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References to tables and figures included outside Appendix F can be found in the avian section of the 
main body of the report (Volume II: Chapters 2.0, 4.0, and 8.0) and in Appendix C. 
 
In these accounts, “abundance” and “density” are considered to be different aspects of numbers. The 
former is an unmodified index of abundance, being presented as the number of birds detected per 
kilometer of transect per unit time (study, season, month). “Density” is modeled abundance incorporating 
functions of detection, which vary across species, weather conditions, sea-surface conditions, and 
observers, among many other possible variables (see Volume II: Section 8.1). For maps illustrating 
monthly distribution and abundance, that month’s trackline is overlaid on the study area, for seasonal, 
annual, or overall maps, they are not. Thus, it is not possible to determine whether a zero block had no 
birds or was simply not surveyed. 
 
This appendix is provided in order to summarize details of occurrence – on three scales – and of general 
ecology of 15 of the commonest species or species groups detected during the study: scaup, scoters, 
Long-tailed Duck, Red-throated Loon, Common Loon, Cory’s Shearwater, Wilson’s Storm-Petrel, 
Northern Gannet, Whimbrel, Laughing Gull, Herring Gull, Great Black-backed Gull, Common Tern, 
Forster’s Tern, and Razorbill. These 15 species/groups account for >89.6% of all birds detected during 
the course of the project. Just over 87 percent of all birds are represented by a subset of these 15 
species/groups that excludes Cory’s Shearwater, Whimbrel, Forster’s Tern, and Razorbill. This set of 11 
species/groups accounts for all but three of the species for which at least 1000 individuals were recorded. 
 
The potential rotor-swept zone (hereafter RSZ) is mentioned in a few species accounts. The RSZ is the 
zone extending from 30.5 m (101 ft) above sea level (ASL) to 213.4 m (700 ft) ASL. 
 
The 15 accounts are presented in taxonomic order: 
 

• Scaup 
• Scoters 
• Long-tailed Duck 
• Red-throated Loon 
• Common Loon 
• Cory’s Shearwater 
• Wilson’s Storm-Petrel 
• Northern Gannet 
• Whimbrel 
• Laughing Gull 
• Herring Gull 
• Great Black-backed Gull 
• Common Tern 
• Forster’s Tern 
• Razorbill 
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Species Account for Scaup (Aythya) Species 
 

Greater Scaup (Aythya marila) 
Lesser Scaup (Aythya affinis) 

 
Overall Distribution and Ecology 
 
Greater Scaup is the only species of pochard (Tribe Aythyini) with a holarctic distribution. In North 
America, the species breeds on shallow, vegetated lakes from Alaska to Quebec, in disjunct breeding 
populations in central and northern Quebec and Labrador, and from James Bay west to interior Alaska 
(Kessel et al. 2002).  
 
Lesser Scaup is endemic to North America as a breeder and has a more southerly breeding range than 
does Greater Scaup. Its nesting habitat is primarily on vegetated ponds and lakes in and near boreal 
forest. Breeding Lesser Scaup range from most of interior Alaska and Canada, west of Labrador, south 
into the lower 48 states, mainly in North Dakota, Montana, and Wyoming (Austin et al. 1998).  
 
Scaup migration is carried out overland and, to a lesser degree, oversea, and migrating and wintering 
flocks are segregated largely by sex and age. Greater Scaup depart their breeding grounds from mid-
September through late October. Most of the nearctic populations winter to the east of the Mississippi 
River, including the Great Lakes, and, to a lesser extent on the west coast, tending to be much more 
numerous in the northern parts of their range. In winter, Greater Scaup often choose bays with fine sand 
sediments to feed on bivalves and snails (Kessel et al. 2002). Lesser Scaup depart breeding grounds in 
mid- to late September, although, overall, have earlier occurring fall and spring movements than Greater 
Scaup. Lesser Scaup have a much greater affinity for freshwater habitats (e.g., lakes, reservoirs, ponds) 
and their core winter range begins and extends further south than Greater Scaup (Austin et al. 1998). 
Like many waterfowl, during migration and wintering periods, scaup respond to changes in weather and 
the freezing of water bodies with facultative movements (Kessel et al. 2002).  
  
New Jersey Occurrence 
 
In the Atlantic Region, >70% of Greater Scaup are thought to winter in the “Long Island Sound Region,” 
which stretches from south of Cape Cod, Massachusetts, to Sandy Hook, New Jersey. Regional Greater 
Scaup abundance is much lower south of this region, including farther south along the New Jersey coast. 
By March, Greater Scaup start returning north. Small numbers can be found in New Jersey (mostly first-
year birds) in most years into early June (Kessel et al. 2002).  
 
In New Jersey, Lesser Scaup are rarely found in the large, rafting, wintering flocks characteristic of 
Greater Scaup in the state and the region. Both species may be found in a large variety of aquatic and 
marine habitats and often occur together (Walsh et al. 1999). In New Jersey’s coastal and brackish water 
habitats, Greater Scaup always outnumbers Lesser Scaup, and usually, this ratio is large. 
 
Summary of Occurrence during the Study 
 
In the northern coastal region of New Jersey, numbers of Greater Scaup can be substantial while 
numbers of Lesser Scaup are lower unless coastal bays and inland, freshwater habitats freeze. Analysis 
showed that the majority of scaup were recorded near inlets in the southern half of the study area. Figure 
F-1 depicts the distribution of scaup in January 2009. This month’s data represented the majority of scaup 
recorded during the study. The occurrence of scaup flocks at the ocean shoreline of the study area, as 
supported by the patchy survey data, is not predictable without taking weather patterns into consideration. 
Very cold weather in the region immediately prior to the January 2009 coastal survey froze freshwater 
habitats and coastal bays forcing large numbers of scaup to open coastal water.  
 
Scaup abundance (number of birds per km2) varied greatly during the study while only occurring during 
five months of surveys. High abundance values of 1.98 and 6.65 birds/km (Section 2.3.3.3: Table 2-3) 
were recorded on the occasions that large flocks of scaup were encountered. 
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Scaup were the group of birds to occur in greatest abundance (1.091 individuals) within the RSZ. 
Additionally, 29% of all flying scaup recorded were in the RSZ, the third highest percentage for any group 
(Section 2.3.4: Table 2-8); however, the majority of scaup recorded in the RSZ occurred when bays and 
inland water bodies froze. 
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Figure F-1. Percentile abundance of scaup (all behaviors), January 2009 (n=2,469). 
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Species Account for Scoter (Melanitta) Species 
 

Surf Scoter (Melanitta perspicillata) 
White-winged Scoter (Melanitta fusca) 

Black Scoter (Melanitta nigra) 
 
Overall Distribution and Ecology 
 
Black Scoter 
 
Black Scoter is a holarctic breeder comprised of two subspecies: North American M. nigra americana, 
and Eurasian M. nigra nigra (called Common Scoter; Bordage et al. 1995). North America supports two 
disjunct populations, in western Alaska and northern Quebec, respectively, breeding primarily on small 
lakes (Bordage et al. 1995). In winter, Black Scoters dive from the water’s surface for mollusks in shallow 
coastal waters and over undersea ledges (Bordage et al. 1995).  
 
Molt migration is a prominent feature of the Black Scoter annual cycle. This is carried out primarily 
between late June and late August, with males preceding the incubating females, and occurring most 
prominently in James and Hudson bays in the eastern North American population (Bordage et al. 1995). 
Birds initiate their southward movement in September through mid-October with the largest numbers 
seen in Northumberland Strait, eastern Canada, during the second week of October (Mackinnon et al. 
1991). Large numbers travel down the eastern coast of the U.S. from late September through late 
December. Wintering occurs in limited numbers on Lake Erie and Ontario, rarely on the Gulf Coast, and in 
greatest density in the coastal waters of the Canadian Maritimes down to Florida. Large bays such as 
Delaware and Chesapeake Bays serve as important winter feeding areas due to their large mollusk 
populations. Northward movement begins in mid-February and continues through early June, with adults 
preceding immatures (Bordage et al. 1995). 
 
Surf Scoter 
 
Surf Scoter is endemic to North America, breeding from western Alaska through central Labrador on 
small lakes. Breeding densities and numbers of Surf Scoters are difficult to ascertain due to the vast 
breeding range, sparse coverage by observers and aerial surveys, and secretive habits of the incubating 
and brooding females (Savard et al. 1998). The same problems exist for assessing Black Scoter 
populations, except for the species’ much smaller breeding range. Migration to the wintering areas on 
both coasts of the U.S. occurs primarily over the ocean. Nocturnal and overland components of migration 
are poorly understood for all scoters. Winter foraging occurs in shallow coastal waters, with a preference 
for sandy and rocky tidal and subtidal microhabitats, which relates to a diet of mollusks such as blue 
mussels (Mytilus edulis) and clams.  
 
Post-breeding dispersal and subsequent molt migration is known to occur but is poorly studied for Surf 
Scoters (Savard et al. 1998), occurring from late June to late August. Surf Scoter southward movements 
occur from September through late December and the species begins northward movements by mid-
February and continues to move up the Atlantic coast, and to an unknown extent, overland, through June 
(Savard et al. 1998). 
 
White-winged Scoter 
 
White-winged Scoter is holarctic in distribution. The European and west Asian nominate race, called 
Velvet Scoter, is considered by some to be distinct at the species level from North American deglandi and 
east Siberian stejnegeri. The North American population, extending from Alaska through much of Canada 
west of Quebec, is relatively well-studied. The species nests on freshwater lakes and wetlands and 
makes surface dives throughout the year to catch food, just as the other scoters (Brown et al. 1997).  
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Movements of White-winged Scoter follow the same basic framework of the other two scoters, except that 
they tend to have more-protracted and later-occurring migration periods. The species is also significantly 
less abundant than the other two in wintering areas of the contiguous United States (Brown et al. 1997). 
 
