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Threatened Wildlife

Endangered Species are those whose prospects for survival in New Jersey are in immediate danger
because of a loss or change in habitat, over-exploitation, predation, competition, disease, disturbance or
contamination. Assistance is needed to prevent future extinction in New Jersey.

Threatened Species are those who may become endangered if conditions surrounding them begin to or
continue to deteriorate.

There are other classifications for wildlife as well, including Stable, Species of Special Concern Special
Concern and Undertermined.

Species names in the below tables link to PDF documents containing identification, habitat and status and
conservation information. Additionally, in 2003 twelve species were highlighted as part of the celebration of
the 30th anniversary of the NJ Endangered Species Conservation Act. See the "2003 Species of the Month"
page for more information.

BIRDS

Endangered Threatened

Bittern-American Botaurus lentiginosos BR Bobolink Dolichonyx oryzivorus BR

• l_ 1 Haliaeetus leucocephalus [E~l, bald*Haliaeetus leucocephalus
EaidjBR * ~gNB *

FiFaliperegri ne ][ Falco peregrinus j [Hgdk, Cooper's Accipiter cooperil

Goshawk, northern ][Accipiter gentilis BR ][Hawk, red-shouldered Buteo lineatus NB
II i N~~~fg-ht-heron, black- Ncioa

pGrebe, pied-billed Podilymbus podiceps* Iron Nycticorax nycticorax BR
_______ J 1~crowned_ _ _ _ _

YI ig[ht-heron' yellow- NytnsaIilcu
,Harrier, northern Circus cyaneus BR [I c roned. Nyctanassa violaceus

IHawk, red-shouldered Buteo lineatus BR F- Kn-ot, red Calidris canutus BR

Owl, short-eared Asio flammeus BR -'birey Pandion haliaetus BR

-Plver, pipin Charadrius melodus** ]; OWlV)barred Strix varia

1Sindpiper, upland Batramia longicauda Owl long-eared Asio otus
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S~hrikeJlggerhead [Lanius ludovicianus [Railabl-ck

'Ski _mer, black FRynchops nigerBR [:Skimffr, black
Sparrow, Henslow's [Ammodramus henslowii Spar, grasshopper

Spaarrow, vespe[r Pooecetes gramineus BR ]ISparrow, Savannah

ET-etrn least !rsterna antillarum , [Sparrow, vesper

Laterallus jamaicensis

[Rynchops nigerNB

Ammodramus savannarumr
BR

BRPasserculus sandwichensis

[Pooecetes gramineus NB

Melanerpes
erythrocephalusTemn., roseate

11 Sterna dougallii**
lzWoodpecker, red-headed

I-Wrer sed ed II Cistothorus platensis

**Federally endangered or threatened

BR- Breeding population only; NB1- non-breeding population only

I REPTILES

Endangered

'Rattlesnake, timbe Crotalus h. horridus

:Snake, corn. Elaphe g. guttata

Snake queen [Regina septemvittata

cT-urtle, bog l Clemmys muhlenbergii**

Atlantic hawksbill [Eretmochelys imbricata**

Atlantic leatherback [Dermochelys coriacea**

Atlantic loggerhead [Caretta caretta**

II Threatened I

lSnake, northern pine Pituophis m. melanoleucus

[Turtle, Atlantic green Chelonia mydas**

Turtle, wood Clemmys insculpta

Atlantic Ridley IILepidochelys kernpiP'

"*Federally endangered or threatened

AMPHIBIANS

Endangered IThreatened

Salamander, blue-spotted Ambystoma laterale Salamander, eastern mud Pseudotriton montanus
i.S-alarander, eastern tiger Ambystoma tigrinum Salamander, long-tailed Eurycea Iongicauda

ITr-ffog, southern gray Hyla chrysocelis Trefrog, pine barrens Hyla andersonii

INVERTEBRATES
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Endangered Threatened

'Beetle-, American burying mericanus** Elfin, frosted (butterfly) Callophrys irus
_________________1Cincindela d. 1 latr triangle (mussel)__ Alasmidonta1

Beetle,-northeastern beach tiger doral d. Floater, triangle (ussel undulata

Copper bronze Lycaena hyllus tillary, silver-bordered Bolaria selene•er brnzeL yaen hylus(butterfly) myrina

/ II ILampm-ussel' eastern [
Floater, brook (mussel) Alasmidonta varicosa aas Lampsilis radiata

_______ _______ ______ ___ ___ _______ ______ (mussel_ _ _ _ _ _ _ _

l '" Lampmussel, yellow

Floater, green (mussel) Lasmigona subviridis Ly Lampsilis cariosa1[Neonympha m. 1__________]Lpoe
Satyr, Mitchell's (butterfly) mitchellii** Mucket, tidewater (mussel) ochracea

Skipper. arogos (butterfly) Atrytone arogos Pondmussel, eastern nasuta 1
Skipperrogss_(uttrfly __ arogos (mussel)i
SkD•r Ap-palachian grizzled 1 11
(butterfly) APyrgus wyandot White, checkered (butterfly) Pontia protodice

_______________ [Alasmidonta 1
We Adgemussel, dwarf lheterodon'**

**Federally endangered or threatened
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FISH

Endangered

ISturgeonshortnose Acipenser brevirostrum**

**Federally Endangered

List updated 3/11/04

The lists of New Jersey's endangered and nongame wildlife species are maintained by the DEP's Division of
Fish and Wildlife's Endangered and Nongame Species Program. These lists are used to determine protection
and management actions necessary to ensure the survival of the state's endangered and nongame wildlife.

This work is made possible through voluntary contributions received through Check-off donations to the
Endangered Wildlife Conservation Fund on the New Jersey State Income Tax Form, the sale of Conserve
Wildlife License Plates, and donations. For more information about the Endangered and Nongame Species
Program or to report a sighting of endangered or threatened wildlife, contact the Endangered and Nongame
Species, NJ Division of Fish and Wildlife, P.O. Box 400, Trenton, NJ 08625-0400, or call 609-292-9400.
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American Bittern, Botaurus lentiginosus

Status: State: Threatened Federal: Migratory Nongame Bird of Management Concern

Identification

A booming pump-er-lunk N

echoes throughout an otherwise still
marsh. This resounding call, the
hallmark of the American bittern,
has earned the species its alias,
"thunder pumper." Although -A
bitterns may call throughout the
night, vocal activity is greatest at
dawn and dusk. Infrequently, they
may call during the day, particularly
when skies are overcast.

The cryptic plumage and
elusive (DI Maine
behavior of American bitterns enable them to I I dwell, often
undetected, within densely vegetated marshes. Laterally compressed bodies allow bitterns
to maneuver through thick reeds and grasses. When disturbed, bitterns assume a reed-like
position in which the head points skyward and the body sways back and forth as if it were
a blade of grass blowing gently in the breeze. When flushed, bitterns often emit a harsh,
c.roaking kok-kok-kok call.

The American bittern is a stocky, medium-sized wading bird. The neck and body
are buffy-white with brown vertical streaking and the upperparts are rich brown. Black
flight feathers contrast with brown upperwing coverts, giving the wing a two-toned
appearance in flight. Adult bitterns have a black patch extending down either side of the
white throat. The heavy, spear-like bill is yellow with a dark.wash on the upper mandible
and a dark tip. Adult bitterns have yellow eyes, which turn orange during courtship. The
legs of the American bittern are long and yellowish-green. Sexes are similar, although
males are slightly larger than females.

Juvenile American bitterns closely resemble adult birds. However, juveniles do
not acquire the black patches that, border the throat until their first fall, usually by late
October. In addition, the eye color changes from light olive in nestlings to yellow in
adults.

American bitterns resemble young black-crowned and yellow-crowned night-
herons (Nycticorax nycticorax and Nyctanassa violacea), but canbe distinguished by
wing pattern,.bill shape, plumage, and flight style. While American bitterns show a two-
toned wing in flight, young night-heronshave solid brown wings. Night-herons also have
shorter, stouter bills than bitterns. In addition, bitterns are a richer, more reddish, brown
color than young night-herons, which are grayish-brown. Appearing awkward in flight,
the American bittern flies with stiff, laboring wing beats that are quicker than those of
other herons. Bitterns fly characteristically low over marshes with their legs trailing
behind the body.



I

Habitat

During the breeding season, American bitterns inhabit emergent wetlands, such as
ý cattail ponds, sedge marshes, and marshes created by impoundments or beaver dams.
/ Nesting habitats typically contain shallow water, often at depths less than 10 cm (4 in.),
u and dense vegetation, which may be I m (3 ft.) high. Cattails (Typh smpp), bulrushes

(Scirpus sp_-), wild rice (Zizania aquatica), sedges (Carex spp.), and arrow arum
(Peltandra virginica) often dominate breeding sites. Bitterns infrequently nest in coastal
brackish marshes that contain reed grass (Phragmites communis , salt-hay grass (Spartina
patens), and saltmarsh cordgrass (S. alterniflora). Occasionally, wet fields or grasslands
containing tall vegetation serve as nesting habitats.

Although American bitterns occupy similar sites throughout the year, habitat use
is less restrictive during the nonbreeding season. Bitterns may be found in freshwater
wetlands, coastal salt or brackish marshes, phragmites marshes, grassy fields, and marsh

hedges during migration or winter.

Status and Conservation

Prior to the early I 900s, the American bittern was a fairly common breeding
species within suitable habitat in New Jersey. By the 1920s, market hunting and the
destruction of wetlands had caused initial declines in bittern populations. However,
bitterns remained within suitable habitat throughout the state during the first half of the
century. Since the 1950s, habitat loss has occurred at an alarming rate in New Jersey,
destroying wetlands critical to breeding American bitterns. The Breeding Bird Survey
detected annual decreases in American bittern populations survey-wide from 1966 to
1999 (Sauer et al. 2000). Likewise, the number of bitterns detected on Christmas Bird
Counts in New Jersey had declined by 68% from the early 1970s to the mid-1980s (Vince
Elia, Cape May Bird Observatory, pers. comm. 1999).

Due to population declines and habitat loss, the breeding population of the
American bittern was listed as threatened in New Jersey in 198,7. The New Jersey Natural
Heritage Program considers the American bittern to be "apparently secure globally," yet
"rare in New Jersey" (Office of Natural Lands Management 1992). The American bittern
was included on the National Audubon Society's Blue List of Imperiled Species from
1976 to 1986, the final year of the list. Due to its-patchy distribution and dependence on
declining wetlands, this bittern was also designated as a Migratory Nongame Bird of
Management Concern by the U.S. Fish and Wildlife Service in 1982. Elsewhere in the
Northeast, it is listed as endangered (Massachusetts, Rhode Island, and Connecticut),
threatened (Pennsylvania) or of special concern (Maryland).



American Burying Beetle, Nicrophorus americanus

Status: State: Endangered Federal: Endangered

Identification

The American burying
beetle is the largest native member
) of the carrion beetle family

LSilphidae. of which there are 31
species in North America and 570
species worldwide (Ratcliffe).
Adults range in length from 1.0-1.5
in. (25-35 mm), and average 1.2 in.
(30 mm). Its coloration, orange-red
on shiny black, is distinctive. One0
colored mark covers the frons. an
upper frontal head plate, and
another covers
the pronotum, the shield-like area just Photo by Michael Amaral, courtesy US FWS
behind the head (Ratcliffe). Black
wings have two pairs of scalloped red spots and antenna tips are orange. Below the frons,
males have a distinguishing large orange-red rectangular facial mark. while fernales have
a smaller triangular mark.

Swarms of orange-colored mites, which keep the beetles and carcasses they feed
upon clean of microbes and fly eggs, are often present on the beetles' bodies (N.Y.
DEC).

Habitat

Whether it is coastal grassland/scrub in the East or prairie or savannah-like oak-
hickory forests with open understories in the Midwest, American burying beetles require
l andscapes that are open enough to allow a large beetle with limited flight
maneuverability to be active at night.

Status and Conservation

The prevailing theory indicates habitat fragmentation was largely responsible for
the American burying beetle's decline (Raithel). Such fragmentation reduced or
eliminated prey species favored for breeding carrion, such as passenger pigeons. wild
'turkeys and prairie chickens. Meanwhile, the resulting increase in "edge" habitat
i ncreased the number of scavengers competing with the beetles for the carrion, such as
the American crow, raccoon, fox, opossum and skunk (Amaral, pers. comm.).

The American burying beetle was listed as federally endangered in 1989. Even
though it apparently has been extirpated firom New Jersey, as a result of the federal listing
,the state listed the beetle as threatened in the same year.



At the time of the federal listing, the beetlewas known to occur naturally on only
Block Island, R.I. and in one Oklahoma county. Subsequently, the U.S. Fish and Wildlife
Service required surveys during environmental planning for proposed developments in
eastern Oklahoma and western Arkansas. As a result of these surveys, several additional
populations were found.

In the East, attempts have been made to expand the population by breeding adults
captured on Block Island and reintroducing their offspring on two Massachusetts islands,
Penikese and Nantucket. Building on the early experience of Boston University,
zookeepers at the Roger Williams Park Zoo in Providence, R.I., have since raised more
than 25 generations of American burying beetles.

Like Block Island, both Penikese and Nantucket islands are free of predators, such
as foxes, raccoons, skunks and coyotes, which would compete with the beetles for
carcasses. As of 2001, it was still unclear, however, whether the reintroduced populations
had become self-sustaining. Eight years after the end of a four-year reintroduction
program on 70-acre Penikese Island, beetles could still be found. But, considering adults
appear capable of traveling a kilometer per night, determining the status of the
reintroduced population on much-larger Nantucket Island is much more difficult
(Michael Amaral, pers.comm. 2001).



Barred Owl, Strix varia

Status: State: Threatened Federal: Not listed

Identification

On still spring evenings,
the hooting and eerie caterwauling
of barred owls resonate
throughout the remote, swampy
woodlands of New Jersey. The
resounding song of the barred
owl, often represented as "who
cooks for you, who cooks for you
allMll," is often accompanied by
loud "hoo-ah" calls and yowling
reminiscent of monkeys. Barred
owls may vocalize throughout the year, but are F C Blaine Rothauser

most expressive during courtship, from late
February to early April. These owls often call at night but may also vocalize during the
day.

The barred owl is a large fluffy-looking owl with brown barring on the upper
breast and brown streaking on the lower breast and belly. The upperparts are brown with
buffy-white barring. The tail is patterned with alternating bands of brown and buff-gray.
The throat is white and the round head lacks ear tufts. The facial disk is grayish-white
with a brown outline. The large facial disk funnels sounds towards the owl's
proportionally gigantic ears, providing it with extraordinary hearing for detecting minute
noises, such as the rustling of mice in the dark. Unlike all other eastern owls excluding
the barn owl, the eyes of the barred owl are dark brown. The hooked bill is buff yellow.
The feet and toes are feathered and the talons are dark brownish-black. Sexes are similar
in plumage and, although there is much overlap, females may be larger than males.
Juveniles resemble adults.

Barred owls fly with slow, moth-like wing beats that are interspersed with glides.
In flight, the head appears large and the wings are broad and rounded. Soft feathers and
serrated edges on the outer wing feathers minimize noise, enabling these and all other
owls to fly silently--an advantage that enables them to surprise their prey.

The barred owl can be distinguished from most other New Jersey owls by its
plumage, large size, distinctive vocalizations, and habitat selection. The great horned owl
(Bubo virginianus), a common breeding species in the state, is also a large owl but has
rich brown plumage and yellow eyes. The ear tufts of great horned owls may not be
noticeable in flight, making them appear round-headed like a barred owl. The call of the
great horned owl is a melancholy "hoo-hoo-hoo." Great horned owls, which often reside
in forested uplands or near human habitation, are less restrictive in their habitat choice
than barred owls. The barn owl (Tyto alba),. the only other New Jersey owl with dark
eyes, is white below and golden brown above. In addition, the barn owl, which resides in



open fields and grasslands, has a narrow body, long unfeathered legs, and a heart-shaped
facial disk.

