coast out to the limits of the EEZ) in areas that encompass the highest 90% of the area where 
black sea bass juveniles were collected by the NEFSC surveys (Gulf of Maine to Cape Hatteras, 
North Carolina). EFH is also designated within New England and mid-Atlantic estuaries including, 
Barnegat Bay and the New Jersey Inland Bays adjacent to the Study Area.  

 
 Adults―Designated EFH includes the demersal waters over the continental shelf (from the coast 

out to the limits of the EEZ) in areas that encompass the highest 90% of all the area where black 
sea bas s adul ts w ere c ollected b y NEFSC s urveys ( Gulf of  Mai ne t o C ape Hatteras, N orth 
Carolina). EFH is also designated within New England and mid-Atlantic estuaries including 
Barnegat Bay and the New Jersey Inland Bays adjacent to the Study Area. 

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-5. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
black sea bass. Source map (scanned): MAFMC and ASMFC (1998a). 
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♦ Bluefish (Pomatomus saltatrix) 
 

Management—East c oast bl uefish ar e m anaged as a s ingle s tock, w ith EFH des ignated under 
Amendment 1 to the Bluefish FMP developed by the MAFMC and the ASMFC (1998a). 
 
Status—Bluefish are not classified as overfished, nor is overfishing occurring (NMFS 2009d). 
 
Distribution—Bluefish are a schooling species found in most oceans of the world, except the eastern 
Pacific Ocean. This species lives in the waters over the continental shelf but may be found in brackish 
estuaries and nearshore waters (Klein-MacPhee 2002g). In the western Atlantic, bluefish range from 
Nova Scotia and Bermuda to Argentina, but is considered rare between southern Florida and 
northern South America (Fahay et al. 1999b).  
 
Habitat Associations—Bluefish ar e a warm-water pel agic s pecies t hat r arely ar e f ound i n 
temperatures bel ow 14°C ( 57.2°F). T he s pecies i s found inshore i n b ays, b eaches, and c oastal 
habitats as  well as of fshore (Klein-MacPhee 2 002g). B luefish eggs  a nd l arvae are pe lagic and are 
typically f ound in waters with temperatures above 18°C (64.4°F) and salinities greater than 30 psu 
between April and August (MAFMC and ASMFC 1998a). Similar to other offshore spawning species, 
larvae are transported from spawning grounds to nursery habitats via the Gulf Stream Current (Hare 
and C owen 1 996). J uveniles ut ilize es tuarine ha bitat i n t he MAB in t wo distinct ep isodes: s pring-
spawned cohort (late May to June) and summer-spawned cohort (July to October) (Shepherd et al. 
2006). There is recent evidence that select cohorts may exclusively use alternative habitats, such as 
ocean beaches, during the juvenile stage (Able et al. 2003; Wilber et al. 2003) and that at least two 
cohorts of  pr esumably s ummer-spawned f ish ( larvae and j uveniles) may not r ecruit t o es tuaries 
(Taylor et  al . 20 07). A dult bl uefish ut ilize of fshore and es tuarine ha bitats w ith w ater t emperatures 
above 16°C (60.8°F) (Fahay et al. 1999b). Adults are typically found in MAB estuaries from April to 
October (MAFMC and ASMFC 1998a; Shepherd and Packer 2006).  
 
Life History—Adult bluefish are known to seasonally migrate generally following one of three 
patterns: nor th-south (between nor thern MAB and F lorida and w ithin MA B) and i nshore-offshore 
(Florida) (Shepherd et al. 2006). Bluefish move north during the spring through summer and 
southward and of fshore during t he fall and w inter, w hen t heir highest abu ndance i s f ound of f New 
York and c oastal s outhern N ew England ( Klein-MacPhee 2 002g). Bluefish o verwinter in t he S outh 
Atlantic Bight (SAB), between Florida and the Gulf Stream or at the edge of the continental shelf in 
the MAB (Shepherd et  al. 2006). Fluctuations in light levels and water temperature are the pr imary 
triggers f or migrational m ovements, but  of fshore and i nshore m igrations oc cur bec ause of  pr ey 
availability ( Klein-MacPhee 2002 g). T here ar e t wo d iscrete s pawning e vents f or w estern A tlantic 
bluefish: 1) a spring spawning event occurs near the edge of the continental shelf in the SAB during 
March t hrough May a nd 2)  a s ummer s pawning event oc curs o ver t he m id-continental s helf in t he 
MAB bet ween J une an d A ugust i n waters with t emperatures bet ween 1 8°C and 25°C  ( 64.4°F a nd 
77°F) and salinities from 25 to 31 psu (Fahay et al. 1999b; Klein-MacPhee 2002g).  
 
Forage Species—Bluefish ar e p iscivorous with j uveniles an d a dults f eeding on a variety of  f ish 
species including Atlantic menhaden (Brevoortia tyrannus), herring, alewife (Alosa pseudoharengus), 
anchovy, eel ( Anguilliformes), s culpin, k illifish ( Cyprinodontiforms), silverside ( Atherinopsidae), 
croaker (Sciaenidae), scup, goby (Gobiidae), sand lance, butterfish, and mackerel (Scombridae). This 
species also f eeds on i nvertebrates ( shrimp, s quid, c rabs, pol ychaetes, and worms) (Fahay et  a l. 
1999b; Klein-MacPhee 2002g). 
 
EFH Designations—(MAFMC and ASMFC 1998a) (Figure A-6) 
 
 Eggs―Designated EFH includes the pelagic waters located within the mid-shelf dept hs of  t he 

continental shelf (from the coast out to the limits of the EEZ) in areas that encompass the highest 
90% of the area where bluefish eggs were collected by MARMAP surveys (Montauk Point, New 
York, south to Cape Hatteras, North Carolina). Designated EFH also includes the pelagic waters 
between Cape Hatteras, North Carolina, and Key West, Florida. 
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 Larvae―Designated EFH includes the pelagic waters (most commonly above 15 m [49.2 ft]) over 
the continental shelf (from the coast out to the limits of the EEZ) that encompass the highest 90% 
of the area where bluefish larvae were collected by MARMAP surveys (Montauk Point, New York, 
south to Cape Hatteras, North Carolina). Designated EFH also includes the “Slope Sea” (oceanic 
area located between the continental shelf and north wall of the Gulf Stream) and Gulf Stream 
Current between latitudes 29°N and 40°N to the limits of the U.S. EEZ. Additional EFH includes 
the waters south of Cape Hatteras, North Carolina, to Key West, Florida. 

 
 Juveniles―Designated EFH includes the pelagic waters found over the continental shelf (from 

the coast out to the limits of the EEZ) in areas that encompass the highest 90% of the area where 
bluefish j uveniles were c ollected b y N EFSC t rawl s urveys ( from Nantucket I sland, 
Massachusetts, s outh t o Cape H atteras, N orth C arolina). D esignated EFH a lso i ncludes t he 
“Slope S ea” ( oceanic ar ea l ocated bet ween t he c ontinental s helf and nor th wall of  t he G ulf 
Stream) and t he G ulf S tream C urrent bet ween l atitudes 29°N  a nd 40 °N t o the U .S. A dditional 
designated EFH includes the waters south of Cape Hatteras, North Carolina, to Key West, Florida 
as well as all north Atlantic, mid-Atlantic, and southeast Atlantic estuaries.  

 
 Adults―Designated EFH includes the pelagic waters found over the continental shelf (from the 

coast out to the limits of the EEZ) in areas that encompass the highest 90% of all the area where 
bluefish adults were collected by the NEFSC trawl surveys (from Cape Cod Bay, Massachusetts, 
south t o C ape H atteras, N orth C arolina). Additional des ignated E FH i ncludes t he w aters f rom 
Cape Hatteras, North Carolina to Key West, Florida as well as all north Atlantic, mid-Atlantic, and 
southeast Atlantic estuaries. 

 
HAPC Designations—There are no HAPC identified for this species b y t he MAFMC. The ASMFC 
has i dentified H APC t o i nclude i nshore ar eas an d es tuaries as  i mportant ha bitats f or l arvae and  
juveniles.2 
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Figure A-6. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
bluefish. Source map (scanned): MAFMC and ASMFC (1998b). 
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♦ Butterfish (Peprilus triacanthus)  
 

Management—Butterfish have EFH designated under Amendment 8 to the Atlantic Mackerel, Squid, 
and Butterfish FMP by the MAFMC (1998b). 
 
Status—Butterfish are classified as overfished; however, overfishing is not occurring (NMFS 2009d).3 
 
Distribution—In t he western N orth A tlantic O cean, but terfish r ange f rom t he G ulf of  S t. La wrence 
and t he s outhern c oast o f N ewfoundland, C anada to dee per w aters of f F lorida. T he s pecies i s 
common bet ween N ova S cotia, Canada, an d C ape Hatteras, North C arolina ( Colton 1 972; K lein-
MacPhee 2002h).  
 
Habitat Associations—All lifestages of the butterfish are common from the outer continental shelf to 
the lower, high salinity portions of bays and estuaries. Butterfish eggs are buoyant and pelagic and 
found t hroughout J une an d A ugust (Waring and M urawski 1982;  K lein-MacPhee 2002 h). E ggs ar e 
generally f ound i n s urface w aters w ith t emperatures r anging f rom 6° t o 2 6°C ( 42.8° t o 78. 8°F), 
salinities of 25 to 33 psu, and depths of 10 to 1,250 m (33 to 4,101 ft; most common in water of <200 
m [656 ft]) (Cross et al. 1999). As larval butterfish develop, they become more nektonic (i.e., able to 
actively swim) than planktonic (i.e., passively floating) (Cross et al. 1999). Larval butterfish are often 
associated with large jellyfish and Sargassum and other flotsam (Waring and Murawski 1982; Cross 
et al . 19 99; K lein-MacPhee 200 2h). Lar vae ar e f ound f rom A pril t o D ecember at  t emperatures 
between 4.4°C and 27.9°C (40°F and 82°F), salinities of 6.4 to 37.4 psu, and depths of 10 to 1,750 m 
(33.0 to 5,741.2 f t); most found in water <120 m [394 f t]) (Waring and Murawski 1982; Cross et  al . 
1999). As juveniles, butterfish depart shelters and begin schooling (Klein-MacPhee 2002h). They are 
found in a variety of areas, habitats, and conditions over sandy and muddy substrates, temperatures 
from 4.4° to 29.7°C (40.0° to 85.5°F), salinities from 3 to 37.4 psu, and depths from 10 to 330 m (33 
to 1, 083 f t; most of ten f ound i n < 120 m  [ 394 f t]) ( Cross et  al . 19 99). A dult s chools ar e f ound 
throughout the water column from surface waters to deep waters (420 m [1,378 ft]). They are found in 
a variety of benthic bottoms including sand, sand-silt, and mud substrates (Cross et al. 1999). They 
are eur ythermal and eur yhaline, t olerating t emperatures f rom 4. 4° t o 29. 7°C ( 40.0° t o 85 .5°F) an d 
salinities from 3.8 to 33 psu (Cross et al. 1999; Klein-MacPhee 2002h). 
 
Life History—Butterfish ar e br oadcast s pawners ( Klein-MacPhee 20 02h). Spawning oc curs i n 
nearshore waters of  t he MAB a nd SAB an nually f rom l ate J anuary to J uly ( Rotunno and C owen 
1997). Butterfish ar e s ensitive t o t emperature; s pawning d oes not  occur i n waters l ess t han 15 °C 
(59°F) (Colton 1972). Butterfish north of Cape Hatteras, North Carolina, undergo seasonal migrations 
when water temperature changes with the season. In general, butterfish move northward and inshore 
in the summer and southward and offshore during the winter (Klein-MacPhee 2002h). 
 
Forage Species—Butterfish juveniles and adu lts feed on a variety of invertebrates but primarily on 
tunicates, sea squirts, salps, and sea angels as well as small fish (Cross et al. 1999; Klein-MacPhee 
2002h).  
 
EFH Designations—(MAFMC 1998b) (Figure A-7) 
 
 Eggs―Designated EFH includes the pelagic waters found over the continental shelf (from the 

coast out to the limits of the EEZ) in areas that encompass the highest 75% of the area where 
butterfish eggs were collected by the MARMAP s urveys ( from the Gulf of  Ma ine through Cape 
Hatteras, North Carolina). EFH is also designated within New England and mid-Atlantic estuaries.  

 
 Larvae―Designated EFH includes the pelagic waters found over the continental shelf (from the 

coast out to the limits of the EEZ) in areas that encompass the highest 75% of the area where 
butterfish l arvae were c ollected b y t he N EFSC t rawl s urveys ( from t he G ulf of  Mai ne t hrough 
Cape H atteras, N orth C arolina). E FH i s al so d esignated within N ew E ngland and m id-Atlantic 
estuaries.  
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 Juveniles―Designated EFH includes the pelagic waters found over the continental shelf (from 
the coast out to the limits of EEZ) in areas that encompass the highest 75% of the area where 
butterfish juveniles were collected by NEFSC trawl surveys (shelf from the Gulf of Maine through 
Cape Hatteras, North Carolina). EFH is also designated in New England and mid-Atlantic 
estuaries including Barnegat Bay and New Jersey Inland Bays adjacent to the Study Area.  

 
 Adults―Designated EFH includes the pelagic waters found over the continental shelf (from the 

coast out to limits of EEZ) in areas that encompass the highest 75% of the area where butterfish 
adults were collected by the NEFSC trawl surveys (from the Gulf of Maine through Cape 
Hatteras, North Carolina). EFH is also designated within New England and mid-Atlantic.  

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-7. Essential fish habitat designated in the New Jersey Study Area for larvae and juvenile 
lifestages of butterfish. Source map (scanned): MAFMC (1998b). 
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♦ Clearnose Skate (Raja eglanteria) 
 

Management—Clearnose s kate ha ve EFH d esignated under t he N EFMC Final F MP f or t he 
Northeast (NE) Skate Complex (NEFMC 2003a). 
 
Status—Clearnose s kate ar e ne ither c lassified as  o verfished, nor i s o verfishing oc curring ( NMFS 
2009d). 
 
Distribution—Clearnose skate are found along the eastern U.S. coast from the Nova Scotia Shelf to 
northeastern F lorida; including t he northern G ulf of  Mex ico ( northwestern F lorida t o T exas) 
(McEachran and Mus ick 1 975). I n t he western N orth A tlantic O cean, c learnose s kate ar e m ostly 
found south of Cape Hatteras, North Carolina, but can also be found north of Cape Hatteras, North 
Carolina, during warmer months (McEachran and Musick 1975). 
 
Habitat Associations—Clearnose s kate ar e a de mersal s pecies t hat prefers mud and s and 
substrates along the continental shelf, but can also be found on rocky or gravel bottoms (Packer et al. 
2003a). T he s pecies i s f ound f rom s hallow i nshore w aters o ut t o d epths of  330 m  ( 1,049.9 f t); 
however, i t i s m ost abu ndant at depths l ess t han 1 11 m  ( 364 f t) ( McEachran and  M usick 1975;  
McEachran 2 002). J uveniles and  a dults i nhabit waters w ith temperatures r anging f rom 9° t o 30°C 
(48.2° to 86.0°F) (Packer et al. 2003a).  
 
Life History—Limited information is available regarding the species’ spawning habitat; however, i n 
Delaware Bay, incubation t ime f or t he eg g c apsules ( known as “ mermaid’s pur ses”) had been 
reported to be approximately three months, with spawning occurring in the spring (McEachran 2002; 
Packer et al. 2003a). As water temperatures begin to cool, individuals north of Cape Hatteras, North 
Carolina, move offshore and southward, while those south of Cape Hatteras do not usually move to 
deeper waters dur ing the winter since water temperatures do not significantly fluctuate (McEachran 
and Musick 1975). 
 
Forage Species—Clearnose s kate j uveniles an d ad ults f eed on a v ariety of  i nvertebrate ( shrimp, 
amphipods, m ollusks, and s quid) a nd f ish s pecies (anchovy, c roaker, s pot [Leiostomus xanthurus], 
tonguefish [ Symphurus spp.], weakfish [ Cynoscion regalis], a nd butterfish), w ith c rabs be ing t he 
primary component of their diet (McEachran 2002; Packer et al. 2003a). 
 
EFH Designations—(NEFMC 2003a) (Figure A-8)  
 
 Eggs―There is no information available on the offshore habitat association or distributions of the 

egg stage for this species. The following embayments and estuaries are designated as EFH for 
this lifestage: Hudson River/Raritan Bay and the Chesapeake Bay north and south of the Study 
Area. 

 
 Larvae―No larval stage exists for this species. Upon hatching, they are fully developed juveniles.  
 
 Juveniles―Designated EFH includes bottom habitats with substrates consisting of soft bottom 

along t he c ontinental s helf and r ock or  gr avel b ottom from t he G ulf of  Mai ne s outh a long t he 
continental shelf to Cape Hatteras, North Carolina. The following embayments and estuaries are 
designated as EFH: Hudson River/Raritan Bay and the Chesapeake Bay north and south of the 
Study Area. 

 
 Adults―Designated EFH includes bottom habitats with a substrate of soft bottom along the 

continental s helf and r ock or  gravel b ottom f rom the Gulf of  Maine s outh along the c ontinental 
shelf t o C ape H atteras, N orth C arolina. V arious m id-Atlantic em bayments a nd es tuaries ar e 
designated as EFH including Barnegat Bay and New Jersey Inland Bays adjacent to the Study 
Area. 
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 Spawning A dults―Designated EFH includes the following estuaries and embayments: the 
Hudson River and Raritan Bay north of the Study Area. 

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-8. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
clearnose skate. Source map (scanned): NEFMC (2003a). 



JULY 2010 NJDEP EBS FINAL REPORT: VOLUME IV 

A-25 

♦ Goosefish/Monkfish (Lophius americanus)  
 

Management—Goosefish currently have EFH designated under Amendment 1 to the Monkfish FMP 
and are s eparated i nto t wo s tocks for management pur poses ( NEFMC 1998). The nor thern s tock 
inhabits the Gulf of Maine and the northern Georges Bank. The southern stock ranges from southern 
Georges Bank to Cape Hatteras, North Carolina (Almeida et al. 1995; Richards 2000).  
 
Status—Goosefish s tock i s nei ther c lassified as o verfished, n or i s overfishing oc curring ( NMFS 
2009d). 
 
Distribution—Goosefish range from the Gulf of St. Lawrence and Newfoundland, Canada to the east 
coast of Florida; however, they are uncommon south of Cape Hatteras, North Carolina (Wood 1982; 
Caruso 2002). 
 
Habitat Associations—Goosefish r elease t heir egg s in l ong m ucous veils t hat f loat at  t he s urface 
exposing them to currents, wind, and waves (Wood 1982; Steimle et al. 1999a; Caruso 2002). Eggs 
are f ound inshore an d of fshore on t he c ontinental s helf f rom Mar ch t o S eptember i n w aters with 
temperatures r anging f rom 4° t o 1 8°C (39.2° t o 64.4°F) (Wood 1982; S teimle et a l. 1 999a). L arval 
goosefish are pelagic and found across the continental shelf at water temperatures ranging from 10° 
to 16 °C (50.0° t o 60. 8°F) and d epths of  30 t o 9 0 m  (98.5 t o 29 5.0 f t) (Steimle et  al . 19 99a). After 
transition from larval to juvenile, goosefish become benthic. Juveniles are found in bottom habitats at 
temperatures of 3° to 19°C (37.4° to 66.2°F), salinities of 32.6 to 33.9 psu, and at depths of 25 to 182 
m (82 to 5 97 f t) (Steimle et  a l. 1 999a). A dult g oosefish prefer har d s and, gravel a nd broken s hell, 
pebble, and soft mud substrates at depths from just below the tide line to at least 900 m (2,952.9 ft), 
although large adults rarely occur below 400 m (1,312 f t) (Markle and Musick 1974 ; A lmeida et  a l. 
1995; Caruso 200 2). T hey al so prefer t emperatures r anging f rom 0° t o 24°C  (32.0° t o 7 5.2°F) an d 
salinities of 30 to 36 psu (Almeida et al. 1995; Steimle et al. 1999a). 
 