New Jersey Occurrence 
 
In New Jersey, scoters are present as migrant and wintering species from mid-September through early 
June. Most birds lingering later into spring (May and June) are immatures. Similar to other areas of the 
Atlantic Coast, White-winged Scoters arrive later in fall and depart earlier in spring. 
 
Summary of Occurrence during Study 
 
A large percentage of scoters were not identified to species, as it can be difficult to separate these dark 
winged scoter species (Black scoter, Surf Scoter) in the large, multi-species flocks in which they are 
typically found in the state. Thus, the following analyses are presented at the generic level. 
 
The overall (cumulative) abundance (number of birds per km2) and distribution of scoters during the study 
are presented in Figure F-2 [overall]. Differences in occurrence and abundance in the more-offshore 
regions of the study area were clearly defined from fall 2008 through spring 2009 (Figures F-3 [fall08], 
through [winter09] F-5 [spring09]). Scoters were encountered offshore during migration seasons to a 
much larger degree than in the winter; these birds were probably migrating, not foraging locally in those 
areas. Analyses of the group’s distribution in spring 2008 (Figure F-6 [spring08]) and spring 2009 
(Figure F-5 [2nd ref to spring09]) confirms this offshore trend of migrating scoters. In winter 2009, a 
season during which these species should be relatively sedentary, scoters showed a strong coastal 
affinity (Figure F-4 [2nd ref to winter09]. Additional support for this contention is provided by comparing 
the distribution of all scoters recorded as sitting (thus, either loafing or foraging; F-7 [sitting overall]) 
versus that of all behaviors (thus, including flying birds; Figure F-2 [2nd ref to overall]): distribution of the 
latter was shifted somewhat offshore from that of the former. 
 
Scoters were found in considerable abundance throughout the study area in all seasons except summer 
(Section 2.2.3.3: Tables 2-3 through 2-6). White-winged Scoter is, by far, the least abundant of the trio of 
species and its totals do not make the “top-10” (Section 2.2.3.3: Tables 2-3 through 2-6) in any of the 
seasons of the study. Surf and Black Scoters, however, are focal duck species from fall through spring in 
the study area. 
 
Scoters tend to fly at relatively low altitudes and were noted within the RSZ in fairly minimal numbers 
(<2%). 
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Figure F-2. Percentile abundance of scoters (all behaviors), January 2008-December 2009 
(n=17,472). 
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Figure F-3. Percentile abundance of scoters (all behaviors), Fall 2008 (August-November 2008) 
(n=3,554). 
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Figure F-4. Percentile abundance of scoters (all behaviors), Winter 2009 (December 2008-February 
2009) (n=7,843). 
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Figure F-5. Percentile abundance of scoters (all behaviors), Spring 2009 (March-May 2009) 
(n=1,708). 
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Figure F-6. Percentile abundance of scoters (all behaviors), Spring 2008 (March-May 2008) 
(n=1,516). 
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Figure F-7. Percentile abundance of scoters (sitting), January 2008-December 2009 (n=5,767). 
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Species Account for Long-tailed Duck (Clangula hyemalis) 
 
Overall Distribution and Ecology 
 
Long-tailed Duck is a widespread, monotypic duck with a holarctic distribution. Its North American 
distribution spans the arctic and subarctic regions of Greenland, Canada, and Alaska. Long-tailed Ducks 
breed in ponds, streams, and other Arctic wetlands. This duck feeds on a varied diet of aquatic insects, 
crustaceans, fish roe, and vegetation during the breeding season that changes to a diet more focused on 
crustaceans and bivalves during migration and the winter season. Long-tailed Ducks are apparently the 
deepest-diving waterfowl with known diving depths up to 66 m (216.5 ft) being reported (Robertson et al. 
2002). 
 
Migration of Long-tailed Ducks is somewhat segregated by sex and age with adult males moving before 
the adult females and immatures. Molt migration and pre-fall migration staging is known to occur but 
poorly studied. Long-tailed Ducks migrate along the coasts and to a lesser extent, overland, and start to 
arrive (adult males) along the Atlantic coast in October with numbers peaking in late November and 
December. Large wintering numbers occur on both coasts, such as >250,000 at Nantucket, 
Massachusetts, and 700,000 in the Aleutian Islands, Alaska. Wintering Long-tailed Ducks are associated 
with shoals, sometimes a substantial distance from shore. 
 
New Jersey Occurrence 
 
Nearshore coastal water and offshore shoals make up the predominant habitat for wintering Long-tailed 
Ducks in New Jersey. Spring migration commences in late February to late March and runs through May, 
although almost all Long-tailed Ducks have departed New Jersey by late April (Robertson et al. 2002). 
 
Summary of Occurrence during the Study 
 
A summary of the cumulative abundance (number of birds per km2) of Long-tailed Ducks during the study 
is presented in Figure F-8 [overall]. This same pattern is also seen when viewing just one month of 
survey effort (e.g., January 2009 [Figure F-9] [jan09]). Over half (56%) of all Long-tailed Ducks recorded 
during the study were counted in winter 2009 (Appendix C: Table C-1). As predicted by their habitat use 
outside New Jersey, Long-tailed Ducks were primarily present coastally in the study area, but with some 
offshore presence in the extensive shoals system in the southern half of the study area. Other species of 
ducks that are known to specialize on shoals (e.g., scoters) are not as common, however, at these 
shoals.. 
 
Long-tailed Duck abundance was as high as 0.36 birds/km on offshore surveys and 4.49 birds/km on 
coastal surveys with both highs recorded during winter 2009 (Table 2-3). Comparisons between the 
magnitude of offshore and coastal abundances for Long-tailed Duck in other seasons of the study show 
similar ratios. 
 
The species was not detected within the RSZ. 
 
Literature Cited 
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America online in A. Poole, Ed. Ithaca: Cornell Lab of Ornithology. Retrieved from the Birds of 
North America Online: http://bna.birds.cornell.edu/bna/species/651. Accessed 1 January 2010. 
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Figure F-8. Percentile abundance of Long-tailed Duck (all behaviors), January 2008-December 
2009 (n=4,551). 
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Figure F-9. Percentile abundance of Long-tailed Duck (sitting), January 2009 (n=895). 
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Species Account for Red-throated Loon (Gavia stellata) 
 
Overall Distribution and Ecology 
 
Red-throated Loon is the smallest of the five loon species (McIntyre 1994). Its breeding range is the 
largest of all the loons’, nesting throughout the arctic zone of the northern hemisphere (Terres 1991). In 
North America, it breeds across Alaska and Canada to Greenland, south to Labrador and Newfoundland 
on the East Coast (Powers and Cherry 1983; Walsh et al. 1999). The species leaves the Arctic later than 
does Common Loon (Sherony et al. 2000) and migrates primarily down the Atlantic and Pacific coasts to 
overwinter in bays and open ocean (Terres 1991; Walsh et al. 1999). A large portion of the Atlantic coast 
migrants travel through the Great Lakes, especially Lake Ontario (Sherony et al. 2000). Adult Red-
throated Loons molt on or near the breeding grounds before departing for winter grounds (Barr et al. 
2000), explaining its later departure from breeding grounds and its later occurrence as a migrant in fall. 
The species often migrates singly, but in areas of high abundance can be seen in fairly large flocks (>50 
individuals) on migration (D. Tetlow pers. comm). On the East Coast, the species winters regularly as far 
south as South Carolina, rarely to the Gulf of Mexico and Florida (Sherony et al. 2000).  
 
New Jersey Occurrence 
 
Red-throated Loons migrate over coastal waters (Powers and Cherry 1983), and occur in greater 
numbers in fall migration (mid-October through early December) than in spring (March through early May; 
Walsh et al. 1999). During migration, the species is one of the more abundant species counted at the 
Avalon Seawatch (Walsh et al. 1999) and Cape May is an important wintering area (Terres 1991). 
Rowlett (1980) noted that the species is fairly common within 20 km (10.8 NM) of shore and rare beyond 
50 km (27 NM). 
 
Summary of Occurrence during the Study 
 
In winter 2008, Red-throated Loons were distributed mostly along the coast, with concentrations near 
Little Egg Inlet, off Brigantine, and just south of Ocean City (Figure F-10 [winter08]). In winter 2009, the 
species showed a strong coastal presence (Figure F-11 [winter09]), especially in the northern portion of 
the study area, around Barnegat Light. In spring 2008, highest densities were off Great Bay in the middle 
portion of the study area (Figure F-12 [spring08]), but in spring 2009, they were more widely scattered, 
with a stronger coastal presence in the northern portion, particularly east and south of Barnegat Light 
(Figure F-13 [spring09]). 
 
For fall 2008 and 2009, Red-throated Loons were only observed in November, except for 38 seen during 
the October 2008 coastal survey. There were many more in fall 2008 than in fall 2009 (Appendix C: 
Table C-1). However, distribution for the species was much more coastal in fall 2008 (Figure F-14 
[fall08]) than in fall 2009, which showed widely scattered densities, mostly within the southern portion of 
the study area (Figure F-15 [fall09]). 
 
Overall distribution of Red-throated Loon showed a widely scattered presence throughout, but with the 
highest abundance being coastal (Figure F-16 [overall]). There was no apparent correlation of 
abundance to shoal presence (Figure 2-7). 
 