Habitat

fc Traditionally known as the "swamp owl," the barred owl is a denizen of remote,
ontiguous, old-growth wetland forests. These owls require mature wet woods that

Scontain large trees with cavities suitable for nesting. Barred owl habitats typically have an
, open understory through which the owls can fly and hunt. The lack of large nesting
cavities is often the primary limiting factor for barred owls. Consequently, these owls
may nest immediately outside of a wetland or in sub-climax wetland forests if adequate
nest sites are unavailable within a mature wetland forest. Barred owls are typically found
in remote wilderness areas that may also contain other rare species such as. the red-

)shouldered hawk (Buteo lineatus) or the Cooper's hawk (Accipiter cooperii). Barred owls
ýtypically shun human activity by avoiding residential, agricultural, industrial, or
,comrnercial areas. In northern New Jersey, barred owls favored sites that were at least
500 meters (1640 ft.) from human habitation and had little or no forest clearings or trails
(Bosakowski 1987).

In southern New Jersey, barred owls inhabit both deciduous wetland forests and
Atlantic white cedar (Chamaecyparis thyoides) swamps associated with stream corridors.
Often such lowland forests are buffered by surrounding pine or pine/oak uplands that
may protect the owls from human disturbance and provide additional foraging habitat.
Mixed hardwood swamps are often dominated by red maple (Acer rubrum) and black
gum (Nyssa sylvatica) and may include highbush blueberry (Vaccinium corymbosum),
swamp magnolia (Magnolia virginiana), or greenbrier (Smilax pp.) in the shrub layer.
Although barred owls utilize white cedars for roosting, they infrequently provide cavities
that are large enough for nesting owls.

In northern New Jersey, barred owls inhabit hemlock ravines and mixed
deciduous wetland or riparian forests. Oak hardwood forests containing white oak
(Quercus alba), red maple, black birch (Betula lenta), black willow Salix nijra), hickory
(Carya Vp.), white ash (Fraxinus americana), basswood (Tiia americana), tulip poplar
(Liriodendrontulipifera), black cherry (Prunus serotina), and black gum may be
occupied. Barred owls may also inhabit northern hardwood forests that contain sugar
maple (A. saccharum), birch (Betila s and beech (Fagus grandifolia). Dense stands
of hemlock (Tsuga canadensis), white pine (Pinus strobus), Norway spruce (Picea abies),
or other conifers provide cover for roosting owls and protection from harsh weather.
Barred owls prefer flat, lowland terrain and avoid rocky slopes and hillsides.

As a resident species, barred owls establish territories with fairly stable
boundaries that are continuously maintained throughout the year. In eastern North
Arnerica, home range sizes of 86 to 370 hectares (213 to 914 acres) have been
documented for barred owls (.lohnsgard 1988).

Status and Conservation

The barred owl was traditionally a common resident within the deep wooded
swamps of New Jersey. Historically, these owls were shot as trophies or because of
alleged poultry predation. Collectors also looted young owls and eggs. Despite human



persecution, the barred owl persisted virtually unscathed until the early 1940s when the
cutting of old growth forests and the filling of wetlands greatly reduced habitat
throughout the state. Rampant habitat loss and associated barred owl population declines
continued for the next several decades. Consequently, these owls were lost from many
historic breeding locales.

Due to population declines and habitat loss, the barred owl was listed as a
threatened species in New Jersey in 1979. The New Jersey Natural Heritage Program
considers the barred owl to be "demonstrably secure globally," yet "rare in New Jersey"
(Office of Natural Lands Management 1992). Currently, barred owl populations appear to
be declining due to development and fragmentation of large tracts of private forested
lands. The barred owl population has been estimated at 37 pairs in South Jersey and 75
pairs in North Jersey (Sutton and Sutton 1985, Bosakowski 1988). But recent surveys in
South Jersey indicate as much as a 30 percent decline there.



Black-crowned Night-heron, Nycticorax nycticorax

Status: State: Threatened Federal: Not listed

Identification

The black-crowned
night-heron isa stocky, medium
sized, black, gray and white
wading bird. In comparison to
other egrets and herons, the legs
and neck of the night-heron are
relatively short. Adult black-
crowned night-herons are
distinct, with a black back and
crown, gray hind neck and
wings, and a white cheek and
underparts. In breeding
plumage, long white streamers
extend from the crown down the back beyond _ _____________________________
the neck. The bill, which is black in adults, is © Gary M. Stolz. courtes US FWSI

thick, stout, and spear-shaped. The legs are greenish-yellow, but turn pink in breeding
adults. Eye color changes from yellow in juveniles to red in adults. In flight, the toes
extend beyond the tail. The call of the black-crowned night-heron is a loud, guttural woc!

Although their body shape is similar, the plumage of juvenile black-crowned
night-herons is quite different from that of adults. Juveniles are buff below with brown
streaking and brown above with buff-white markings. The bill is grayish-yellow at the
base with a dark tip. Adult plumage is acquired by two years of age.

Black-crowned night-herons are similar in appearance to yellow-crowned night-
herons (N ctanassa violacea), especially in juvenile plumage. The yellow-crowned has a
longer neck and more slender body than the stocky black-crowned night-heron. The adult
yellow-crowned lacks the black back of the black-crowned and has a black head with a
white cap and cheek patch. The juvenile yellow-crowned is darker brown above, with
smaller buffy markings on the back and more brown below. The bill of the yellow-
crowned is shorter, yet heavier, than that of the black-crowned, and does not have a light
base on juveniles. In flight, the legs and feet extend beyond the tail in the yellow-
crowned, while only the toes extend beyond the tail in the black-crowned night-heron.

Juvenile black-crowned night-herons may also be confused with American
bitterns (Botaurus lentiginosus). In flight, the night heron shows a solid brown
upperwing, while that of the bittern is two-toned. The bill of the bittern is also longer,
thinner, and lighter colored. The back of the bittern is chestnut brown and lacks buffy
spotting.



Habitat

Forests, scrub/shrub, marshes, and ponds serve as nesting, roosting, and foraging
habitats for black-crowned night-herons. Heronries may be located in wooded swamps,
coastal dune forests, vegetated dredge spoil islands, scrub thickets, or mixed phragmites
(Phragmites commnunis) marshes that are in close proximity to water. Black-crowned
night-herons avoid nesting at exposed sites that offer little cover. Mixed hardwood forests

!containing red maple (Acer rubrum), sweetgum (Liquidambar styraciflua), black gum
(Nyssa sylvatica), and blueberry (Vacciniu_ smp.) may be used by nesting or roosting
birds. Dense thickets containing red cedar (Juniperus virginiana), holly (_exxopaca),
greenbrier (Smilax spp.), and poison ivy (Toxicodendron radicans) may also serve as
nesting and roosting habitats. In addition, colonies have been documented in stands of
cherry (Prunus sp.) as well as in marshes containing phragmites and marsh elder (1va
frutescens). Islands created through the deposition of dredged material may provide
nesting and roosting habitat when revegetated.

Black-crowned night-herons nest in forested or scrubby habitats containing
vegetation of various heights. Maximum heights of vegetation at local colonies range

( from 1.5 to 12,m (4.9 to 39.4 ft) (Burger 1978). Within these habitats, nests are located,
on average, 0.19 to 3.95 rn (0.6 to 13 fi) above the ground (Burger 1978). When nesting
in mixed-species colonies with low vegetation height, black-crowned night-herons tend
to nest closer to the ground than other species. Similarly, when in mixed-species colonies,
black-crowned night-herons tend to nest nearby other black-crowned night-herons due to
their similar habitat preferences.

Black-crowned night-herons forage in marshes and along theedges of ponds and
creeks. Within coastal salt marshes, shallow tide pools, tidal channels, mudflats, and
vegetated marsh provide foraging habitat.

Status and Conservation

The black-crowned night-heron was historically a common breeding species
along the New Jersey coast. During the late 1880s, the species was frequently shot at
nesting and roosting sites for its plumes and as food. Following the 1910 ban of plume
sales in New York markets, populations began to quickly recover. By the I 930s, the
species was once again common along the Atlantic Coast, with colonies in excess of 300
pairs. A peak migration count included 1,050 individuals at Cape May on October 23,
1935 (Stone 1965). In recent years, a peak migration count of 400 individuals was tallied
at Cape May Point on October 2, 1994 (Sibley 1997).

The destruction of coastal maritime dune forests to accommodate the growing
number of summer cottages along the Atlantic shore greatly reduced habitat for black-
crowned night-herons. Consequently, their populations declined during the 1940s and
1950s. Habitat loss also contributed to the decline of inland breeding populations during
this period. Contaminants, including PCBs and DDT, caused further reductions of black-
crowned night-herons in the northeast during the 1950s and 1960s. PCBs affected
growth, metabolism, reproduction, and behavior. The pesticide DDT caused reduced
clutch size and lower productivity due to the breakage of thinned-shelled eggs. Eggshells
collected in 1952 exhibited significant thinning in comparison to those collected prior to



1947 (Ohlendorfet al. 1978). With the ban of DDT in the United States in 1972, night-
heron populations began to gradually recover during the 1970s. Although Breeding Bird
Surveys showed an increase in black-crowned night-heron numbers in the Northeast from
1966 to 1979, the population declined from 1980 to 1999 (Sauer et al. 2000).

The black-crowned night-heron population in New Jersey has declined from about
1,500 individuals in the late 1970s to only 200 in the late 1990s, nearly a 90% loss. This
reduction, attributed to habitat destruction, disturbance to nesting colonies, and
contaminants, led to the inclusion of the black-crowned night-heron on the New Jersey
list of threatened species in 1999. The New Jersey Natural Heritage Program considers
the breeding population of the black-crowned night-heron to be "demonstrably secure
globally," yet "rare in New Jersey" (Office of Natural Lands Management 2000).



Black Rail, Laterallus jam aicensis

Status: State: Threatened Federal: Migratory Nongame Bird of Management Concern

Identification 7ý

Measuring only about
the size of a sparrow, the
diminutive black rail is the
smallest North American rail.
Adult black rails are dark gray
or nearly black overall with a
variable amount of scattered
white spotting on the back that
may also extend onto the wing
coverts and secondaries. The
nape and upper back are deep
chestnut colored. The dark
gray undertail coverts and 0YCnHrl/VIREO
flanks are streaked with white or light gray. The i i
tail is short and grayish-brown. The bill is short andblack and the legs and feet are
grayish-brown. Although the sexes are similar in size, they differ slightly in plumage.
The throat of the female may be pale gray or white, while that of the male may be pale to
medium gray. Juvenile black rails resemble adults but are duller gray overall with less
spotting above and thinner streaking on the flanks. Eye color, which changes with age, is
red in adults and may range from brown to orange in juveniles.

The black rail is an elusive species that typically walks or runs rather than flies.
Due to its secretive nature and nocturnal habits, this rail is more often heard than seen.

.,The black rail's call, a repeated kic-kee-doo or kic-kic-kerr, may be given throughout the
night but is most frequently voiced during the first few hours after sunset or before
sunrise. Rarely, black rails may vocalize during the day. Vocal activity is greatest during
the early breeding season, from late April to mid-May. Adults and young may
communicate using kik or yip calls.

Habitat

S Coastal salt and brackish marshes are home to the black rail, which nests in areas
Iof elevated marsh that are flooded only during extremely high tides. Nests are typically
located in marshes dominated by salt hay (Spartina patens). These marshes also may.
contain spike grass (Dis'tichlis spicata), black rush (Juncus gerardi), or marsh elder (Iva
frutescens). Salt-marsh cordgrass (S. alterniflora) and reed grass (Phragmites communis)
may also occur within the marsh, but are not favored by black rails. Salt hay farming
along the Delaware Bay shore inadvertently created habitat for breeding black rails.
Marshes containing salt hay provide characteristically thick mats of overlapping
vegetation, beneath which the rails traverse on pathways of flattened vegetation. During
markedly high tides, black rails may seek cover within herbaceous vegetation in adjacent

( upland fields and meadows. Black rails occupy similar habitats throughout the year.



Status and Conservation

The black rail, once considered a game bird, was historically a locally common
breeding species in tidal marshes along the Atlantic and Delaware Bay coasts of New
Jersey. Following the I 920s and 1930s, black rail numbers began to decline as coastal
wetlands were filled, ditched, and polluted. From 1953 to 1973, nearly 25 percent of tidal
marshes in New Jersey'were filled or diked, with the most severe losses occurring
throughout the range of the black rail in Cumberland, Salem, Cape May, Atlantic, and
Ocean counties. Increased human recreational activities at coastal marshes further
threatened already depressed populations of this rail. Consequently, this species was lost
from many historic breeding locales, particularly along the heavily used and developed
Atlantic coast.

Due to severe population declines and localized distribution resulting from habitat
loss, alteration, and degradation, the black rail was listed as a threatened species in New
Jersey in 1987. The New Jersey Natural Heritage Program considers the black rail to be
"tapparently secure globally," yet "rare in New Jersey" (Office of Natural Lands
Management 1992). Because of its disjunct distribution and small population size, the
black rail was included as a Migratory Nongame Bird of Management Concern in the
*United States by the U.S. Fish and Wildlife Service in 1992. Habitat loss and population
declines have occurred in other northeastern states, such as Connecticut, where the black
rail is listed as threatened, and New York and Maryland, where it is of special concern.



Bobcat, Fells refus

Status: State: Endangered Federal: Not listed

Identification

Taxonomically, bobcats
belong to the order Carnivora, or
carnivores, meaning that they are
primarily flesh-eaters. They are
members of the Felidae family and
are commonly known as felines. All
members of this family look
somewhat similar in appearance.
Bobcats have retractable claws and
five digits on each foot. Their pelt
color varies throughout different
parts of their range within the
continental United States. In this part of the country, D B
bobcats generally have a tawny to grayish-brown fur I B I
with spots and streaks and a whitish-colored underside that is also spotted and-streaked.
The fur around their lips, chin and underside of the neck are also light-colored. Bobcats
have ruffs of fur on both sides of their face and small tufts on the ears. The top of their
short tails is tipped black.

Like all other felines, bobcats have vertically shaped pupils that widen to
maximize light reception for nocturnal activity. In addition, they have relatively long legs
in relation to their bodies, with the hind legs being longer than the front. This posture
accentuates the bobbed tail, which ranges in length fiom 5-7 in. A mature bobcat is
approximately 35 in. in length and 20 in. high at the shoulders. Their weight ranges from
about 15-25 lbs. for adult females and 20-35 lbs. for adult males. However, large males
can weigh up to 40 lbs.

Habitat

Bobcats are extremely adaptable animals that can survive in a variety of habitats.
In our western states they are found in deserts and mountains. In the South they inhabit
swamps, river bottoms and forests. In the Northeast they can be found in forests, areas of
mixed forest and agriculture and even rural areas near cities and small towns. In general,
bobcats use rough, broken habitat that has a mix of early and late successional stages.
They do not prosper in highly suburbanized areas or in areas that have been severely
altered by intense agriculture. This explains their absence from many Midwest states.
However, bobcats can survive in agricultural areas that are interspersed with natural
cover if they support adequate prey populations (Godin 1977 and McCord 1977).