Life History—Goosefish spawn between spring and early fall, depending on l atitude (Wood 1982). 
Spawning occurs from March to May off North Carolina, between May and June in the Gulf of Maine, 
and as  late as September of f Maine an d i n Canadian waters (Steimle et  a l. 1 999a; C aruso 2 002). 
Spawning occurs across the continental shelf throughout its range (Caruso 2002). Goosefish migrate 
inshore an d offshore s easonally depending o n t he water t emperatures. L arger goos efish ( >20 c m 
[7.87 in.]) in the Gulf of Maine move offshore in the winter and spring to avoid cold coastal conditions, 
and r eturn inshore as  t he c oastal waters warm i n the s ummer and f all ( Steimle et  al . 1999a) . 
Conversely, s maller goos efish ( <20 c m [ 7.87 i n.]) in the G ulf of  Mai ne and a long t he MAB r emain 
inshore during the winter and spring and then move offshore during the summer and fall, presumably 
to avoid o verly warm summer conditions (Wood 1982;  A lmeida et  a l. 1 995; S teimle et  a l. 19 99a). 
Richards et al. (2008) recently described an apparent northward or deep-water (>365 m [1,197.6 ft]) 
excursion from the southern MAB in mid-spring which had not been reported previously. 
 
Forage Species—Goosefish l arvae f eed on  zooplankton and j uveniles on zooplankton, m ollusks, 
and fish. Adults consume benthic prey, such as bony fishes (silver hake, red hake, American plaice 
[Hippoglossaides platessoides], l ittle s kate, s and l ance, and herring s pecies), cephalopods ( squid), 
and elasmobranchs. They have also been recorded to feed on various seabird species (Bowman et 
al. 20 00). T his s pecies us es i ts angl ing app aratus ( modified f irst dor sal s pine) t o l ure s mall f ishes 
(Caruso 2002). 
 
EFH Designations—(NEFMC 1998) (Figure A-9) 
 
 Eggs—Designated EFH includes the surface waters from the Gulf of Maine, Georges Bank, and 

MAB south to Cape Hatteras, North Carolina.  
 
 Larvae—Designated EFH includes the pelagic waters from the Gulf of Maine, Georges Bank, and 

MAB south to Cape Hatteras, North Carolina. 
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 Juveniles—Designated EFH includes bottom habi tats that are a sand-shell m ix, a lgae-covered 
rocks, har d s and, pebbl y gravel, or  m ud from t he out er c ontinental s helf of  t he MA B s outh t o 
Cape Hatteras, North Carolina, and all bottom areas of the Gulf of Maine. 

 
 Adults—Designated EFH includes bottom habitats that are a sand-shell mix, algae-covered rocks, 

hard s and, pe bbly gravel, or mud f rom t he out er c ontinental s helf of  t he MA B s outh t o C ape 
Hatteras, North Carolina. It also consists of the outer perimeter of Georges Bank and all benthic 
areas of the Gulf of Maine. 

 
 Spawning A dults—Designated EFH includes b ottom hab itats t hat are a s and-shell m ix, al gae-

covered rocks, hard sand, pebbly gravel, or mud from the outer continental shelf of the MAB, the 
outer perimeter of Georges Bank, and all benthic areas of Gulf of Maine.  

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-9. Essential fish habitat designated in the New Jersey Study Area for eggs, larvae, and 
juvenile lifestages of goosefish. Source mapped (scanned): NEFMC (1998). 
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♦ Little Skate (Leucoraja erinacea) 
 

Management—Little skate EFH is designated under the NEFMC Final FMP for the NE Skate 
Complex (NEFMC 2003a). 
 
Status—Little skate is neither classified as overfished, nor is overfishing occurring (NMFS 2009d).  
 
Distribution—The l ittle s kate r anges f rom N ova S cotia to C ape Hatteras, N orth C arolina with its 
center of  abund ance oc curring on G eorges B ank and i n c oastal waters s outh t o t he m outh of  t he 
Chesapeake Bay (McEachran 2002; Packer et al. 2003c). 
 
Habitat Associations—Little s kate j uveniles an d adults t ypically ut ilize s and, gr avel, or  m ud 
substrates ( McEachran and Mus ick 1975;  P acker et  al . 20 03c). T hey have be en as sociated with 
microhabitat f eatures i ncluding b iogenic depr essions and f lat s and dur ing t he da y with t heir 
abundances increasing i n the s pring and f all ( Packer et  al. 20 03c). L ittle s kate ar e f ound at  d eep 
depths (384 m [1,260 ft]), but are most common at depths less than 111 m [364 ft], especially in the 
northern section of the MAB (McEachran and Musick 1975). Little skate eggs are found in waters with 
temperatures warmer than 7°C (44.6°F) and depths l ess than 27 m  (88.6 f t), while j uveniles prefer 
temperatures between 4°C and 15 °C (39.2°F and 59.0°F) and depths from shore to 137 m (449 f t) 
deep (NEFMC 2003a). 
 
Life History—Egg cases, known as a “mermaid’s purse,” are found partially to fully developed year-
round, but are most abundant from late October to January and from June to July (McEachran 2002; 
Packer et al. 2003c). Little skates do not undertake extensive seasonal migrations, but instead move 
inshore and of fshore, al ong w ith north-south m ovements al ong t he s outhern e nd of  i ts r ange, i n 
response t o s easonal t emperature c hanges ( McEachran a nd M usick 1975) . Little s kate t ypically 
moves to deep waters i n December and J anuary and m igrates t o s hallow waters i n April an d Ma y 
(McEachran 2002). 
 
Forage Species—Little s kate j uveniles an d a dults prey upon b enthic i nvertebrates ( shrimp, c rabs, 
and worms) and fishes (herring, alewife, tomcod [Microgadus tomcod], silver hake, sculpin, silverside, 
Atlantic wolffish [Anarhichas lupus], sand lance, cunner [Tautogolabrus adspersus], winter f lounder, 
and yellowtail flounder) (McEachran 2002; Packer et al. 2003c). 
 
EFH Designations—(NEFMC 2003a) (Figure A-10) 
 
 Eggs―Designated EFH includes bottom habitats with a sandy substrate from Georges Bank and 

MAB s outh t o C ape H atteras, N orth C arolina. Southern N ew England and m id-Atlantic 
embayments and estuaries are designated EFH.  

 
 Larvae―No larval stage exists for this species. Upon hatching, they are fully developed juveniles. 
 
 Juveniles―Designated EFH includes bottom habitats with a sand or gravel substrate from 

Georges Bank through the MA B to Cape Hatteras, N orth Carolina that enc ompass the hi ghest 
90% where this species was collected during NMFS trawl surveys. Southern New England and 
mid-Atlantic embayments and estuaries are designated EFH. 

 
 Adults―Designated EFH includes bottom habitats with a sand, gravel, or mud substrate. It 

ranges from Georges Bank through the MAB to Cape Hatteras, North Carolina that encompass 
the highest 90% where t his s pecies was c ollected d uring N MFS t rawl s urveys. S outhern N ew 
England and mid-Atlantic embayments and estuaries are designated EFH including Barnegat Bay 
and New Jersey Inland Bays adjacent to the Study Area.  

 
 Spawning Adults―Designated EFH includes the following southern New England and mid-

Atlantic embayments and es tuaries: B uzzards B ay, N arragansett B ay, Long I sland S ound, and 
Hudson River/Raritan Bay north of the Study Area.  

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-10. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
little skate. Source map (scanned): NEFMC (2003a). 
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♦ Longfin Inshore Squid (Loligo pealei)  
 

Management—The pop ulation of longfin inshore squid f rom s outhern Georges Bank to Cape 
Hatteras, N orth C arolina have E FH d esignated b y MAFMC und er A mendment 8 t o t he Atlantic 
Mackerel, Squid, and Butterfish FMP (MAFMC 1998b). 
 
Status—Longfin inshore squid are neither classified as overfished, nor subject to overfishing (NMFS 
2009d).  
 
Distribution—This pel agic, s chooling s pecies i s f ound ac ross the c ontinental s helf and s lope f rom 
Newfoundland, Canada to the Gulf of Venezuela, South America. It is abundant from Georges Bank 
to Cape Hatteras, North Carolina (Lange 1982; Cargnelli et al. 1999c).  
 
Habitat Associations— Longfin inshore s quid are f ound on m ud or  s and/mud s ubstrate i n waters 
with t emperatures warmer t han 8°C  ( 46.4°F) ( Lange and S issenwine 19 80; C argnelli e t al . 1 999c; 
Jacobson 2005). Demersal egg masses are commonly found attached to rocks and small boulders on 
sandy-muddy bottom and on aquatic vegetation in waters with temperatures colder than 8°C (46.4°F) 
(Cargnelli et al. 1999c). Larvae are pelagic and are found near the surface at temperatures between 
10°C and 26°C (50.0°F and 78.8°F) (Vecchione 1981). Juveniles are usually found in the upper 10 m 
(33 ft) of the water column over water 50 to 100 m (164 to 328 ft) deep and prefer water temperatures 
ranging from 10° to 26°C (50.0° to 78.8°F) (Cargnelli et al. 1999c). Adults are found in waters over 
the continental shelf and upper continental slope to depths of 400 m (1,312 ft) (Cargnelli et al. 1999c). 
This species displays a diel migration pattern. It is typically demersal during the day and utilizes the 
water column at night (Vecchione 1981).  
 
Life History—Longfin inshore squid seasonally migrate inshore and offshore as temperatures 
change; squid move offshore during late fall to overwinter along the edge of the continental shelf and 
moving inshore during the spring and early summer to spawn (Lange 1982; MAFMC 1998b). During 
winter and early s pring when i nshore waters ar e c oldest, l ongfin inshore s quid ar e m ost common 
along t he ou ter ed ge of  t he c ontinental s helf where waters ar e 9 ° t o 1 3°C ( 48.2° t o 55.4°F). T he 
inshore m ovement t o t he s helf r egion b egins when water t emperatures s tart warming ( MAFMC 
1998b; Cargnelli et al. 1999c). Longfin inshore squid spawn from April to November (Cargnelli et al. 
1999c) with peak  s pawning i n Ma y. Mos t e ggs hat ch dur ing t he s ummer ar ound J uly ( Lange and  
Sissenwine 1980). 
 
Forage Species—Longfin s quid j uveniles f eed on c rustaceans ( crabs, worms, and s hrimp), w hile 
adults pr ey upon s mall f ishes ( silver hake, s and l ance, anc hovy, weakfish, s ilversides, m ackerel, 
herring, and Atlantic menhaden) and squids. Longfin inshore squid have also been recorded engaged 
in cannibalism. While inshore, they prey primarily on fish, and when offshore, they feed upon fishes, 
squid, and crustaceans (Cargnelli et al. 1999c). 
 
EFH Designations—(MAFMC 1998b; MAFMC 2008) (Figure A-11) 
 
 Eggs―Designated EFH includes coastal and offshore bottom habitats from Georges Bank 

southward to Cape Hatteras, North Carolina.  
 

 Juveniles (±8 cm [3.1 in.])―Designated EFH includes the pelagic waters found over the 
continental s helf i n areas that c omprise t he h ighest 75%  of  t he c atch where j uvenile longfin 
inshore s quid were c ollected b y t he N EFSC t rawl s urveys ( from t he G ulf of  Maine t o C ape 
Hatteras, North Carolina).  
 

 Adults (>8 cm [3.1 in.])―Designated EFH includes the pelagic waters found over the continental 
shelf in areas that comprise the highest 75% of  the catch where recruited adult longfin inshore 
squid were collected by the NEFSC trawl surveys (from the Gulf of Maine to Cape Hatteras, North 
Carolina). 

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-11. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
longfin inshore squid. Source map (scanned): MAFMC (1998b, 2008). 
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♦ Ocean Pout (Zoarces americanus) 
 

Management—EFH for the ocean pout is designated by the NEFMC under Final Amendment 11 to 
the Northeast Multispecies FMP (NEFMC 1998). Two separate stocks have been suggested based 
on stock identification studies. The first stock is found within the region of the Bay of Fundy and the 
northern Gulf of Maine, while the second stock ranges from Cape Cod Bay, Massachusetts south to 
Delaware (Wigley 2000). 
 
Status—Ocean p out ar e classified as o verfished; however, o verfishing is n ot oc curring ( NMFS 
2009d).3 
 
Distribution—Ocean pout c ommonly ar e f ound f rom Labr ador a nd t he s outhern G rand Banks, 
Canada to Mar yland (Dunaway 2001), but can also be found in the deeper, cooler waters south of 
Cape Hatteras, North Carolina (Steimle et al. 1999d).  
 
Habitat Associations—Ocean po ut l ay dem ersal eggs  i n ge latinous c lumps i n s heltered ar eas 
where t hey ar e gu arded a nd pr otected b y e ither on e or  b oth s exes ( Steimle et  a l. 1 999d; Wigley 
2000). Once t he eg gs hatch, l arvae remain near the s heltered area throughout t he duration of t he 
transition s tage. As j uveniles, oc ean po ut d isperse along t he s hallow, c oastal waters. T hey ar e 
typically f ound i n as sociation with r ocks and at tached al gae ( Klein-MacPhee a nd C ollette 2 002). 
Adults are commonly f ound in deep, cooler waters (3° to 14°C [37.4° to 57.2°F]) of  the continental 
shelf and the upper continental slope (Clark and Livingstone 1982; Steimle et al. 1999d). 
 
Life History—Ocean pou t s pawning oc curs i n l ate summer through ear ly winter. P eak s pawning 
occurs in September and October and earlier (August through October) in the southern part of their 
range. O cean po ut s pawn on har d b ottom, s heltered ar eas ( Klein-MacPhee and Collette 200 2), 
including r ock c revices, ar tificial r eefs, and  s hipwrecks, at  de pths of  l ess t han 50 m  ( 164 f t) an d 
temperatures of 10°C (50°F) or colder (Clark and Livingstone 1982; Steimle et al. 1999d). Although 
ocean pout move seasonally within a region, this species is considered non-migratory (Klein-
MacPhee a nd C ollette 20 02) and s easonal i nshore/offshore movements ar e not  ex tensive ( Wigley 
2000).  
 
Forage Species—Ocean pout juveniles and adults prey primarily on mollusks, crustaceans (crabs), 
echinoderms (sand dollars, brittle stars, and sea urchins), and other invertebrates (polychaetes), and 
less commonly, on fishes and fish eggs (Steimle et al. 1999d). This species feeds primarily near the 
bottom during the daytime (Klein-MacPhee and Collette 2002). 
 
EFH Designations—(NEFMC 1998) (Figure A-12) 
 
 Eggs, Larvae, and Adults―Designated EFH includes primarily hard bottom habitats, on the 

continental s helf f rom t he G ulf of  Ma ine, G eorges Bank, an d M AB s outh t o D elaware B ay. 
Southern New England estuaries and embayments are designated as EFH. 

 
 Juveniles—Designated EFH includes bottom habitats consisting of smooth bottom near rocks or 

algae f rom the Gulf of Maine, Georges Bank, and MAB south to Delaware Bay. Southern New 
England estuaries and embayments are designated as EFH.  
 

 Spawning Adults—Designated EFH includes bottom habi tats with a  har d b ottom s ubstrate 
including artificial reefs and shipwrecks from the Gulf of Maine, Georges Banks, and MAB south 
to Delaware Bay. Southern New England estuaries and embayments are designated as EFH.  

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-12. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
ocean pout. Source map (scanned): NEFMC (1998). 
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♦ Ocean Quahog (Arctica islandica)  
 

Management—Ocean quahog EFH is designated under Amendment 12 to the Atlantic Surfclam and 
Ocean Quahog FMP of the MAFMC (1998a). 
 
Status—Ocean quahog is neither classified as overfished, nor is overfishing occurring (NMFS 
2009d). 
 
Distribution—The ocean quahog is found in temperate and boreal waters occurring on both sides of 
the north Atlantic (Serchuk et al. 1982). In the northwestern Atlantic Ocean, ocean quahog are found 
on the continental shelf from Newfoundland, Canada to Cape Hatteras, North Carolina (Mann 1982; 
Weinberg 2001).  
 
Habitat Associations—Ocean q uahog egg an d l arval s tages ar e planktonic and are s ubject t o 
dispersal by currents (Cargnelli et al. 1999a). Following metamorphosis, juveniles settle to the 
bottom, displaying a preference for sand substrates in offshore waters, but also inhabit mud intertidal 
environments ( Cargnelli et al . 19 99a). O cean quahog ar e generally f ound i n waters with s alinities 
ranging f rom 32 t o 34 ps u at  de pths b etween 45 m  and 7 5 m  ( 148 f t and 2 46 f t). A dults t ypically 
congregate i n dense beds, j ust be low t he s ediment surface. O cean q uahog prefer s ilty or  f ine to 
medium grade sand substrates as habitat (Serchuk et al. 1982; Cargnelli et al. 1999a). 
 
Life History—Ocean quahog spawning is protracted. Spawning begins in the spring and ends in the 
fall. O cean q uahog d isplay multiple s pawning e vents w hich oc cur at  t he i ndividual a nd p opulation 
level (Mann 1982; Cargnelli et al. 1999a). The spawning season begins in late spring or early summer 
when water temperatures reach 13.5°C (56.3°F). Peak ocean quahog spawning occurs from August 
to early October (Serchuk et al. 1982). Adult quahogs do not exhibit seasonal movements (Serchuk et 
al. 1982).  
 
Forage Species—Ocean quahogs are filter feeders that primarily consume phytoplankton (Cargnelli 
et al. 1999a). 
 
EFH Designations—(MAFMC 1998a) (Figure A-13) 
 
 Juveniles and Adults—Designated EFH includes bottom substrates (to a depth of 1 m  [3.3 ft] 

below the water-sediment interface in areas) that encompass the top 90% of the NEFSC surfclam 
and oc ean q uahog dr edge s urveys ( from t he eas tern edge of  G eorges B ank and t he G ulf o f 
Maine) throughout the Atlantic U.S. EEZ.  

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-13. Essential fish habitat designated in the New Jersey Study Area for all lifestages of the 
ocean quahog. Source map (scanned): MAFMC (1998a). 
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♦ Red Hake (Urophycis chuss) 
 

Management—Red hak e EFH is des ignated b y the N EFMC un der F inal A mendment 11 t o t he 
Northeast Mu ltispecies F MP ( NEFMC 1998). T he red hak e i s d ivided into t wo s eparate s tocks 
(northern a nd s outhern s eparated b y the c entral axis of  G eorges B ank) i n U .S. waters ( NEFMC 
1999). 
 
Status—Red hake (southern Georges Bank/mid-Atlantic) are not classified as overfished; however, it 
is undefined whether or not overfishing is occurring (NMFS 2009d). 
 
Distribution—Red hake are found in the coastal waters off southern Newfoundland, Canada to North 
Carolina, with peak abundance occurring a long Georges Bank, in the Gulf of  Maine of f Cape Cod, 
and in the northern MAB o ff Long I sland, New York. In addition, all l ifestages of  red hak e are also 
found in estuaries from southern Maine to the Chesapeake Bay (Steimle et al. 1999b).  
 
Habitat Associations—Red hake eggs are pelagic and buoyant and are most common off Georges 
Bank, C anada, a nd s outhern N ew England c oast d uring May an d J une ( Klein-MacPhee 2 002e). 
Larvae are found from May to December on Georges Bank and southern New England, but are most 
numerous during September and October (Klein-MacPhee 2002e). In the MAB, larvae are found in 
waters with temperatures ranging from 8° to 23°C (46.4° to 73.4°F) and at depths between 10 m and 
200 m  ( 32.8 f t and 656. 0 f t) (Steimle et  al . 1 999b). B oth e ggs an d l arvae dr ift w ith t he pr evailing 
currents (Anderson 1982). Upon recruitment from the plankton to the benthos, juvenile red hake are 
commonly f ound i n c lose association with bent hic d ebris ( e.g., s hells, s ponges, and r ocks), w hich 
serve as shelters at depths of 40 to 50 m (131 to 164 ft) (Klein-MacPhee 2002e). Juvenile red hake 
prefer water temperatures between 4.2°C and 7.5°C (39.6°F and 45.5°F) and salinities of 31 to 32.8 
psu. Adults prefer water temperatures ranging from 5° to 12°C (41.0° to 53.6°F) and salinities of 33 or 
34 psu. Red hake prefer soft sediments and wide ranging depths between 35 m and 980 m (115.0 ft 
and 3,215.4 ft) (Steimle et al. 1999b; Klein-MacPhee 2002e). 
 