A total of 173 migrating Red-throated Loons were observed during the supplemental sea watch/transect 
surveys (Table 4-4). Although some were observed flying as far as 37.0 km (20 NM) from shore (the 
width of the study area), 81% (140) were within 3.7 km (2 NM) of the coast. 
 
A total of 3,598 flying Red-throated Loons were observed during the offshore and coastal surveys, and 
2% (79) of these individuals were observed flying in the RSZ. When considered separately, 4% (62) of 
the 1,597 coastal flying Red-throated Loons were within the RSZ compared to 1% (24) of the 2,001 
offshore flying loons. 
 
 



JULY 2010 NJDEP EBS FINAL REPORT: VOLUME II 

F-18 

Literature Cited 
 
Barr, J.F., C. Eberl, and J.W. Mcintyre. 2000. Red-throated Loon (Gavia stellata), The Birds of North 

America online in A. Poole, Ed. Ithaca: Cornell Lab of Ornithology. 
http://bna.birds.cornell.edu/bna/species/513 doi:10.2173/bna.513. Accessed 2 February 2010. 

McIntyre, J.W. 1994. Loons in freshwater lakes. Hydrobiologia 279/280:393-413. 
Powers, K.D. and J. Cherry. 1983. Loon migrations off the coast of the northeastern United States. 

Wilson Bulletin 95(1):125-132. 
Rowlett, R.A. 1980. Observations of marine birds and mammals in the northern Chesapeake Bight. 

FWS/OBS-80/04. Washington, D.C.: U.S. Fish and Wildlife Service. 
Sherony, D.F., B.M. Ewald, and S. Kelling. 2000. Inland fall migration of Red-throated Loons. Journal of 

Field Ornithology 71(2):310-320. 
Terres, J.K. 1991. Red-throated Loon. Page 595 in The Audubon Society encyclopedia of North American 

birds. New York, New York: Wings Books. 
Walsh, J., V. Elia, R. Kane, and T. Halliwell. 1999. Birds of New Jersery. Bernardsville, New Jersey: New 

Jersey Audubon Society. 
 



JULY 2010 NJDEP EBS FINAL REPORT: VOLUME II 

F-19 

 
 

Figure F-10. Percentile abundance of Red-throated Loon (all behaviors), Winter 2008 (January-
February 2008) (n=161). 
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Figure F-11. Percentile abundance of Red-throated Loon (all behaviors), Winter 2009 (December 
2008-February 2009) (n=610). 
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Figure F-12. Percentile abundance of Red-throated Loon (all behaviors), Spring 2008 (March-May 
2008) (n=181). 
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Figure F-13. Percentile abundance of Red-throated Loon (all behaviors), Spring 2009 (March-May 
2009) (n=305). 
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Figure F-14. Percentile abundance of Red-throated Loon (all behaviors), Fall 2008 (August-
November 2008) (n=685). 
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Figure F-15. Percentile abundance of Red-throated Loon (all behaviors), Fall 2009 (August-
November 2009) (n=449). 
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Figure F-16. Percentile abundance of Red-throated Loon (all behaviors), January 2008-December 
2009 (n=2,593). 
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Species Account for Common Loon (Gavia immer) 
 
Overall Distribution and Ecology 
 
The Common Loon is a migratory bird inhabiting northern North America, Greenland, and Iceland (Mitro 
et al. 2008). Common Loon is a long-lived species, possibly living greater than 30 years (Mitro et al. 
2008) and able to breed for possibly 20 years or more (Piper et al. 2000). It breeds in freshwater lakes in 
boreal and arctic habitats and overwinters in marine waters (Powers and Cherry 1983). In North America, 
its breeding locations range from Alaska across Canada and into the northernmost contiguous United 
States (Piper et al. 2000; Evers 2007). During the 20th century, loon populations declined due to hunting, 
human disturbance, and habitat loss (DeSorbo et al. 2008). Populations have recently increased, but New 
England breeding populations and, especially, those of Atlantic Canada, are affected by mercury 
bioaccumulation through fish prey (Burgess et al. 2005; Mitro et al. 2008). Evers (2007) noted that the 
North American adult population consists of 607,000 to 635,000 individuals, with 94% of the breeding 
population inhabiting Canada. During fall migration (August through November; Walsh et al. 1999) the 
population increases to between 710,000 and 743,000 individuals, consisting of adults and young (Evers 
2007). During the breeding season, loons feed mainly on fish in freshwater lakes; during winter they 
primarily feed upon marine bottom-dwelling crustaceans (Daub 1989; Grant 1996; Thompson and Price 
2006). Loons feed by diving from the surface and have been known to hunt at depths up to 60 m (197 ft; 
Thompson and Price 2006). 
 
Common Loons remain on freshwater lakes until just before the water freezes (Kenow et al. 2002). Just 
prior to migration loons gather in assemblages (McIntyre 1978; McIntyre and Barr 1983). While some 
sources indicate that the species migrates singly (Piper et al. 2000), it is common in small to medium-
sized flocks (<50 individuals) at most sites with extensive visible loon migration (e.g., Whitefish Point, 
Michigan, and Avalon, New Jersey). Loons migrating from the Great Lakes over eastern New York were 
recorded at a mean altitude of 2.1 km (1.1 NM) above sea level (Kerlinger 1982). The vast majority of 
Common Loons overwinter in marine waters; approximately 70% of the North American population of 
Common Loons migrate to the Atlantic coast and Gulf of Mexico, and the remaining 30% migrate to the 
Pacific coast (Evers 2007). Adult Common Loons do not conduct their wing molt until reaching wintering 
grounds (Evers 2007). As this molt is synchronous (as it is in all loons), these individuals are flightless for 
much of the winter. Spring migration occurs from April through early June (Walsh et al. 1999). Powers 
and Cherry (1983) detected substantial spring and fall migration in offshore waters of the northeast United 
States. The authors determined that Common Loons migrate shoreward of the 200-m (656.2-ft) isobath 
following the continental shelf. The mid-Atlantic migration occurs closer to shore and is more condensed 
compared to migrants northeast of Long Island (Powers and Cherry 1983). 
 
New Jersey Occurrence 
 
Fall migrations to New Jersey occur from August through mid-November, and the spring migration occurs 
from early April to early June (Walsh et al. 1999). The species is a common migrant at the Avalon 
Seawatch (Walsh et al. 1999), but is greatly outnumbered there by Red-throated Loon. 
 
Common Loons overwinter off the Atlantic coast as far north as Newfoundland and Labrador and south to 
the Florida Keys, as well as the Gulf Coast. Evers (2007) found that loons from New York and the 
remaining New England populations migrate to Long Island Sound and New Jersey, whereas Kenow et 
al. (2009) found that loons from New York overwintered off Massachusetts, Rhode Island, and southern 
New Jersey. Loons from Quebec and the Great Lakes area migrate over New York, primarily following the 
Finger Lakes, and overwinter from the mid-Atlantic to the Gulf of Mexico (Haefele et al. 2005; Evers 
2007). Chesapeake Bay is known to contain hundreds of loons (Thompson and Price 2006) from Quebec 
and Ontario populations (Evers 2007). Loons from the mid-continent, such as western Ontario and 
Manitoba, also migrate to the mid-Atlantic (Evers 2007). Along the Atlantic Coast large concentrations 
overwinter off Virginia, Carolinas, and Florida (Grant 1996; Kenow et al. 2002; Evers 2007). Loons 
primarily overwinter within coastal waters, but also extend offshore, perhaps up to 100 km (54 NM), and 
are spread out over the continental shelf (Haney 1990; Kenow et al. 2002; Evers 2007). Kenow et al. 
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(2009) found that radio-marked loons mostly overwintered within 10.5 km (5.7 NM) of shore, in water 
depths ranging from 3.1 to 19.6 m (10.2 to 64.3 ft). 
 
Summary of Occurrence during the Study 
 
Common Loon was scattered widely throughout the study area during the course of the study (Figure F-
17 [overall]). In winter 2009, 1,154 Common Loons were observed, with a strong coastal affinity; 457 of 
these were observed on one coastal survey (25 February 2009). The greatest coastal concentrations 
(number of birds per km2) were opposite and north of Great Bay, as well as just off Brigantine and 
opposite and south of Ocean City (Figure F-18 [sitting winter09]). Offshore loon distribution was widely 
scattered and did not appear correlated with shoal presence (Section 2.3.3.1: Figure 2-7), even when 
considering just “sitting” Common Loons (Figures F-19 [sitting winter08], through [F-20; sitting 
winter09], F-21 [sitting winter10]), which comprise the vast majority of observations at that season (as 
the adults are flightless), and when considering all sitting loons (2,762) during the course of the study 
(Figure F-22 [sitting overall]). 
 
Nearly twice as many Common Loons were seen in spring 2009 (897) than in spring 2008 (450). For both 
years more loons were observed offshore than coastally, with distributions widely scattered within the 
study area (Figures F-23 [spring09] and F-24 [spring08]). There were nearly twice as many Common 
Loons observed in fall 2008 (387) as in fall 2009 (196). In 2008, nearly 100% of the Common Loons were 
seen in October and November (one was seen in September), compared to 2009, when 99% were seen 
in November only. Fall 2008 offshore distribution was more widely scattered through the study area than 
in fall 2009 (Figures F-25 [fall09] and F-26 [fall08]), which showed a much stronger presence in the 
southern portion. There did not appear to be a strong coastal presence in either year except for high 
abundance near Barnegat Bay in fall 2009. These birds were mostly recorded as flying because a low 
density of sitting birds can be seen in Figure F-27 “Sitting” Fall 2009). 
 