Bobcats prefer habitats that provide dense cover in the form of understory vines,
briars, shrubs, and saplings (Leopold et al 1995). These cover types provide areas for
resting, and protection from both weather and predators (Leopold et al 1995 and Godin



1977). In northern New Jersey, typical bobcat habitat consists of large areas of
contiguous forest and fragmented forests interspersed with agricultural areas or early
succession vegetation. Bobcats often use areas with rock outcrops, caves, and ledges that
provide shelter and cover for hunting, resting and rearing young. Where rocky areas are
not aailable, swamps, bogs, conifer stands and rhododendron and mountain laurel
thickets provide good cover and excellent hunting grounds (New Jersey Division of Fish,

,Game and Wildlife 1995). In southern New Jersey, dense thickets of briars and conifersL(serve as resting and escape cover (New Jersey Division of Fish, Game and Wildlife
1995). Clearly, bobcats are extremely versatile creatures that have the ability to adapt to a
wide variety of habitat types and prey species.

Status and Conservation

The bobcat has been extirpated from much of the Midwest due to habitat changes
resulting from modern agricultural practices. It is considered endangered in Iowa, Indiana
and Ohio. However, Illinois removed the bobcat from its threatened list in 1999 and
Pennsylvania, which had permitted no legal hunting between 1970 and 1999, reinstituted
a limited hunting and trapping season beginning in 2000.

In New Jersey, the bobcat population experienced severe declines near the turn of
the 19t' century as most forests were cleared for lumber, fuel, charcoal and agricultural
use. As the remaining habitat became highly fragmented, bobcat numbers plummeted.
During the 1950s and 1960s, reports of bobcat sightings and killings persisted, but by the
early 1970s it was thought that the feline, had been extirpated from the Garden State. The
bobcat gained full legal protection under New Jersey regulations in 1972 when it was
classified as a game species with a closed season (Lund 1979).

In 1977, the New Jersey Division of Fish, Game and Wildlife initiated a project to
restore the species to suitable habitat within the state. Between 1978 and 1982, 24
bobcats were captured in Maine and released in northern New Jersey (James Sciascia,
pers. comm. 1997). In the years that followed, reports of bobcat sightings increased,
suggesting that the, project had been a success. In 1991 the.status of the bobcat 'was
changed again to endangered under New Jersey's Endangered and Nongame Species
Conservation Act.

The New Jersey Division of Fish and Wildlife's Endangered and Nongame
Species Program (ENSP) conducted a scent post survey in 1995 and confirmed bobcat
presence in Sussex, Warren, Morris, and Passaic counties. In addition, reliable bobcat
sightings have been reported from Mercer, Somerset, Bergen, Burlington, Ocean,
Atlantic, Cape May, Cumberland, and Salem counties (Sciascia, pers. comm. 1997).

In 1996, the ENSP began a pilot project using radio telemetry to monitor the
movements of bobcats in northern New Jersey. The objective was to determine the
bobcats' home range and habitat preferences in that part of the state. The work is
continuing, although technological advances now allow biologists to fit bobcats with
satellite transmitters. Bobcat locations can now be monitored on a continual basis using
satellites.



Bog Turtle, Clemmys muhlenbergii

Status: State: Endangered Federal: Threatened

Identification

The bog turtle is a tiny,
dark turtle with a distinct orange
patch behind the tympanum (ear
membrane) on either side of the

head. The scutes (scale-like
horny layers) of the carapace
(upper shell) are brown or black
and may have yellow or reddish
centers. Likewise, the plastron
(underneath shell) is brownish-
blackwith a light yellow or
mahogany center. The limbs are
brown and may be mottled with variable © Robert Zappalorti
amounts of dark yellow, orange, or red blotching. Bog turtles, one of the smallest and
most secretive of North America's turtles, measure only 7.6 to 10 cm (3.0 to 3.9 in.) long
as adults. The male bog turtle has a concave plastron while that of the female is flat or
slightly convex. In addition, the male has a long, thick tail and long foreclaws.

Habitat

Bog turtles inhabit calcareous (limestone) fens, sphagnum bogs, and wet, grassy
pastures that are characterized by soft, muddy substrates (bottoms) and perennial

,,groundwater seepage. Bog turtle habitats are well-drained and water depth rarely exceeds
U10 cm (four in.) above the surface. Flora associated with bog turtle habitats include
sedges (Carexpp.), rushes (iuncus sp.), mosses, and grasses. These habitats may also
contain red maple (Acer rubrum), alder (Alnus spp.), skunk cabbage (Symplocarpus
foetidus), cattail (Typha spp.), willow (Salix sp_.), highbush blueberry (Vaccinium
corymbosum.), jewelweed (Impatiens capensis), swamp rose (H-ibiscus palustris),
dogwoods (Cornus spp.), shrubby cinquefoil (Potentilla fruticosa), buttonbush
(Cephalanthus occidentalis), rice-cut grass (Leersia oryzoides), wool-grass (Scirpu
cyperinus), arrowhead (Sagittari sM.), watercress (Nasturtium officinale). St. Johnswort
(Hypericum pp.). blue vervain (Verbena hastata), sundew (Drosera spp,). pitcher plant
(Sarracenia purpurea), cinnamon fern (Osmunda cinnamomea), and sensitive fern
( Onoclea sensibilis). Because open areas are favored for basking and nesting, vegetative
succession may cause the dispersal or loss of bog turtle colonies.

Many of the emergent wetlands inhabited by bog turtles have served as pastures
t during historic or current tirnes. Grazing by livestock maintains the successional stage& and softens the ground, creating favorable conditions for these turtles. Although

controlled grazing is beneficial, overgrazing can result in excessive fecal runoff that may
L degrade water quality or encourage the growth of undesirable plant species.



Linear drainage ditches provide an alternative habitat for bog turtles in some areasofLthe state. These ditches, which have healed over time, may support remarkably high

bog turtle densities.

Status and Conservation

, Due to population declines, restricted habitat preference, habitat loss, and
Licollecting, the bog turtle was listed as an endangered species in New Jersey in 1974.

Declining throughout its range, this turtle is also listed as threatened in Maryland, North
Carolina, South Carolina, and Georgia and endangered in Massachusetts, Connecticut,

VNew York, Pennsylvania, Delaware, and Virginia. In 1997, the U.S. Fish and Wildlife
Service included the bog turtle on its list of federally threatened species. The New Jersey
Natural Heritage Program considers the bog turtle to be, "globally, either very rare and
local throughout its range or found locally in a restricted range or because of other factors
making it vulnerable to extinction throughout its range," and, "imperiled in New Jersey
because of rarity" (Office of Natural Lands Management 1992),.

Since the 1970s, biologists have studied the life history, habitat use, and
distribution of the bog turtle in New Jersey. Current conservation efforts include habitat
management, population monitoring, land acquisition, and landowner outreach. Since
most bog turtle populations occur on private lands, biologists devote substantial amount
of time educating private landowners about bog turtle conservation. Private landowners
can benefit from having bog turtles on their land through various federal cost-sharing
programs, which provide funding for habitat management and improvement. Biologists
from the New Jersey Endangered and Nongame Species Program (ENSP) are presently
implementing a watershed-based management strategy for the protection of critical bog
turtle areas.



Cooper's hawk, Accipiter cooperii

Status: State: Endangered Federal: Not listed

Identification

On a cool fall day at Cape May Point, observers scan the skies as streams of
accipiters zip past at tree-level. Darting through the cedars in pursuit of a yellow-rumped
warbler is a Cooper's hawk, one
of the three species of North
American accipiters- -woodland
hawks that prey chiefly on
birds. The Cooper's hawk, as
well as its accipiter cousins, the
sharp-shinned hawk (Accipiter
striatus) and the northern
goshawk (A. entili,
are forest-nesting raptors that
are able to quickly maneuver
through dense cover while
chasing prey.

About the size of a crow, the Cooper's
hawk has short, rounded wings and ©B.K. Wheeler/VIR1O 0

a long, narrow tail. When soaring, the head extends beyond the wrist, making it appear
large-headed. In flight, the silhouette of a Cooper's hawk appears cross-shaped, whereas
the similarly plumaged sharp-shinned hawk looks small-headed and T-shaped. Sharp-
shinned hawks usually exhibit a shorter, more squared-off tail. In addition, the wing beats
of the Cooper's hawk are stiffer and more powerful than the fluttery wing beats of the
sharp-shinned hawk.

The adult Cooper's hawk has a dark cap, blue-gray back, and rusty, barred
underparts. The juvenile's back is brown with rufous (reddish brown) feather edges and
sparse white spotting, and the underparts are light colored with brown vertical streaking
on the breast. In all ages, the tail is usually rounded and has a white edge along the tip.
Juveniles molt into adult plumage during their second year. Eye color changes from
yellow-green in immature birds to dark orange or red in adults. Females are significantly
larger than males. The call of the Cooper's hawk, which is often given during the
breeding season, is a loud and nasal "cak-cak-cak."

Habitat

p During the breeding season, Cooper's hawks inhabit deciduous, coniferous, and\ mixed riparian or wetland forests. In southern New Jersey, breeding habitats include
large, remote red maple (Acer rubrum) or black gum (Nyssa sylvatica) swamps and, on

boccasion, Atlantic white cedar (Chamaecyparis thyoides) swamps. Within these sites,
high-bush blueberry (Vaccinium corymbosum) and greenbrier (Smilax rotundifolia

Otypically dominate the shrub layer. Adjacent upland pine or mixed pine/oak forests



rprovide an additional habitat buffer for nesting Cooper's hawks. In northern New Jersey,
Cooper's hawks inhabit mixed riparian woodlands, eastern hemlock (Lsu a canadensis) /
white pine (Pinus strobus) forests, and conifer plantations. Dominant tree species within
such habitats may include red maple, sugar maple (Acer saccharurn), eastern hemlock,
white pine, black birch (Betula lenta), white oak (Quercus alba), scotch pine (Pinus
sylvestris), and Norway spruce (Picea abies).

Cooper's hawk nest sites are often located within sub-climax forests that provide
a closed canopy, moderate to heavy shrub cover, and trees more than 30 years old.
Territories often contain forest edges and small openings along streams or roads, which
may be used for hunting. In northern New Jersey, Cooper's hawk territories contained
over 70% forested habitat within 0.3 km (0.2 miles) of nest sites and were, on average,
0.5 km (0.3 miles) away from the nearest house (Bosakowski et al. 1993). Home ranges
of breeding Cooper's hawks in the United States may comprise 105 to 1,800 hectares
(260 to 4,450 acres) (Johnsgard 1990, Rosenfield and Bielefeldt.1 993).

During the 1970s, when the Cooper's hawk was first listed as an endangered
species in New Jersey (1974), breeding was documented only within large, contiguous
forests. As the Cooper's hawk population increased, pairs have nested in smaller
woodlots containing mature trees and fragmented woods within agricultural, suburban, or
urban landscapes. This may be attributed to both a larger breeding population and
increased fragmentation of forested habitats. Cooper's hawks may exhibit limited
tolerance for human disturbance and habitat fragmentation.

9) Cooper's hawks, which occur year-round in New Jersey, use many of the same
habitats in winter as during the breeding season. However, because of limited prey

r"J availability during the winter months, habitat use during this season is less restrictive than
• during the breeding season. Consequently, Cooper's hawks forage within a variety of
(forest types as well as woodland edges. Wintering hawks may also frequent residential
(areas where they hunt songbirds and doves at bird feeders. Cedar forests, conifer groves,
{ and other dense woods that provide protection from harsh weather are favored for
(roosting.

Status and Conservation

Until the mid-1930s, many raptor species, including the Cooper's hawk, were shot
in large numbers during migration and on their breeding grounds because of suspected
poultry and game bird predation. Regardless, the Cooper's hawk remained a fairly
common breeding species in New Jersey's forests until the I 950s when habitat loss
caused population declines. In addition, the pesticide DDT impaired reproduction and
contributed to population declines observed from the 1950s to 1970s. Due to the
reduction in the state's breeding population and the loss of habitat, the Cooper's hawk
was listed as an endangered species in New Jersey in 1974. The New Jersey Natural
Heritage Program considers the Cooper's hawk to be "apparently secure globally," yet
"rare in the State (breeding)" (Office of Natural Lands Management 1998). Concern for
this species is evident in nearby states, such as New Hampshire, Rhode Island, and
Connecticut, where it is listed as threatened,. and Massachusetts and New York, where it
is considered a species of Special Concern. The National Audubon Society also included
the Cooper's hawk on its Blue List of Imperiled Species from 1971 to 1982 and in 1986,
the final year of the list.



Following the nationwide ban of DDT in 1972 and the reforestation of fallow
lands throughout the state, Cooper's hawk populations began to recover. Cooper's hawks
experienced increases in New Jersey Christmas Bird Counts from 1959 to 1988 and
Breeding Bird Surveys from 1980 to 1999 (Sauer et al. 1996, Sauer et al. 2001 ). Other
recent surveys have also shown a substantial increase in the breeding population of
Cooper's hawks in New Jersey. As a result, the status of the Cooper's hawk was
reclassified from endangered to threatened in New Jersey in 1999. The loss of large,
contiguous forests remains a threat to this species and warrants the continued protection
of Cooper's hawk nesting habitats.



Corn snake, Elaphe g. guttata
Status: State: Endangered Federal: Not listed

Identification

Also known as the red rat
snake, the corn snake is a
strikingly beautiful and docile
serpent. Highly variable in
coloration, the upperparts range
firom brown to light orange or red,
and are marked with brick red
blotches outlined in black. Two
red lines extend from a blotch on
the back of the neck and merge at
the top of the head, forming a
spear-shaped mark. In addition, a
red line extends from either side
of the head, through the brown eyes, and across the I Robert Zappalorti

snout. The underside of the corn snake is checkered
with black and white rectangular markings, which have been likened to corn kernels or
piano keys. The undertail is striped with black and white lines. Corn snakes have weakly
keeled scales and a divided anal plate. The sexes may be distinguished externally by the
size of the tail, which is longer and thicker in males. Adults measure 0.76 to 1.2 meters
(2.5 to 4 ft.) in length, with a record individual of 1.8 meters (6 ft.) long (Conant and
Collins 1991),

The corn snake molts several times a year, shedding its outer layer of skin to
accommodate the growing animal. Prior to shedding, the snake appears duller overall and
the eyes become cloudy. During this vulnerable time, the corn snake seeks and rubs
against bark, logs, or rocks to dislodge the old skin. Once a tear is made, the snake crawls
out of the old skin, leaving its shed behind. After shedding, the snake appears more
vibrantly colored and resumes normal behavior. The complete process of shedding. from
clouding to sloughing off the old skin, spans about a week or longer.

Habitat

Corn snakes inhabit mature, upland pine-dominated forests that contain uprooted
Utrees, stump holes, and rotten logs. Soil types typically include sands and loams. Pitch

pine Pinus rigida), blackjack oak (Quercus marilandica), lowbush blueberry (Vaccinium
vacillans), highbush blueberry (V. corymbosum), greenbrier (Smilax spM.), bracken fern
(Pteridium aquilinum), Pennsylvania sedge (Carex pensylvanica), and heather (Hudsonia
spp.) often comprise corn snake habitats. In addition, shortleaf pine (P. echinata),
Virginia pine (P. virginiana), black oak (Q. velutina), scarlet oak (Q. coccinea), and
common hairgrass (Deschampsia flexuosa) may be present. Corn snakes inhabit locations

ýcontaining a water source, such as a stream or pond. Open field and forest edges are used
Lfor foraging. The home range of a marked corn snake in Ocean County encompassed 4.6

hectares (11.3 acres) (Zappalorti and Johnson 1982a).



n
A highly fossorial (burrowing) species, the corn snake seeks cover within

i subterranean burrows, sturnp holes, or old, rotten, and hollowed railroad ties. These
snakes also tunnel beneath sand mounds, boards, logs, rubbish, or concrete slabs.
ý bandoned buildings or foundations may be used for nesting or hibernating. In some
areas of New Jersey, corn snakes have shown a preference for abandoned, hollowed-out
railroad ties, where they concentrate due to increased prey, protection from predators, and
shelter for eggs and hatchlings.