Life History—Red hak e s pawning gr ounds i nclude the s outhwest portion of  Georges B ank, t he 
continental shelf off southern New England, and eastern Long Island, New York. Spawning adults are 
commonly found in coastal bays between Narragansett Bay and Massachusetts Bay, but are 
uncommon to the north or the south of this range (Steimle et al. 1999b). Spawning occurs from April 
through November at water temperatures around 5° and 10°C (41° and 50°F) (Steimle et al. 1999b). 
Red hake undergo extensive seasonal migrations; they are found in coastal waters, typically less than 
100 m (328 ft), during the warmer months and migrate further offshore (>100 m [328 ft]) during the 
colder months (Steimle et al. 1999b). 
 
Forage Species—Red hake larvae prey upon copepods and other micro-crustaceans. Both juveniles 
and adults feed primarily on crustaceans (crab and shrimp) and other invertebrates (bivalves, squid, 
and w orms) and s econdarily o n f ishes ( haddock ( Melanogrammus aeglefinus), s ilver hake, s and 
lance, searobins [Triglidae], and mackerel) (Klein-MacPhee 2002e). 
 
EFH Designations—(NEFMC 1998) (Figure A-14) 
 
 Eggs―Designated EFH includes the surface waters from the Gulf of Maine, Georges Bank, and 

the continental shelf of the MAB south to Cape Hatteras, North Carolina.  
 
 Larvae―Designated EFH includes the surface waters from the Gulf of Maine, Georges Bank, 

and the continental shelf of the MAB south to Cape Hatteras, North Carolina. New England and 
northern mid-Atlantic estuaries and embayments are designated as EFH. 

 
 Juveniles―Designated EFH includes bottom habitats with substrates consisting of shell 

fragments, including areas with an abundance of  l ive scallops from the Gulf of Maine, Georges 
Bank, and the continental shelf of the MAB south to Cape Hatteras, North Carolina. New England 
and mid-Atlantic estuaries and embayments are designated as EFH. 
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 Adults―Designated EFH includes bottom habitats in depressions with substrates c onsisting of  
sand and mud from the Gulf of Maine, Georges Bank, and the continental shelf of the MAB south 
to Cape Hatteras, North Carolina. New England and mid-Atlantic estuaries and embayments are 
designated as EFH. 

 
 Spawning A dults―Designated EFH includes bot tom habi tats i n depr essions w ith a s ubstrates 

consisting of sand and mud from the Gulf of Maine, the southern edge of Georges Bank, and the 
continental s helf of  t he MAB s outh t o C ape H atteras, N ew England an d northern m id-Atlantic 
estuaries and embayments are designated as EFH. 

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-14. Essential fish habitat designated in the New Jersey Study Area for egg, larval, and 
juvenile lifestages of red hake. Source map (scanned): NEFMC (1999b). 
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♦ Scup (Stenotomus chrysops) 
 

Management—The scup fishery has EFH designated jointly by the MAFMC and the ASMFC under 
Amendment 12 t o t he S ummer Flounder, S cup, a nd B lack S ea B ass F MP ( MAFMC and A SMFC 
1998b). 
 
Status—Scup are neither classified as overfished, nor is overfishing occurring (NMFS 2009d).  
 
Distribution—Scup are a continental s helf s pecies f ound in t he western North A tlantic O cean that 
occurs pr imarily f rom C ape C od, Mas sachusetts t o C ape H atteras, N orth C arolina ( Morse 19 82). 
Scup h ave be en r eported as f ar nor th as  t he Bay of  F undy an d S able I sland Bank, N ova S cotia 
(Steimle et al. 1999e; Klein-MacPhee 2002i) and as far south as Florida (Manooch III 1988).  
 
Habitat Associations—During May through August, scup pelagic eggs are found in coastal waters of 
southern New England, including bays and sounds (Morse 1982; Steimle et al. 1999e). Larval scup 
are a lso p elagic an d ar e f ound f rom Ma y to S eptember i n c oastal waters at  t emperatures r anging 
from 14° to 22°C (57.2° to 71.6°F). Both eggs and larvae are typically found in waters of less than 50 
m (164 f t) i n depth ( Steimle et a l. 1999e). D uring t he t ransition of  l arvae into juveniles, t he s cup 
abandons the pelagic stage in favor of bottom habitats (Morse 1982). Juvenile scup prefer intertidal 
and s ubtidal ha bitats. D uring s ummer and f all, t hese ar eas include s and bottoms, mud bot toms, 
mussel beds , and e elgrass beds , w hile dur ing winter and s pring, j uvenile s cup ar e f ound on t he 
continental shelf over habitats ranging from flat, open, sandy-silty bottoms to the heads of submarine 
canyons. Adult scup are commonly associated euryhaline waters with soft, sandy bottoms on or near 
structures including rock ledges, mussel beds, artificial reefs, and wrecks. Both juveniles and adults 
prefer waters with temperatures ranging between 5°C and 27°C (41.0°F and 80.6°F) (Steimle et al. 
1999e). 
 
Life History—In the MAB, scup spawn once a year during the daytime and typically close to shore 
from May to August, with peaks occurring in June and July (Morse 1982; Steimle et al. 1999e; Klein-
MacPhee 2002i). M igration t imes and overwintering localities vary f rom year t o year d epending on  
water temperatures. Scup migrate out of the inshore waters to the warmer, deeper waters of the outer 
continental shelf ranging in depth from 70 to 180 m (230 to 591 ft) south of Hudson Canyon off New 
Jersey and along the coast from south of Long Island, New York to North Carolina (Terceiro 2001; 
Klein-MacPhee 2002i). Scup return to the inshore waters once the water temperatures begin to rise 
again in the spring (Steimle et al. 1999e). During the summer, scup are most common in most large 
estuaries and coastal areas (Klein-MacPhee 2002i).  
 
Forage Species—Scup larvae pr ey upon zooplankton. B oth j uveniles an d ad ults f eed o n be nthic 
invertebrates ( mollusks, c rab, s hrimp, s quid, c rustaceans, an d worms) and s mall f ishes but  r arely 
feed any higher in the water column (Steimle et al. 1999e; Klein-MacPhee 2002i).  
 
EFH Designations—(MAFMC and ASMFC 1998b) (Figure A-15)  
 
 Eggs and Larvae―Designated EFH includes southern New England and mid-Atlantic es tuaries 

and embayments.  
 
 Juveniles―Designated EFH includes bottom waters from the coast out to the limits of the U.S. 

EEZ i n ar eas t hat e ncompass t he hi ghest 90%  of  w here j uvenile s cup were collected b y t he 
NEFSC trawl surveys (Gulf of Maine to Cape Hatteras, North Carolina). Southern New England 
and m id-Atlantic es tuaries and em bayments ar e de signated E FH i ncluding Barnegat B ay a nd 
New Jersey Inland Bays adjacent to the Study Area. 

 
 Adults―Designated EFH includes bottom waters from the coast out to the limits of the U.S. EEZ 

in areas that encompass the highest 90% of where juvenile scup were collected by the NEFSC 
trawl surveys (Gulf of Maine to Cape Hatteras, North Carolina). Southern New England and mid-
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Atlantic estuaries and embayments are designated EFH including Barnegat Bay and New Jersey 
Inland Bays adjacent to the Study Area. 

 
HAPC Designations—There are no HAPC identified for this species b y t he MAFMC. The ASMFC 
has identified HAPC to include sandy and weedy areas and structured habitats as important fishery 
nursery areas for juveniles.2 
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Figure A-15. Essential fish habitat designated in the New Jersey Study Area for juvenile and adult 
lifestages of scup. Source map (scanned): MAFMC and ASMFC (1998a). 
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♦ Silver Hake/Whiting (Merluccius bilinearis) 
 

Management—Two m ain stocks ar e r ecognized in U.S. c oastal waters: a northern s tock w ithin 
waters of the Gulf of Maine and the northern portion of Georges Bank and a southern stock inhabiting 
the southern por tion of  Georges Bank to the MAB (Helser 1996; Brodziak 2001). Both stocks have 
EFH des ignated by the N EFMC u nder F inal A mendment 11 t o t he N ortheast Mul tispecies F MP 
(NEFMC 1998). 
 
Status—Silver hake are neither overfished, nor is overfishing occurring (NMFS 2009d). 
 
Distribution—Silver hake are found in the northwestern Atlantic from the southern edge of the Grand 
Banks off Newfoundland, Canada, and the Gulf of St. Lawrence south to Cape Fear, North Carolina, 
along the continental shelf (Klein-MacPhee 2002d). They are most commonly found in the waters of 
the G ulf of  Mai ne, t he S cotian Shelf, G eorges B ank, of f Long I sland, N ew York, and t he s outhern 
edge of the Grand Banks (Morse et al. 1999).  
 
Habitat Associations—Silver hake eggs are pelagic and drift with the prevailing currents. Eggs are 
typically o bserved at  t emperatures bet ween 5 °C and  21°C  ( 41.0°F and 69. 8°F) and ov er bot tom 
depths of  10 t o 1, 250 m  ( 33.0 to 4 ,101.2 f t) o ver t he c ontinental s helf but  are m ost abundan t at  
depths of  50  t o 15 0 m  ( 164 t o 4 92 f t) ( Lock and P acker 2004) . T he p elagic l arval s tage inhabits 
waters over the continental shelf between temperatures of 5°C and 16°C (41.0°F and 60.8°F) and at 
depths of 10 to 1,250 m (33.0 to 4,101.2 ft), although they are most common in depths of 50 to 130 m 
(164.0 to 426.5 ft) (Lock and Packer 2004). During the transition between larvae and juveniles, silver 
hake drop out of the plankton and settle into the benthic habitat (Steves and Cowen 2000; Lock and 
Packer 2004). While juvenile silver hake are found over a wide range of temperatures and depths on 
the c ontinental s helf ( Lock and  P acker 2004) , t hey display a pr eference f or b ottom t emperatures 
between 8°C and 10°C (46.4°F and 50.0°F) and depths of 60 to 100 m (197 to 328 ft) (Steves and 
Cowen 2000). A dults ha ve been observed in waters r anging f rom 3° t o 18°C  ( 37.4° t o 6 4.4°F) i n 
temperature, although they are most common between 7°C to 17°C (44.6°F and 62.6°F). Silver hake 
are nocturnal hunters, and during the day they are believed to rest on the bottom, on sand or pebbly 
bottom or on mud, but seldom over rocks. During the night, silver hake can be found throughout the 
water column in pursuit of prey with no limits to their vertical movements (Klein-MacPhee 2002d; Lock 
and Packer 2004). 
 
Life History—During feeding and spawning, silver hake are often found in dense schools. Spawning 
extends t hroughout t he year and  pe aks bet ween M ay and August ( Brodziak 2 001; K lein-MacPhee 
2002d). P rimary s pawning ac tivity oc curs al ong the southeastern a nd s outhern s lopes of  G eorges 
Bank, around Nantucket S hoals, and  s outh of Mar tha’s V ineyard to C ape Hatteras, North C arolina 
(Klein-MacPhee 2002d). Silver hake migrate in response to seasonal changes in water temperatures. 
During the spring, silver hake migrate into shallow water where spawning takes place throughout late 
spring a nd e arly s ummer. When autumn ar rives, t he fish move bac k into t he d eeper waters of  t he 
Gulf of Maine and the outer continental shelf and slope waters (Brodziak 2001).  
 
Forage Species—Silver hake feed on copepod larvae and younger copepodites. Both juveniles and 
adults pr ey u pon c rustaceans, f ishes ( anchovy, h erring, l anternfish [ Myctophidae], m ackerel, s and 
lance, and butterfish), and squid (Klein-MacPhee 2002d; Lock and Packer 2004). 
 
 EFH Designations—(NEFMC 1998) (Figure A-16) 
 
 Eggs and Larvae―Designated EFH includes the surface waters from the Gulf of Maine, 

Georges B ank, and t he c ontinental s helf of  t he MAB s outh t o C ape H atteras, N orth C arolina. 
Southern New England estuaries and embayments are designated as EFH. 

 
 Juveniles, Adults, and Spawning Adults―Designated EFH includes bottom habitats off all 

substrates from the Gulf of Maine, on Georges Bank, and the continental shelf of the MAB south 
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to Cape Hatteras, North Carolina. Southern New England estuaries and embayments are 
designated as EFH. 

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-16. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
silver hake. Source map (scanned): NEFMC (1999b). 
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♦ Spiny Dogfish (Squalus acanthias)  
 

Management—Spiny dogfish have EFH designated under the joint management of the MAFMC and 
the NEFMC through the Spiny Dogfish FMP (MAFMC and NEFMC 1999). 
 
Status—Spiny dogfish are neither classified as overfished, nor is overfishing occurring (NMFS 
2009d). A ccording t o t he 2009 I UCN Red Li st, s piny dogfish ( Northwest A tlantic s ubpopulation) i s 
classified as endangered.4 
 
Distribution—In t he western N orth Atlantic O cean, t he s piny do gfish r anges f rom G reenland t o 
southern F lorida an d C uba, b ut is m ost abund ant between N ewfoundland, Canada, a nd G eorgia 
(Nammack et al. 1985). 
 
Habitat Associations—Spiny dogfish are ovoviviparous and eggs develop internally (Burgess 2002). 
The offspring, known as pups, are born live as fully developed juveniles following a gestation period 
of two years (Cohen 1982). Both juvenile and adult spiny dogfish are epibenthic, but move throughout 
the water column. They inhabit nearshore shallow waters out to depths of 900 m (2,952.9 ft) along the 
inshore and offshore continental shelf (Burgess 2002; Stehlik 2007). 
 
Life History—Spiny dogfish s pawn i n t he w inter i n o ffshore w aters ( Cohen 198 2; B urgess 200 2). 
Parturition occurs bet ween November and  J anuary in of fshore w intering grounds but  c an oc cur as 
late as  M ay in areas of  c older t emperatures ( Nammack et  al . 1985; Mc Millan an d M orse 19 99; 
Burgess 2002). Spiny dogfish migrate north in the spring and summer, typically north of Cape Cod, 
Massachusetts and return south again in the fall and winter, usually off of  the North Carolina coast 
(McMillan and Morse 1999). Seasonal inshore-offshore migrations are also common for this species 
and are related to water temperature. Spiny dogfish overwinter in deeper offshore waters and move 
into the nearshore shallow waters during the summer (McMillan and Morse 1999; Burgess 2002). 
 
Forage Species—Spiny dogfish are very aggressive piscivores that feed primarily on fishes, such as 
mackerel, herring, Atlantic menhaden, sand lance, capelin (Mallotus villosus), Atlantic wolffish, flatfish 
species, Atlantic c od, a nd haddock (Stehlik 200 7). T hey also c onsume mollusks, c rustaceans, an d 
other invertebrates (Burgess 2002). 
 
EFH Designations—(MAFMC and NEFMC 1999) (Figure A-17)  
 
 Juveniles―Designated EFH includes the waters off the continental shelf in areas that 

encompass t he h ighest 9 0% of  t he ar ea where j uvenile dogfish were c ollected b y the N EFSC 
trawl surveys (Gulf of Maine through Cape Hatteras, North Carolina). New England estuaries and 
embayments are designated as EFH. Additional EFH is designated in waters with depths to 390 
m (1,280 ft) south of Cape Hatteras, North Carolina, to Cape Canaveral, Florida. 

 
 Adults―Designated EFH includes the waters over the continental shelf in areas that encompass 

the highest 90% of the area where adult dogfish were collected by the NEFSC trawl surveys (Gulf 
of Maine through Cape Hatteras, North Carolina). New England estuaries and embayments are 
designated as EFH. Additional EFH is designated in waters with depths to 450 m (1,476 ft) south 
of Cape Hatteras, North Carolina, to Cape Canaveral, Florida. 

 
HAPC Designations—There are no HAPC identified for this species by the MAFMC and the 
NEFMC. The ASMFC has identified HAPC to include ocean bot tom habitat and estuarine areas for 
refuge, foraging, or both.2  
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Figure A-17. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
spiny dogfish. Source map (scanned): MAFMC and NEFMC (1999). 
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♦ Summer Flounder (Paralichthys dentatus) 
 

Management—The s ummer f lounder s tock has  E FH j ointly des ignated b y t he M AFMC and t he 
ASMFC under Amendment 12 to the Summer Flounder, Scup, and Black Sea Bass FMP (MAFMC 
and ASMFC 1998b). 
 
Status—Summer flounder ar e nei ther c lassified as  ov erfished, nor  i s ov erfishing oc curring ( NMFS 
2009d). 
 
Distribution—Summer f lounder r ange f rom N ova S cotia, C anada t o F lorida, but t heir oc currence 
north of Cape Cod, Massachusetts, and south of Cape Hatteras, North Carolina, is rare (Byrne and 
Azarovitz 1982; Klein-MacPhee 2002c). 
 
Habitat Associations—Summer flounder e ggs ar e pelagic an d oc cur o ver t he continental s helf i n 
waters w ith t emperatures r anging f rom 9° t o 23°C  ( 48.2° t o 73 .4°F), al though t he m ajority of  eggs  
have been observed between 12°C to 19°C (53.6°F to 66.2°F). Eggs are most common in the MAB 
between Long Island, New York, and Cape Hatteras, North Carolina, within 46 km (24.8 NM) of shore 
(Byrne an d Azarovitz 1 982). T he l arvae ar e also pelagic a nd f ound primarily ov er t he c ontinental 
shelf. Lar vae t hrive i n waters w ith t emperatures b etween 0°C a nd 2 3°C ( 32.0°F and 73.4°F) but  
appear w ith t he m ost frequency i n w aters bet ween 9°C and 1 8°C ( 48.2°F and  64. 4°F) ( Byrne and  
Azarovitz 1982). Following the metamorphosis into juveniles, the summer flounder seek out inshore 
demersal hab itats ( Byrne and A zarovitz 19 82). T hey di splay a preference f or portions of  es tuaries 
containing sandy substrates or where there is a transition from fine sand to silt and clay, and water 
temperatures ranging between 3°C and 27°C (37.4°F and 80.6°F) (Packer et al. 1999). Adults share 
the s ame t emperature pr eferences as  t he j uveniles, but  up on r eaching m aturity, m ove out  of t he 
estuaries and onto the continental shelf (Byrne and Azarovitz 1982; Packer et al. 1999). 
 
Life History—Summer flounder have two distinct annual spawning periods. The first is also the most 
intense and oc curs o ver t he s outhern N ew England and  m id-Atlantic r egions during a utumn an d 
winter. T he s econd s pawning p eriod occurs i n t he s outhern par t of  t he M id-Atlantic r egion i n t he 
spring (Berrien and Sibunka 1999). Female summer flounder continually produce egg batches 
throughout t he s pawning period ( Klein-MacPhee 2 002c). S ummer f lounder b egin m oving into t he 
inshore w aters of  s outhern N ew England i n A pril c ontinue t hrough J uly or August. T hose f ish t hat 
move inshore from the Chesapeake Bay north move offshore again in the fall. This offshore migration 
begins in September and  b y October or  N ovember, m ost of  t he s ummer flounder ha ve l eft t he 
northern part of their range (Klein-MacPhee 2002c). 
 
Forage Species—Summer f lounder’s diet f or l arvae i ncludes polychaete tentacles, h arpactacoid 
copepods, and clams. Juveniles prey upon crustaceans, polychaetes, and invertebrate parts. Adults 
consume bony fish (sand lance, anchovy, herring, silver hake, and flatfish species), crustaceans, and 
squid ( Packer et  al . 1999 ; K lein-MacPhee 200 2c). S ummer flounder f eed on benthos as  w ell as  
throughout the water column to the surface (Klein-MacPhee 2002c). 
 