A total of 156 migrating Common Loons was observed during the supplemental sea watch/transect 
surveys (Section 4.3.3: Table 4-4) and were observed flying throughout the width of the study area; 
unlike for all other focus species of the study, Common Loon exhibited a nearly flat distribution of 
occurrence relative to distance from shore. A total of 734 flying Common Loons were observed in 2008 
and 2009 on the offshore and coastal surveys, and 9% (66) of these were observed flying in the RSZ. 
When considered separately, 7% (10) of the 135 coastal flying Common Loons were within the RSZ 
compared to 9% (56) of the 599 offshore flying loons. 
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Figure F-17. Percentile abundance of Common Loon (all behaviors), January 2008-December 2009 
(n=3,041). 
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Figure F-18. Percentile abundance of Common Loon (all behaviors), Winter 2009 (December 2008-
February 2009) (n=1,148). 
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Figure F-19. Percentile abundance of Common Loons (sitting), Winter 2008 (January-February 
2008) (n=19). 
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Figure F-20. Percentile abundance of Common Loons (sitting), Winter 2009 (December 2008-
February 2009) (n=1,119). 
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Figure F-21. Percentile abundance of Common Loons (sitting), Winter 2010 (December 2009) 
(n=226). 
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Figure F-22. Percentile abundance of Common Loons (sitting), January 2008-December 2009 
(n=2,257). 
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Figure F-23. Percentile abundance of Common Loon (all behaviors), Spring 2008 (March-May 2008) 
(n=216). 
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Figure F-24. Percentile abundance of Common Loon (all behaviors), Spring 2009 (March-May 2009) 
(n=89). 
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Figure F-25. Percentile abundance of Common Loon (all behaviors), Fall 2008 (August-November 
2008) (n=325). 
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Figure F-26. Percentile abundance of Common Loon (all behaviors), Fall 2009 (August-November 
2009) (n=194). 
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Figure F-27. Percentile abundance of Common Loons (sitting), Fall 2009 (August-November 2009) 
(n=104). 
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Species Account for Cory’s Shearwater (Calonectris diomedea) 
 
Overall Distribution and Ecology 
 
Cory’s Shearwater is considered by most authors to consist of two subspecies: C. d. diomedea and C. d. 
borealis (Onley and Scofield 2007). C. d. diomedea breeds on Mediterranean islands while C. d. borealis 
breeds on islands off the coasts of Portugal and northwestern Africa. Non-breeders of both subspecies 
are known to disperse to the western Atlantic during summer and fall (Haney and McGillivary 1985). Like 
other species of the order Procellariiformes, Cory’s Shearwater spends most of its life at sea, coming to 
land only to nest. This species feeds mainly on fish and mollusks captured by skimming along the surface 
or executing shallow surface-dives (Harrison 1983).  
 
New Jersey Occurrence 
 
Cory’s Shearwater is present in New Jersey waters from May to early November. While most common far 
offshore, this species is often found within 24 km (13 NM) of the coast and is occasionally seen from land 
(Walsh et al. 1999). There has been no published effort to quantify the occurrence of the species in the 
state’s waters. 
 
Summary of Occurrence during Study 
 
Both C. d. diomedea and C. d. borealis were recorded, though separation of subspecies from a moving 
platform proved difficult and was not often possible. Of the individuals that were identified to subspecies, 
however, the vast majority were C. d. borealis.  
 
Cory’s Shearwater was recorded in summer and fall of both 2008 and 2009, only on the shipboard 
offshore surveys, with the highest seasonal abundance occurring in summer 2008 (Appendix C: Table 
C-1). Individuals were recorded as early as June and as late as November.  
 
Comparing this species’ abundance (number of birds per km2) within the study area from one year to the 
next is complicated by disparities in survey coverage between the two years of the study. Several of the 
blocks with high densities of Cory’s Shearwaters for a month in one year of the study received little or no 
survey coverage in the same month of the other year, such as in August 2008 and August 2009 (Figures 
F-28 [aug08] and F-29 [aug09]). The fact that no surveys were conducted in July 2009 makes data 
comparison problematic. Although the lack of surveys during July 2009 makes a summer-to-summer 
comparison impossible, it is fair to note that this species was found during summer 2009 in 
unprecedented numbers in New England as far north as the Gulf of Maine1 (M. Iliff pers. comm., D. 
Lovitch pers. comm.). This phenomenon was apparent when 47 Cory’s Shearwaters were recorded on 
the August 2009 shipboard offshore surveys, compared to only 14 on the August 2008 surveys. 
 
None of the 183 Cory’s Shearwaters recorded in flight exceeded an altitude of 7.6 m (25 ft). 
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Figure F-28. Percentile abundance of Cory's Shearwater (all behaviors), August 2008 (n=13). 
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Figure F-29. Percentile abundance of Cory's Shearwater (all behaviors), August 2009 (n=55). 
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Species Account for Wilson’s Storm-Petrel (Oceanites oceanicus) 
 
Overall Distribution and Ecology 
 
Wilson’s Storm-Petrel is an abundant seabird (Enticott and Tipling 1997; Büßer et al. 2004) with an 
Antarctic circumpolar breeding range (Copestake and Croxall 1985; Quillfeldt et al. 2005). During the 
breeding season in the Southern Hemisphere, they feed predominantly upon Antarctic krill (Euphausia 
superba) and migrate north during the austral winter when prey become scarce (Büßer et al. 2004). 
During the non-breeding season (April to October; Brown 1988), the species is distributed mainly 
throughout the Atlantic, South Pacific, Indian and Southern Oceans, with small numbers extending north 
in the eastern Pacific to, at least, California (Sibley 2000) and in the Mediterranean (DoN (Department of 
the Navy) 2007).  
 
Wilson’s Storm-Petrel comes ashore only during the breeding season. This species, as do most members 
of the Procellariiformes, uses olfaction in foraging (Nevitt 1999; Nevitt et al. 2004). When resting, they 
may form rafts of tens to hundreds of individuals (Brown 1988). Brown (1988) noted that the species is 
abundant along the outer edge of the Continental Shelf from Georges Bank to Cape Hatteras, probably 
due to the topographically-influenced upwellings and convergences of shelf and deeper waters. Wilson’s 
Storm-Petrels also scavenge opportunistically, being known to feed on offal from fishing vessels, as well 
as on carrion such as dead whales (Payne et al. 1983; DoN [Department of the Navy] 2007). 
 
New Jersey Occurrence 
 
Wilson’s Storm-Petrel is distributed off New Jersey in both inshore and offshore waters and can be seen 
from shore off Cape May Point beginning in May. In the North Atlantic, Wilson’s Storm-Petrels begin 
departing for their breeding grounds in August (Walsh et al. 1999). 
 
Summary of Occurrence during Study 
 
During shipboard offshore surveys in 2008, Wilson’s Storm-Petrel numbers were relatively constant in 
summer, climbed to peak at 1,245 in August, and dropped to just three in September (Appendix C: Table 
C-1); none were seen on coastal surveys. The abundance noted in 2008, both in magnitude and in 
distribution through the year, is in marked contrast to that of 2009, which had a peak count of only 299 
(August), but 247 recorded in September, and 18 during coastal surveys.  

In June 2008, Wilson’s Storm-Petrels were distributed more uniformly throughout the study area (Figure 
F-30 [jun08]) than they were in June 2009, when there were distinct concentrations in the northern and 
southern portions of the study area (Figure F-31 [jun09]). Note that total summer distributions cannot be 
compared due to the lack of July 2009 surveys. In August 2008, individuals were distributed more 
uniformly through the study area, but with a noticeable concentration in the extreme southern area off 
Hereford Inlet (Figure F-32 “All Behavior” August 2008). In contrast, the majority of August 2009 
observations occurred in the northern half of the study area, predominantly northward of Brigantine 
(Figure F-33 [aug09]). Fall 2009 (August and September) abundance showed a definite northerly 
distribution (Figure F-34) compared to fall 2008 (essentially August, since only three occurred in 
September [Figure F-32 “All Behavior” August 2008). 
 
Overall, Wilson’s Storm-Petrel exhibited a widely scattered presence in the study area, predominantly 
offshore (Figure F-35 [overall]). There did not appear to be any correlation to shoal presence (Section 
2.2.3.1: Figure 2-7), except for, possibly, within the extreme ends of the study area: in the northern 
portion off Barnegat Bay and in the southern portion off Hereford Inlet. Although most Wilson’s Storm-
Petrels were observed flying, none flew within the RSZ (30.5 m to 213.4 m; 100 ft to 700 ft). 
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Figure F-30. Percentile abundance of Wilson's Storm-Petrel (all behaviors), June 2008 (n=198). 
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Figure F-31. Percentile abundance of Wilson's Storm-Petrel (all behaviors), June 2009 (n=113). 
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Figure F-32. Percentile abundance of Wilson's Storm-Petrel (all behaviors), August 2008 (n=1,245). 
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Figure F-33. Percentile abundance of Wilson's Storm-Petrel (all behaviors), August 2009 (n=322). 
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Figure F-34. Percentile abundance of Wilson's Storm-Petrel (all behaviors), Fall 2009 (August-
November 2009) (n=570). 
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Figure F-35. Percentile abundance of Wilson's Storm-Petrel (all behaviors), January 2008-
December 2009 (n=2,339). 
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Species Account for Northern Gannet (Morus bassanus) 
 
Overall distribution and ecology 
 
Northern Gannet is endemic to the North Atlantic, occurring in near-coastal waters on both sides of the 
Atlantic Ocean south to Florida in the west and to northwest Africa in the east (Mowbray 2002). The 
species breeds in North America at six major colonies, three each in Quebec and Newfoundland 
(Mowbray 2002). In the eastern Atlantic, there are at least 32 established colonies and the species 
occupies 48° of latitude from Norway to France (Mowbray 2002). Birds on both sides of the ocean move 
south for the winter, with most leaving the breeding range on the western side. The species primarily 
obtains food by plunge diving from heights up to 40 m (131.2 ft; Mowbray 2002) and diving to depths 
down to 15 m (49.2 ft; Garthe et al. 2000). Principle prey species include surface-schooling fish, 
particularly capelin (Mallotus villosus), sandlance (Ammodytes hexapterus), herring (Clupea harengus), 
and menhaden (Brevoortia spp.), and invertebrates such as long-finned squid (Loligo pealei; Mowbray 
2002). The species is particularly known to exploit such fish when schools are forced to the surface by 
predatory fish species, such as bluefish (Pomatomus saltatrix; Mowbray 2002). 
 