Status and Conservation

Due to habitat loss, limited range in the state, illegal collecting, and population
declines, the corn snake was listed as a threatened species in New Jersey in 1979.
Although the species was afforded protection, severe habitat loss continued, particularly
in Ocean and Atlantic counties. Likewise, this handsome and docile snake was highly
prized by illegal collectors, who continued to excavate denning sites in search of these
snakes. Many historic corn snake populations were lost due to habitat destruction and
poaching and, despite extensive surveys, no new populations were found during the early
1980s. As a result of the continued and increased threats to this species and its' habitat,
the corn snake was reclassified as an endangered species in New Jersey in 1984.

The New Jersey Natural Heritage Program considers the corn snake to be
"demonstrably secure globally," yet "critically imperiled in New Jersey because of
extreme rarity" (Office of Natural Lands Management 1992). Documented corn snake
sites are currently protected through the Pinelands Protection Act and environmental
reviews of proposed development. The collection or possession of wild corn snakes is
prohibited by the New Jersey Endangered Species Act and is punishable with fines and/or
imprisonment.



Eastern Tiger Salamander, Ambystoma tigrinum tigrinum

Status: State: Endangered Federal: Not listed

Identification

Each winter a prehistoric-like
scene unfolds as adult tiger salamanders,
resembling miniature dinosaurs, converge
upon woodland ponds to breed. As its
name implies, the tiger salamander is a
robust amphibian with dark brown or
black upperparts marked with yellow,
gold, or olive blotches. The belly is olive
or yellow with dark mottling. Tiger
salamanders belong to a group of
fossorial (burrowing) amphibians known as mole [D Maine Rothauser
salamanders, which characteristically possess broad heads
with blunt, rounded snouts that enable them to burrow underground. Tiger salarnanders
are equally adept in the water, using their laterally compressed tails for propulsion and
steering during swimming.

The tiger salamander is the largest salamander species in New Jersey., measuring
18-21 cm (7 to 8.25 in.) long, with a maximum-recorded length of 33 cm (13 in.) (Conant
and Collins 1991). Adult males average 20 cm (8 in.) in length while females measure 18
cm (7 in.) (Bishop 1994). The male also has a longer tail and longer, stouter hind legs
than the female.

Habitat

Tiger salamanders require both upland and wetland habitats that contain suitable
breeding ponds, forests, and soil types appropriate for burrowing. Subterranean\ throughout much of the year, these salamanders reside in underground tunnels and

•,burrows or beneath logs. Loamy sand and sandy loam soil types are preferred for
'{ burrowing.

As natural woodland breeding ponds have been destroyed through development,
ýdumping, and pollution, old gravel pits and farm ponds have come to serve as breeding
ýýsites for the eastern tiger salamander. These ponds must contain clean, unpolluted water
tand be fi'ee of fish that prey upon salamander eggs and larvae. Like numerous other
>ernal pond breeding species, tiger salaman.ders require pools that contain water long
jenough during the season to allow for metamorphosis, but dry up late in the summer,
preventing the establishment of predatory fish populations. Consequently, breeding ponds
are typically only 2 to 4 ft. deep.

Terrestrial habitats occupied by the eastern tiger salamander include old fields and
(deciduous or mixed woods such as oak/pine or oak/holly forests. These woodlands
typically have sandy or gravelly soil types and may contain willow (Salix ;spp.), holly

lLexopaca), oaks (Quercus sp.), and pitch pine (Pinus rioia). Vegetation surrounding



breeding ponds, such as sedges (Carexspp.) and sphagnum moss (Sphagnum sp.), as
well as aquatic vegetation within the pond, provides cover for the salamanders. Ponds
may have gravel, mud, sand, or clay substrates (bottoms) and pH water levels ranging
from 3.5 to 7.9.

Status and Conservation

Habitat loss and the pollution of breeding ponds led to declines of tiger
salamander populations in New Jersey. By the mid-1970s, the known historic breeding
sites had been roughly halved, to 19 sites. Consequently, the eastern tiger salamander was
listed as an endangered species in New Jersey in 1974. The New Jersey Natural Heritage
Program considers the tiger salamander to be "demonstrably secure globally," yet
"imperiled in New Jersey because of rarity" (Office of Natural Lands Management
1992).

Currently, the status of the tiger salamander population in New Jersey remains
endangered. Population stability varies by site. At many locations, numbers have declined
and habitat, particularly on private land, is increasingly threatened by encroaching
development. Protected sites, such as those on state land, appear to have stable
populations.

Despite the loss of much of their natural breeding habitat, the tiger salamander has
been saved from localized extinction by its ability to utilize man-made pools as breeding
ponds. As a result, management efforts have been implemented to create additional
habitat for this species. In one case, a new population was successfully established in a
pond excavated on state land specifically for tiger salamanders. Egg masses were
transferred from local ponds threatened by habitat destruction. The population has been
self-sustaining since 1988.

Efforts have been made to monitor eastern tiger salamander populations
statewide. In 1995, surveys revealed that tiger salamanders occurred at only a limited
number of sites in Atlantic and Cumberland counties.



Grasshopper Sparrow, Ammodramus savannarum

Status: State: Threatened Federal: Not listed

Identification

A small, secretive
songbird, the grasshopper
sparrow is more often heard
than seen as its insect-like
melody emits from dense
grasses. Its song consists of
one to two chips followed by a
buzzy trill reminiscent of a
grasshopper. This sparrowT

also sings a series of buzzy

notes.
The grasshopper

sparrow ha's a stocky body that is brown above
with buff streaking. On adults, the breast and © M. P'atrikeev//VIREO

sides are solid buff and the belly is white. The
buff breast and sides of juveniles are marked with dark brown vertical streaking.
Grasshopper sparrows have flat heads with relatively large bills. The crown is dark brown
with light central stripes atop the head and behind the eye. The lores (between the eyes
and the bill) are orange or golden. The tail is short and brown.

Habitat

I Grasshopper sparrows breed in grassland, upland meadow, pasture, hayfield, and
old field habitats. Nesting grasshopper sparrows may occur on agricultural lands and

]'airports where such habitats occur. Although grasshopper sparrows may use small
\,grasslands, open areas of over 40 hectares (1 00 acres) are favored. Optimal habitat for
i these sparrows contains short- to medium-height bunch grasses interspersed with patches
[of bare ground, a shallow litter layer, scattered forbs, and few shrubs. Clumped grasses,
such as poverty grass (Danthonia spicata) and broom-sedge (Andropogon virginicus),
provide cover and foraging areas and are consequently favored over sod or matting
grasses. In addition, orchardgrass (Dactylis glomerata), alfalfa (Medicago sativa), red
,clover (Trifolium pratense), lespedeza (Lespedeza spp:), and dewberry (Rubus spp:)
provide sparrow habitat. Shrubs, fence posts, and tall forbs are used as song perches.
However, habitats may become unsuitable for nesting grasshopper sparrows if shrub
cover becomes too dense. Consequently, the presence and density of grasshopper
sparrows at breeding sites varies annually due to habitat changes. Habitat use during the

K nonbreeding season is similar, although less restrictive, to that of the breeding season, as
these sparrows may inhabit thickets, weedy lawns, vegetated landfills, fence rows, open

L fields, or grasslands.



Status and Conservation

In the eastern United States, the historic distribution of grasshopper sparrows was
restricted to natural grasslands created by fires or flooding. However, the boom in
agriculture during the late I 800s and early 1900s enabled this species to spread its range
and increase in numbers, making it a fairly common breeder in New Jersey. By the 1950s
and 1960s, expanding development of open areas, coupled with dwindling acreage of
land devoted to farming or pasture, led to decreases in grasshopper sparrow populations.
Continued declines in the northeast were noted in the 1970s and 1980s, when the species
was considered locally distributed and uncommon. The number of grasshopper sparrows
detected on Breeding Bird Survey routes in New Jersey, the eastern United States, and
throughout the country declined from 1966 to 1999 (Sauer et al. 2000).

As the result of population declines and severe habitat loss, the grasshopper
sparrow was listed as a threatened species in New Jersey in 1979. The New Jersey
Natural Heritage Program considers this species to. be "apparently secure globally," yet
"imperiled in New Jersey because of rarity" (Office of Natural Lands Management
1992). Currently, grasshopper sparrows occur in small, localized, and unstable
populations in the Northeast. Consequently, other nearby states have listed this species as
endangered (Maine, Connecticut), threatened (Massachusetts, Rhode Island), or of
special concern (New York). In New Jersey, the survival of grasshopper sparrows is
critically linked with management practices for grassland birds on airports, agricultural
lands, and pastures.



Northern Harrier, Circus cyaneus

Status: State: Endangered Federal: Migratory Nongame Bird of Management Concern

Identification

Often seen conspicuously
hunting low over the open coastal
marshes of New Jersey, the northern
harrier is a medium- to large-sized
hawk. A white "rump patch," low
buoyant flight, and the position of its
wings in a shallow "V' dihedral
characterize the airborne northern
harrier. It also has an owl-like facial

disk that aids it in detecting prey in
tall grass or low-light conditions by concentrating I Blaine Rothauser

sound towards the ears.
Adult northern harriers are sexually dimorphic in both plumage and size. The

smaller males are slate gray above and white below with contrasting black wingtips and a
black trailing edge to the wing. The male's white breast has varying amounts of light
rufous (rusty) spotting. The larger female harriers are brown above and buff colored
below with brown vertical streaking on the chest ]and belly. Unlike that of the male, the
underwing of the female is dark and the black wingtips are obscured. On all harriers,
white uppertail coverts that form the white rump patch are a key in-flight field mark.
Adult harriers of both sexes have lemon yellow eyes. On all ages, the legs are long and
yellow, the cere--the fleshy area behind the base of the bill--is yellow, and the bill is
black.

Juvenile northern harriers are extremely similar in appearance to adult females.
Juveniles are brown above, although slightly darker than adult females, and have a
cinnamon wash to the underside that is faintly streaked. As this reddish hue fades during
their first winter, juveniles tend to appear much more like adult females. Juvenile males
are born with grayish eyes that turn to an adult-like lemon-yellow by their first winter.
Juvenile females have dark brown eyes that take at least two years to appear yellow.

Northern harriers employ several different calls. A chirp-like call between
male and female is given during food exchange or on the ground during
copulation. This call is also exchanged between females and nestlings. Harriers
reiterate an alarm call consisting of a series of kaks when a predator or intruder
disturbs the nesting area. A high-pitched, gull-like whine is emittedmost often
by the male, during courtship and territorial display flights.

A northern harrier hunting low over a marsh is one of the most distinctive raptors
in flight. Reminiscent of a turkey vulture (Cathartes aura), the harrier holds its wings in a
dihedral and rocks from side to side. The harrier is a slim, buoyant hawk with narrow
wings and a long, slender tail, providing it with maneuverability and agility. On
migration, harriers can appear significantly different in flight. When soaring, the harrier
looks slender-bodied and cross-shaped and soars on flat wings. In a glide posture, the



wings are pulled up into a modified dihedral as the hands are leveled out for maximum
lift. The northern harrier flaps with deep, floppy wing beats, whereas most other hawks'
wing beats appear stiff and shallow.

Habitat

Formerly known as the "marsh hawk," the northern harrier inhabits open country
such as tidal marshes, emergent wetlands, fallow fields, grasslands, meadows, airports,
, and agricultural areas. Many nests in the state occur in brackish or saline marshes,

[particularly along the Delaware Bay shore. Within these areas, harriers nest in the drier
01 areas of high marsh that are dominated by salt hay (Spartina patens), marsh elder (Iva
4i frutescens) or reed grass (Phragmites communis). Harriers may also nest in freshwater
J!tidal marshes that contain Phragmites. sedges (Carex s or other emergent wetland

fýplants. Inland breeding sites may be located in managed, fallow, or low-intensity
agricultural fields that contain tall grasses and herbaceous vegetation.

Northern harriers forage over marshes, fields, bushes, and edges that contain low
vegetation, often only I to 2 rn (3 to 6 ft.) high. Although phragmites may be used for
nesting, it offers poor foraging habitat for harriers because it forms dense, impenetrable
stands.

Because they differ in size, male and female harriers exhibit sexual variation in
diet and foraging habitat. During the nesting season, females typically hunt within the
marsh itself, while males, in addition to foraging in the marsh, often seek prey along
upland edges or fields. Males may fly considerable distances during hunting excursions
and consequently have larger home ranges than females. In New Brunswick, Canada,
breeding male harriers maintained territories 10 times greater in size than those of
females (Simmons 1983). Territory size also varies depending on the season and prey
availability, with individuals occupying larger territories during the non-breeding season
and when food is scarce.

Northern harriers occupy similar habitats throughout the year. Communal winter
roosts of harriers are located on the ground within drier portions of marshes or in.

Ugrasslands. Roost sites can be readily recognized, as they are littered with pellets,
feathers, and excrement.

Status and Conservation

Prior to the early I 900s, the northern harrier was a common breeding species and
winter resident within suitable habitat in the northeastern United Statesl Historic winter
roosts in Hunterdon County, New Jersey, contained over 100 harriers. In the early 2 0 'h

century, northern harriers, as well as most other raptors. were commonly shot because of
suspected predation on chickens, game birds, and waterfowl. Declines of breeding
harriers in New Jersey were noted as early as the 1920s and continued into the I 940s.
The loss of open areas resulting from reforestation and draining and filling of coastal
marshes greatly reduced habitat for harriers. Harrier declines detected on Christmas Bird
Counts from 1952 to 1971 coincide with the extensive dredging and filling of coastal
wetlands in New Jersey from the mid-1950s to the mid-1970s. The Breeding Bird Survey



has also detected a declining trend of northern harriers in the northeast from 1966 to 1999
(Sauer et al. 2000).

During the 1950s and 1960s, harriers exhibited reproductive failure resulting from
contamination with the pesticide DDT. DDT, which biomagnifies at each.trophic (food
chain) level, accumulates in top-level carnivores, such as raptors. DDT contamination
inhibits calcium metabolism, resulting in eggs with abnormally thin shells. During
incubation, these weakened eggshells break under the weight of the adult. Following the
federal ban of DDT in 1972, harrier populations began to gradually recover. However,
DDE, a residual component of DDT, may continue to impact this species. Although
current contaminant levels in northern harriers remain unknown, elevated levels of DDE
have been documented in other raptors, including peregrine falcons and ospreys, nesting
in marshes along the Delaware Bay coast.

Due to population declines and habitat loss, the northern harrier was listed as a
threatened breeding species in New Jersey in 1979. In 1984, the harrier was reclassified
as an endangered species because of limited population size, restricted range, sensitivity
to disturbance, and continued loss of suitable nesting habitat. The New Jersey Natural
Heritage Program considers the northern harrier to be "demonstrably secure globally,"
yet "imperiled in New Jersey because of rarity" (Office of Natural Lands Management
1992). This species has suffered a similar fate in other northeastern states and is
consequently listed as endangered in Rhode Island and Connecticut and threatened in
New Hampshire, Massachusetts, and New York. Due to population declines and reliance
on threatened wetland habitats, the northern harrier has been listed as a Migratory
Nongame Bird of Management Concern by the U.S. Fish and Wildlife Service's Office of
Migratory Bird Management since 1982. In addition, the northern harrier was included on
the National Audubon Societ'y's Blue List of Imperiled Species from 1972 to 1986, the
final year of the list.