EFH Designations—(MAFMC and ASMFC 1998b) (Figure A-18) 
 
 Eggs―Designated EFH includes the pelagic waters found over the continental shelf in the 

highest 90% of the area where summer flounder eggs were collected during the MARMAP survey 
(Gulf of  Maine to C ape Hatteras, North Carolina). Additional designated EFH is s outh of Cape 
Hatteras, North C arolina, t o Cape Canaveral, F lorida i n waters over t he c ontinental s helf ( from 
the coast to the limits of the EEZ) to depths of 110 m (361 ft). 

 
 Larvae―Designated EFH includes the pelagic waters found over the continental shelf in t he 

highest 90 % of  t he ar ea where s ummer flounder larvae were c ollected d uring t he MARMAP 
survey (Gulf of  M aine t o Cape Hatteras, N orth Carolina). Southern N ew England, m id-Atlantic, 
and southeast Atlantic estuaries and embayments are designated as EFH including Barnegat Bay 
and New Jersey Inland Bays adjacent to the Study Area. Additional designated EFH is nearshore 
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waters ( to 81 .5 km [44 NM] f rom shore) of  the continental shelf ( from the coast to the l imits of 
EEZ) south of Cape Hatteras, North Carolina, to Cape Canaveral, Florida. 

 
 Juveniles―Designated EFH includes the demersal waters over the continental shelf in the 

highest 90%  of  t he ar ea where j uvenile s ummer flounder were c ollected b y t he N EFSC t rawl 
survey (Gulf of  M aine t o Cape Hatteras, N orth Carolina). Southern N ew England, m id-Atlantic, 
and southeast Atlantic estuaries and embayments are designated as EFH including Barnegat Bay 
and N ew J ersey Inland B ays adjacent t o t he Study Area. A dditional d esignated EFH i s waters 
over the continental shelf (from the coast to the limits of the EEZ) to depths of 152 m (498.7 ft) 
south of Cape Hatteras, North Carolina, to Cape Canaveral, Florida. 

 
 Adults―Designated EFH includes the demersal waters over the continental shelf in the highest 

90% of the area where adult summer flounder were collected by the NEFSC trawl survey (Gulf of 
Maine t o C ape H atteras, North C arolina). Southern New E ngland, m id-Atlantic, and s outheast 
Atlantic es tuaries and em bayments ar e des ignated as E FH i ncluding Barnegat B ay and N ew 
Jersey I nland B ays adjacent t o t he Study Area. A dditional designated EFH f or t his l ifestage is 
waters ov er t he c ontinental s helf ( from t he c oast t o t he l imits of  t he E EZ) t o dept hs of  152 m 
(498.7 ft) from Cape Hatteras, North Carolina, to Cape Canaveral, Florida. 

 
HAPC Designations—For j uvenile and adult l ifestages, H APC i s c onsidered t o i nclude a ll nat ive 
species of macroalgae, seagrasses, and f reshwater and t idal macrophytes, whether found as small 
aggregations or  in b eds, l ocated within t he a dult and j uvenile s ummer flounder E FH. Areas 
designated as HAPC for this species are adjacent to the Study Area (MAFMC and ASMFC 1998b). 
The A SMFC has i dentified H APC as  es tuaries, b ays, and harbors eas t and s outh of C ape C od, 
Massachusetts as  important j uvenile ha bitat. In addition, t here ar e ot her ar eas des ignated by the 
ASMFC north (Massachusetts) and south (North Carolina) of the Study Area.2 
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Figure A-18. Essential fish habitat and habitat areas of particular concern (HAPC) designated in 
the New Jersey Study Area for all lifestages of summer flounder. Source map (scanned): MAFMC 
and ASMFC (1998a). 
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♦ Windowpane Flounder (Scophthalmus aquosus) 
 

Management—Windowpane f lounder c urrently ha ve E FH d esignated b y t he NEFMC through t he 
Final Amendment 11 to the Northeast Multispecies FMP (NEFMC 1998). This species is managed as 
two stocks: a northern stock, located in the Gulf of Maine and Georges Bank region, and a southern 
stock, located in the MAB region (NEFMC 1998; NEFMC 2004)). 
 
Status—Windowpane flounder (southern New England/mid-Atlantic stock) is classified as overfished; 
however, overfishing is not occurring (NMFS 2009d).3 
 
Distribution—Windowpane f lounder r ange t hroughout t he western N orth A tlantic O cean f rom t he 
Gulf of St. Lawrence to Florida, but primarily is found between Georges Bank and the Chesapeake 
Bay (Morse and Able 1995). 
 
Habitat Associations—Windowpane f lounder eggs a re pr imarily f ound throughout t he h igh salinity 
areas of estuaries and the inner continental shelf in waters between 5°C to 20°C (41°F and 68°F) in 
temperature and less than 70 m (230 f t) in depth (Chang et  al. 1999). Larval windowpane f lounder 
start off as pelagic but settle to the bottom at approximately 10 mm (0.4 in.). They are found primarily 
in estuaries and on the nearshore continental shelf in waters with temperatures ranging f rom 3° to 
19°C (37.4° to 66.2°F) and at depths of less than 70 m (230 ft) (Morse and Able 1995; Chang et al. 
1999). J uveniles and adu lts ar e found i n es tuaries and t hroughout m uch o f t he c ontinental s helf 
between depths of 5 m and 207 m (16.4 ft and 679.0 ft; most common in waters <50 m [164 ft]) and 
temperatures of  0° t o 2 7°C ( 50.0° t o 80.6°F) ( Morse and  A ble 1995; C hang et al . 19 99; Klein-
MacPhee 2002a). Adults are euryhaline and can tolerate salinity ranges of 5.5 to 36.0 psu (Chang et 
al. 199 9; K lein-MacPhee 2002a). A dult windowpane flounder prefer s andy s ubstrates of f s outhern 
New England and in the MAB but are also frequently observed on mud grounds in the Gulf of Maine 
(Chang et al. 1999).  
 
Life History—Spawning occurs in the inner shelf waters between New Jersey and Cape Hatteras, 
North Carolina, in February or March. By April, spawning has expanded into the deeper waters and 
on to Georges Bank. The peak spawning period is between May and October (Klein-MacPhee 2002a) 
and spawning is completed by January (Morse and Able 1995). Spawning typically occurs in waters 
with t emperatures of  6°  t o 17°C  ( 42.8° t o 62.6°F) ( Klein-MacPhee 2002a). W indowpane flounder 
display limited seasonal movement (Morse and Able 1995). Based on trawl surveys, they are 
concentrated in shoal waters during the summer and early fall and migrate offshore for the winter and 
early spring as water temperatures decline (Dery and Livingstone 1982). 
 
Forage Species—The main prey of the juvenile and adult windowpane flounder’s diet are opossum 
shrimp (Neomysis americana), sevenspine bay shrimp, bony fishes (anchovy, snake eel, silver hake, 
tomcod, cusk-eel, killifish, silverside, pipefish, blackbelly rosefish [Helicolenus dactylopterus], sculpin, 
Atlantic striped bass (Morone saxatilis), sand lance, and flatfish species) and fish larvae (Chang et al. 
1999; Klein-MacPhee 2002a). They have also been reported to feed on various other invertebrates, 
including squids, mollusks, worms, isopods, krill, and salps (Klein-MacPhee 2002a). 
 
EFH Designations—(NEFMC 1998) (Figure A-19) 
 
 Eggs—Designated EFH includes the surface waters around the perimeter of the Gulf of Maine, 

Georges Bank, an d t he MAB s outh t o C ape H atteras, N orth C arolina. New E ngland and m id-
Atlantic es tuaries and em bayments ar e des ignated as EFH i ncluding Barnegat B ay and N ew 
Jersey Inland Bays adjacent to the Study Area. 

 
 Larvae—Designated EFH includes the pelagic waters around the perimeter of the Gulf of Maine, 

Georges Bank, an d t he MAB s outh t o C ape H atteras, N orth C arolina. New E ngland and m id-
Atlantic es tuaries and em bayments ar e des ignated as E FH i ncluding Barnegat B ay and N ew 
Jersey Inland Bays adjacent to the Study Area. 
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 Juveniles—Designated E FH i ncludes bo ttom habi tats c onsisting of mud or  f ine-grained s and 
around the perimeter of the Gulf of Maine, Georges Bank, and the MAB south to Cape Hatteras, 
North Carolina. New England and mid-Atlantic estuaries and embayments are designated as EFH 
including Barnegat Bay and New Jersey Inland Bays adjacent to the Study Area. 

 
 Adults and Spawning Adults—Designated EFH includes bottom habitats consisting of substrate 

of mud or fine-grained sand around the perimeter of the Gulf of Maine, Georges Bank, and the 
MAB s outh t o t he V irginia-North C arolina bor der. N ew England and m id-Atlantic es tuaries and 
embayments ar e d esignated as  EFH i ncluding Barnegat B ay and N ew J ersey I nland Bays 
adjacent to the Study Area. 

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-19. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
windowpane flounder. Source map (scanned): NEFMC (1998).  
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♦ Winter Flounder (Pseudopleuronectes americanus) 
 

Management—Winter flounder EFH is designated by the NEFMC under the Final Amendment 11 to 
the Northeast Multispecies FMP (NEFMC 1998). 
 
Status—Winter flounder (southern New England/mid-Atlantic stock) are classified as overfished and 
overfishing is occurring (NMFS 2009d).3 
 
Distribution—Winter flounder are distributed in the northwestern Atlantic from as far north as 
Labrador s outh t o G eorgia (McCracken 1963)  with highest p opulation d ensities are f ound between 
the Gulf of St. Lawrence and the Chesapeake Bay (Klein-MacPhee 2002c). 
 
Habitat Associations—Winter flounder eggs are demersal and stick together in clusters. They are 
laid in estuaries, coves, and inlets in less than 5 m (16.4 ft) of water, at temperatures of 10°C (50°F) 
or less and s alinities of 10 to 30 psu. Eggs occur on  a variety of substrates including sand, muddy 
sand, mud, and gravel (Pereira et  al. 1999). Larval winter f lounder are negatively buoyant and sink 
when not swimming (Klein-MacPhee 2002c). They occur inshore, with the exception of Georges Bank 
and N antucket S hoals, i n w aters r anging f rom 2. 0° t o 19. 5°C ( 35.6° t o 6 7.1°F) i n t emperature, 
salinities of 6 to 26 psu, and depths of 2 to 70 m (6.6 to 230.0 ft) depending on location (Pereira et al. 
1999). Newly settled juvenile winter flounders are found in temperature ranges of 4° to 15°C (39.2° to 
59.0°F) and ar e the m ost densely c ongregated o ver muddy s ubstrates or  f ine-grained s ubstrates. 
Older juveniles are found to a lesser extent in a variety of habitats, including mud-shell litter, marsh 
creeks, macroalgae, and eelgrass (Pereira et al. 1999; Klein-MacPhee 2002c). Adult winter flounder 
prefer w ater t emperatures of  2. 0° t o 19. 5°C ( 35.6° to 66. 2°F) and s alinities o f 15 ps u or  gr eater 
(McCracken 1963; Pereira et al. 1999). They are found in a variety of habitats ranging from muddy 
sand, sand, clay, pebbles, and gravel inshore to hard bottom on the offshore banks (Klein-MacPhee 
2002c). 
 
Life History—Winter flounder are batch spawners, which spawn on sandy bottoms in shallow waters, 
estuaries, and coastal ponds (Pereira et al. 1999; Klein-MacPhee 2002c). Spawning occurs between 
January and May off southern New England and during November to April in the southern part of their 
range, from Delaware south (Klein-MacPhee 2002c). Winter flounder migrate out of the bays and the 
shore zone during the summer months south of Cape Cod, Massachusetts. North of Cape Cod, this 
movement pattern is not uniform in all areas. This migration has been correlated with an increase in 
temperature i n excess of  15°C (59°F) in the inshore waters (McCracken 1963). In early f all, winter 
flounder r eappear within t he ba ys an d es tuaries o nce t emperatures r eturn t o the pr eferred r ange 
(McCracken 1963). 
 
Forage Species—Winter flounder juvenile and adults are opportunistic feeders, feeding primarily on 
benthic invertebrates (hydroids, shrimp, amphipods, mollusks, and worms) during the daytime. They 
have a lso b een r ecorded to ea t s and l ances a nd f ish eggs  ( Pereira et  al . 19 99; Klein-MacPhee 
2002c). 
 
EFH Designations—(NEFMC 1998) (Figure A-20) 
 
 Eggs—Designated E FH includes b ottom habi tats c onsisting of  s and, m uddy s and, m ud, and  

gravel on Georges Bank, i nshore areas of  t he G ulf o f Maine, an d the M AB s outh t o Delaware 
Bay. New England and mid-Atlantic estuaries and embayments are designated as EFH including 
Barnegat Bay and New Jersey Inland Bays adjacent to the Study Area. 

 
 Larvae—Designated EFH includes the pelagic and bottom waters of Georges Bank, the inshore 

areas of the Gulf of Maine, and the MAB south to Delaware Bay. New England and mid-Atlantic 
estuaries a nd em bayments ar e des ignated as E FH i ncluding B arnegat B ay and N ew J ersey 
Inland Bays adjacent to the Study Area. 
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 Juveniles—Designated EFH includes bottom habitats with mud or fine-grained sand located on 
Georges Bank, the inshore areas of the Gulf of Maine, and the MAB south to Delaware Bay. New 
England and mid-Atlantic estuaries and embayments are designated as EFH including Barnegat 
Bay and New Jersey Inland Bays adjacent to the Study Area. 

 
 Adults—Designated EFH includes bottom habitats including estuaries with substrates consisting 

of m ud, sand, and gr avel on Georges Bank, i nshore areas of  t he G ulf of  Maine, and t he M AB 
south to Delaware Bay. New England and mid-Atlantic estuaries and embayments are designated 
as EFH including Barnegat Bay and New Jersey Inland Bays adjacent to the Study Area. 

 
 Spawning Adults—Designated EFH includes bottom habitats including estuaries with substrates 

consisting of sand, muddy sand, mud, and gravel on Georges Bank, inshore areas of the Gulf of 
Maine, and t he MAB s outh t o D elaware Bay. N ew E ngland a nd m id-Atlantic es tuaries and  
embayments ar e d esignated as  EFH i ncluding Barnegat B ay and N ew J ersey I nland Bays 
adjacent to the Study Area 

 
HAPC Designations—There are no  HAPC identified for t his s pecies b y t he N EFMC. T he A SMFC 
has identified HAPC to include spawning habitats (shallow areas <5 m [16.4 ft]) in the upper estuary, 
suitable coves, and river mouths; nursery habitats ( in or  near  spawning and settlement areas), and 
estuaries important as foraging areas for adults.2 
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Figure A-20. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
winter flounder. Source map (scanned): NEFMC (1998). 
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♦ Winter Skate (Leucoraja ocellata) 
 

Management—Winter skate has EFH designated by the NEFMC through the Final FMP for the NE 
Skate Complex (NEFMC 2003b). 
 
Status—Winter skate are neither classified as overfished, nor is overfishing occurring (NMFS 2009d).  
 
Distribution—Winter s kates ar e f ound f rom s outhern N ewfoundland a nd t he southern G ulf of  St. 
Lawrence to Cape Hatteras, North Carolina (McEachran and Musick 1975; McEachran 2002; Packer 
et al. 2003b). 
 
Habitat Associations—Winter s kates l ay t heir e ggs in c apsules on the bottom ( McEachran 2002; 
Packer et  al . 200 3b). U pon hat ching, t he s kates ar e al ready f ully d eveloped j uveniles ( NEFMC 
2003b). During the spring, the juvenile winter skates are most common in waters with temperatures of 
4° to 5°C (39.2° to 41.0°F), salinities of 32 to 33 psu, and depths of 11 to 70 m (26 to 230 ft). In the 
fall, juveniles are typically observed in waters with temperatures of 7° to 16°C (44.6° to 60.8°F; peaks 
between 1 3°C and 15°C [55.4°F and 59.0°F]), s alinities bet ween 32 psu an d 33 ps u, a nd d epths 
ranging from 21 to 80 m (69 to 262 ft) (Packer et al. 2003b). In spring, adult winter skates are most 
abundant in waters ranging from 4° to 6°C (39.2° to 42.8°F) in temperature, salinities of 33 psu, and 
depths of  31 to 60 m (102 to 197 ft), while during the fall, adults are most commonly distributed in 
waters with temperatures ranging from 11° to 15°C (51.8° to 59.0°F), salinities of 32 psu, and depths 
of 31 to 50 m (102 to 164 ft) (Packer et al. 2003b). Winter skates are most frequently found in habitats 
containing sandy to gravelly bottoms (McEachran 2002). 
 
Life History—Female w inter skates c arrying f ully f ormed egg c apsules are present t hroughout t he 
year bu t ar e m ost c ommon dur ing t he s ummer and f all ( McEachran 2 002). Winter s kates under go 
seasonal movements in the southern portion of its range (McEachran and Musick 1975). Only during 
the winter months are winter skates abundant south of Delaware. In addition, they are more abundant 
during the winter than the rest of the year in inshore waters near Woods Hole, Massachusetts and in 
Massachusetts Bay (McEachran 2002). 
 
Forage Species—Winter skate juveniles and adults prey primarily on benthic invertebrates, including 
squid, worms, c rabs, krill, shrimp, bivalves, am phipods, echinoderms, and f ishes (skates [Rajiidae], 
eels, herring, alewife, Atlantic menhaden, silver hake, red hake, tomcod, cod, smelt [Osmerus 
mordax], s culpins, r edfish [ Sebastes spp.], s and l ance, c unner, but terfish, m ackerel, s ummer 
flounder, and yellowtail flounder) (McEachran 2002; Packer et al. 2003b). 
 
EFH Designations—(NEFMC 2003b) (Figure A-21) 
 
 Eggs―Designated EFH includes southern New England and mid-Atlantic es tuaries a nd 

embayments.  
 
 Larvae―No larval stage exists for this species. Upon hatching, they are fully developed juveniles. 
 
 Juveniles―Designated EFH includes bottom habitats consisting of sand an d gravel or  m ud in 

Cape C od B ay, o n G eorges B ank, and t hrough t he MA B t o N orth C arolina. Southern N ew 
England and mid-Atlantic estuaries and embayments are designated EFH. 

 
 Adults―Designated EFH includes bottom habitats consisting of sand and gravel or mud in Cape 

Cod Bay, on Georges Bank, and through the MAB to North Carolina. Southern New England and 
mid-Atlantic es tuaries a nd embayments ar e d esignated EFH i ncluding Barnegat B ay and N ew 
Jersey inland bays adjacent to the Study Area. 

 
 Spawning Adults― Designated EFH includes southern New England and mid-Atlantic estuaries 

and embayments. 
 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-21. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
winter skate. Source map (scanned): NEFMC (2003a). 
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♦ Witch Flounder (Glyptocephalus cynoglossus)  
 

Management—Witch flounder EFH is designated by the NEFMC through the Final Amendment 11 to 
the Northeast Multispecies FMP (NEFMC 1998). 
 
Status—Witch f lounder are ne ither c lassified as  overfished, n or i s overfishing oc curring ( NMFS 
2009d). 
 
Distribution— Witch flounder occur on both sides of the Atlantic Ocean. In U.S. waters, this species 
occurs on or adjacent to Georges Bank and along the continental shelf edge and upper slope south to 
Cape Hatteras, North Carolina (Cargnelli et al. 1999d).  
 
Habitat Associations—Witch f lounder are benthic s pecies exhibiting a  pr eference f or de ep water 
(Cargnelli et al. 1999d). Juveniles and adults are found at depths of 20 to 1,565 m (65.6 ft to 5,134.8 
ft), al though the h ighest c oncentrations oc cur between 90 m  and 300 m  (295 f t and 984 f t) (Klein-
MacPhee 2002c). Juvenile witch flounder tend to inhabit deeper waters than their adult counterparts 
(Cargnelli et  al . 199 9d). B oth j uveniles an d adu lts pr efer t emperatures of  0° t o 15°C  ( 32° t o 59°F ) 
(Klein-MacPhee 2002c) and salinities of 31 to 36 psu (Cargnelli et al. 1999d). Substrate preferences 
for the species include mud, silt, clay, and muddy sand (Cargnelli et al. 1999d). 
 