Birds depart breeding grounds and surrounding waters from late September (juveniles) through mid- to 
late October (adults), with the last birds leaving by early November (Mowbray 2002). Fall migrants appear 
to be mostly restricted to the continental shelf in the western Atlantic. Winter distribution ranges from just 
south of the breeding grounds into the Gulf of Mexico (Dunn and Alderfer 2006), with adults remaining 
closer to the breeding grounds than do younger birds (Mowbray 2002). However, contra Mowbray (2002; 
and references therein), the vast majority of Northern Gannets wintering in New Jersey waters are adults 
and even the younger birds present are of older age classes. 
 
Northward movement in spring begins in late February (adults), through early March (subadults), to April 
(immatures), and continues into early June (Mowbray 2002). Spring migrants seem to be less restricted to 
the continental shelf, as many are reported well offshore at this season; they may be taking a straighter 
course from more southerly wintering areas directly to the breeding grounds and avoiding the more 
sinuous, coast-following track of fall migration. From May through September, Northern Gannets are 
primarily concentrated around the breeding colonies, with even most non-breeders (of varying age 
classes) returning north to or near the breeding grounds, as the species is found in northwestern Atlantic 
Ocean waters south of the breeding range in relatively small numbers (Appendix C: Table C-1; Walsh et 
al. 1999; M. Iliff pers. comm., 15 February 2010; D. Lovitch pers. comm., 15 February 2010.), with a large 
percentage of those being first-cycle birds (Mowbray 2002).  
 
New Jersey Occurrence 
 
In New Jersey, Northern Gannets utilize primarily coastal-shelf waters, being generally most common 
within a few miles of land, though with dispersion out to 40 km (21.6 NM) or so from shore (Walsh et al. 
1999). Sporadic individuals can be found at farther distances from shore in some seasons. The species is 
common to abundant in the state during most migration periods (March – May and October – December) 
and is found in variable densities in winter (Walsh et al. 1999).  
 
Summary of Occurrence during the Study 
 
Northern Gannets occurred in all seasons of the survey period (Appendix C: Table C-1). The species 
was most common within state waters (i.e., within 3 NM of the coast), but with relatively high abundance 
(number of birds per km2) farther offshore in the extensive shoals area near the southern boundary of the 
study area (Figure F-36 hot spot NOGA overall map, Appendix M: Figure M-522 overall kernel density 
NOGA map) and, in 2009, around the shoal in block 42 near the northeastern corner of the study area 
(Appendix M: Figure M-504 2009 kernel density NOGA map). Though Northern Gannets were recorded 
throughout the study area, in both the northern and southern parts, densities fell off just inshore from the 
offshore boundary (Appendix M: Figure M-498 2008 kernel density NOGA map), matching well with 
previously observed abundance patterns in the state’s marine waters. Distribution in the two years (2008, 
2009), although similar in coastal affinity, differed in latitude of concentration of abundance (Figures F-37 
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hot spot NOGA 2008 map and F-38 hot spot NOGA 2009 map) and density (Appendix M: Figure M-498 
2008 kernel density NOGA map and Appendix M: Figure M-504 2009 kernel density NOGA map), with a 
northward shift in 2009. 
 
Abundance varied greatly across survey type, with shipboard offshore surveys ranging from 0.10 (per km 
per season) to 1.54 and small-boat coastal surveys ranging from 0.05 to 3.77 (Appendix C: Table C-1). 
Seasonal offshore and inshore abundance did not vary in concert (Appendix C: Table C-1). This lack of 
concordance was almost certainly due to the facts that the two survey types were never conducted 
concurrently and that small-scale distribution of the species (as with most) varied from day to day. 
 
Monthly analysis of the distribution of abundance might be useful for examining the transition from what 
might be termed the static winter distribution of the species to the dynamic distribution of spring migration, 
as the departure from New Jersey waters is an extended process (see above). However, Figures F-39 
hot spot NOGA Jan08 map and F-40 hot spot NOGA Apr08 map illustrate the shortcomings of doing so. 
Although there are interesting differences in apparent distribution between January (winter) and April 
(spring) of 2008, examination of the tracklines point out that these are largely due to differences in area 
surveyed in the two months. April shows a concentration of abundance near the shoal in block 42 that 
was lacking in January, but that area was not surveyed in January. 
 
Abundance on shipboard offshore transects was highest in winter (1.54/km) and spring (1.35) 2008, a 
time of extraordinary abundance in the study area, particularly in Cape May County (J. Dowdell pers. 
comm., M. O’Brien pers. comm.). In fact, abundance figures were 2 times or more those of the season of 
next-highest abundance (0.63 in spring 2009; Appendix C: Table C-1). After spring 2008, abundance on 
these transects varied between 0.35 and 0.63, except for the lowest abundance for the study for this 
survey type, 0.10 in summer 2008. It seems that winter abundance may not be an indicator of abundance 
in the following summer. 
 
Abundance on small-boat coastal transects was highest in fall 2008 (3.77/km) and lowest in summer 
2009 (0.05). The high abundance in fall 2008 was due to very large numbers of migrating individuals 
detected on the small-boat coastal survey associated with the November shipboard offshore survey 
(conducted on 1 December; 6.92) in the peak of fall migration in New Jersey for this species. 
 
Distribution in spring 2009 (Figure F-41 hot spot NOGA spring09 map) exhibited an offshore shift of 
abundance from that of the preceding winter (Figure F-42 hot spot NOGA winter09 map). This difference 
seems to support the contention that the species may utilize a more direct migration route in spring than 
in fall (see above). Finally, despite much lower sample sizes, results from summer surveys were effective 
in illustrating distinctly different distributions across years. In June 2008, most of the 171 individuals were 
in the northern half of the study area (Figure F-43 hot spot NOGA jun08 map), while in summer 2009 
(Figure F-44 hot spot NOGA jun09 map), many of the individuals were in Cape May County (southern) 
waters. Effort was similar in the two Junes, both in distance covered on shipboard offshore transects (887 
km in 2008, 782 in 2009) and in distribution (Figures F-43 [2nd ref to jun08] and F-44 [2nd ref to jun09]), 
so the figures represent a real difference in Northern Gannet distribution in those seasons. 
 
Nearly 66% of Northern Gannets in active fall migration were found within 5.6 km (3 NM) of shore and 
76% were within 9.3 km (5 NM) of shore (Section 4.3.3: Figure 4-3). These data suggest that the annual 
migrant-waterbird count conducted each fall at Avalon, New Jersey, by the Cape May Bird Observatory is 
efficacious in documenting and monitoring this phenomenon. 
 
Although this species was found, on a percentage basis, to be rare within the RSZ (Section 2.3.3.2: 
Table 2-8), the sheer number of Northern Gannets present in the study area meant that it was the second 
most numerous species within the RSZ. The facts that Northern Gannet forages on the wing, takes four to 
seven years to reach maturity, and lays only one egg per breeding season make it perhaps, the most 
likely species to be impacted negatively were there to be turbine-related mortalities within the study area. 
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Figure F-36. Percentile abundance of Northern Gannet (all behaviors), January 2008-December 
2009 (n=10,539). 
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Figure F-37. Percentile abundance of Northern Gannet (all behaviors), January-December 2008 
(n=5,557). 
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Figure F-38. Percentile abundance of Northern Gannet (all behaviors), January-December 2009 
(n=4,982). 
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Figure F-39. Percentile abundance of Northern Gannet (all behaviors), January 2008 (n=357). 
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Figure F-40. Percentile abundance of Northern Gannet (all behaviors), April 2008 (n=492). 
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Figure F-41. Percentile abundance of Northern Gannet (all behaviors), Spring 2009 (March-May 
2009) (n=1,430). 
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Figure F-42. Percentile abundance of Northern Gannet (all behaviors), Winter 2009 (December 
2008-February 2009) (n=913). 
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Figure F-43. Percentile abundance of Northern Gannet (all behaviors), June 2008 (n=124). 
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Figure F-44. Percentile abundance of Northern Gannet (all behaviors), June 2009 (n=282). 
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Species Account for Whimbrel (Numenius phaeopus) 
 
Overall Distribution and Ecology 
 
Whimbrel is the only species of curlew occurring in both the Nearctic and Palearctic. Breeding 
populations of the North American race, N. p. hudsonicus, occur in open habitats of subarctic and alpine 
tundra and taiga of Alaska/Northwest Canada and the west coast of the Hudson Bay (Skeel and Mallory 
1996). The entire North American population vacates breeding grounds in mid- to late summer. This 
species forages on a wide variety of marine invertebrates as well as insects and berries, depending on 
the availability of these food items (Skeel and Mallory 1996). 
 