In New Jersey, wintering populations of harriers are stable and the breeding
population, although endangered, appears stable, provided that suitable habitat remains.
During the 1980s, the breeding population in New Jersey was estimated at 40 to 50 pairs
statewide, with 20 to 30 pairs in the Delaware Bay estuary (Dunne 1995, Serrentino and
England 1988). The New Jersey Breeding Bird Atlas documented confirmed or probable
breeding pairs in 34 blocks within the state, over 50 percent of which occurred in the
outer coastal plain (Walsh et al. 1999).



BEETLES

Northeastern Beach Tiger Beetle, Cicindela d. dorsalis

Status: State: Endangered Federal: Threatened

Identification

Distinguishing features of the
northeastern beach tiger beetle include a

bronze green head and thorax and white to
light tan elytra (forewings), often with dark

•lines. Typically 1/2 to 3/5 in. in length, it is
Lconsidered to be one of four subspecies of C.

dorsalis (Cazier 1954, U.S. Fish and Wildlife
Service 1994).

Habitat Photo courtesy US FWS

Although there are no definable indicators of northeastern beach tiger beetle
habitat, this species is found on long, wide, dynamic, relatively undisturbed sandy
beaches of the Atlantic Coast or Chesapeake Bay (Hill and Knisley 1994).

Status and Conservation

Listed as federally threatened in 1990 and state endangered in 1991, the
northeastern beach tiger beetle receives regulatory protection from both federal and state
Endangered Species Acts. In addition,. habitat protection is afforded through the Coastal
Areas Facilities Review Act and other coastal regulations. The Natural Heritage Program
ranks the species as "critically imperiled in New Jersey because of extreme rarity" (R.
Dutko, Office of Natural Lands Management, pers. comm.).

Since 1994, the U.S. Fish and Wildlife Service has supported studies designed to
re-establish populations of the northeastern beach tiger beetle in the Northeast.
Experiments to establish translocation techniques were conducted at the Gateway
National Recreation Area, Sandy Hook by researchers from Randolph-Macon College in
Virginia. During these studies, tiger beetle larvae from the Chesapeake Bay area .were
translocatedto several beach sites within the recreation area and routinely monitored.
Initial results from the experiments indicated that the translocation techniques employed
could be used to establish a population of northeastern beach tiger beetles at Sandy Hook
and possibly at other sites in the Northeast (Knisley and Hill 1997). A program to
reintroduce the species at Gateway National Recreation Area has been underway since

1997 (Knisley and Hill 1998).



Northern Pine Snake, Pituophis melanoleucus melanoleucus

Status: State: Threatened Federal: Not listed

Identification

The northern pine snake is a
relatively large (48-68 in. or 122-172
cm) black and dull white to yellowish
or light gray snake. These snakes have
blotches that are dark towards the front
of the body but may fade to brown near
and on the tail. Pine snakes have keeled
scales and a single anal plate. Known
for their noisy hiss, pine snakes are
typically ground dwellers and rarely
climb vegetation. Since this species is both secretive and 0 © Baine Rothauseri
fossorial, meaning it burrows underground, it can easily
go undetected even in locations where it is known to be common (Mitchell 1994).

Habitat

•, Pine snakes in New Jersey require dry pine-oak forest types growing on very

Linfertile sandy soils such as Lakehurst or Lakewood sands (Burger and Zappalorti 1988,
1989). Both human-caused and natural disturbances (e.g. agriculture, forestry, and fire)
are probably involved in creating the types of openings important for nesting and

0basking. Sandy infertile soil not only provides for persistent openings in disturbed sites,
%but may also be important because pine snakes are the only snakes known to dig
•Libernacula and summer dens.

Status and Conservation

The secretive nature of this snake has lead to some degree of uncertainty about its
overall status in the northeastern United States. All indications seem to suggest that pine
snake abundance has decreased throughout its northeastern range, however. It is also
believed that pine snakes have been extirpated from West Virginia and Maryland. The
New Jersey Pinelands may hold some of the largest populationsof pine snakes in the
Northeast, but even in the Pinelands this species is at risk.



Osprey, Pandion haliaetus

Status: State: Threatened Federal: Not listed

Identification

The osprey is a large raptor
with a wingspan of 4.5 ft. to 6 ft.
When gliding, the osprey's long,
narrow wings are pulled towards the
body and its silhouette is analogous
to an "M" shape, closely resembling
a gull in flight. In a shallow glide or
full soar, the wings are bowed
downwards. Ospreys fly with stiff
and shallow wing beats, pumping
the head and body tip and down
while flapping. I©T.J. Uh'icVIREO

The adult osprey is dark brown above and
light below. The underside is white with contrasting dark carpal ("wrist") patches and
barred flight feathers. The head is white with a broad, black eye stripe that extends to the
back of the neck. The tail and flight feathers are dark brown with faint white bands. Adult
females and juveniles of both sexes exhibit a "necklace" of dark feathers contrasting with
the white feathers of the upper breast. The intensity of this necklace varies among
individuals, with some adult males also displaying this trait. Females are only slightly
larger than males and, excluding the necklace, the plumage of both sexes is identical.
Juvenile ospreys closely resemble adults. However, juveniles exhibit buffy tips to the
upperwing coverts, a more heavily streaked crown, mottled carpal patches, and a tawny
wash to the underwing that fades by the following spring.

On all ages, the osprey has a pale blue-gray cere (fleshy area behind the base of
the bill) and legs. Their toes are equipped with tiny spines, or spicules, that enable them
to grasp slippery fish. The bill is black and strongly hooked with a sharp tip for piercing
the skin of fish. The osprey's eye color changes from blood red in nestlings to orange-
yellow in juveniles to yellow in adults. The osprey's call is a high-pitched, down-slurred
whistle that is often repeated in a short series.

Habitat

As a piscivorous species, the osprey is strictly associated with bodies of water that
support adequate fish populations. Consequently, ospreys inhabit coastal rivers, marshes,
bays. and inlets as well as inland rivers, lakes, and reservoirs. Ospreys nest on live or
dead trees, man-made nesting platforms, light poles. channel markers, abandoned duck
blinds, or other artificial structures that are in close proximity to fishing areas and offer
"n unobstructed view of the surrounding landscape. Infrequently, ospreys nest on the
ground within coastal marshes. Territories typically contain poles, snags, or structures
hear the nest on which the ospreys perch.



Status and Conservation

In the 1800s, the osprey was an abundant.breeding species along the New Jersey
coast. In 1884, there were 100 nests at Seven Mile Beach, currently Avalon/Stone
Harbor, alone. However, by 1890, the number of ospreys nesting at Seven Mile Beach
shrank to only 25 pairs, and similar declines were evident throughout the state. These
early population declines are attributed to habitat loss, eradication of nest trees, egg
collecting, and shooting. Further declines in the osprey population continued through the
turn of the. century and into the 1 930s and I 940s. As human. settlement along the coast
increased during this time, trees that were used by ospreys as nesting sites were
destroyed.

The pesticide.DDT was first used to control mosquitoes in Cape May County
marshes in 1946 and was applied at increasing rates until 1964. When introduced into the
environment, DDT enters the food chain and bioaccumulates at each trophic level,
contaminating top level predators such as the osprey with high doses of this biologically
harmful pesticide. DDT contamination inhibits calcium metabolism in birds, reducing the
thickness of the eggshell. When an adult bird attempts to incubate an egg with a thinned
shell, the egg will break under the weight of the bird. Because DDT contamination may
remain within an adult osprey's body for years, pairs can continue to experience
reproductive failure over a long period of time.

Following the use of DDT, osprey populations in New Jersey plummeted due to
several decades of poor productivity. Prior to the 1950s, the osprey population in New
Jersey was estimated at 500 pairs (Leck 1984). In 1950, there were 253 nesting pairs
along the Atlantic Coast of New Jersey south of Barnegat Light. By 1975, only 53 pairs
remained in this area and a total of only 68 pairs remained statewide.

Due to its disastrous environmental impacts, the use of DDT was banned in New
Jersey in 1968 and in the United States in 1972. However, because of its persistence in
biological systems, contamination from DDT and its metabolite, DDE, continued to
impair osprey productivity. Ospreys in areas that experienced the most severe population
declines and the lowest productivity in the state were, also found to contain the highest
DDT levels in their eggs. Osprey eggs collected in New.Jersey during the early 1970s
yielded much higher DDT and DDE concentrations than those from other states. In
addition, analysis of eggs from New Jersey ospreys also revealed contamination fi-om
PCBs.

Pesticide contamination and habitat loss had reduced New Jersey's osprey
population to a tiny fraction of its former level. Consequently, the osprey was one of the
first species to be included on the New Jersey Endangered Species List when the New
Jersey Endangered Species Conservation Act passed in 1974. With this legislation came
the establishment of the New Jersey Endangered and Nongame Species Program (ENSP),
a team of biologists dedicated to the conservation of New Jersey's imperiled wildlife. In
1979, the ENSP began an osprey reintroduction program in which biologists transplanted
eggs from healthy nests in the Chesapeake Bay area into active, but unsuccessful, New
Jersey nests. In addition, biologists erected nesting platforms to support a growing
population and began annual surveys to monitor osprey productivity.



Slowly, the osprey population began to recover, as nesting success improved and
the number of nesting pairs increased each year. The state population grew from a low of
68 pairs in 1975 to 87 pairs in 1981. Productivity had improved from 0.42 young per
active nest in 1968-1972 to 0.97 in 1979 and to 1. 18 in 1982-1984. Due to its improved
reproductive success, its acceptance of man-made nesting structures, and the decline of
persistent pesticides, the status of the osprey was changed from endangered to threatened
in New Jersey in 1985. The osprey, brought back frorn the brink, was the first to be
removed from the endangered species list in New Jersey. The New Jersey Natural
Heritage Program considers the osprey to be "demonstrably secure globally" yet "rare in
New Jersey" (Office of Natural Lands Management 1992).

After 1985, New Jersey's osprey population grew beyond 200 pairs and
productivity was stable at around 1.3 to 1.5 young per active nest. The ban of DDT, the
reintroduction of healthy eggs, and the ospreys' acceptance of artificial nest sites are
largely responsible for this species' recovery.

However, despite increases in productivity along the Atlantic Coast, osprey
production along the Delaware Bay Coast, particularly in Salem County, remained low
throughout the 1980s. Productivity in Salem County, which averaged 0.63 young per
active nest from 1974 to 1984, was well below productivity in other areas of the state,
which often exceeded one young per active nest. In addition, the number of active nests
in Salem County declined firom 1984 to 1987. In 1987, ENSP biologists initiated an
investigation into the poor productivity of this population. Contaminant analysis revealed
that Delaware Bay ospreys experienced more severe eggshell thinning and higher levels
of contaminants such as DDE, DDD, PCBs, and dieldrin heptachlor epoxide than Atlantic
Coast ospreys. In addition, fish samples collected from Delaware Bay in 1990 contained
higher contaminant levels than those from the Atlantic Coast. Osprey eggs and blood
collected from Salem County nests from 1991 to 1994 were compared to samples taken
from declining populations around the Great Lakes. The analysis revealed that ospreys
nesting along Delaware Bay had higher organochlorine and PCB levels than Great Lakes
osprey populations. However, by the late 1990s, organochlorine pesticide levels had
declined in osprey eggs and fish collected along the Delaware Bay, allowing for
improved nesting productivity in this area. Productivity among Delaware Bay nests
averaged a very healthy 1.78 young per nest in 2001.

Ospreys nesting along the Atlantic Coast of New Jersey experienced a dramatic
reduction in productivity in 1997 and 1998, possibly due to a scarcity of prey. But
productivity, which averaged only 0.6 young per nest along the Atlantic Coast during
these years, returned to a normal average of 1.3 young per nest in 1999 and 2000, and
increased to nearly 1.6 in 2001. The biennial aerial osprey survey in 2001 tallied 340
pairs in the state, the majority of which were located along the Atlantic Coast.



Pied-billed Grebe, Podilymbus podiceps

Status: State: Endangered Federal: Not listed

Identification

The pied-billed grebe is a
small, brown, duck-like diving bird
with a stocky body, thin neck, and
relatively large head. The undertail
coverts are white and the tail
feathers are short and brown,
making the grebe appear stubby and
tail-less. The legs and lobed toes,
which are situated far back on the
body, are gray. The bill is thick and
stout, enabling the grebe to crack open hard
shells of mollusks and crustaceans. In Photo by Dlave Menke. courtesy US FWS

breeding plumage, the ivory-colored bill is encircled with a black ring and the throat is
black. In non-breeding plumage, the throat is white and the bill is unmarked. The iris is
dark reddish-brown and the eye is encircled by a thin white eye ring. Although males are
slightly larger than females, the sexes are alike in appearance.

Young pied-billed grebes are downy and vividly marked with brown and white
stripes on the head, neck, and body and rufous (reddish-brown) patches on the back of the
head and behind the eye. The young have grayish-green legs and dark brown eyes.
Juveniles resemble adults but may retain some brown and white streaking on the.head
and neck until October.

As denizens of aquatic habitats, pied-billed grebes spend nearly all their time on
water. Leaping forward during headfirst dives, the grebe has been nicknamed "hell
diver." If threatened, a grebe may quickly dive or sink slowly into the water, emerging
with only its head visible. The brown plumage of pied-billed grebes camouflages them
among marsh vegetation.

Pied-billed grebes are well adapted for swimming underwater. Grebes are able to
waterproof their feathers by preening them with secretions from the oil gland located at
the base of the tail. Their eyes possess cone-dense retinas, an adaptation for locating prey
underwater. Relatively solid bones and the ability to compress their feathers, releasing
trapped air to reduce buoyancy, enables grebes to remain underwater longer. Their short,
narrow wings aid in maneuverability when swimming and the location of the legs far
back on the body facilitates underwater propulsion. Although the location of their legs
makes them strong swimmers, it also renders grebes awkward on land. Before taking off
in flight, grebes run along the water to gain speed.

The call of the pied-billed grebe, which is given primarily during thi breeding
season, is a ko-ko-cow-cow-cow-cowp-cowp, reminiscent of a yellow-billed cuckoo
(Cocczus americanLs). Pied-billed grebes are extremely secretive during the breeding
season and are much more likely to be heard than seen.



Habitat

ell Pied-billed grebes nest in freshwater marshes associated with ponds, bogs, lakes,
lIreservoirs, or slow-moving rivers. Breeding sites typically contain fairly deep open water

at depths of 0.25 to 2.0 m (0.8 to 6.6 ft.) interspersed with submerged or floating aquatic
U vegetation and dense emergent vegetation. Vegetative species found at breeding sites

include' cattails (Typha sp.), bulrushes (Scirpus Mp.), arrow arum (Peltandra virginica),
Jiand phragmites (Phragmites australis). Marshes created by impoundments or through the

industrious actions of beavers (Castor canadensis) may serve as nesting locales.
P Infrequently, pied-billed grebes nest in coastal estuaries that receive minimal tidal

fluctuations.
Pied-billed grebes occupy a greater diversity of habitats during the nonbreeding

season. Inland freshwater ponds, impoundments, lakes, rivers, brackish marshes,
estuaries, inlets, and coastal bays may be inhabited. When freshwater freezes over, pied-

b billed grebes can be found in brackish marshes or tidal creeks.