Life History—Spawning occurs from March to November and generally begins earlier in the southern 
portion of the range. The peak spawning period takes place between May and August (Brander and 
Hurley 1992). During spawning, witch flounder form dense aggregations that are concentrated around 
areas of cold water, typically in the range of 0° to 10°C (32° to 50°F) (Cargnelli et al. 1999d). 
 
Forage Species—Witch flounder j uveniles and adults feed pr imarily on p olychaete worms but  also 
consume ec hinoderms, s quid, mollusks, a mphipods, and i sopods ( Cargnelli e t al . 19 99d; K lein-
MacPhee 2002c). 
 
EFH Designations—(NEFMC 1998) (Figure A-22) 
 
 Eggs—Designated EFH includes the surface waters of the Gulf of Maine, Georges Bank, and the 

MAB south to Cape Hatteras, North Carolina. 
 
 Larvae—Designated EFH includes the surface waters to 250 m (820 ft) from the Gulf of Maine, 

Georges Bank, and the MAB south to Cape Hatteras, North Carolina. 
 
 Juveniles—Designated EFH includes fine-grained substrates in the Gulf of Maine and along the 

shelf break region from Georges Bank south to Cape Hatteras, North Carolina.  
 
 Adults and S pawning A dults—Designated E FH includes f ine-grained s ubstrates i n t he G ulf of  

Maine and along the shelf break region from Georges Bank south to the Chesapeake Bay.  
 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-22. Essential fish habitat designated in the New Jersey Study Area for egg and larval 
lifestages of witch flounder. Source map (scanned): NEFMC (1998). 
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♦ Yellowtail Flounder (Limanda ferruginea)  
 

Management—Yellowtail flounder are managed by the NEFMC as five separate stocks (Nova Scotia, 
Georges B ank, s outhern New E ngland, C ape C od, Massachusetts, a nd t he M AB) a nd h ave E FH 
designated under the Final Amendment 11 to the Northeast Multispecies FMP (NEFMC 1998). 
 
Status—Yellowtail F lounder (southern New England/mid-Atlantic stock) are c lassified as overfished 
and overfishing is occurring (NMFS 2009d).3 The 2009 IUCN Red List classifies yellowtail flounder as 
vulnerable, or facing a risk of extinction in the wild.5 
 
Distribution—Yellowtail f lounder ar e f ound between t he s outh c oast of  Labr ador an d t he 
Chesapeake Bay a nd oc cur w ith greatest f requency bet ween s outhern New E ngland and Georges 
Bank, on the Grand Bank, and around Sable Island off the Nova Scotia coast (Lux and Livingstone 
1982). 
 
Habitat Associations—Yellowtail flounder eggs are buoyant and remain suspended near the surface 
until hat ching ( Lux and Li vingstone 198 2; J ohnson et  al . 19 99). T hey ar e f ound i n w aters w ith 
temperatures of 2° to 15°C (35.6° to 59.0°F) and depths of 10 to 750 m (33 to 2,461 ft; most common 
from 30 t o 90 m  [98 to 295 f t]) between February and September (Johnson e t al. 1999). Eggs are 
found on the c ontinental s helf of f N ew J ersey an d Long Island, N ew York, on B rowns B ank, on 
Georges B ank, nor thwest of C ape C od, Mas sachusetts, and in s ome years as  f ar s outh as  t he 
Chesapeake B ay ( Lux an d L ivingstone 19 82; J ohnson e t a l. 1999). L arval yellowtail f lounder ar e 
pelagic and found during April through August in 5° to 17°C (41.0° to 62.6°F) water temperatures and 
between 10 m and 1,250 m (33.0 ft and 4,101.3 ft); most abundant between 10 m and 90 m (33 ft and 
295 f t) (Lux and Livingstone 1982; Johnson et  al. 1999). Juvenile yellowtail f lounder prefer benthic 
habitats a nd ar e m ost c ommonly f ound in water t emperatures of  2° t o 17°C  (35.6° t o 62 .6°F) a nd 
between 5 m and 125 m (16.4 ft and 410.0 ft) in depth (Johnson et al. 1999). Adult yellowtail flounder 
prefer sand and gravel substrates in waters ranging from 2° to 15°C (35.6° to 59.0°F) in temperature 
and depths of 10 to 100 m (33 to 328 ft) (Johnson et al. 1999; Klein-MacPhee 2002c). 
 
Life History—Yellowtail f lounder ar e bat ch s pawners, s pawning once a year pr imarily bet ween 
March and J uly, with a p eak ar ound m id-May ( Lux a nd Li vingstone 1 982; K lein-MacPhee 20 02c). 
Little migration occurs between the five relatively distinct stocks of yellowtail flounder and each stock 
remains pr imarily within its f ishing gr ounds ( Johnson et  a l. 19 99); ho wever, t here i s e vidence t o 
suggest that some yellowtail flounder move considerable distances (Klein-MacPhee 2002c). 
 
Forage Species—Amphipods, particularly Erichthonius rubricornis, are the primary component of the 
adult y ellowtail f lounder’s di et. J uveniles pr ey o n t he s evenspine ba y s hrimp. T hey al so c onsume 
other invertebrates (crustaceans) and small fishes (Johnson et al. 1999; Klein-MacPhee 2002c). 
 
EFH Designations—(NEFMC 1998) (Figure A-23) 
 
 Eggs—Designated EFH includes the surface waters of Georges Bank, Massachusetts Bay, Cape 

Cod Bay, a nd t he M AB s outh t o D elaware Bay. N ew England estuaries an d embayments ar e 
designated EFH. 

 
 Larvae—Designated EFH includes t he s urface waters of  G eorges Bank, Mas sachusetts Bay, 

Cape C od Bay, an d t he MA B s outh t o C hesapeake B ay. N ew England es tuaries and  
embayments are designated EFH. 

 
 Juveniles and Adults—Designated EFH includes bottom habitats consisting of sand or a 

combination of  s and an d mud on G eorges Bank, t he G ulf of  Mai ne, and t he MAB s outh t o 
Delaware Bay. New England estuaries and embayments are designated EFH. 
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 Spawning Adults—Designated EFH includes bottom habitats consisting of sand or a 
combination of  s and an d mud on G eorges Bank, t he G ulf of  Mai ne, and t he M AB s outh t o 
Delaware Bay. Some New England estuaries and embayments are designated EFH.  

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-23. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
yellowtail flounder. Source map (scanned): NEFMC (1998). 



JULY 2010 NJDEP EBS FINAL REPORT: VOLUME IV 

A-63 

Subtropical-Tropical/Southeast Fish Species 
 
♦ Cobia (Rachycentron canadum)  
 

Management—Cobia off the southeast coast of the U.S. are managed jointly by the SAFMC and Gulf 
of Mex ico F ishery M anagement C ouncil ( GMFMC); ho wever, E FH i n t he Study Area i s o nly 
designated b y t he SAFMC t hrough t he F inal H abitat P lan f or t he S outh A tlantic R egion ( SAFMC 
1998). 
 
Status—Cobia are neither classified as overfished, nor is overfishing occurring (NMFS 2009d). 
 
Distribution—Cobia are distributed world-wide throughout tropical, subtropical, and warm-temperate 
waters, with the exception of the eastern Pacific (Williams 2001). In the western Atlantic, cobia range 
from Massachusetts and Bermuda to Argentina but are most common along the U.S. coast south of 
Virginia and in the northern Gulf of Mexico (Franks et al. 1999; FMRI 2003). 
 
Habitat Associations—Cobia eggs and larvae are pelagic and found at the surface within the upper 
meter of water (Ditty and Shaw 1992). Eggs occur between May and August and larvae are f ound 
from May to September across the continental shelf from the Gulf Stream to inshore inlets and bays 
(GMFMC and SAFMC 19 85; D itty an d Shaw 19 92; F ranks et  al . 1999) . E ggs a re f ound in s urface 
water exceeding 20°C (68°F) in temperature and between 19  psu and 35  psu in salinity (Ditty and 
Shaw 1992). Developing larvae occupy waters with temperatures of 24.2° to 32.0°C (75.6° to 89.6°F), 
salinities between 18.9 ps u and 37.7 psu, and depths of  less than 100 m (328 f t) (Ditty and Shaw 
1992). Juvenile and adult cobia are found in coastal bays and inlets and across the continental shelf. 
Juveniles occur at temperatures between 16.8°C and 25.2°C (62.2°F and 77.4°F) and at salinities of 
30.0 to 36.4 psu. Adults prefer temperatures of 19.6° to 28.0°C (67.3° to 82.4°F), salinities ranging 
from 24. 6 t o 36. 4 psu, an d w aters r anging i n depth from near shore s hallows o ut t o 7 0 m  ( 230 f t) 
(GMFMC 19 98). T hey ar e c losely as sociated with any t ype of  s tructure i ncluding ar tificial r eefs, 
pilings, platforms, anchored boats, Sargassum, and flotsam (Bester 1999b; Williams 2001).  
 
Life History—Spawning occurs in the daylight hours between April and September in es tuarine or  
shelf w aters ( Ditty and Shaw 1992; C BP 20 04). C obia ar e bat ch s pawners and f orm l arge 
aggregations d uring s pawning ( Bester 1 999b; Williams 2001) . C obia u ndergo seasonal m igrations. 
Following the spawning season, cobia migrate south to warmer offshore waters of the Florida Keys 
during t he a utumn and w inter ( CBP 2 004). I n t he s pring, they begin t heir m igration nor th t o t he 
polyhaline/mesohaline waters of  c oastal Virginia an d t he Carolinas f or t he s ummer and t o s pawn 
(Williams 2001).  
 
Forage Species—Cobia l arvae m ostly f eed o n c opepods, while j uveniles a nd adu lts pr ey upon 
demersal organisms, particularly crustaceans. Shrimp (i.e., mantis and penaeid), eels, and squid are 
consumed with the highest frequency. Several fish species have also been observed in the stomachs 
of cobia, including Spanish mackerel (GMFMC and SAFMC 1985). Cobia also are commonly seen in 
schools f ollowing s harks, t urtles, an d l arge r ays as  t hey f eed, t o s cavenge f ood f rom t he ot her 
animals (Williams 2001; CBP 2004). 
 
EFH Designations—(SAFMC 1998) (Figure A-24) 
 
 Larvae—The G ulf S tream i s des ignated as  EFH f or t his lifestage b ecause i t provides a  

mechanism for dispersal. 
 
 All Lifestages—In the MAB and the SAB, designated EFH includes sandy shoals of capes and 

offshore bars, high profile rock bottoms, and barrier island (ocean side) waters from the surf zone 
to the shelf break but only from the edge of the Gulf Stream shoreward. In addition, high salinity 
bays, estuaries, seagrass habitat, and coastal inlets are also considered as EFH. 
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HAPC Designations—Areas des ignated as  H APC f or t his s pecies ar e l ocated s outh of  t he Study 
Area (SAFMC 1998). 
 

♦ King Mackerel (Scomberomorous cavalla)  
 

Management—King Mackerel ar e managed b y t he G MFMC and  SAFMC. In the S tudy A rea, K ing 
mackerel EFH is designated by the SAFMC under the Final Habitat Plan for the South Atlantic Region 
(SAFMC 1998). 
 
Status—King m ackerel ar e nei ther c lassified as ov erfished, nor  i s o verfishing oc curring ( NMFS 
2009d). 
 
Distribution—King mackerel are commonly found along the continental shelf in the warmer waters of 
the western North Atlantic Ocean from North Carolina to Brazil, but occasionally reported as far north 
as Massachusetts (Collette 2002; Gold et al. 2002). This species is not usually found further offshore 
than the shelf break (GMFMC and SAFMC 1985). 
 
Habitat Associations—King mackerel eggs are pelagic and occur in waters over depths of 35 to 180 
m (115 to 591 ft) during the spring and summer (GMFMC 1998). Larvae occur over the middle and 
outer continental shelf off the eastern coast of the U.S. from May to November in waters ranging from 
22° to 28°C (71.6° to 82.4°F) in temperature, salinities between 30 psu and 37 psu, and over bottom 
depths of  35 t o 18 0 m  (115 to 59 1 f t) (GMFMC and SAFMC 19 85; G odcharles and M urphy 19 86; 
GMFMC 1998). Juvenile and adult king m ackerel can be f ound ranging f rom inshore waters to t he 
shelf br eak, but  ar e c ommonly f ound at  d epths of  l ess t han 80 m  (262 f t). They pr efer ar eas of  
temperatures gr eater t han 20°C ( 68°F) a nd s alinities between 32 psu a nd 36 p su. A s a dults, k ing 
mackerel rarely enter estuaries but feed upon estuarine dependent species (GMFMC 1998). 
 
Life History—King m ackerel ar e hi ghly f ecund s erial s pawners ( Gledhill a nd L yczdowski-Shultz 
2000). T hey h ave a  pr otracted s pawning s eason t hat r uns f rom Ma y to O ctober ( Godcharles an d 
Murphy 19 86). K ing m ackerel ex hibit s easonal m ovements; dur ing the s ummer, t hey m igrate n orth 
and occur in the waters off Virginia and the Carolinas through fall. As the waters become cooler in the 
winter, they migrate south again to Florida (Godcharles and Murphy 1986; Schaefer and Fable 1994).  
 
Forage Species—King m ackerel ( larvae, j uveniles, and ad ults) f eed o n a  v ariety of f ish s pecies 
including s ardines ( Clupeidae), Atlantic t hread herring ( Opisthonema oglinum), Atlantic m enhaden, 
scads and j acks (Carangidae), s nappers ( Lutjanidae), mackerels, and gr unts ( Haemulidae). 
Invertebrate species such as  shrimp and s quid also make up a l arge por tion of  their d iet (GMFMC 
and SAFMC 1985; Collette 2002). 
 
EFH Designations—(SAFMC 1998) (Figure A-24) 
 
 Larvae—The G ulf S tream i s des ignated as  EFH f or t his lifestage b ecause i t provides a  

mechanism for dispersal. 
 
 All Lifestages—In the MAB and the SAB, designated EFH includes sandy shoals of capes and 

offshore bars, high profile rock bottoms and barrier island ocean side waters from surf zone to the 
shelf br eak but  onl y in t he r egion f rom t he wall of  t he G ulf S tream s horeward. Additionally, all 
coastal inlets are designated as EFH. 

 
HAPC Designations—Areas des ignated as  H APC f or t his s pecies ar e l ocated s outh of  t he Study 
Area (SAFMC 1998). 
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♦ Spanish Mackerel (Scomberomorous maculatus)  
 

Management—Spanish mackerel are managed jointly by the SAFMC and the GMFMC. In the Study 
Area, Spanish mackerel EFH is only designated by the SAFMC under the Final Habitat Plan for the 
South Atlantic Region (SAFMC 1998). 
 
Status—Spanish m ackerel are nei ther c lassified as  overfished, n or i s overfishing oc curring (NMFS 
2009d). 
 
Distribution—Spanish mackerel are abundant from the Chesapeake Bay south to the Gulf of 
Mexico; however, they occasionally occur as far north as the southern coast of New England (Collette 
2002). 
 
Habitat Associations—Spanish m ackerel eggs  ar e pel agic a nd us ually oc cur ov er d epths of  l ess 
than 50 m (164 ft) along the inner continental shelf during the spring and summer (Godcharles and 
Murphy 1986; GMFMC 1998). Larvae occur in coastal waters with temperatures ranging from 20° to 
32°C (68.0° to 89.6°F), salinities be tween 28 psu to 37 psu, and over depths of  9 to 84 m (29.5 to 
276.0 f t; most abunda nt i n w aters < 50 m  [ 164 f t]) ( Godcharles and Mur phy 1 986; G MFMC 19 98). 
They occur between May and September off the southeast U.S. coast (GMFMC and SAFMC 1985). 
Juvenile S panish m ackerel ut ilize a v ariety of  hab itats f rom l ow s alinity estuaries t o h igh s alinity 
nearshore waters as nursery grounds (Godcharles and Murphy 1 986). T hey prefer w ater 
temperatures greater than 25°C (77°F) and tolerate a wide range of salinities, typically greater than 
10 psu (GMFMC 1998). Adults are surface feeders that form large schools of similar sized fish and 
often frequent nearshore coastal waters. They also frequently enter tidal estuaries, bays, and lagoons 
(GMFMC and SAFMC 1985). They are found in waters exceeding 20°C (68°F) and at depths of less 
than 75 m (246 ft) (GMFMC 1998). 
 
Life History—Spanish m ackerel hav e a  pr otracted spawning s eason, which r uns f rom A pril t o 
September ( GMFMC and S AFMC 198 5; G odcharles and Mur phy 1 986). T he ons et of  s pawning 
progresses from south to north and occurs over the inner continental shelf in waters 12 to 34 m (39.0 
to 111.5 ft) deep. Spawning starts in April off the Carolinas, in mid-June in the Chesapeake Bay, and 
from late August to September off the coasts of New Jersey and New York (Godcharles and Murphy 
1986; Collette 2002). Spanish mackerel make seasonal migrations along the Atlantic coast. They are 
found of f F lorida during t he winter a nd m igrate n orth as  t he waters warm. T hey oc cur of f t he 
Carolinas in April, off Virginia by May, and as far north as Narragansett Bay by July, in some years. 
They r emain i n t he c ooler nor thern waters unt il September bef ore begi nning t heir m igration s outh 
again (GMFMC and SAFMC 1985). 
 
Forage Species—Spanish mackerel ( larvae, j uveniles, and adu lts) f eed pr imarily o n s mall f ishes, 
including r ound herring ( Etrumeus teres), A tlantic m enhaden, a lewive, anchovies, false p ilchard 
(Harengula clupeola), and  mullets ( Mugil spp.). T his s pecies al so pr eys upo n s hrimp, c rabs, and  
squid (GMFMC and SAFMC 1985; Collette 2002). 
 
EFH Designations—(SAFMC 1998) (Figure A-24) 
 
 Larvae—The Gulf Stream is designated as EFH for this lifestage as it provides a mechanism for 

dispersal. 
 
 All Lifestages—In the MAB and the SAB, designated EFH includes sandy shoals of capes and 

offshore bars, high profile rock bottom, and barrier island (ocean side) waters from the surf zone 
to the shelf break but only from the Gulf Stream wall shoreward. Additionally, all coastal inlets are 
designated as EFH. 

 
HAPC Designations—Areas des ignated as  H APC f or t his s pecies ar e l ocated s outh of  t he Study 
Area ( SAFMC 1 998). T he A SMFC has i dentified H APC t o include spawning gr ounds an d ar eas 
where eggs and larvae develop, and estuaries as important habitat and nursery areas, respectively.2 
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Figure A-24. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
coastal migratory pelagic species. Map adapted from: SAFMC (1998). 
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Highly Migratory Species  
 
♦ Albacore Tuna (Thunnus alalunga) 
 

Management—The albacore tuna is managed under the Tuna Management Unit (MU) through the 
Final Consolidated Atlantic HMS FMP (NMFS 2006a). 
 
Status—This s pecies c onsists of  t hree s eparate s tocks, t he nor th and s outh A tlantic s tocks and a 
Mediterranean s tock ( NMFS 20 03). T he Atlantic s tocks ar e s eparated a t 5° N with no evidence of  
mixing oc curring between t he t wo s tocks ( NMFS 1 999b). A ccording t o t he c urrent N MFS s tock 
assessment and fishery evaluation reports (NMFS 2009d), the north Atlantic stock is overfished with 
overfishing occurring; whereas t he s outh Atlantic s tock i s not  ov erfished a nd ov erfishing is no t 
occurring.3 The north Atlantic stock is listed by the 2009 IUCN Red List as vulnerable or facing a high 
risk of extinction in the wild,6 however, the south Atlantic stock is classified as critically endangered or 
facing an extremely high risk of extinction in the wild.7 
 
Distribution—Albacore t una ar e distributed worldwide i n t emperate and s ubtropical waters of  t he 
Atlantic, Indian, and Pacific oceans (Gusey 1981; Collette and Nauen 1983). In the western Atlantic 
Ocean, this species occurs from New England to southern Brazil. Although widespread in the 
Caribbean Sea and off the coast of Venezuela, this species is absent from the Gulf of Mexico and the 
Straits of  F lorida. I n t he western A tlantic O cean, t he al bacore r anges f rom 40 °N t o 45 °N, to  4 0°S 
(Santiago and Arrizabalaga 2005).  
 