Birds depart breeding grounds during summer, with non-breeders moving as early as late June and 
breeders moving from mid-July to Late August (Handel and Dau 1988). Winter range is vast, with birds 
occupying Atlantic and Pacific coasts from North Carolina and Vancouver Island, British Columbia, south 
to Chile and Argentina. Northbound migrants in the eastern U.S. stage along the Gulf of Mexico and 
Atlantic coasts north to New Jersey from March through April before departing for the Arctic by way of the 
Great Lakes (Skeel and Mallory 1996).  
 
New Jersey Occurrence 
 
In New Jersey, Whimbrels occur as transients during spring and fall migration. Individuals are often seen 
foraging in intertidal zones for preferred food items such as small brachyuran crabs. Northbound flocks 
are seen along Atlantic coast and adjacent tidal marshes most frequently from mid-April to mid-May 
(Walsh et al. 1999). Southbound individuals may appear in New Jersey as early as June, although peak 
abundance occurs from mid-July through early September (Walsh et al. 1999). 
 
Summary of Occurrence during the Study 
 
As would be expected with a species so closely tied to the coast, most individuals (49 of 52) were 
recorded on the small boat coastal survey-all in July 2008 (Figure F-45). This total placed Whimbrel ninth 
in total overall abundance for summer 2008. Although Walsh et al. (1999) states that many Whimbrels 
migrate far offshore in the fall, only three individuals were recorded on the shipboard offshore surveys. 
 
No individuals of this species were recorded in the RSZ. 
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Figure F-45. Percentile abundance of Whimbrel (all behaviors), July 2008 (n=49). 
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Species Account for Laughing Gull (Larus marinus) 
 
Overall Distribution and Ecology 
 
Laughing Gull is a coastal resident of the New World on both coasts, breeding in the United States from 
Maine south to Florida and through the Gulf of Mexico to southern Texas. It breeds locally in the Greater 
and Lesser Antilles, in the Yucatan region of Mexico, the Gulf of California, and the Pacific coast of 
central Mexico (Burger 1996, Dunn and Alderfer 2006). The species’ winter range is considerably more 
extensive, extending from Maryland and central Baja south along both coasts, and through the West 
Indies, to northern South America (Burger 1996). The species is a widespread vagrant nearly throughout 
the Americas and in Europe, Hawaii, northern Africa, and Australia (Burger 1996). A New Jersey-banded 
nestling was recovered in Hawaii in December 1979 when <6 months old (Telfer and Shisler 1981). 
Laughing Gulls are catholic and opportunistic predators of terrestrial and aquatic invertebrates, fish, eggs, 
and berries; where available, human refuse is also foraged extensively (Burger 1996). 
 
Adult and juvenile Laughing Gulls disperse from breeding colonies in July, with southward migration 
beginning in September and extending through December (Belant and Dolbeer 1993). Laughing Gulls 
from the northeastern United States (including New Jersey) generally winter in Central and South 
America (Belant and Dolbeer 1993). Wintering adults probably begin leaving wintering areas in February, 
as migrants begin returning to breeding areas north of the winter grounds in March. Spring migration 
continues through May (Belant and Dolbeer 1993), with many immatures, which do not breed in their first 
summer, probably continuing migration into June (inferred from data presented in Belant and Dolbeer 
1993). Foraging range data for the species are absent or very limited. 
 
New Jersey Occurrence 
 
Laughing Gull is one of the typical and most common breeding birds of New Jersey’s extensive coastal 
and back-bay salt marshes, with the state hosting a fairly large percentage of the species’ U.S. breeding 
population (Burger 1996). In the state, it breeds along the coast from about Barnegat south to Cape May 
(Walsh et al. 1999), with breeding adults foraging over extensive areas of marine and estuarine waters, 
along both the coast and the bayshore, and inland in tilled fields, parking lots, and landfills. Adult 
Laughing Gulls banded and color-marked at a landfill in Bucks County, Pennsylvania, in April have been 
noted along the New Jersey coast only days later (C. Dooley pers. comm.), suggesting that individuals 
make daily commutes across the state to forage, at least in spring. Though abundant in summer and both 
migration seasons, the species is absent or virtually so in winter, with nearly all individuals having 
departed before December. The species is among the first breeding species to return in spring, with first 
arrival, usually in Cape May County, occurring in early March.  
 
Summary of Occurrence during the Study 
 
The species was present throughout the study area, with abundance (number of birds per km2) 
concentrated coastally and with a drop-off in abundance near the offshore boundary of the study area 
(Figure F-46 hot spot LAGU overall map). Unlike Herring and Great Black-backed Gull, Laughing Gull 
abundance offshore showed no particular concentration in the north of the study area, rather being nearly 
uniform in distribution from north to south (Figure F-46 [2nd ref]). Interestingly, Figure F-46 [3rd ref] 
shows a concentration of abundance at the shoal area in block 42, the only such concentration beyond 16 
km (8.6 NM) or so from shore. 
 
Numbers of Laughing Gulls (and most other offshore-foraging breeding species) were greatly depressed 
in 2009 relative to 2008 and other years. The distributions of 2009 (Figure F-47 hot spot LAGU 2009 
map) and 2008 (Figure F-48 hot spot LAGU 2008 map) illustrate this, as the species was less uniform in 
distribution offshore in 2009 than in 2008. Considering the similar effort conducted during shipboard 
offshore surveys in the primary period of Laughing Gull occurrence in New Jersey — April through 
November — in the two years (excluding July, for which there was no 2009 effort: 5,359 km [2,893.7 NM] 
in 2008 and 4,924 km [2,658.7 NM] in 2009), this illustrated difference is probably real. The cause may 
well have been the disruption of breeding activities occasioned by the moon high-tide event in early June 
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2009 that washed out the first nesting attempts of most breeding gulls and terns in the back-bay marshes 
and coastal islands, at least in Cape May County (D. Freiday pers. comm.). It was hypothesized by many 
that a large percentage of individuals abandoned nesting attempts for the season and departed the study 
area well ahead of typical departure dates. Abundance on the shipboard offshore transects in the 
summers of the two years was identical (0.30/km; Appendix C: Table C-1), although there was no July 
2009 effort, and distribution in June 2008 and june 2009 was quite similar (Figures F-49 hot spot LAGU 
Jun09 map and F-50 hot spot LAGU Jun08 map). However, August distributions were quite different and 
were noticeable in both the relevant abundance maps (Figures F-51 hot spot LAGU Aug09 map and F-
52 hot spot LAGU Aug08 map) and density maps (Appendix M: Figures M-156 kernel density LAGU 
aug08 map and M-221 kernel density LAGU aug09 map, with 2009 exhibiting a much more patchy at-sea 
distribution, suggesting that considerably smaller numbers were present. Even more interesting is that in 
August 2008 (Appendix M: Figure M-156 kernel density LAGU aug08 map), the location of highest 
density in the study area is in block 194 at Avalon, while the whole coast of Cape May County exhibits 
low density of the species in August 2009. These various data provide support for the hypothesis. 
 
Abundance differed greatly between the two survey types (Appendix C: Table C-1), ranging from 0.25 to 
2.24 on the small-boat coastal transects and from 0.06 to 0.89 on the shipboard offshore surveys. As the 
species has a strong coastal affinity, this is not surprising. 
 
A bit less than 60% of fall-migrant gulls in active migration were found within 5.6 km (3 NM) of shore and 
around 70% were within 9.3 km (5 NM) of shore (Section 4.3.3: Table 4-5). Laughing Gull is a 
component species of the group, but the distribution of the species was shifted slightly offshore from that 
of the group as a whole. As analyses were not conducted on individual gull species, that hypothesis has 
not been tested. Only 3.8% of all flying Laughing Gulls were recorded within the RSZ. 
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Figure F-46. Percentile abundance of Laughing Gull (all behaviors), January 2008-December 2009 
(n=6,668). 
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Figure F-47. Percentile abundance of Laughing Gull (all behaviors), January-December 2008 
(n=4,461). 
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Figure F-48. Percentile abundance of Laughing Gull (all behaviors), January-December 2009 
(n=2,207). 
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Figure F-49. Percentile abundance of Laughing Gull (all behaviors), June 2008 (n=85). 
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Figure F-50. Percentile abundance of Laughing Gull (all behaviors), June 2009 (n=345). 
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Figure F-51. Percentile abundance of Laughing Gull (all behaviors), August 2008 (n=1,110). 
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Figure F-52. Percentile abundance of Laughing Gull (all behaviors), August 2009 (n=440). 
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Species Account for Herring Gull (Larus argentatus) 
 
Overall Distribution and Ecology 
 
Herring Gull is a common holarctic breeder of both temperate and arctic regions with a strong coastal 
affinity, particularly in winter. The North American form, smithsonianus, is considered by many (e.g., 
Crochet et al. 2002, Sangster et al. 2007 and references therein) to comprise a species separate from 
Old World argentatus, though North American authorities (http://www.aou.org/checklist/north/) do not, yet, 
do so. This subspecies is distributed as a breeder from western Alaska across the tundra and taiga zones 
of Canada through the Great Lakes to the Maritime provinces and south on the Atlantic coast to South 
Carolina (National Geographic Society 2002, Pierotti and Good 1994); there is sporadic breeding outside 
that range (e.g., in Louisiana [Dittman and Cardiff 2005]). The winter range includes a large swath of the 
continent: both Atlantic and Pacific coasts from Alaska and Newfoundland south through Mexico and 
much of the interior of the Lower 48 states (Dunn and Alderfer 2006), although the species is rare in the 
interior away from large bodies of water. The species is an opportunistic generalist predator (particularly 
of freshwater and marine invertebrates, fish, other birds and their eggs) and scavenger (fish, carrion, 
human refuse; Pierotti and Good 1994). 
 