Status and Conservation

During the 1800s, the pied-billed grebe was a fairly common breeding species
within suitable habitat in New Jersey. Market hunters harvested grebes as food and for
their feathers, which were used to make earmuffs and hats. Consequently, by the late
I 800s and early 1 900s, grebe populations were greatly reduced. By 1940, there were only
12 known nesting sites in northern New Jersey. The large amount of land preserved and
managed for waterfowl from the 1940s to the 1960s facilitated an increase in grebe
populations. Despite the protection of wildlife refuges, many marshes continued to be
drained and filled, resulting in a decline of nesting grebes in New Jersey since the I 970s.

Due to population declines resulting from habitat loss, the pied-billed grebe was
listed as a threatened breeding species in New Jersey in 1979. Despite the grebe's
protected status, its habitat continued to be destroyed and degraded, resulting in a further
reduction in the number of breeding pied-billed grebes. In 1981, there were only two
known breeding sites in the state: Kearny Marsh, which contained 16 pairs, and
Pedricktown, which held one pair. Due to its dire status in the state, the pied-billed grebe
was reclassified as an endangered species in 1984. The New Jersey Natural Heritage
Program considers the pied-billed grebe to be "demonstrably secure globally," yet
"critically imperiled in New Jersey," (Office of Natural Lands Management 1992): Due to
declines in New Jersey, the pied-billed grebe was included on the National Audubon
Society's Blue List of Imperiled Species as a local problem species in 1982. Concern for
the pied-billed grebe is evident in other northeastern states, including New Hampshire,
Massachusetts, and Connecticut, where it is listed as endangered.
Limiting Factors and Threats

Habitat degradation and destruction resulting from the draining, dredging, filling,
pollution, and siltation of wetlands are the greatest threats facing the pied-billed grebe
population in New Jersey. The breeding habitat of these grebes--palustrine emergent
wetlands, inland wetlands such as marshes and swamps without flowing water and less
than 0.5 percent ocean-derived salinity--is one of the most threatened wetland types in the



United States (Tiner 1984). Changes in hydrology may render breeding sites unsuitable
or may destroy nests through flooding. Contamination from roadway runoff, pesticides,
and herbicides threaten pied-billed grebes and the aquatic organisms upon which they
feed. Carbamates, agricultural pesticides that can be lethal to pied-billed grebes, may
leach from farmlands into aquatic environments. Grebes are susceptible to oil toxicosis
and may die if impacted by an oil spill.

Pied-billed grebes are sensitive to human disturbance, particularly during
incubation. Intruders can cause the adults to spend a prolonged duration away from the
nest, leaving the eggs vulnerable to weather and predators. Boating activity near nest sites
can disturb breeding grebes and destroy nests through increased wave action.



Pine Barrens Treefrog, Hyla andersonii

Status: State: Endangered Federal: Not listed

Identification

Vibrant green and boldly marked,
the Pine Barrens treefrog is arguably one of
New Jersey's most beautiful amphibians. A
purple stripe with a yellowish-white border
extends from the snout through the eye
down each side of the body. Although the
underparts are white, there is a vibrant
orange patch beneath each hind leg that
shows a flash of color when the frog jumps.
Its throat has a purplish tinge, which is
particularly visible on the male. Adults measure 2.8 to 4.4 0C Clay Meyers
cm (1.13 to 1.75 in.) in length (Conant and Collins 1991).

The call of the Pine Barrens treefrog is a rapid and nasal quonk-quonk-guonk,
which is repeated frequently. The series may be reiterated faster on warm evenings and
slower on cool nights.

Habitat

The Pine Barrens treefrog requires specialized acidic habitats, such as Atlantic
white cedar (Chamaecyparis thyoides) swamps and pitch pine Pinus rjj) lowlands
that are carpeted with dense mats of sphagnum moss (Sphagnum spp.). Plant species
found at breeding sites include those mentioned above as well as highbush blueberry
(Vaccinium corymbosum), greenbrier iIax• spp.), red maple (Acer rubrum), swamp
azalea (Rhododendron viscosurn), swamp magnolia (Magnolia virginiana), viburnums
(Viburnum pp.), inkberry (llex glabra), mountain laurel (Kalmia latifolia), sheep laurel
(K. angustifolia), blackjack oak (Q. marilandica), scrub oak (Q. ilicifolia), sundew
(Drosera spp.), pitcher plant (Sarracenia purpurea), sweet pepperbush (Clethra alnifolia),
and various orchids (Habenaria sp.). Structural characteristics of preferred habitats
include an open canopy, a dense shrub layer, and heavy ground cover. Soil types include
sands and muck.

Temporary woodland ponds, white cedhr or cranberry bogs, and seepage areas
along tributaries of major rivers and strearns serve as bre&ding ponds for the Pine Barrens
treefrog. Occasionally, disturbed areas -- such as borrow pits, roadside ditches, vehicle
ruts, or pools found along power line corridors -- may be used as breeding sites, provided

Othat appropriate shrubby and herbaceous vegetation is available. Treefi'ogs prefer ponds

ýthat support sphagnum moss, sedges, grasses, or aquatic plants and are surrounded by
ýdense, woody vegetation. Breeding ponds, which may dry up by mid-summer, contain
ishallow water, with depths often less than 60 crn (23.6 in.) and in some cases less than 10

cm (3.9 in.) (Freda and Morin 1984). The water is clean, yet acidic, with pFI values



franging from 3.38 to 5.9 (Zappalorti and Johnson 1981). The preference for acidic water
serves to reduce competition with other frog species that cannot tolerate this low pH.

Status and Conservation

In 1979, the Pine Barrens treefrog was listed as an endangered species in New
Jersey due to its restricted range and declining population, habitat loss, and the pollution
of breeding ponds. The New Jersey Natural Heritage Program considers this species to be
"apparently secure globally," yet "rare in New Jersey," (Office of Natural Lands
Management 1992).

Although endangered, the Pine Barrens treefrog is currently considered stable in
New Jersey.. Because of large expanses of protected habitat within the Pinelands National
Reserve of southern New Jersey, the state serves as a stronghold for this species
throughout its entire range. In areas of suitable habitat, particularly on public land, Pine
Barrens treefrogs may seem abundant. However, protection of this species is warranted,
as suitable habitat is limited to specialized Pine Barrens ecosystems that are patchily
distributed throughout the southeastern U.S.



Peregrine Falcon, Falco peregrinus

Status: State: Endangered Federal: Not listed

Identification

Peregrine falcons, like all falcon
species, are designed for speed. With
long, pointed wings, a long, tapered tail
and flat head, peregrines can attain rapid
speeds in powered flight or stoops.
Attaining dive speeds of up to 200
M.P.H., the peregrine falcon is the
planet's fastest bird. Its wing beats are
stiffer arid deeper than those of other
falcon species. In a.soar, they exhibit a
soft-angled silhouette resembling that of a cocked _Photo courtes_ ofNJ ENSP
bow and arrow. Significant sexual size dimorphism I I

is displayed by peregrine falcons, the females of which can be as much as one-third larger
than males. In addition, the crow-sized males are considerably slighter and narrower
winged than females. The peregrine falcon's call is a series of quick, loud. kee notes.

Adult peregrines are blue-gray above with a dark head and flight feathers and a
paler rump. From below, adults are whitish with dark barring on the chest and underwing.
Like most falcon species, peregrines show a distinct sideburn or "moustache" mark each
side of the face. The cere--the fleshy area behind the base of the bill that contains the
nostrils-- and legs are yellow, the bill is black, and the eyes are dark brown.

Juvenile peregrine falcons are dark slate-brown on the upperside and often show a
contrasting blonde crown. The underside is buff colored with dark brown checker-marked
underwings and vertical streaks on the chest. The cere and legs are pale blue and the bill
is black. Adult plumage is acquired the summer after fledging.

Habitat

Traditionally, peregrine falcon nest sites were restricted to cliffs and rock
r1outcrops. As people began to inhabit areas occupied by peregrines, the birds took to
\nesting on buildings and bridges. Today. peregrines continue to nest on these man-made
structures, although there are no remaining cliff nests in New Jersey. During the
I pereorine's population recovery two decades ago. artificial nesting platforms were
erected in coastal marshes. Peregrines continue to nest on these platforms today.
'Peregrine falcons favor open areas for foraging and often hunt over marshes, beaches or
Iopen water.

Status and Conservation

The peregrine falcon historically bred in New Jersey on cliffs along the Hudson
River (the Palisades) and along the Delaware River. During the 1930s and 1940s, there



were about 350 pairs of peregrines nesting east of the Mississippi. Well into the 1940s
and 1950s, egg collectors and falconers looted peregrine nests, while gunners, game
wardens, and pigeon fanciers shot adult falcons, which were viewed as vermin. Human
activity at nest sites, coupled with expanding development and road construction near
peregrine nests, caused local nest abandonment.

While persecution and nest disturbances resulted in declines, it was the
introduction of DDT that wiped out the species from much of its former range. The
pesticide was regularly used for mosquito control from the mid-1940s to the mid-1960s.
Initially thought to be harmless, DDT was later linked to devastating population declines
in several bird species, including the peregrine falcon, osprey (Pandion haliaetus), and
bald eagle (Haliaeetus leucocephalus). Once introduced into the environment, the
concentration of DDT increased at each trophic, or food chain, level--a phenomenon
termed biomagnification. In top level predators, such as raptors, DDT had accumulated at
levels high enough to impair reproduction. DDT, which inhibits calcium metabolism,
caused eggshell thinning in contaminated birds. Consequently, the thin-shelled eggs
cracked under the weight of the incubating adult. A reduction in eggshell thickness of
nearly 23 percent was documented in peregrine eggs from the pre-DDT era to the 1950s.

The 1950s and 1960s saw a devastating crash in peregrine falcon populations. By
the 1960s, there were no known nesting peregrines in the East. The extirpation of the
peregrine alarmed the scientific community, which joined forces in the species recovery
effort. The use of DDT was banned in New Jersey in 1968 and in the United States in
1972. The peregrine falcon was classified as a federally endangered species in 1970 and
as a New Jersey endangered species in 1974. The following year ( 1975), a peregrine
falcon recovery plan was initiated in the East. The goal of the plan was to restore the
breeding population to at least half of pre-DDT levels. This resulted in an eastern goal of
175 to 200 pairs, a mid-Atlantic regional goal of 20 to 25 pairs, and a New Jersey goal of
eight to 10 pairs.

During the late I 970s, biologists released young peregrines into the wild
throughout their former range. This process, known as hacking, was hoped to reestablish
nesting populations, as peregrines often return to their natal sites to breed. Peregrines
released at cliff sites experienced high mortality due to great horned owl (Bubo
virj;inianus) predation, causingbiologists to erect man-made nesting structures in coastal
marshes where owl numbers were lower and prey was abundant. In 1980, peregrine
falcons nested at Edwin B. Forsythe National Wildlife Refuge in Atlantic County, the
first nesting attempt in the state, and the eastern U.S., in nearly a quarter century.
Eggshells from New Jersey nests contained residual contaminants during the early 1980s,
but not at levels high enough to impair reproduction. By 1986, the peregrine had reached
its local recovery goal, with 10 pairs in New Jersey and 21 pairs in the mid-Atlantic
region.

The peregrine falcon population in New Jersey had stabilized at approximately 10
pairs during the late 1980s and early 1990s. Productivity was high at Atlantic Coast nests,
yet many nests along the Delaware Bay and River failed due to owl predation,
abandonment, or unhatched eggs, possibly resulting from PCB contamination. Peregrines
from Barnegat and Manahawkin bays also showed elevated levels of PCBs as well as
DDE, chlordane, and dieldrin in the early 1990s. Although the use of DDT was banned in



the United States, migratory prey, such as shorebirds and passerines, may encounter this
pesticide on their wintering grounds and pass the contaminant on to peregrine falcons.

Currently, the state's peregrine population remains stable at about 15 pairs.
Although PCBs levels remain elevated in peregrine eggs, pairs are exhibiting good
productivity, averaging 1.7 young per nest on buildings and towers since 1986. In 2001, a
total of 17 pairs statewide produced 1.75 young per nest on buildings and towers and
about 1.0 per nest on bridges.
Because national recovery goals were met, the peregrine falcon was removed from the
federal endangered species list in 1999. Despite the fact that the peregrines have met state
numerical recovery goals, their continued listing as endangered in New Jersey is
warranted. They remain threatened by environmental contaminants and human
disturbance, and rely on active management of their nesting sites.



Red-headed woodpecker, Melanerpes erythrocephalus

Status: State: Threatened Federal: Not listed

Identification

The red-headed woodpecker is a robin-sized
bird, readily distinguished by its vibrant black, white,
and red plumage. Brilliant red cloaks the head, neck, and
throat and is separated from the white breast by a thin
black border. The belly, undertail coverts, and rump are
white, contrasting with the black tail, back, and
upperwing coverts. White inner secondaries and tertials
adjacent to black outer secondaries and primaries (flight
feathers) form a white patch on the inner wing that is
conspicuous in flight.

Though they lack the striking plumage of adults,
juvenile red-headed woodpeckers are similarly
patterned. The head and wings of juveniles are brown
and the white belly has a variable amount of brown
streaking. The back is brown with dark brown barring
and the white wing patch is also marked with dark barring. Pho c N1
During their first fall and winter, juveniles molt into adult
plumage.

Although the male is slightly larger, the sexes are indistinguishable by plumage.
On all ages and sexes, the iris is brown and the legs are gray. The chisel-shaped bill is
heavy and colored blue-gray. Like other woodpeckers, the red-headed has zygodactyl
feet, in which two toes point forward and two point backward, enabling it to cling
vertically to trees. In addition, the tail feathers are stiff and pointed, serving to prop the
woodpecker up against a tree. Red-headed woodpeckers fly low over the ground in an
undulating manner. The call of the red-headed woodpecker is a repeated "qweer".

Habitat

Red-headed woodpeckers inhabit open woods, both upland and wetland, that
contain dead or dying trees and sparse undergrowth. Such habitat is often created by
disturbances such as fire, flooding, or insect outbreaks. A sparse understory is favored for
foraging and dead or dying trees are required for nesting. Red-headed woodpeckers

)occupy similar habitats throughout the year, seeking wintering sites Such as open riparian
Lor pine forests and orchards that contain nut and mast producing trees.

In southern New Jersey, typical red-headed woodpecker nesting sites include
upland oak or mixed oak/pine forests that contain both living and dead trees. Pitch pine
(Einus Egija), white oak (Quercus alba), and red oak (Q. rubra) are often found in the
overstory and lowbush blueberry (Vaccinium vacillans) or huckleberry (Gaylussacia
spp.) dominate the ground cover. In northern New Jersey, red-headed woodpeckers breed
in open upland forests, beaver marshes, or wetland forests associated with floodplains or



swamps. Such wetland habitats, which often provide an abundance of dead trees, may
contain oak (Quercuspp.), hickory (Carya sp_.), eln (Ulmus spp.), and hackberry
(Celtis occidentalis) in the overstory and sedge (Carexspp.) on the ground.

Status and Conservation

During the late I 700s and I 800s, the red-headed woodpecker was a common and
widespread species in the Northeast. In the I 870s and I 880s, large concentrations of
these birds, including flights of several hundred. were observed during fall migration at
New York and Long Island, where it is now an uncommon migrant. Stone (1965) stated
that the red-headed woodpecker was a rare fall migrant at Cape May, with only one to
two records, on average, per year. Currently, an average of eight per season is observed
each fall at Cape May (Sibley 1997). This apparent increase in the number of birds
recorded at Cape May is likely due to increased coverage by birders rather than an actual
increase in red-headed woodpecker populations. Stone (1908) also described the red-
headed woodpecker as a rare breeder in south Jersey that was "never found in the Pine
Barrens." However, this again may reflect a lack of coverage during historic times.