Habitat Associations—The albacore tuna is an epipelagic and mesopelagic species that is typically 
found i n waters w ith a t emperature r ange of  15. 6° t o 19. 4°C an d i n ar eas ar ound t hermal 
discontinuities, such as ocean fronts (NMFS 2006a). In the Atlantic Ocean, typically larger albacore 
tuna are f ound in cooler, deeper  waters (up to 600 m) and c an tolerate a w ider temperature range 
(13.5° to 25. 2°C) t han younger, s maller i ndividuals. Schools t ypically associate w ith other t una 
species (skipjack, yellowfin, and bluefin) and floating objects, including Sargassum mats (Collette and 
Nauen 1983; NMFS 1999b; NMFS 2006a). 
 
Life History—Albacore tuna undergo extensive seasonal horizontal movements (north to south and 
transoceanic m igrations). In t he western A tlantic O cean, po pulations a bove 25°N m igrate n orth 
starting in N ovember, while t hose s outh of  t his r egion r emain t hroughout t he f all and winter i n t he 
warm waters of the eastern Caribbean and western tropical Atlantic (Gusey 1981). Albacore tuna also 
tend to aggregate near temperature discontinuities and migrate with water masses; however, they do 
not s eem to c ross temperature and ox ygen gradient bou ndaries (Gusey 1 981; Collette and Nauen 
1983; NMFS 1999b; NMFS 2006a). This species spawns in the spring and summer in the western 
tropical A tlantic ( NMFS 19 99b; N MFS 2 006a). T hey are as sumed t o s pawn i n w aters ar ound t he 
Sargasso Sea and adjacent waters (Santiago and Arrizabalaga 2005).  
 
Forage Species—Albacore tuna, as other tuna, are considered opportunistic feeders that prey on a 
diversity of  f ishes an d i nvertebrates ( NMFS 1999b; NMFS 2006a). C onsoli et al. ( 2008) assessed 
feeding habits of the albacore tuna in the Mediterranean and found that this species was a top pelagic 
predator that consumed primarily medium-sized fish and secondarily cephalopods. 
 
EFH Designations (NMFS 2009a; NMFS 2009b) 8 (Figure A-25)  
 
 Spawning, eggs, and larvae—Currently, available information is insufficient for the identification of 

EFH for this lifestage within the U.S. EEZ. 
 
 Juveniles (<90 cm [35.4 in.] f ork length [FL])—EFH is des ignated as  offshore waters a long the 

Atlantic east coast from north of Cape Hatteras, North Carolina to Cape Cod, Massachusetts and 
along the mid-east coast of Florida. 
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 Adults (≥90 c m [ 35.4 i n.] FL)—EFH is des ignated as of fshore w aters a long t he Atlantic e ast 
coast from North Carolina, south of Cape Hatteras to Cape Cod, Massachusetts, mid-east coast 
of Florida, central Gulf of Mexico, and Puerto Rico.  
 

HAPC Designations—No HAPC are identified for this species. 
 



JULY 2010 NJDEP EBS FINAL REPORT: VOLUME IV 

A-69 

 
 

Figure A-25. Essential fish habitat designated in the New Jersey Study Area for juvenile lifestage 
of albacore tuna. Source data: NMFS (2009i).8 
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♦ Atlantic Angel Shark (Squatina dumeril) 
 

Management—Atlantic angel shark is managed under the Prohibited Species MU through the Final 
Consolidated Atlantic HMS FMP (NMFS 2006a). 
 
Status—The NMFS (1999b; 2006a) prohibits possession of this species as a precautionary measure 
due to the lack of  biological da ta a nd i ts high s usceptibly to ex ploitation. T he 2009 I UCN Red L ist 
designates the Atlantic angel shark as data deficient to properly assess the population (Heupel and 
Carlson 2006).9 
 
Distribution—Atlantic ang el s harks i nhabit t emperate and s ubtropical w aters i n t he nor thwestern 
Atlantic f rom Mas sachusetts t o F lorida K eys, t he G ulf of  Mex ico, and t he C aribbean S ea. It i s 
common in the MAB from southern New England to the Maryland coast (Castro 1983).  
 
Habitat Associations—This dem ersal s hark s pecies bur ies i tself i n t he s and or  mud i n s hallow 
waters of  t he nor thern p art of  i ts r ange, w hile i n t he s outhern par t of  i ts r ange, i t i nhabits dee per 
waters (up to 1,390 m [4,560.6 ft]) off the continental shelf (Castro 1983; Compagno 1984a).  
 
Life History—This s hark appears s easonally in s hallow water, m oving i nshore i n t he s pring a nd 
summer. Its winter grounds are not known as it disappears from shallow waters, presumably 
retreating to deeper water for the duration of winter (Castro 1983). It gives birth to live young (up to 16 
pups in 1 litter) in the spring or early summer (Castro 1983). This species has a biennial reproductive 
cycle with gestation period of approximately 10 months (Baremore and Carlson 2004). 
 
Forage Species—Atlantic ang el s hark i s a d emersal f eeder, which often f eeds o n f ishes, 
crustaceans, and bivalves (Compagno 1984a). Baremore et al. (2010) reported teleost fishes, 
especially Atlantic croaker (Micropogonias undulates), butterfish, and goatfishes (Mullidae) were most 
important pr ey items al ong with Loligo squid, m antis s hrimp ( Lysosquilla sp.), br own r ock s hrimp 
(Sicyonia brevirostris), and portunid crabs (Portunidae). 
 
EFH Designations—(NMFS 2009a; NMFS 2009b) 8 (Figure A-26) 
 
 Neonate/Young-of-the-Year (YOY) (≤31 cm [12.2 in.] Total Length [TL])— Currently, insufficient 

data is available to determine EFH for this lifestage. 
 
 Juveniles and Adults—EFH is designated along the A tlantic c oast f rom Cape Look out, North 

Carolina to th e m id-coast of N ew J ersey, localized areas of f of  eas tern Louisiana, a nd f rom 
Mississippi to the Florida Panhandle in the Gulf of Mexico. 

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-26. Essential fish habitat designated in the New Jersey Study Area for juvenile and adult 
lifestages of Atlantic angel sharks. Source data: NMFS (2009).8 



JULY 2010 NJDEP EBS FINAL REPORT: VOLUME IV 

A-72 

♦ Blue Shark (Prionace glauca) 
 

Management—Blue shark is managed under the Pelagic Shark MU through the Final Consolidated 
Atlantic HMS FMP (NMFS 2006a). 
 
Status—Currently, it is unknown whether blue shark is overfished or if overfishing is occurring (NMFS 
2009d). Numerically, the blue shark is the top non-target species captured by the U.S. Atlantic pelagic 
longline fleet which may make it more vulnerable to overfishing (Beerkircher et al. 2002). Catch rate 
information from the North Atlantic suggests that this species may be declining (Campana et al. 2006; 
Aires-da-Silva et  al . 20 08). The 2009 I UCN R ed Li st des ignates bl ue s hark as  l ower risk/near 
threatened or likely to qualify for a threatened future in the near future.10  
 
Distribution—Blue s harks ha ve a world-wide di stribution an d are considered t he w idest-ranging 
shark s pecies ( Compagno 1984b) . E ven t hough i ts r ange ex tends i nto t he t ropics, i t i s co mmonly 
found in deeper, more temperate waters (Ferrari and Ferrari 2002). In the northwestern Atlantic, this 
shark is found from Newfoundland, Canada south to Argentina, South America (Compagno 1984b). 
There are no records of this shark in the Gulf of Mexico (Castro 1983).  
 
Habitat Associations—Blue sharks inhabit waters from the surface to depths up to 600 m (1, 969 ft) 
(Nakano and  S tevens 2 008) and  al though t his s pecies i s oc eanic, it occasionally occurs c lose t o 
shore at  ni ght or  i n ar eas where t he c ontinental s helf i s nar row ( Castro 198 3; C ompagno 1984 b; 
Cooper 1999). This shark is also epipelagic being found in large aggregations close to the surface in 
temperate waters. It prefers relatively cool water, from 7° to 16°C (44.6° to 60.8°F) but can tolerate 
water as warm as 21°C (69.8°F) (Cooper 1999; NMFS 1999b; NMFS 2006a). 
 
Life History—Little i s k nown abou t t he r eproductive l ocations of  t his s pecies in t he A tlantic, b ut 
mating i s be lieved t o occur i n l ate M ay and ear ly J une on the c ontinental s helf of f N ew E ngland 
(Branstetter and Burgess 2002b). This species has a gestation period of 12 months producing a litter 
of 28 to 54 pups (Pratt 1979). Blue shark nurseries are believed to occur in the open oceanic waters 
of higher latitudes of their range (NMFS 1999b; NMFS 2006a). Blue sharks have complex migratory 
patterns related to reproduction and the distribution of prey that generally encompasses great 
distances. Castro (1983) reported a population of northwest Atlantic blue sharks migrating to 
northeastern South America, whereas Queiroz et al. (2005) found that 82% of tagged blue sharks in 
the northeast Atlantic traveled less than 1,000 km (539.6 NM) while the remaining 18 percent traveled 
longer d istances t o northwest A frica, c entral A tlantic, and  t he Bay of  B iscay. I n add ition, i ts nor th-
south movements seemed to be related to seasonal sea surface temperature (SST) variation. Kohler 
and T urner ( 2008) al so r eported t hat t agging s tudies de monstrated ex tensive movements i n t he 
Atlantic with n umerous t rans-Atlantic m igrations, which w ere probably accomplished b y s wimming 
more slowly and utilizing the major current systems.  
 
Forage Species—Blue s harks feed on s mall pel agic fishes ( herrings, s ardines, s kates, l ancetfish 
[Alepisaurus spp.], c od, b luefish, s cup, butterfish, m ackerel, and yellowtail f lounder), i nvertebrates 
(squid, c uttlefish, a nd oc topus), an d s eabirds, as  well as  s cavenging o n c etaceans ( possibly as  
carrion) (Cooper 1999; Nakano and Stevens 2008). In the mid-Atlantic, squid are the primary 
component of the blue shark’s diet (Branstetter and Burgess 2002b).  
 
EFH Designations—(NMFS 2009a; NMFS 2009b) 8 (Figure A-27) 
 
 Neonate (≤90 cm [35.4 in.] TL)—Designated EFH includes areas in the Atlantic Ocean off of New 

Jersey through Cape Cod, Massachusetts. 
 
 Juveniles (91 to 220 cm [35.8 to 86.6 in.] TL)—Designated EFH includes localized areas in the 

Atlantic Ocean off the mid-coast of Florida, South Carolina, and the Gulf of Maine, and from Cape 
Hatteras, North Carolina to New England. 
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 Adults (≥221 cm [87 in.] TL)—Designated EFH includes localized areas in the Atlantic Ocean off 
Florida and Georgia and from South Carolina to the Gulf of Maine as well as localized areas off 
Puerto Rico and the U.S. Virgin Islands.  

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-27. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
blue sharks. Source data: NMFS (2009).8 
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♦ Bluefin Tuna (Thunnus thynnus)  
 

Management—Bluefin tuna is managed under the Tuna MU through the Final Consolidated Atlantic 
HMS FMP (NMFS 2006a). They are managed as distinct western and eastern stocks separated by a 
management boundary at the 45°W meridian (Collette and Nauen 1983).  
 
Status—Bluefin tuna are c lassified as  overfished and overfishing is occurring (NMFS 2009d).3 The 
2009 I UCN R ed L ist c lassifies bl uefin t una ( western A tlantic s tock) as  dat a deficient t o pr operly 
assess t he popu lation;11 however, t he e astern A tlantic s tock ( T. maccoyii) i s cl assified a s cr itically 
endangered or facing an extremely high risk of extinction in the wild.12 
 
Distribution—Bluefin t una hav e a world-wide di stribution i n t ropical an d t emperate waters, f rom 
Argentina and  South A frica north to Labr ador and  nor thern Scandinavia i n the A tlantic Ocean, 
including t he G ulf of  Mex ico and t he C aribbean Sea ( Schultz 2 004). I n t he western N orth Atlantic 
Ocean, bluefin tuna range from 0°N to 45°N, but have been reported as far north as 55°N (Collette 
and Nauen 1983; Vinnichenko 1996; NMFS 1999b; NMFS 2006a).  
 
Habitat Associations—This s pecies c an t olerate a considerable r ange of  t emperatures an d has  
been observed to depths greater than 1,000 m (3,281 ft) (Block et al. 2001). Although bluefin tuna are 
epipelagic and us ually oc eanic, t hey of ten occur ov er c ontinental s helf w aters and i n em bayments 
during the summer months (Collette 2002). Fertilized eggs are buo yant (Collette 2002) . Lar vae are 
believed to as sociate with G ulf S tream al ong t he c ontinental s helf i n r egions of upw elling ( NMFS 
1999b; N MFS 20 06a) which, t ogether w ith upwelling nut rients, pr ovide an area f avorable f or 
maximum growth and retention of food (McGowan and Richards 1989). Larvae have been confirmed 
from the Gulf of Mexico (NMFS 2009a) and have been found as far north as the Carolinas (McGowan 
and Richards 1989). Juveniles typically inhabit regions off the continental shelf, from North Carolina 
to Rhode Island, in waters with depths less than 40 m (131 ft) and temperatures greater than 20°C 
(68°F) in the summer (June and July) (Schuck 1982; Brill et al. 2002). Juveniles, along the continental 
shelf, utilize the entire water column including the benthic habitat but spend the majority of their time 
near the surface (Brill et al. 2002). Bluefin tuna are often found in mixed schools with skipjack tuna, 
consisting of similarly sized individuals. Larger individuals move into higher latitudes than do smaller 
fish (NMFS 2009a).  
  
Life History—The western North Atlantic bluefin tuna spawns from mid-April to mid-June in the Gulf 
of Mexico, the Florida Straits, western edge of the Bahamas Banks, and along the eastern portion of 
the F lorida c urrent at  t emperatures of  24.9° t o 29. 5°C (76.8° t o 85 .1°F) (Gusey 1981; Collette an d 
Nauen 1983; NMFS 1999b; Block et  al. 2005). The Gulf of  Mex ico spawning s ite is considered the 
primary s pawning ar ea of  t he nor thwest A tlantic s tock (Mather et  a l. 1 995; Block et  al . 2 001). 
Presumed br eeding bl uefin t una pr efer c ontinental slope waters with m oderate S ST, edd y k inetic 
energy, and wind speeds and low surface chlorophyll concentrations (Teo et al. 2007).  
 
The adul t b luefin t una m oves s easonally f rom o ffshore s pawning gr ounds in the G ulf of  Mex ico 
through the Straits of Florida to waters overlying the continental shelf, slope, and Gulf Stream waters 
of the SAB, MAB, the Gulf of Maine, and the Nova Scotia shelf (Block et al. 2005). By early spring 
and s ummer, t hey m ove t o t heir i nshore s easonal f eeding gr ounds a long t he N ew E ngland 
continental shelf (Jeffreys Ledge, Stellwagen Bank, Cape Cod Bay, Great South Channel, and south 
of Martha’s Vineyard) (Gusey 1981; Schuck 1982; Block et al. 2001; Chase 2002). Wilson and Block 
(2009) identified the following key potential North Atlantic foraging habitats: northwest Atlantic (Gulf of 
Maine/Scotian Shelf, Grand Banks, and Flemish Cap), off Florida and in the Bahamas, and northeast 
Atlantic. 
 
Data o n the s outherly three-way m ovements of  adul ts f rom these f eeding areas to w intering areas 
and bac k to breeding areas (Gulf of  Mex ico/Florida S traits) are l imited. I t has  been pos tulated that 
juveniles hav e a s horter t wo-way m ovement f rom feeding t o wintering ar eas ( Mather et  al . 19 95; 
Chase 2002). Recently, mixed-stocked analysis indicated that approximately 60 percent of the adult 
bluefin t una c ollected i n f oraging ar eas of f t he U .S. A tlantic O cean or iginated f rom t he eas tern 
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nursery, suggesting that substantial trans-Atlantic movement of adults occur from east to west 
(Rooker et al. 2007). 
 
Forage Species—Bluefin tuna larvae feed upon zooplankton and other larval fishes (McGowan and 
Richards 1989). Adults are opportunistic feeders preying upon variety of schooling fishes (anchovies, 
sauries [ Scomberessocidae], and hak es), pe lagic c rustaceans, c ephalopods, a nd benthic 
invertebrates including the following: silver hake, Atlantic mackerel, Atlantic herring, krill, sand lance, 
and squid (Schuck 1982; NMFS 1999b; Estrada et al. 2005; NMFS 2006a; Butler et al. 2010). 
 
EFH Designations—(NMFS 2009a; NMFS 2009b)8 (Figure A-28) 
 
 Spawning, E ggs, and Lar vae—Designated EFH includes t he G ulf of  Mex ico f rom t he 100 m  

(328.1 ft) contour to the EEZ, continuing to the mid-east coast of Florida. 
 
 Juveniles (<231 c m [ 90.9 i n.] F L)—Designated EFH i ncludes t he waters of f N orth C arolina, 

south of Cape Hatteras to Cape Cod, Massachusetts. 
 
 Adults (>231 cm [90.9 in.] FL)—Designated EFH are includes the pe lagic waters of  the central 

Gulf of Mex ico, mid-east coast of Florida, North Carolina f rom Cape Lookout to Cape Hatteras, 
North Carolina and New England from Connecticut to the mid-coast of Maine.  

 
HAPC Designations—Areas des ignated as  H APC f or t his s pecies ar e l ocated s outh of  t he Study 
Area in the Gulf of Mexico (NMFS 2009c). 
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Figure A-28. Essential fish habitat designated in the New Jersey Study Area for juvenile lifestage 
of bluefin tuna. Source data: NMFS (2009).8 
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♦ Dusky Shark (Carcharhinus obscurus)  
 

Management—Dusky s hark i s managed u nder t he P rohibited S pecies MU t hrough t he F inal 
Consolidated Atlantic HMS FMP (NMFS 2006a). 
 
Status—Currently, dusky shark is classified as overfished and overfishing is occurring (NMFS 
2009d).3 This species is often taken as bycatch in both bottom and pelagic longline fisheries making 
vulnerable t o o verfishing ( NMFS 2 009a). D usky s harks ar e l isted as a pr ohibited s pecies t o as sist 
with rebuilding the population status. Under the Endangered Species Act (ESA) classification system, 
dusky shark are currently identified as a species of concern (formerly a candidate species) by NMFS 
(2004; 2006b). The 2009 IUCN Red List classifies dusky shark (Northwest Atlantic and Gulf of Mexico 
subpopulation) as vulnerable or facing a high risk of extinction in the wild in the medium-term future.13  
 
Distribution—Dusky sharks are wide-ranging. They are d istributed in warm-temperate and t ropical 
continental waters throughout the world and can be found in the western North Atlantic Ocean from 
southern Massachusetts and the Georges Bank southward to the northern Caribbean Sea and Gulf of 
Mexico to Nicaragua and southern Brazil (Compagno 1984b; Castro 1993). 
 
Habitat Associations—Dusky s harks ar e c oastal p elagics f ound f rom t he s urf z one t o offshore 
waters. T hey are f ound f rom s urface w aters t o de pths of  400 m ( 1,312 f t) (Compagno 1984 b; 
Branstetter an d B urgess 2002b) . Major nur sery areas hav e been i dentified in coastal waters f rom 
South Carolina coast to Massachusetts (Castro 1993; McCandless et al. 2002).  
 