The species exhibits differential migration, with immatures and high-latitude-breeding adults being 
strongly migratory (Howell and Dunn 2007; contra Pierotti and Good 1994 which used only low-latitiude 
literature sources), but with adults of lower-latitude breeding areas (Great Lakes and Atlantic Coast) 
typically remaining on or near breeding grounds year-round (Weseloh 1984, Pierotti and Good 1994). The 
primary autumn migration period for Herring Gull is October – December, although some individuals 
initiate fall migration earlier (Howell and Dunn 2007). Younger age classes generally precede adults by, 
on average, a month or more, with this difference primarily due to differing molt strategies of juveniles and 
older birds (Howell and Dunn 2007). Departure of migrant adults from winter areas probably begins in 
February; in many areas this departure is masked by the presence of local breeding populations. As 
spring migration in the species (February to May) progresses, immatures come to predominate. Non-
breeding individuals do not generally oversummer in interior North America away from breeding areas, 
but whether birds from arctic breeding areas oversummer in and near temperate-zone breeding areas is 
unknown. There is very little known about foraging ranges of individual smithsonianus Herring Gulls 
during breeding and non-breeding season (Pierotti and Good 1994). 
 
New Jersey Occurrence 
 
In New Jersey, Herring Gulls primarily utilize coastal and marine waters, but can be found foraging over 
recently-tilled fields, at landfills, and at other inland situations nearly throughout the state. While a 
significant portion of New Jersey-produced immatures may winter south of the state along the coast, 
resident populations are also swelled by migrants arriving from breeding areas to the north (inferred from 
Walsh et al. 1999). 
 
Summary of Occurrence during the Study 
 
Herring Gulls were detected on all monthly surveys and the species was among the ten most numerous 
species in all eight seasons and among the top five most abundant species in five of the eight seasons 
(Section 2.3.3.4: Tables 2-3 through 2-6). The species was present throughout the study area with 
highest concentration of abundance (number of birds per km2) coastally and in the northern one-fourth of 
the study area. In fact, this species was found in nearly all blocks (Figure F-53 hot spot HERG overall 
map), being found in more blocks than all other species, other than Northern Gannet. Annual abundance 
and distribution varied, with 2008 non-coastal distribution of high relative abundance (Figure F-54 hot 
spot HERG 2008 map) obviously centered in the north. In 2009, the north also had the majority of blocks 
of highest relative abundance, but there was also a concentration of abundance in the southeast corner 
(Figure F-507 hot spot HERG 2009 map). 
 
Seasonally, abundance varied from 0.02 to 0.39 birds/km on the shipboard offshore transects and from 
0.08 to 6.49 on the small-boat coastal surveys (Appendix C: Table C-1). Winter and spring 2008 saw the 
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highest abundance, with highest numbers on the shipboard offshore surveys in the two springs and on 
the small-boat coastal surveys in the two winters (Appendix C: Table C-1). 
 
Slightly less than 60% of fall-migrant gulls in active migration were found within 3 NM (5.56 km) of shore 
and around 70% were within 5 NM (9.26 km) of shore (Section 4.3.3: Table 4-5), and Herring Gull is a 
component species of the group. It is also a component of the group labeled “large gulls” in the analysis 
of birds within the RSZ (Section 2.3.3.2: Table 2.8) and that group was the species/group of third-highest 
abundance within the RSZ. 
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Figure F-53. Percentile abundance of Herring Gull (all behaviors), January 2008-December 2009 
(n=4,430). 
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Figure F-54. Percentile abundance of Herring Gull (all behaviors), January-December 2008 
(n=1,826). 
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Figure F-55. Percentile abundance of Herring Gull (all behaviors), January-December 2009 
(n=2,504). 
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Species Account for Great Black-backed Gull (Larus marinus) 
 
Overall Distribution and Ecology 
 
Great Black-backed Gull is an endemic breeder of the northern Atlantic Ocean, being nearly restricted to 
coastal areas, though a growing breeding population on the Great Lakes is well away from saltwater. In 
North America, the species breeds from northeastern Quebec and Labrador south along the coast to 
Virginia, and with a disjunct population occupying lakes Ontario and Erie (Good 1998, Dunn and Alderfer 
2006). Most of the species’ breeding range south of New England has been occupied only fairly recently 
(Good 1998). The winter range includes the Atlantic coast from Newfoundland south through Florida, the 
eastern Great Lakes, and, in very small numbers, west in the interior to Colorado (Dunn and Alderfer 
2006) and coastally to Texas and the West Indies. The species’ food habits are similar to those of Herring 
Gull (Good 1998, Pierotti and Good 1994, Rome and Ellis 2004), but with a higher incidence of live 
capture of birds (Good 1998), including species as large as (or larger) Lesser Scaup (Mansueti 1961). 
 
Similar to Herring Gull, the species exhibits differential migration, with immatures and high-latitude-
breeding adults being strongly migratory, but with adults from the Great Lakes and Newfoundland south 
typically remaining on or near breeding grounds year-round (Good 1994). Migration periods for Great 
Black-backed Gulls are probably similar to those of Herring Gull, but little has been published on this facet 
(among many others) of this species’ ecology (Good 1998). There are few data on foraging range of the 
species, whether during the breeding season or not (but see Good 1998; Daily Time Budget), but the 
species is well-known as a forager in pelagic waters (see map p. 434, Howell and Dunn 2007), hence the 
specific epithet marinus, though few references specifically note the fact (e.g., Good 1998).  
 
New Jersey Occurrence 
 
Great Black-backed Gulls in New Jersey use similar habitats as do Herring Gulls (Walsh et al. 1999). 
Athough much less common inland than Herring Gull, their primary occurrence inland is near large 
landfills (Walsh et al. 1999). While emigration of some portion of New Jersey-produced immatures to the 
south for winter probably occurs, this may be more than balanced by immigration from breeding areas 
farther north (Walsh et al. 1999). 
 
Summary of Occurrence during the Study 
 
This species was detected in all monthly survey efforts and was found throughout the study area, though 
with abundance (number of birds per km2) concentrated coastally (Figure F-56 hot spot GBBG overall 
map). Although among the top five most numerous species in only two seasons (summer 2008 and fall 
2009; Section 2.3.3.1: Tables 2-3 through 2-6), the species was among the top ten most abundant 
species in six of the eight seasons, being absent from that list in winter 2009 and spring 2009 (Section 
2.3.3.1: Tables 2-3 through 2-6). As with Herring Gull, individual Great Black-backed Gulls were noted 
heading offshore early in the morning, with quite a few birds heading beyond the project-area boundary. 
The species showed no particular affinity to shoal areas. 
 
Annual distribution of abundance varied markedly, with 2008 abundance (Figure F-57 hot spot GBBG 
2008 map) concentrated much more coastally (with no blocks of highest abundance occurring outside 
state waters) than the more-even dispersion of abundance in 2009 (with nine of 37 blocks of highest 
abundance occurring wholly beyond state waters (Figure F-58 hot spot GBBG 2009 map). Absolute 
abundance, however, remained very stable, varying from 0.03 to 0.15 birds/km on shipboard offshore 
transects and from 0.18 to 0.82 birds/km on small-boat coastal transects (Appendix C: Table C-1). 
Highest abundance (0.82 and 0.64) was coastal in fall 2008 and 2009, but offshore was in fall in 2008 
(0.15) and in spring in 2009 (0.08; Appendix C: Table C-1), although abundance varied little in the latter 
year (0.06-0.08). 
 
Slightly less than 60% of fall-migrant gulls in active migration were found within 5.6 km (3 NM) of shore 
and around 70% were within 9.3 km (5 NM) of shore (Section 4.3.3: Table 4-5); Great Black-backed Gull 
is a component species of the group. It is also a component of the group labeled “large gulls” in the 
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analysis of birds within the RSZ (Section 2.3.3.2: Table 2.8) and that group was the species/group of 
third-highest abundance within the RSZ. 
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Figure F-56. Percentile abundance of Great Black-backed Gull (all behaviors), January 2008-
December 2009 (n=2,163). 
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Figure F-57. Percentile abundance of Great Black-backed Gull (all behaviors), January-December 
2008 (n=1,132). 
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Figure F-58. Percentile abundance of Great Black-backed Gull (all behaviors), January-December 
2009 (n=1,031). 
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Species Account for Common Tern (Sterna hirundo) 
 
Overall Distribution and Ecology 
 
Common Tern breeds across the Northern Hemisphere with the subspecies S. hirundo hirundo being a 
widespread breeder in North America. Birds breed inland in colonies from southern Northwest Territory to 
Montana east to the Canadian Maritime Provinces, with some colonies as far south as the southern Great 
Lakes. Coastally, the species breeds from eastern Canada south through northern South Carolina, with 
small numbers breeding along the Gulf Coast of the United States (Nisbet 2002). Most birds winter along 
the coasts of Central and South America, although very small numbers can be found along the Gulf Coast 
from Texas to Florida (Dunn and J. Alderfer (eds) 2006). This species feeds on open waters by executing 
shallow plunge-dives or surface dipping for small fish or crustaceans and also by hawking insects. During 
the breeding season, Common Terns usually remain near breeding sites, but foraging farther afield as 
dictated by prey availability. In particular, this species is often found where predatory fish push prey fish to 
the water’s surface (Safina and Burger 1985). 
 