By the turn of the 2 0"' century, red-headed woodpeckers had suffered population
declines due to road mortality, competition with European starlings for nesting cavities,
and harvesting for the millinery trade in which populations of many avian species were
greatly reduced to provide feathers for women's hats. Farmers at this time also killed red-
headed woodpeckers because they damaged fruit and berry crops. Further population
declines resulting from habitat loss, limited availability of nesting sites, and road
mortality were noted fromn the I 930s to the 1970s. Red-headed woodpeckers experienced
declines survey-wide on Christmas Bird Counts from 1959 to 1988 (Sauer et al. 1996).
The Breeding Bird Survey detected annual declines of red-headed woodpeckers in New
Jersey and the northeast fromn 1966 to 1999 (Sauer et al. 2001). Currently, the species is
considered to be rare in the Northeast.

Due to population declines, the red-headed woodpecker was listed as a threatened
species in New Jersey in 1979. The New Jersey Natural Heritage Program considers the
red-headed woodpecker to be "demonstrably secure globally," yet "imperiled in New
Jersey because of rarity" (Office of Natural Lands Management 1998). Loss of breeding
habitat and regional population declines in areas such as New Jersey and New York led
the National Audubon Society to include the red-headed woodpecker on its Blue List of
Imperiled Species in 1972 and fromn 1976 to 1981 (Arbib 1975, Tate 1986). In addition,
the National Audubon Society has recognized the red-headed woodpecker as a species of
special concern since 1982 (Tate 1986).



Red Knot, Calidris canutus

Status: State: Threatened Federal: Not Listed

Identification

After journeying from the
southern tip of South America, the red
knots that appear on the shores of
Delaware Bay in May arrive so thin that
they look like sparrows. There they gorge
themselves on the eggs of the horseshoe
crab (Li-nulus polyphemus), putting on a
layer of fat so thick that they leave for
their Arctic breeding grounds looking
like plump doves. At least five other
shorebird species use the bay as a spring
migratory stopover.

Among them, however, the red knot is the largest Walker

and stockiest. In its May-August breeding plumage, it also sports a distinctive breast of
brilliant rusty red. Also described as pale salmon, this russet color extends up theneck
and around the eyes, and bleeds somewhat into the patterned black, brown, gray and
white colorations on the wings and back. The rump is whitish. The knot has a short,
straight black bill and, during breeding season, dark brown/black legs.

A small number of the adults arrive in the middle of their molt showing various
amounts of the non-breeding plumage that is typical between September and April: a
washed-out gray look with scaly white feather edgings, whitish flanks with dark barring
and greenish legs. Juveniles are primarily gray, with a scaly pattern on the wings and dull
yellow-olive legs.

Passing through New Jersey again in August, adult red knots remain in breeding
plumage and with many other species. During both the May and August migrations,
whimbrels or Hudsonian curlews (Numenius phaeopus) look most similar to knots, but
their breasts are duller, contrasting less with the rest of their bodies. Also, whimbrels are
larger and their decurved bills are twice as long.

As with most shorebirds, the long-winged, strong-flying knots fly in groups,
sometimes with other species.

H-abitat 6

Red knots on Delaware Bay depend primarily on horseshoe crab eggs and
therefore occur more frequently in areas of dense horseshoe crab spawning, usually sandy
beaches with gentle slopes and minimal wave action (Botton and Loveland 1992).

Red knots sometimes roost on the high portions of sandy beaches along Delaware
Bay, but usually fly to roosts on the Atlantic side of the Cape May peninsula. The largest
numbers use the long sandy spits at ocean inlets, although many birds roost in small



numbers on the many marsh islands scattered between North Wildwood and Sea Isle
City. Birds also roost on sandy beaches and spits on Egg Island and Fortescue.

In the Arctic, nesting red knots use a distinctive habitat type characterized by vast
areas of sparsely vegetated, low elevation tundra (Richard Lathrop, pers. comm. 2001).
These areas remain mostly covered in snow until mid-June, so birds must build nests in
areas swept free of snow by prevailing northeasterly winds. Foraging habitat often
consists of extensive isolated or lacustrine wetlands (interconnected by streams) that are
dominated by sedges.

In southbound migrations, birds are often found in marsh flats and sandy washes.
In the wintering areas, the birds occur primarily on large tidal flats. Red knots roost in
expansive sand flats that are only infrequently flooded by tides. Most of the wintering
population occurs in Bahia Lomas, Chile, where birds feed on a large sandy flat five
miles Wide and more than 40 miles long (Niles et al. 2001b). Depending on the stage of
the moon, varying portions of the flat flood at high tide. Even though the tide varies by
10 m (about 32 ft.), the tides barely flood the flats of Bahia Lomas. Shorebirds feed along
the advancing tide line and roost along the water's edge.

Status and Conservation

Conducted by a New Jersey Audubon team lead by Peter Dunne (Wander and
Dunne 1981), the first comprehensive surveys of red knots on the Delaware Bay began in
1981. Since 1986, the surveys have been conducted annually by the ENSP's Kathleen
Clark--making the survey one of the longest running surveys of shorebirds in North
America. During the survey period red knot numbers have fallen drarnatically, from high
counts of more than 90,000 birds in 1989 to about 36,000 birds in 2001. The numbers
fluctuate cyclically, possibly related to Arctic weather or cyclic changes in the
populations of snowy owls (Nyctea scandiaca), Arctic foxes and jaegers.

The fall in numbers, however, parallels the decline .in the Western Hemisphere
flyway-wide population, estimated by the ratio of birds banded and eventually re-sighted
throughout the flyway. Allan Baker has recently revised Brian Harrington's 1980s
population estimate of 150,000 birds downward to just 70,000 birds. Moreover, counts of
the winter population made by Niles et al. (2001 b) suggest substantial declines of about
30%.

The red knot's status remains difficult to assess because the population remains
relatively high, numbering, in the tens of thousands. Most experts agree, however, that the
decline of the knot, if it continues, will be abrupt and drastic. This is because the birds are
relatively long-lived and have adapted to substantial reductions in productivity resulting
from periodically harsh Arctic nesting conditions. This ability to withstand temporary
losses in the population would, in effect, mask other impacts until significant declines
were well underway.

The status of the numbers of red knots prior to the I 980s surveys is poorly
understood. As populations of horseshoe crabs were once more widespread, it is likely
that knots also concentrated during their spring migration in other estuarine systems from
Cape Cod Bay to Chesapeake Bay. In 1897 Charles Shriner noted that knots were
"formerly very plentiful in migrations in New Jersey," having fallen easy prey to
shorebird gunners. Both lie and Witmer Stone found red knots on the Delaware Bay in
the early 20t"' Century, but made no remarks on unusual numbers. Red knots were



probably found in similar numbers in Cape Cod Bay and the Atlantic coastal islands of
Virginia where large populations of crabs were once noted. As the horseshoe crab
populations declined along the East Coast, birds probably concentrated around the
Delaware Bay, currently their last remaining stronghold.

Due to the threat posed by the declining number of horseshoe crabs and the
consequent effect on egg availability, the red knot was listed as threatened in New Jersey
in 1999. Although the magnitude of the decline in horseshoe crab numbers remains
uncertain, the long-term consequence of a decline in crabs--which do not first breed until
they are eight or nine years old--will require intensive monitoring of crab and red knot
populations to enable biologists sufficient time to act if populations fall drastically.

The red knot is recognized as high priority species in the National Shorebird
Conservation Plan (Brown et al. 2000), and is on the Audubon Watch list and is a U.S.
Fish and Wildlife Service species of conservation significance.



Roseate Tern, Sterna dougaIii

Status: State: Endangered Federal: Endangered (North Atlantic breeding population)

Identification

The roseate tern is a medium-
sized, light colored tern with a dark cap
and long tail. In breeding plumage, the
adult has a black cap and nape, a pale
gray back and underwing, white
underparts, and a white rump. Black
tips on the outer primaries contrast with
the otherwise pale upperwing. The tail
is white and deeply forked with long
streamers. On perched birds, the tail
extends beyond the wingtips. The bill is
black with a dark red base. The legs and feet are dark D A. Morris/VIREO I
red and the iris is brownish-black. Sexes are alike in
plumage. The non-breeding adult has brown legs, a black bill, and a white forehead with
a black mask extending from the eye to the nape.

The juvenile roseate tern has a dark brown cap, a black bill, and black legs. The
back is brown and barred, making it appear scaly. On juveniles, there is a white trailing
edge on the wing and a dark carpal bar on the upperwing. The tail lacks the long
streamers present in adults.

The flight of the roseate tern is light and graceful with rapid wingbeats. The call is
a soft chew-ick and the alarm call is a harsh krack that resembles the sound of ripping
fabric.

The roseate tern can be confused with the simnilar-appearing common tern (Sterna
hirundo) and Forster's tern (S. forsteri), both of which are fairly common in New Jersey.
The roseate tern has paler upperparts and a longer tail than the common tern. The call of
the common tern is a harsh, protracted and descending kee-earrr. Unlike the roseate tern,
the Forster's tern has a gray tail and silvery gray outer primaries. The call of the Forster's
tern is a harsh, abrupt kyarr.

Habitat

The roseate tern is a coastal species that nests on barrier islands and salt marshes
land forages over shallow coastal waters, inlets, and offshore seas. Nesting colonies are
located above the high-tide line, often within vegetated dunes where dense concentrations
of beach grasses and seaside goldenrod (Solidago sempervirens) provide cover. In
c omparison to other terns, roseates nest at sites with more vegetative cover. Infrequently,
they may nest in open areas, especially when they are displaced friom optimal sites by
gulls.



Status and Conservation

Prior to 1 890, the roseate tern nested along the New Jersey coast, although it was
not common. From the late I 800s to the early 1900s, roseate tern populations along the
Atlantic Coast were greatly reduced as.a result of the millinery trade, in which birds were
killed to acquire plumes for women's hats. The Migratory Bird Treaty Act of 1918,
which afforded legal protection to all migratory birds, coupled with a change in fashion
styles, reduced the pressure on roseate terns, enabling populations to reestablish and
increase. Nesting roseate terns were observed at Hereford Inlet and Five Mile Beach in
the 1930s and at Brigantine in the 1940s. However, by the 1950s, populations again
began to decline and continued to do so for several decades. Breeding roseate terns were
documented in New Jersey in the 1970s, when nesting pairs occurred at Little Egg Inlet,
Brigantine, Sandy Hook, Holgate, and Barnegat Bay. The last nesting pair in the state
was recorded in 1980. Unchecked development and high levels of recreational activity
along the barrier islands have resulted in habitat loss and disturbance to beach-nesting
birds, attributing to the decline of this species.

Due to severe population declines in the state, the roseate tern was listed as a
threatened species in New Jersey in 1979. Because of a drastic worldwide decline in its
population, the roseate tern was reclassified as an endangered species in New Jersey in

/j 1984. The U.S. Fish and Wildlife Service included the North Atlantic breeding
population on its list of federally endangered species in 1987 because of declines

l< resulting from human activity, gull competition, and predation. The New Jersey Natural
>j Heritage Program considers the roseate tern to be a non-breeding species in the state and

globally "very rare and local throughout its range" (Office of Natural Lands Management
1992). The National Audubon Society included the roseate tern on its Blue List of
Imperiled Species in 1972 and from 1979 to 1986, the final year of the list. Depressed
roseate tern populations are evident throughout other northeastern states, where the
species is listed as endangered (Massachusetts, Connecticut, New York, Virginia), or
threatened (Maine, New Hampshire).



Sedge wren, Cistothorus platensis

Status: State: Endangered Federal: Migratory Nongame Bird of Management Concern

Identification

Formerly known as the
"short-billed marsh wren," the
sedge wren is a small brown
songbird with dark brown
vertical streaking onthe crown
and back. The wings, rump, and
tail are brown with dark
horizontal barring. The
underparts and undertail coverts
are buffy. The bill is short, thin,
and slightly decurved, and there
is an inconspicuous pale eye

stripe. Sexes are similar in
plumage, although males are slightly larger than . Brian E. Small/ VIREO
females. Juveniles resemble adults, but are
darker above, buffer below, and have less conspicuous streaking on the head. Like other
wrens, the tail is short and often held upwards. The diminutive sedge wren is extremely
secretive and is often heard rather than seen. The insect-like song consists of three
introductory notes, 'jchip. !chi. tchip." followed by a trillR, "chu. tchu. tchu." The call
note is a "tchip_" or "chick."

Habitat

Wet meadows, freshwater marshes, bogs, and the drier portions of salt or brackish
coastal marshes are home to sedge wrens throughout the year. Along the Delaware Bay
shore, sedge wrens may be found in high marsh containing salt-meadow grass (Spartina
patens), spike grass (Distichlis spicata): and marsh elder (Iva frUtescens). Unlike its
relative, the marsh wren (Cistothorus palustris), the sedge wren avoids cattail (Typha
spp) marshes. Rather, sedge wrens favor marshes containing sedges, grasses, rushes,

Vscattered shrubs, and other emergent vegetation.
Sedge wrens typically exhibit low fidelity to breeding sites each year, possibly

due to changes in water levels or vegetative structure and composition. Because they are
sensitive to hydrology, sedge wrens may avoid nesting in areas that are too wet or too
dry. Likewise, they may abandon sites if shrubby growth dominates due to vegetative
succession.

Status and Conservation

In the early 1900s, the sedge wren was a locally distributed and uncommon,
although perhaps largely overlooked, breeding species in New .Jersey. Since the I 950s,
Christmas bird counts and breeding bird surveys have revealed alarming declines of this



species in the Northeast. The draining and filling of wetlands, ditching of salt marshes,
and spread of phragmites (Phraomites australis) have resulted in severe habitat loss and
sedge wren population declines. Wet sedge or grass meadows, the habitat types required
by sedge wrens, are among the most frequently destroyed wetlands in the United States.

Due to severe population declines and rapid habitat loss, the sedge wren was
listed as a threatened species in New Jersey 'in 1979. The National Audubon Society
included the sedge wren on its Blue List of Imperiled Species in 1979 and 1981. By the
early 1980s, it was not known if any breeding sedge wrens remained in New Jersey. Due
to its dire situation, the sedge wren was reclassified as an endangered species in New
Jersey in 1984. The New Jersey Natural Heritage Program considers the sedge wren to be
"demonstrably secure globally," yet "imperiled in New Jersey because of rarity" (Office
of Natural Lands Management 1998). The sedge wreh has been listed as a Migratory
Nongame Bird of Management Concern by the U.S. Fish and Wildlife Service since
1992.

Currently, the sedge wren is a very rare breeding species in New Jersey despite
the presence of apparently suitable habitat. Because this species occurs in small, isolated
populations, it may take a long time for it to recover from precariously low levels. Sedge
wrens have suffered severe declines throughout much of the northeastern United States
and are consequently listed as endangered (Maine, New Hampshire, Massachusetts, and
Connecticut), threatened (Vermont, Pennsylvania, Maryland, and Virginia), or of special
concern (New York).



Southern Gray Treefrog, Hyla chrysoscelis

Status: State: Endangered Federal:Not listed

Identification

The southern gray treefrog
is an arboreal amphibian equipped
with large toe pads enabling it to
cling to trees. Also known as
Cope's gray treefrog, this species
has a robust body, stubby limbs.
and a short rounded head with large
eyes. Ranging in pigrnent from dark

gray, brown, and light gray to
nearly white, these treefrogs can
alter their coloration based on their
activities or environmental conditions. Dark blotches (0 Robert Zappaorti
that speckle the warty gray skin of the upperside
resemble bark and help camouflage the treefrog when it is perched upon a trunk or
branch. Although the underside is white, the inner thigh is brilliant orange or gold with
black speckling, radiating a flash of color when the frog jumps that may startle potential
predators. Gray treefrogs also have a white or yellow mark beneath each eye. The male
has a dark throat while that of the female is white. The largest treefrog in the state, the
southern gray measures 3.2 to 5.1 centimeters (1.25 to 2.0 inches) in length (Conant and
Collins 1991).