Life History—In the western North Atlantic Ocean, dusky shark mating occurs in the spring and birth 
to live young is from late winter to summer (Compagno 1984b). In Bulls Bay, North Carolina, dusky 
sharks typically give birth from April to May, while in the Chesapeake Bay it occurs in June and July 
(Castro 1993) . F emales m ate i n al ternate years as  a r esult of  t heir l ong gestation per iod ( 9 t o 16  
months) (Compagno 1984b). It is believed that the dusky shark has a gestation per iod of about 16 
months ( NMFS 2009a) . T hey pr oduce a litter of  s ix t o 14 pups  ( Castro 19 83). T he dus ky s hark 
undertakes long seasonal, temperature-related m igrations. On both coasts of  the U.S., this species 
migrates nor thward in s ummer as  t he w aters warm and r etreats s outhward i n f all as water 
temperatures decline (Compagno 1984b; NMFS 2003).  
 
Forage Species—Dusky sharks feed on bon y f ish ( eels, A tlantic m enhaden, herring, anc hovies, 
hakes, goosefish, black sea bass, scup, croakers, bluefish, sand lance, mackerels, tunas, and flatfish 
species), other sharks, crustaceans, and squid (Branstetter and Burgess 2002b). 
 
EFH Designations—(NMFS 2009a; NMFS 2009b) 8 (Figure A-29) 
 
 Neonate/Young-of-the Year (YOY) (<121 c m [ 47.6 in.] F L)—Designated E FH includes ar eas 

along t he Atlantic eas t c oast of  F lorida t o the m id-coast of  G eorgia an d S outh C arolina to 
southern Cape Cod, Massachusetts. 

 
 Juveniles and Adults—Designated EFH includes localized areas in the central Gulf of Mexico, 

southern Texas, the Florida Panhandle, the mid-west coast of Florida, and the Florida Keys and 
localized ar eas al ong t he Atlantic c oast of  F lorida a nd S outh C arolina t o s outhern C ape C od, 
Massachusetts. 

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-29. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
dusky sharks. Source data: NMFS (2009).8 
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♦ Longbill spearfish (Tetrapturus pfluegeri) 
 

Management—The l ongbill s pearfish i s m anaged und er t he Billfish MU t hrough the Final 
Consolidated Atlantic HMS FMP (NMFS 2006a). 
 
Status—This s pecies i s n either ov erfished nor  s ubject t o ov erfishing ( NMFS 2009d). T he l ongbill 
spearfish i s not  a target s pecies, a nd r etention is pr ohibited i n t he U .S. E EZ when it i s t aken as  
bycatch of the tuna and swordfish longline fisheries (NMFS 2009a). 
 
Distribution—The l ongbill s pearfish r anges f rom 40 °N t o 35 °S i n t he A tlantic and  oc curs i n t he 
western Atlantic Ocean from Georges Bank south through the Gulf of Mexico to Brazil (Manooch III 
1988; NMFS 1999a). 
 
Habitat Associations—Little i s k nown a bout t he habitat as sociations of  t his s pecies ( Nakamura 
1985; de S ylva an d B reder 1997) . Lo ngbill s pearfish ar e an epi pelagic, oc eanic s pecies us ually 
inhabiting waters a bove t he t hermocline an d ar e f ound f urther offshore t han o ther b illfish s pecies 
(Nakamura 1985). Larvae have been collected near the mid-Atlantic Ridge from December to 
February, and in the Caribbean (NMFS 1999a).  
 
Life History—Few data exist on reproductive behavior or locations for this species, but spawning is 
thought to occur in widespread areas in the tropical and subtropical Atlantic Ocean (Nakamura 1985), 
well offshore, from November through May (Manooch III 1988; de Sylva and Breder 1997).  
 
Forage Species—Longbill s pearfish, which are s urface f eeders, prey primarily on p elagic f ishes 
(anchovy and dolphinfish [Coryphaena spp.]) and squid (NMFS 1999a). Feeding occurs during both 
daylight an d n ight hours, and it is n ot k nown i f t his s pecies uses i ts bill t o ai d i n c apturing prey 
(Manooch III 1988). 
 
EFH Designations—(NMFS 2009a; NMFS 2009b) 8 (Figure A-30)  
 
 Spawning, Eggs, and Larvae—Currently, insufficient data is available to determine EFH for these 

lifestages. 
 
 Juveniles/Subadults and Adults—Designated EFH includes the central Gulf of Mexico through 

eastern Louisiana to the Florida Panhandle, the Atlantic Ocean from the Florida Keys to the mid-
east coast of Florida and localized areas from northern Florida to Cape Cod, Massachusetts, with 
concentration from North Carolina to Delaware, and Puerto Rico to the Virgin Islands. 
 

HAPC Designations—No HAPC are identified for this species. 
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Figure A-30. Essential fish habitat designated in the New Jersey Study Area for juvenile and adult 
lifestages of longbill spearfish. Source data: NMFS (2009).8 
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♦ Sand Tiger Shark (Carcharias taurus)  
 

Management—Sand tiger s hark i s managed und er t he P rohibited Species M U t hrough t he F inal 
Consolidated Atlantic HMS FMP (NMFS 2006a). 
 
Status—The s and t iger s hark does  not  h ave an  o verfished s tatus n or i s i t s ubject t o o verfishing 
(NMFS 2009d). However, this species is extremely vulnerable to overfishing because it congregates 
in c oastal ar eas i n l arge num bers dur ing mating s eason ( NMFS 2 009d). T he s and t iger s hark 
receives full protection f rom harvest on t he Atlantic coast. In 1997 , NMFS prohibited possession of  
this species in U.S. Atlantic waters (NMFS 2008a). Under the ESA classification system, the Atlantic 
and Gulf of Mexico populations of the sand tiger shark are currently identified as a species of concern 
(formerly a candidate species) by NMFS (2004; 2006b). The 2009 IUCN Red List classifies sand tiger 
shark as vulnerable or facing a high risk of extinction in the wild in the medium-term future.14  
 
Distribution—Sand tiger sharks are known to have broad inshore distribution in tropical and warm-
temperate w aters t hroughout t he world but ar e nonexistent in t he eas tern Pacific O cean ( Castro 
1983; Branstetter and Burgess 2002a). In the western Atlantic, the sand tiger shark occurs from the 
Gulf of Maine to Florida, the northern Gulf of Mexico, the Bahamas, and Bermuda and southward to 
Argentina (Castro 1983; Compagno 1984a). In warmer months, this species is common from Cape 
Cod, Massachusetts to Delaware Bay (Castro 1983). 
 
Habitat Associations—Sand tiger sharks are demersal sharks primarily found in shallow bays (4 m 
[13.1 ft]) and around coral or rocky reefs (depths <20 m [65.6 ft]) but also are found to depths to 191 
m (627 ft) over the continental shelf (Castro 1983; Compagno 1984a; NMFS 1999b; Branstetter and 
Burgess 200 2a). Neonate and j uvenile s and t iger s harks ut ilize es tuarine waters as  nurseries f rom 
Massachusetts to South Carolina including Narrangansett Bay, Rhode Island and Sandy Hook, New 
Jersey and Delaware and Chesapeake bays, north and south of the Study Area (McCandless et al. 
2002; NMFS 2006a). Mature sand tiger males and juveniles occur between Cape Cod, 
Massachusetts a nd C ape Hatteras, N orth C arolina, while m ature an d pregnant f emales i nhabit th e 
more southern waters between Cape Hatteras and Florida (Gilmore 1993). 
 
Life History—Sand tiger sharks have an extremely limited reproductive potential, producing only two 
litter per year (NMFS 2009a). This species mates in the winter and spring with parturition believed to 
occur in winter (late October to end of November) in the southern portion of its range (NMFS 1999b; 
Branstetter and Burgess 2002a). In Florida, sand tiger sharks are born from November to February 
(Castro 1983), whereas Lucifora et al. (2002) reported in North America they gave birth in March and 
April. S and t iger s harks a re m igratory in t he northern por tion of  i ts r ange m oving n orthward an d 
inshore during t he s ummer t o nur series and s outh t o dee per waters i n the f all and winter ( Castro 
1983; Compagno 1984a).  
 
Forage Species—Sand t iger s harks ar e a gener alized f eeder, c onsuming a variety of  t eleost and  
elasmobranch pr ey ( Gelsleichter et  a l. 199 9). T hey f eed pr imarily on f ishes ( skates, goos efish, 
searobins, scup, spot, bluefish, and butterfish), specifically summer flounder, as well as invertebrates 
(lobster, crab, and squid) (Branstetter and Burgess 2002a).  
 
EFH Designations—(NMFS 2009a; NMFS 2009b) 8 (Figure A-31) 
 
 Neonate/YOY (≤129 cm [50.8 in.] TL)—Designated EFH includes areas along the Atlantic east 

coast from northern Florida to Cape Cod, Massachusetts.  
 
 Juveniles (130 to 229 cm [51.2 to 90.2 in.] TL)—Designated EFH includes localized areas along 

the mid-east coast of Florida and South Carolina and from North Carolina to the mid-New Jersey 
coast in the Atlantic. 
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 Adults (≥230 c m [ 90.6 i n.] T L)—Designated E FH i ncludes l ocalized ar eas al ong t he m id an d 
northern e ast c oast of  F lorida, S outh C arolina, an d s outhern N orth C arolina, and f rom C ape 
Lookout, North Carolina to Southern New Jersey in the Atlantic. 

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-31. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
sand tiger sharks. Source data: NMFS (2009).8 
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♦ Sandbar Shark (Carcharhinus plumbeus)  
 

Management—Sandbar s hark i s managed un der t he Lar ge Coastal Shark MU  t hrough t he F inal 
Consolidated Atlantic HMS FMP (NMFS 2006a). 
 
Status—Sandbar s harks are ov erfished and ar e subject t o ov erfishing (NMFS 20 09d).3 It i s 
considered highly v ulnerable to overfishing because of  i ts slow m aturation and heavy fishing 
pressure, as evidenced in the catch-per-unit-effort (CPUE) declines in U.S. fisheries (NMFS 2009a). 
With t he i mplementation o f A mendment 2 t o C onsolidated H MS F MP ( NMFS 2008b), t he f ishing 
mortality on sandbar sharks was greatly reduced by prohibiting this species from retention in 
recreational f ishery and o nly allowing d irected f ishing und er t he aus pices of  t he s hark research 
fishery. The 2009 IUCN Red List classifies the northwest Atlantic stock as a lower risk/near 
threatened.15 
 
Distribution—Sandbar sharks are cosmopolitan in distribution, found in shallow coastal waters from 
Cape Cod, Massachusetts, southward to Brazil, including the western Gulf of Mexico and Caribbean 
Sea but are most common from South Carolina to Florida and in the eastern Gulf of Mexico (Castro 
1983; Branstetter and Burgess 2002b; Conrath and Musick 2007). 
 
Habitat Associations—This bot tom-dwelling s pecies i s found i n warm t emperate t o s ubtropical 
waters over the continental shelf and in deep water adjacent to the shelf break. Sandbar sharks are 
found i n water de pths r anging f rom t he i ntertidal zone t o 280 m  ( 919 f t) dur ing m igration, but are 
common in 20 to 53 m (65.6 to 174.0 ft) depths (Compagno 1984b; Knickle 1999a). Sandbar sharks 
avoid surf zones, coral reefs, or rough benthic substrates, preferring smooth substrates (Castro 1983; 
Compagno 1984b). It is common in inshore areas with mud or sand subtrates such as estuaries, river 
mouths, and harbors but does not enter freshwater (Compagno 1984b). 
 
Life History—Sandbar shark is a slow-growing species, with about a one year gestation period and a 
biennial r eproduction producing a l itter of  1 t o 14 pups (NMFS 2 009a). T his s pecies i s r eported t o 
make extensive seasonal migrations, where it moves to the northern part of its range in the summer 
and t he s outhern par t during t he winter ( Castro 1 983). Seasonal t emperature c hanges ar e t he 
primary trigger for the migration; however, oceanographic features also influence this behavior 
(Compagno 1984b). Male sandbar sharks typically migrate earlier in the year and to deeper waters 
than females (Knickle 1999a). In the northwest Atlantic, mating occurs from May to June with young 
being born f rom March to August after a gestation period of  approximately one year (Castro 1983; 
Knickle 1999a; NMFS 1999b). This species segregates by sex with large females dominating shallow, 
nursery areas from Martha’s Vineyard, Massachusetts to Cape Canaveral, Florida, as well as the Gulf 
of Mexico (Castro 1983, 1993; McCandless et al. 2002). Great Bay, New Jersey, Delaware Bay, the 
Chesapeake Bay, and waters off Cape Hatteras, North Carolina are important primary and secondary 
nursery grounds i n t he m id-Atlantic ( Branstetter a nd B urgess 20 02b; Mc Candless et  a l. 2 002). 
Primary n urseries ar e where par turition oc curs and  w here n eonate a nd young-of-the-year ( YOY) 
sharks ar e pr esent, w hereas s econdary n urseries ar e gener ally us ed b y ol der s harks following 
departure from primary nurseries (McCandless et al. 2002). 
 
Forage Species—Juvenile sandbars feed on blue crabs (Callinectes sapidus), mantis shrimp (Squilla 
empusa), Atlantic m enhaden, s ummer f lounder, an d miscellaneous s ciaenid f ishes ( Grubbs et  al . 
2005). Adults feed on benthic prey, such as finfishes (eels, skates, rays, and dogfish), invertebrates 
(squid, octopus, bivalves, shrimp, and crabs), and sea turtles as well as seabirds. They feed all day, 
but are most active at night (Knickle 1999a). 
 
EFH Designations—(NMFS 2009a; NMFS 2009b) 8 (Figure A-32) 
 
 Neonate/YOY (≤78 cm [30.7 in.] TL)—Designated EFH includes localized coastal areas on t he 

Florida Panhandle, Atlantic coastal areas localized along Georgia and South Carolina, and from 
Cape Lookout, North Carolina to Long Island, New York. 
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 Juveniles (79 to 190 cm [31.1 to 74.8 in.] TL)—Designated EFH includes localized areas along 
the Atlantic coast of Florida, South Carolina, and south North Carolina, and from Cape Lookout, 
North Carolina to southern New England. 

 
 Adults (≥191 cm [75.2 in.] TL)—Designated EFH includes a localized area of f of Alabama and 

coastal areas f rom the F lorida Panhandle t o the F lorida K eys in t he G ulf of  Mex ico as  well a s 
Atlantic coastal areas throughout Florida to southern New England.  

 
HAPC Designations—HAPC has been designated in shallow areas and at the mouth of Great Bay, 
New Jersey; lower and middle Delaware Bay, Delaware; lower Chesapeake Bay, Maryland; and near 
the O uter Banks, N orth C arolina, a nd in ar eas of  P amlico S ound an d adjacent t o H atteras and 
Ocracoke islands (North Carolina) a nd offshore of these barrier islands, since they represent 
important nursery and pupping grounds (NMFS 2009a). A portion of Great Bay, New Jersey, HAPC 
extends within the boundaries of the Study Area, while the HAPC of middle and lower Delaware Bay 
is found south of the Study Area. 
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Figure A-32. Essential fish habitat and habitat areas of particular concern (HAPC) designated in 
the New Jersey Study Area for all lifestages of sandbar sharks. Source data: NMFS (2009).8 
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♦ Scalloped Hammerhead (Sphyrna lewini)  
 

Management—Scalloped hammerhead shark is managed under the Large Coastal Shark MU 
through the Final Consolidated Atlantic HMS FMP (NMFS 2006a). 
 
Status—Scalloped hammerhead shark is nei ther overfished nor s ubject t o ov erfishing ( NMFS 
2009d). It considered vulnerable to overfishing because its schooling habit in coastal areas makes it 
extremely vulnerable to gillnet fisheries (Hayes et al. 2009; NMFS 2009a). Scalloped hammerheads 
have a h igh p otential f or exploitation du e t o t heir l ate age  at  m aturity, r elatively s mall r eproductive 
output, and long lifespan characteristics (Piercy et al. 2007). The 2009 IUCN Red List classifies the 
scalloped hammerhead (Northwest and Western Central Atlantic subpopulation) as endangered.16 
 
Distribution—Scalloped hammerheads are coastal and semi-oceanic pelagic s pecies t hat occur in 
warm-temperate t o tropical w aters worldwide o ver t he c ontinental s helf and s lope ( Castro 198 3; 
Compagno 198 4b). I n t he w estern A tlantic, t he s calloped ham merhead r ange ex tends f rom N ew 
Jersey to Uruguay, as well as the Gulf of Mexico and the Caribbean Sea (Bester 1999a). 
 
Habitat Associations—Scalloped hammerheads are found from the surface to depths of 275 m (902 
ft). It is found close to shore, in bays and estuaries, and prefers water temperatures of at least 22°C 
(71.6°F) ( Castro 1 983; C ompagno 19 84b). Mor e r ecent work f ound t his s pecies oc curred o ver a  
temperature range f rom 18° t o 31°C (32.1° to 57.6°F) and a salinity range of  20  to 37  psu (NMFS 
2009a). Typically, scalloped hammerhead sharks spend the day close to shore and move to deeper 
waters at  n ight t o f eed ( Bester 1999a). T agging data i ndicates t hat s calloped ham merheads us e 
offshore oceanic habitats, but do not regularly roam across large distance (Kohler and Turner 2001). 
Rather, individuals appear to disperse readily across continental shelves and utilize discrete coastal 
nursery areas (Duncan et al. 2006).  
 
Life History—Scalloped hammerheads give birth once a year in the summer starting around June, in 
shallow coastal nurseries from Virginia to the Gulf of Mexico (Castro 1983; McCandless et al. 2002). 
Their reproductive cycle is annual (Castro 1983) with a gestation period of 9 to 10 months possibly 
extending to 12 months after which they produce a large litter (>30) (Castro 1983; Compagno 1984b; 
Branstetter 1987). Primary and secondary nursery areas have been identified south of Study Area in 
estuarine and nearshore waters along the southeast Atlantic coast (e.g., South Carolina) and in the 
Gulf of Mexico (McCandless et al. 2002). Important feeding areas include extensive sand-shell plain 
of Southeast Shoal, deeper waters of the Canaveral Bight, and shelf transition zone directly south of 
Canaveral Bight ( Adams and P aperno 2 007). T his species f orms l arge s chools when it m igrates 
seasonally north to south along the eastern U.S coast (NMFS 1999b; NMFS 2006a).  
 
Forage Species—Scalloped h ammerhead s harks c onsume a wide variety of  s mall f ishes ( e.g., 
menhaden [Brevoortia spp.]), as well as invertebrates (shrimp) and have been reported feeding only 
at night (Compagno 1984b; Adams and Paperno 2007). 
 
EFH Designations—(NMFS 2009a; NMFS 2009b) 8 (Figure A-33) 
 
 Neonate/YOY (≤60 c m [ 23.6 i n.] T L)—Designated EFH i ncludes c oastal ar eas i n t he G ulf of  

Mexico f rom Texas t o t he southern west c oast of  F lorida an d t he m id-east c oast of F lorida t o 
southern North Carolina along the Atlantic coast. 

 
 Juveniles (61 to 179 cm [24.0 t o 70.5 in.] TL)—Designated EFH includes coastal areas in the 

Gulf of Mexico from the southern to mid-coast of Texas, eastern Louisiana to the southern west 
coast of Florida, and Florida Keys, offshore areas from mid-coast of Texas to eastern Louisiana, 
and along the Atlantic east coast of Florida to New Jersey. 

 
 Adults (≥180 [70.9 in.] TL)—Designated EFH includes coastal areas in the Gulf of Mexico along 

the southern coast of Texas and eastern Louisiana through the Florida Keys, off shore areas from 



JULY 2010 NJDEP EBS FINAL REPORT: VOLUME IV 

A-89 

southern Texas to eastern Louisiana, and along the Atlantic coast of Florida to Long Island, New 
York.  