The entire North American population is migratory, with most birds moving during early- to mid-fall and 
staging in numbers up to the thousands in some areas along the Atlantic coast. Most one-year-olds 
remain on the wintering grounds, migrating to the breeding grounds with older birds the following May 
(Nisbet 2002). 
 
New Jersey Occurrence 
 
Common Tern is an abundant migrant and breeder in the state, with large numbers typically present from 
late April through September (Walsh et al. 1999). 
 
Summary of Occurrence during the Study 
 
This species was detected May through October in both years of the study and in April 2008, with the vast 
majority of individuals recorded May through September. Common Tern was the third most abundant 
species recorded each summer and one of the ten most abundant species recorded each fall (Section 
2.3.3.1: Tables 2-3 and 2-4). Peak abundance of this species for both shipboard offshore (0.68/km) and 
small boat coastal surveys (1.11/km) occurred in August 2008 (Appendix C: Table C-2).  
 
With the lack of surveys in July 2009 the difference between the species’ 2008 and 2009 summer 
distributions is marked (Figures F-59 and F-60). This can be explained by the fact that, in July, adults 
continue foraging to feed growing chicks while the number of birds foraging coastally swells with birds 
that have already fledged. 
 
Although Common Terns showed an affinity for shoal areas (Section 2.3.3.1: Figure 2-7), the species 
was widely distributed throughout the study area. This would suggest that distribution was tied more to 
prey availability than to bathymetry. 
 
Only 11 of 2,233 flying Common Terns recorded were in the RSZ. 
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Figure F-59. Percentile abundance of Common Tern (all behaviors), Summer 2008 (n=1,650). 
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Figure F-60. Percentile abundance of Common Tern (all behaviors), Summer 2009 (n=543). 
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Species Account for Forster’s Tern (Sterna forsteri) 
 
Overall Distribution and Ecology 
 
Forster’s Tern is the only tern restricted to North America, occurring seasonally in fresh, brackish, and 
saltwater marshes from southern Canada to Honduras, breeding from southern Manitoba to Tamaulipas, 
Mexico (Mcnicholl et al. 2001). Northern interior and northernmost coastal breeders vacate their breeding 
grounds in winter. Coastal winter range extends from northern California to the Pacific Coast of Honduras 
in the west and from the Atlantic coast of Delaware south to the Yucatan Peninsula in the east. Inland 
winter range includes the Gulf Coast states and central Mexico. Food is captured by executing shallow 
plunge dives from the air or from a perch, with birds only occasionally submerging entire body (Salt and 
Willard 1971). Primary prey includes small fish such as northern anchovy (Engraulis mordax) and yellow 
perch (Perca flavescens) and some arthropods (Salt and Willard 1971).  
 
Birds depart northern breeding grounds as early as mid-June and as late as early November (Mcnicholl et 
al. 2001). Although large numbers of Forster’s Terns are often found in southern Delaware as late as 
December, with smaller numbers into southern New Jersey (Walsh et al. 1999), most of these birds have 
departed by mid-January. Primary wintering range begins in coastal Virginia. In spring, migrants usually 
arrive by mid- to late March, with peak migration typically occurring around mid-April (Walsh et al. 1999). 
Many non-breeders spend their summer in the species’ winter range. 
 
New Jersey Occurrence 
 
In New Jersey, Forster’s Tern is common during breeding season in freshwater, brackish, and saltwater 
marshes. This species is also a common spring and fall migrant, with peak fall abundance typically 
occurring from late October through mid-November (Walsh et al. 1999). 
 
Summary of Occurrence during the Study 
 
This species was recorded each month from April through November of both 2008 and 2009. Since this 
species has a much stronger affinity for marshes than does its congener, Common Tern, it was detected 
far less often in the study area. In fact, outside of a handful of migratory flocks offshore, the species’ 
distribution was almost entirely restricted to nearshore waters, illustrated by results from October in 2008 
and 2009 (Figures F-61 and F-62). Forster’s Tern was one of the top ten most abundant species in 
summers 2008 and 2009, though this was due more to a paucity of locally-breeding waterbird species 
than it was to an abundance of Forster’s Terns (Section 2.3.3.1: Table 2-3). 
 
Although this species was recorded only five times during the Fall 2009 shipboard offshore surveys, all in 
October, the species was recorded every month of the season on the supplemental sawtooth transects. 
The lack of fall observations is at least partly due to the fact that no shipboard offshore or small boat 
coastal surveys were conducted between 3 October and 18 November 2009, the time of peak passage 
for the species through the state.  
 
Only 12 of 1,101 flying Forster’s Terns recorded were in the RSZ. 
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Figure F-61. Percentile abundance of Forster's Tern (all behaviors), October 2008 (n=419). 
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Figure F-62. Percentile abundance of Forster's Tern (all behaviors), October 2009 (n=112). 



JULY 2010 NJDEP EBS FINAL REPORT: VOLUME II 

F-90 

Species Account for Razorbill (Alca torda) 
 
Overall Distribution and Ecology 
 
The Razorbill is a long-lived seabird (one banded chick was re-sighted 33 years later; Lavers et al. 2007) 
with low productivity and juvenile survivorship and delayed breeding (Lavers et al. 2007; Lavers et al. 
2008a,b). In the northern and northeastern Atlantic, Razorbills breed in Iceland, as well as the British Isles 
(mainly Ireland and Scotland), western Greenland, Norway, Sweden, and Finland (Chapdelaine et al. 
2001). In the northwest Atlantic, Razorbills breed primarily in eastern Canada, including Quebec 
(especially the Gulf of St. Lawrence), Labrador, and Newfoundland, as well as on a few islands off New 
Brunswick. In the United States, Razorbills breed only on a few Maine islands, which mark the 
southernmost extent of its breeding range (Chapdelaine et al. 2001). The last breeding population 
estimate in eastern North America was of 38,000 pairs, with Labrador and Quebec hosting the largest 
numbers (Chapdelaine et al. 2001). Breeding Razorbills were not seen on Maine islands between the 
1890s and the early 1920s (they had historically summered there; Drury 1973). At various times and 
durations after this period, Razorbills were recorded breeding only on outer Bay of Fundy (i.e., Canadian) 
islands (Drury 1973). Razorbills apparently re-colonized Maine coastal islands around 1950 (Drury 1974). 
The North American population declined between 1960 and 1985 and has increased since (Huettmann et 
al. 2005). During the 1990s, North American Razorbill populations expanded through most of the range 
(Gaston and Woo 2008). Razorbills are migratory, wintering to the south of the breeding range. Although 
migratory movements are poorly known, the species is known to travel distances of 250 to 4,130 km (135 
and 2,230 NM; Lavers et al. 2007). 
 
Due to their pursuit-diving method of hunting, Razorbills sustain mortality from gillnet entanglement, 
especially in Newfoundland (Piatt and Nettleship 1985; Tasker et al. 2000; Benjamins et al. 2008). 
Individuals can dive to depths of at least 120 m (393.7 ft) in search of prey (Piatt and Nettleship 1985), 
but during the breeding and wintering seasons they are generally recorded as diving to 25 to 40 m (82 to 
131.2 ft; Barrett and Furness 1990; Wanless et al. 1990; Skov et al. 2000). Razorbill is reliant on relatively 
few species of schooling fish, especially clupeids (Herring [Clupea harengus] and sprat [Sprattus 
sprattus]), and sand eel (sand lance; Ammodytes sp.; (Barrett and Furness 1990; Ouwehand et al. 2004), 
as well as crustaceans (Paredes et al. 2008). Skov et al. (2000) found that wintering Razorbills in the 
transition area between the North and Baltic seas were dependent on predictable high-density locations 
of immature herring (at coarse spatial scales >20 km [10.8 NM]). 
 
New Jersey Occurrence 
 
Razorbill is a federal species of concern for Bird Conservation Region 30 (New England/Mid-Atlantic 
Coast). Although the outer Bay of Fundy and the Gulf of Maine are important wintering areas in the 
northwest Atlantic, the species ranges as far south as North Carolina (Walsh et al. 1999). In New Jersey, 
Razorbill is mostly recorded >8 km (4.3 NM) offshore, though it is the alcid most readily seen from land in 
the state. Fall migrations to New Jersey occur from late October through January, and the spring 
migration occurs from late February through mid-March (Walsh et al. 1999).  
 
Summary of Occurrence during the Study 
 
Razorbills were seen throughout the winter months in 2008 and 2009. However, the greatest number 
occurred in March of the two years, with overall peak of numbers noted during the March 2009 shipboard 
offshore survey. Detection of these small birds was greatly aided by calm seas encountered during this 
survey. In that month, Razorbills accounted for 492 of the 528 alcids seen, with an abundance of 0.56 
birds/km (Figure F-63 “All Behavior” Alcids March 2009). Presence did not appear to be correlated 
with that of shoals (Figure 2-7); rather, their greatest density occurred in the northern half of the study 
area, especially off Great Bay and Little Egg Inlet (Figure F-63). There was little coastal presence; only 
17 of the 712 total Razorbills seen were in coastal areas. Of the minority observed flying, none flew within 
the RSZ. 
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Figure F-63. Percentile abundance of alcids (all behaviors), March 2009 (n=508). 
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