 
HAPC Designations—There are no HAPC identified for this species.  
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Figure A-33. Essential fish habitat designated in the New Jersey Study Area for juvenile and adult 
lifestages of scalloped hammerhead sharks. Source data: NMFS (2009).8 
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♦ Shortfin Mako Shark (Isurus oxyrinchus)  
 

Management—Shortfin m ako s hark i s managed un der t he Pelagic S hark MU  t hrough t he F inal 
Consolidated Atlantic HMS FMP (NMFS 2006a). 
 
Status—Shortfin m ako s hark i s not  c lassified as  o verfished bu t i s s ubject t o overfishing ( NMFS 
2009d).3 This s pecies i s a c ommon b ycatch i n t una and s wordfish f isheries an d has  s hown a 38  
percent decline in the northwest Atlantic between 1992 and 2005 (Baum and Blanchard 2009). The 
2009 IUCN Red List classifies shortfin mako shark (Atlantic subpopulation) as vulnerable.17  
 
Distribution—Shortfin mako shark has a world-wide distribution. In the western North Atlantic 
Ocean, it ranges from the Grand Banks, Newfoundland, and Gulf of Maine southward to Uruguay and 
northern Argentina, including Bermuda, the Gulf of  Mex ico, and the Caribbean (Schultz 2004). I t i s 
common offshore from Cape Cod, Massachusetts, to Cape Hatteras, North Carolina (Castro 1983).  
 
Habitat Associations—Shortfin m ako s hark i s f ound i n warm-temperate t o t ropical waters ar ound 
the w orld, but  i s rarely f ound i n water t emperatures l ower t han 1 6°C ( 60.8°F) ( Compagno 1 984a). 
Like other l amnid sharks, this species, is endothermic us ing a heat-exchange c irculatory s ystem to 
maintain muscle visceral temperatures above that of the surrounding seawater allowing a higher level 
of activity (Bernal et al. 2001). Shortfin mako shark is an active offshore littoral and epipelagic species 
found f rom t he s urface t o depths of  152 m  ( 498.7 f t), but  has  b een r ecorded as deep as 740 m  
(2,427.9 ft) (Compagno 1984a; Passarelli et al. 1999). 
 
Life History—Tagging data suggests that within the northern extent of its range, this species follows 
the movement of warm-water masses towards the poles in the summer (Compagno 1984a; Kohler et 
al. 1 998). R esults f rom t agging s tudy i n t he northwest A tlantic s howed that s hortfin m ako make 
extensive movements of up to 4,542 km (2,451 NM) with 36% of recaptures caught at greater than 
556 km (305 NM) from their tagging site (Stevens 2008). Similar to other sharks, reproduction does 
not oc cur annually. Shortfin mako shark i s ov oviviparous and o ophagus, h as a 2 or 3 year 
reproductive c ycle, a g estation p eriod of  a pproximately 1 5 to 18  m onths, an d a l ate winter t o m id-
spring par turition with a l itter s ize of  4 t o 25 pups (Mollet et  a l. 2000; Compagno 2002; Ma ia et al. 
2007). Locations of nursery areas have not been identified, but are hypothesized to be located within 
deep tropical waters (NMFS 1999b; NMFS 2006a). In the eastern north Atlantic, it is presumed that 
the Straits of Gibraltar are nursery grounds (Buencuerpo et al. 1998; Tudela et al. 2005).  
 
Forage Species—Shortfin mako sharks prey upon a variety of fast-moving pelagic fishes including: 
swordfish, tuna, m ackerel, bl uefish, a nd other s harks ( Passarelli et a l. 1999) as w ell as  c lupeids, 
needlefishes, crustaceans, and cephalopods (Maia et al. 2006). In the western North Atlantic, bluefish 
are the primary prey species (Passarelli et al. 1999; Wood et al. 2009). 
 
EFH Designations—(NMFS 2009a; NMFS 2009b) 8 (Figure A-34) 
 
 Neonate/YOY, Juveniles, and Adults—Designated EFH includes localized areas in the central 

Gulf of  Mex ico and t he F lorida K eys, in t he Atlantic O cean off of  F lorida, South C arolina, an d 
Maine, and from Cape Lookout, North Carolina through southern New England. 

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-34. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
shortfin mako sharks. Source data: NMFS (2009).8 
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♦ Skipjack Tuna (Katsuwonus pelamis)  
 

Management—Skipjack tuna is managed under the Tuna MU through the Final Consolidated Atlantic 
HMS FMP (NMFS 2006a).  
 
Status—Skipjack tuna is not overfished nor is overfishing occurring (NMFS 2009d). 
 
Distribution—Skipjack tuna is circumglobal in tropical and warm-temperate waters, generally limited 
by the 15°C (59°F) isotherm. In the northwest Atlantic, the skipjack typically ranges as far north as 
Newfoundland (Vinnichenko 1996) and as far south to Brazil (NMFS 1999b; Schultz 2004).  
 
Habitat Associations—Skipjack tuna are an epipelagic, oceanic species that moves at the surface 
during t he d ay and d escends t o depths of  26 0 m  ( 853 f t) at  night ( Collette and Nauen 1983). 
Aggregations of skipjack tuna are associated with convergence zones and other hydrographic fronts. 
Adult s kipjack t una pr efer w aters w ith a t emperature r ange of  14. 7° t o 30. 0°C ( 58.5° t o 8 6.0°F) 
(Collette 2002). S kipjack t una ex hibit a s trong tendency t o s chool in s urface w aters w ith birds, 
whales, sharks, and other tuna species, as well as drifting objects (Collette and Nauen 1983).  
 
Life History—Near t he e quator t he s kipjack t una spawn year-round, w hile at  northern l atitudes 
spawning is r estricted t o warmer months, f rom spring t o ear ly f all ( Gardieff 1999;  NMFS 1 999b). 
Larvae have been collected off the east coast of Florida from October to December and in the Gulf of 
Mexico and Florida Straits from June to October (NMFS 1999b).  
 
Forage Species—Skipjack t una ar e opportunistic f eeders t hat pr ey u pon f ish ( herring, anc hovies, 
and s ardines), c ephalopods, and c rustaceans with p eak f eeding oc curring at  dawn or  dusk ( visual 
feeders) ( Gardieff 1999;  NMFS 1999b). A dditionally, Sargassum and s pecies as sociated with 
Sargassum have been recorded in their stomachs (NMFS 1999b; NMFS 2006a). Cannibalism is also 
considered common (Gardieff 1999). 
 
EFH Designations—(NMFS 2009a; NMFS 2009b) 8 (Figure A-35) 
 
 Spawning, Eggs, a nd Lar vae—Designated EFH i ncludes t he of fshore w aters in t he G ulf of  

Mexico to the EEZ and portions of the Florida Straits. 
 
 Juveniles/Subadults (<45 c m [ 17.7 i n.] F L)—Designated E FH i ncludes l ocalized ar eas i n t he 

central G ulf of  Mex ico f rom Loui siana t hrough t he F lorida P anhandle an d i n t he A tlantic of f o f 
Georgia, South C arolina, and North C arolina to Maryland, an d f rom D elaware t o C ape C od, 
Massachusetts and southern east coast of Florida through the Florida Keys. 

 
 Adults (≥45 cm [17.7 in.] FL)—Designated EFH includes the central Gulf of Mexico off of Texas 

through Florida and localized areas in the Atlantic Ocean off of South Carolina and the northern 
east coast of Florida, and from Cape Hatteras, North Carolina to Cape Cod, Massachusetts the 
southern east coast of Florida through the Florida Keys.  

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-35. Essential fish habitat designated in the New Jersey Study Area for juvenile and adult 
lifestages of skipjack tuna. Source data: NMFS (2009).8 
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♦ Thresher shark (Alopias vulpinus) 
 

Management—The c ommon t hresher s hark i s managed un der t he P elagic S hark MU  t hrough t he 
Final Consolidated Atlantic HMS FMP (NMFS 2006a). 
 
Status—The common thresher shark does not have an overfished status nor is it subject to 
overfishing ( NMFS 2 009d). T his s pecies i s m oderately pr oductive, and the m ost pr oductive of  al l 
threshers (Cortés 2008; Smith et al. 2008a), but nonetheless has demonstrated its vulnerability under 
intensive harvest. T he 20 09 I UCN c lassifies t he t hresher s hark as  v ulnerable due t o its apparent 
decline in abundance in this region and high fishing pressure from pelagic fleets.18 
 
Distribution—The c ommon thresher s hark i s di stributed c ircumglobally i n t he A tlantic, Pacific, and  
Indian oceans and in the Mediterranean (Compagno 1984a; Tricas et al. 1997; Compagno 2002). In 
the nor thwest Atlantic, common thresher sharks occur from Nova Scotia to Argentina, including the 
Gulf of Mexico (Branstetter and Burgess 2002c). 
 
Habitat Associations—This s pecies i s m ost frequently e ncountered in t emperate waters and t he 
most coastal of all thresher sharks (Compagno 2002) and usually occurs within 72 to 135 km (40 to 
75 m iles) of  l and (Strasburg 195 8; L itvinov 1990) i n t emperate and oc casionally t ropical s eas ov er 
continental a nd insular s helf and s lopes ( Compagno 198 4a). J uveniles i nhabit c oastal ba ys a nd 
nearshore waters, whereas adul ts ar e m ore c ommon ov er t he c ontinental s helf but  al so oc cur i n 
oceanic waters beyond the shelf break (Jordan 1999; Goldman and members of the Shark Specialist 
Group 2001; Branstetter and Burgess 2002c). They are commonly observed at the surface but  are 
known to inhabit depths of up to 550 m (1,840.5 ft) (Jordan 1999).  
 
Life History—The common thresher shark appears to have a seasonal reproductive cycle in various 
parts of  i ts r ange; f or ex ample, m ating pr esumably t aking pl ace dur ing midsummer i n t he 
northeastern Atlantic (Moreno et al. 1989), with an estimated gestation period of about nine months 
(Goldman 2005). Birth is thought to occur in the spring months in the northeastern Atlantic (Moreno et 
al. 1989) with this ovoviviparous species producing a litter of two to four pups (Smith et al. 2008b). 
The common thresher in the North Hemisphere apparently undertakes inshore and northerly coastal 
migrations during the warm season (~April to August) in the eastern and western Atlantic (Moreno et 
al. 1989).  
 
Forage Species—The common thresher preys on invertebrates (squid and pelagic crabs) and small 
schooling fishes such as anchovy, hake, sardine, and small mackerels (Preti et al. 2001; Smith et al. 
2008b). Feeding is often associated with areas characterized by high biological productivity and the 
presence of  s trong f rontal z ones s eparating r egions of  upw elling a nd a djacent ar eas, and s trong 
horizontal a nd v ertical m ixing of  s urface and s ubsurface waters – habitats c onducive to production 
and maintenance of schooling pelagic prey (Smith et al. 2008b). 
 
EFH Designations—(NMFS 2009a; NMFS 2009b) 8 (Figure A-36) 
 
 Neonate/YOY, Juveniles, and Adults—Designated EFH includes localized areas in the Atlantic 

Ocean of f the mid-coasts of F lorida, Georgia, South Carolina, and t he Gulf of  Maine, and f rom 
North C arolina t hrough C ape C od, Mas sachusetts as  well as  localized areas i n c entral Gulf of  
Mexico and Florida Keys. 

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-36. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
common thresher sharks. Source data: NMFS (2009).8 
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♦ Tiger Shark (Galeocerdo cuvier)  
 

Management—Tiger shark is managed under the Large Coastal Shark MU through the Final 
Consolidated Atlantic HMS FMP (NMFS 2006a). 
 
Status—Currently, t iger sharks are not c lassified as overfished nor is overfishing occurring (NMFS 
2009d). The 2009 IUCN Red List classifies tiger shark as lower risk/near threatened.19 
 
Distribution—Tiger s harks ar e f ound t hroughout t he t emperate and t ropical c oastal waters of  t he 
world, with t he ex ception of  t he Medi terranean S ea ( Knickle 1999 b; N atanson et al . 19 99). I n t he 
North Atlantic, this species ranges from Cape Cod, Massachusetts to Uruguay, including the Gulf of 
Mexico, Bermuda, and the islands of the Caribbean (Randall 1992). It is rarely encountered north of 
the MAB (Skomal 2007) and is a year-round resident in the coastal waters of Florida (Natanson et al. 
1999).  
 
Habitat Associations—Tiger sharks are present over a wide variety of marine habitats but display a 
preference for cloudy or turbid coastal waters (Compagno 1984b; Knickle 1999b; Ferrari and Ferrari 
2002). They are found across the continental shelf, as well as in estuaries, harbors, and inlets, from 
surface waters to depths o f up to 350 m (1,148 f t) (Compagno 1984b; Knickle 1999b). They prefer 
waters with temperatures exceeding 18˚C (64.4°F) (Branstetter and Burgess 2002b). Tiger sharks are 
nocturnal, hunting in shallow waters of bays, estuaries, and lagoons, then returning to deeper waters 
during daylight hours (Compagno 1984b; Tricas et al. 1997; Ferrari and Ferrari 2002). 
 
Life History—This species partakes in extensive migrations throughout the north Atlantic: seasonal - 
from C uba t o N ova S cotia and t ransoceanic - traveling di stances of  2, 300 k m (1,241.1 N M) f rom 
Cuba to Africa (Natanson et al. 1999; Ferrari and Ferrari 2002; Driggers et al. 2008). Tiger sharks are 
ovoviviparous. In the northern hemisphere, mating takes place between March and May and pupping 
is r eported t o oc cur f rom April t o J une of  t he f ollowing year ( Compagno 19 84b; K nickle 1999b) . 
Gestation per iod ap pears t o be abo ut 1 year pr oducing l arge l itters, us ually c onsisting of  35 t o 55  
pups ( Castro 198 3; N MFS 2009a) . Areas of  hi gh t iger s hark neonat e oc currence ar e c onsidered 
important pupping areas within a range extending from 27° to 35°N, south of the Study Area (Driggers 
et al. 2008). 
  
Forage Species—Tiger s harks feed on a wider variety of pr ey than m ost ot her s hark s pecies, 
including other sharks, skates, fishes (goosefish and bluefish), squid, horseshoe crab (Limulus 
polyphemus), crab, conch, birds, marine mammals, and sea turtles (Branstetter and Burgess 2002b). 
They also have the propensity to consume ‘garbage’ of human origin, including plastics, metal, sacks, 
kitchen scraps, and almost any other item discarded in the sea (Randall 1992).  
 
EFH Designations—(NMFS 2009a; NMFS 2009b) 8 (Figure A-37) 
 
 Neonate/YOY (≤204 cm [80.3 in.] TL)—Designated EFH includes the Gulf of  Mex ico of f Texas, 

western Louisiana, and the Florida Panhandle and in the Atlantic Ocean from the mid-east coast 
from Florida to New England. 

 
 Juveniles (205 to 319 cm [80.7 to 125.6 in.] TL)—Designated EFH includes the central Gulf of 

Mexico of f Texas and Lou isiana an d f rom Mi ssissippi t hrough t he F lorida K eys and al ong t he 
Atlantic east coast from Florida to New England. 

 
 Adults (≥320 cm [126 in.] TL)—Designated EFH includes the Gulf of Mexico from Texas to the 

west c oast of F lorida and t he F lorida K eys an d a long t he Atlantic e ast c oast f rom F lorida t o 
southern New England. 

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-37. Essential fish habitat designated in the New Jersey Study Area for juvenile and adult 
lifestages of tiger sharks. Source data: NMFS (2009).8 
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♦ White Shark (Carcharodon carcharias)  
 

Management—White s hark i s managed und er t he P rohibited Species MU  t hrough t he F inal 
Consolidated Atlantic HMS FMP (NMFS 2006a). 
 
Status—Currently, white shark is not  c lassified as overfished nor  is overfishing occurring. In 1997, 
the U.S. implemented a catch-and-release only recreational fishery, while prohibiting pos session of  
the species (NMFS 2009d). In addition, Baum et al. (2003) reported an 80% decline in longline CPUE 
suggesting a decrease in population size over time. The 2009 IUCN Red List classifies white shark as 
vulnerable or facing a high risk of extinction in the wild.20 
 
Distribution—White sharks are found worldwide in temperate and s ubtropical regions, including all 
major oc ean bas ins, t he Mediterranean Sea, a nd s everal t ropical l ocations ( Bruce 200 8). In t he 
northwest Atlantic, it occurs from Newfoundland to Florida, the northern Gulf of Mexico, the Bahamas, 
and Cuba as  well as from Brazil to Argentina (Castro 1983; Compagno 1984a). The white shark is 
rare s outh of  C ape H atteras, N orth C arolina, and i n t he G ulf of  Mex ico ex cept dur ing t he w inter 
(Castro 1983). White sharks ( individuals <200 cm [78.8 i n.]) are m ore abundant in the MAB (Cape 
Hatteras, N orth C arolina t o C ape C od, Massachusetts) on t he c ontinental s helf from A pril t hrough 
December than any other region in the western North Atlantic (Casey and H.L. Pratt Jr. 1985).  
 
Habitat Associations—White sharks are an epipelagic shark, but can be found utilizing depths over 
250 m  (820 f t) (Compagno 2002) . They primarily inhabit coastal and offshore waters of  continental 
and insular shelves occurring from the shoreline (including coastal bays, lower reaches of estuaries, 
surf zone, and continental islands) to shelf and slope waters (Castro 1983; Compagno 1984a; Martins 
and Knickle 1999). This shark is commonly found in areas of small coastal archipelagos inhabited by 
pinnipeds ( main pr ey items), of fshore r eefs, bank s, and s hoals, as  well as  r ocky h eadlands w here 
deeper water is closer to shore (Martins and Knickle 1999). Larger individuals are more common in 
subtropical and tropical waters than smaller white sharks (<3 m [9.8 ft] in length), which typically are 
confined t o t emperate waters ( Compagno 198 4a) with 15˚C (27°F) isotherm being their northern 
latitude limit (Casey and H.L. Pratt Jr. 1985).  
 
Life History—Very little is known of the white shark’s reproductive behavior and habitat association, 
but records indicate that live young are born in warm temperate neritic shelf waters during the spring 
to late summer (Martins and Knickle 1999). This species is known to be oophagous and can carry 7 
to 10 em bryos ( NMFS 20 09a). T he w hite s hark i nhabits waters ov er t he c ontinental s helf i n t he 
summer and migrates to warmer waters during the winter months (Castro 1983). Bonfil et al. (2005) 
reported that white sharks undergo coastal migrations as  well as transoceanic return migrations. In 
addition, f oraging j uveniles m ay oc cur i n t he m ixed l ayer and ne ar t he s urface a t ni ght, how ever; 
daytime dive patterns suggest diurnal feeding occurs at or near the bottom (Dewar et al. 2004). The 
occurrence of  s mall and intermediate s ize white s harks ( male and f emale) i n t he c ontinental s helf 
waters of  t he M AB up t hrough t he c oastal waters of  Mas sachusetts s uggest t his area s erves as  a  
nursery area for juveniles (Skomal 2007; NMFS 2008b).  
 
Forage Species—White s harks feed on a wide s pectrum of  pr ey, i ncluding p elagic a nd demersal 
finfish, v arious other c hondrichthyans, s ea turtles, p innipeds, c etaceans, c etacean c arrion, s ome 
invertebrates (e.g., squids and crustaceans), and occasionally sea birds such as cormorants (Casey 
and H.L. Pratt Jr. 1985; Compagno 2002; Bruce 2008). 
 
EFH Designations—(NMFS 2009a; NMFS 2009b) 8 (Figure A-38) 
 
 Neonate/YOY, Juveniles, and Adults—Designated E FH includes ar eas a long t he m id- and 

southern west coast of Florida in the Gulf of Mexico and along the mid- and northern east coast of 
Florida, South Carolina, and North Carolina and from Maryland to Cape Cod, Massachusetts in 
the Atlantic. 

 
HAPC Designations—There are no HAPC identified for this species. 
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Figure A-38. Essential fish habitat designated in the New Jersey Study Area for all lifestages of 
white sharks. Source data: NMFS (2009).8 
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