In New Jersey, two species of gray treefrogs occur -- the northern (Hy.
versicolor) and the southern (1-1. chrysoscelis). Nearly identical in appearance, these
treefrogs can be differentiated only by vocal or chromosomal analysis. Thecall of the
southern gray, a resounding trill, is faster and higher pitched than that of the northern
gray treefrog.

Habitat

Southern gray treefrogs require both aquatic and terrestrial habitats, relying on
small freshwater ponds, old fields, and hardwood forests throughout their annual cycle.
Accepting both natural and man-made basins, they breed in vernal ponds, gravel pits,
retention basins, floodplain corridors, bogs, weedy lakes, cattail (Typha spp.) or sedge
tqCare sxpp.) marshes. and farm ponds. Breeding pools mnuLst contain water long enough to
ensure metamorphosis but often dry up by the end of summer, thereby prohibiting the
establishment of predatory fish.

Breeding ponds are located within or near deciduous or mixed woodlands such as
climax oak/pine forests. Tree species found in the forest overstory at New Jersey southern
gray treefrog locales may include scarlet oak (Quercus coccinea), willow oak (2.
phellos), white oak (Q. alba)., scrub oak (Q. ilicifohia), blackjack oak (Q. marilandica), red
maple (Acer rubrum). sweet gum (Liquidambar styraciflua), black gum (Nyssa sylvatica),



pitch pine (Pinus Eigid), shortleaf pine (P. echinata), Virginia pine (P. virginiana),
willow (Salix s~p_), white cedar (Chamaecyparis thyoides), and American holly (llex
opaca). Low shrubs and brushy wet thickets consisting of buttonbush (Cephalanthus
occidentalis), huckleberry (Gaylussacia spp.), highbush blueberry (Vaccinium
corymbosum), alder (Alnus spp.), inkberry Ilex glabra), greenbrier (Smilax.spR), and
cattail may comprise the understory. Ground cover may consist of sphagnum moss
(Sphagnum spp.), star moss (Mnium spp_), club moss (Lycopodium Vp.), sundew
(Drosera s_.), and pitcher plant (Sarracenia purpurea), as well as various species of forbs

and grasses.

Status and Conservation

Because of its limited distribution in the state and the destruction of its habitat, the
southern gray treefrog was listed as an endangered species in New Jersey in 1979. The
New Jersey Natural Heritage Program considers the southern gray treefrog to be
"demonstrably secure globally," yet "imperiled in New Jersey because of rarity" (Office

of Natural Lands Management 1992).
Over the past 20 years, biologists have conducted research to determine the

distribution, habitat use, and breeding ecology of the southern gray treefrog in New -

Jersey. Currently, efforts are being made to protect treefrog habitats on a comprehensive
landscape level as well as on an individual wetland basis. Documented breeding ponds,
as well as surrounding buffers of 150 to 300 feet, are protected under New Jersey land
use regulations, including the Freshwater Wetlands Act and the Coastal Area Facilities

Review Act (CAFRA).



Timber Rattlesnake, Crotalus horridus

Status: State: Endangered Federal:Not listed

Identification

The timber rattlesnake is one
of only two venomous reptiles found
in the Garden State. The only other
venomous reptile is the northern
copperhead, Agkistrodon contortrix
mokasern The rattlesnake is unique in
that it is the only animal that nature
has equipped with a rattle, which is
found at the end of its black-colored
tail. The timber rattlesnake is a
member of the family Viperidae and
sub-family Crotalinae or pit vipers. Pit vipers are 0 ©reck 1. Kent

aptly named for the two facial pits found midway between the nostrils and the eyes on
each side of the head. In addition, its head is noticeably wider than the body portion
directly behind the head. Other distinguishing characteristics include a single row of
scales on the ventral, or underneath, side of the snake from the vent to the end of the tail,
and vertical, elliptical shaped pupils. These features are found only on our two venomous
snakes and are not found on any non-venomous species of snake found in New Jersey.

Timber rattlesnakes have dark brown to black blotches on the body section just
behind the head. Moving backwards from the head and neck, the blotches generally
become connected and form primarily unbroken lateral crossbands, or chevrons by the
mid-section of the body. The dark bands are typically outlined with a lighter color. There
are actually three different color phases. On light-phased snakes, the background colors
vary from brilliant to pale to brownish yellow. Intermediate phase snakes have shades of
grays, blacks, and white. Dark phase timber rattlesnakes are almost completely black,
revealing their skin patterns only from a close distance. Although difficult to see on most
of specimens in the Northeast, light phase- rattlesnakes have a reddish-brown to olive-
green colored stripe running down the center of the dorsal (or upper) side; the
intermediate phase rattlers have an olive-green stripe, while the dark phase's darkened
stripe is less discernible.

In addition to the shovel-shaped head and rattle, a dark-phased rattlesnake can be
differentiated from a black rat snake or black racer by its keeled scales. Black rat snakes
and black racers have smooth scales. A black racer also has a small patch of white on its
chin, while the black rat has traces of white showing throughout its body.

Habitat

Timber rattlesnake habitat varies greatly between northern and southern New
Jersey. In the north rattlesnakes are primarily associated with deciduous upland forest
habitats (Reinert 1984). Here rattlesnakes use hardwood and hemlock forests, seeps, open



fields, floodplains, talus slopes and rock outcrops to varying degrees based on the season
and their physiological state (e.g. ecdysis (shedding their skins), their current
reproductive state, etc.) (Schantz, pers.comm. 2000). In northern New Jersey the typical
timber rattlesnake den is located on a rocky, sparsely to moderately wooded steep slope
that faces southeast to southwest. Extensive survey work by Martin (1992) described
dens in the mountainous habitat of the northeastern U.S. as being either a fissure in a
ledge or crevice between the ground and a rock outcrop, talus slopes, or fallen rock
partially covered by soil. Here snakes are able to gain access to underground cavities and
voids below the frost line.

I? Populations in southern New Jersey are typically found in pinelands habitats that
consist primarily of pitch pine (Pinus rEida), short-leaf pine (P. echinata), scrub oak

V (Quercus ilicifolia), blackjack oak (Q. marilandica), and blueberry (Vaccinium spp.)
t)Dens in the Pinelands are usually found in cedar swamps and along streambanks.

The summer ranges of male and non-gravid female timber rattlesnakes typicallyfinclude forested habitats with greater than 50% canopy cover and approximately 75%
'vegetative ground cover (Reinert and Zappalorti 1988). Gravid (pregnant) females prefer
areas with approximately 25% canopy cover, nearly equal amounts of vegetation and leaf
litter covering the ground and numerous fallen logs (Reinert and Zappalorti 1988).

Both populations hibernate in communal dens sharing the hibernacula with other
rattlesnakes as well as northern copperheads (northern population only), black rat snakes,
and others (Martin 1992).

Status and Conservation

The statuses of timber rattlesnake populations vary among the states within its
range. The timber rattlesnake is listed as a threatened or endangered species in
Connecticut, Massachusetts, New Hampshire, New York, Vermont, Indiana, and Ohio
(Rubio 1998). Although not listed in Pennsylvania, they are considered a candidate
species for listing.

Once thriving throughout New Jersey, loss of habitat and wanton killings has
limited the populations. The timber rattlesnake was listed as an endangered species in
New Jersey in 1979. Under state endangered species laws, it is illegal to harm, harass, or
collect the timber rattlesnake.

Timber rattlesnake research has been limited to the efforts of only a few biologists
over the past few decades. This research has attempted to determine their habitat use,
breeding biologies, activity ranges, and population genetics. Over the past two decades,
research involving the timber rattlesnake in New Jersey has increased with studies being
conducted along the Kittatinny Ridge and in the Pinelands. This research has helped
wildlife managers and ENSP biologists to better understand the needs and requirements
of this cryptic and elusive species. Efforts by the ENSP are being made to limit the
impact of development on rattlesnake habitat, minimize human - rattlesnake interaction,
and to educate the public about rattlesnakes.

The ENSP is conducting research to identify timber rattlesnake den locations and
map critical habitat surrounding dens. The information is used to protect habitat through
the Land Use Regulation Program within the Department of Environmental Protection.



The ENSP has instituted a nuisance venomous snake response program in areas of
the state where timber rattlesnakes live in close proximity to people. Volunteers, under
the authority and supervision by the state, capture and remove nuisance timber
rattlesnakes that find their way into areas inhabited by people. This results in saving
snakes that might normally be destroyed and provides an opportunity for the public to
learn more about the species. These interactions often result in people becoming more
tolerant of the species.



Upland Sandpiper, Bartramia Iongicauda

Status: State: Endangered
Federal: Migratory Nongame Species of Management Concern

Identification

Formerly known as the upland plover, the
upland sandpiper is a slender brown shorebird of
dry, inland fields withi a thin neck, long tail, and
cryptic coloration. Adults are buff above and
heavily marked with dark brown barring. The
throat is buff with dark brown, chevron-shaped *

streaking that extends onto the white breast and .
flanks. The slender neck supports a small head
with large, dark eyes. The bill is short and
straight; with a slight decurve at the tip. The legs
are long and yellow. When perched, the tail
extends beyond the wing tips. Juveniles appear
similar to adults, but have buff tips to the back
feathers and less streaking on the flanks. The
sexes are alike in plumage. The call of the upland
sandpiper is a whistling, quip-ip-ip-ip, pulip-
pulip, or whip-whee-ee-you In flight, the upland
sandpiper appears dark above with a lighter brown F© F.K. Scleicher/ VIREO
innerwing that contrasts with the darker brown
outerwing and rump. The underwing coverts are white with heavy dark brown barring.
The feet do not extend beyond the tail in flight. Upon landing, the wings are stretched
upwards.

Habitat

A bird of open countryside, the upland sandpiper inhabits grasslands, fallow
fields, and meadows that are often associated with pastures, farms, or airports. Upland

• meadows and short grass grasslands, containing vegetation 3 to 16 in. (8-40 cm) tall,
, provide habitat for nesting upland sandpipers. Such grasslands may include the following
species: timothy (Phleum spp.), bluegrass (Poa spp.), needlegrass (Stýia spp.), bluestem
(Andropogon spp.), quackgrass (Argopyron spp.). Junegrass (Koeleria spp.), and
bromegrass (Bromus spp.). Habitats that contain a mix of tall and short grasses and forbs
provide both foraging and nesting habitat. Upland sandpipers are sensitive to vegetation
height and may not use sites with vegetation exceeding 28 in. (70 cm).

Pastures that receive light to moderate levels of grazing offer quality habitat for
upland sandpipers. In addition, hayfields provide habitat. so long as the hay is not cut

)during the breeding period. Large monocultures of row crops are of limited habitat value
Ito this species due to the lack of cover and threat of farming operations. Smaller farms,



2 containing crops of wheat, rye, soybean, strawberries, or corn, may offer habitat for
JZupland sandpipers, especially if they are interspersed with fallow fields.

Airports often provide habitat for grassland birds such as the upland sandpiper,
particularly if the habitat is managed to benefit these birds. Larger airports, such as the
Atlantic City International Airport, support breeding colonies. Smaller airports, such as
county airports, may support nesting pairs if they are surrounded by other areas of
suitable habitat. Strips of short grasses located along runways and taxiways as well as
adjacent areas of taller grasses are used by these birds. The characteristically low flight of
upland sandpipers poses little threat to passing airplanes.

Regardless of the specific habitat type, upland sandpipers require several basic
p structural components. Habitats must be maintained at an early successional stage.
jTerritories often contain telephone poles, fence posts, wires, or a few, scattered small

•trees or-shrubs, which are used as perches. Traditional nesting sites are often used in
qsuccessive years provided that suitable habitat remains.

.Upland sandpipers require large home ranges. Of several New Jersey sites,
nesting pairs occupied an average area of 87.5 hectares (216 acres) (Plage 1983).
Breeding areas ranged in size from 44 hectares (109 acres) at Burlington County Airpark
to 203 hectares (502 acres) at Featherbed Lane in Pilesgrove Township, Salem County
(Plage 1983).

Upland sandpipers use similar habitats throughout the year. Migrants can be
found in hayfields, pastures, airports, grasslands, sod farms, fallow fields, and vegetated
landfills. Wintering sandpipers occur in mixed short and tall grasses on the pampas of

"South America.

Status and Conservation

The boom of agriculture in the northeastern United States during the I 800s
provided habitat for upland sandpipers, enabling their populations to greatly increase in
this region. Following the demise of the passenger pigeon (Ectopistes migratorius),
gunners aimed their sights at the upland sandpiper, whose value began to increase in city
markets. By the late I 800s and early 1900s, the upland sandpiper was on the verge of
extinction, nearly wiped out by market hunters. In addition, severe hunting and habitat
loss on the species' wintering grounds exacerbated population declines. Stone (1965)
noted that hundreds were shot in New Jersey and nearly all of the migrants were .gone
from Cape May by 1903. Following the Migratory Bird Conservation Act of 1916, which
afforded protection to upland sandpipers, populations began to gradually recover,
although they probably never reached pre-market hunting levels. The decline of
agriculture in the later half of the century prevented the upland sandpiper from full
recovery.

Since the I 950s, upland sandpiper populations in the eastern United States have
declined due to habitat loss. Small farms and pastures have been replaced by suburban
development and large monocultures that offer limited habitat value. In addition, early
and more frequent crop harvests threaten sandpiper eggs and young.

From 1970 to 1987, the number of known active breeding sites in New Jersey fell
from 26 to four. In 1982, the U.S. Fish and Wildlife Service designated the upland
sandpiper as a Migratory Nongame Species of Management Concern, as populations in
the East had declined due to habitat loss. The National Audubon Society included the



upland sandpiper on its Blue List of Imperiled Species from 1975 to 1986, the final year
of the list. In 1979, the upland sandpiper was listed as a threatened species in New Jersey.
Due to further population declines and the increasing threat of habitat loss, the status of
the upland sandpiper in New Jersey was changed to endangered in 1984. The New Jersey
Natural Heritage Program considers this species to be "demonstrably secure globally,"
yet "critically imperiled in New Jersey because of extreme rarity" (Office of Natural
Lands Management 1992). Breeding Bird Surveys have shown a reduction in the number
of upland sandpipers in the Northeast from 1966 to 1999 (Sauer et al. 2000). Imperiled
throughout this region, the upland sandpiper is listed as endangered in New Hampshire,
Massachusetts, Connecticut, and Maryland, threatened in Vermont, Rhode Island,
Pennsylvania, and Virginia, and of special concern in New York.



Vesper Sparrow, Pooecetes gramineus

Status: State: Endangered Federal: Not listed

Identification

The "bay-winged bunting," as it was

formerly known, was given the name "vesper
sparrow" because it frequently sings during the early
evening hours and well into the night. The rich,
musical song of the vesper sparrow, which is
reminiscent of the song sparrow's (Melospiza
melodia) melody, consists of a pair of repeated
notes, represented as, "here-here where-where,"
followed by a series of descending trills. The first
two notes are long, slurred, low-pitched whistles
while the latter two notes are higher-pitched. The
call of the vesper sparrow is a short "hsip."

The vesper sparrow is a stocky, short-tailed,
grayish-brown sparrow with a streaked breast. The

upperparts are pale gray-brown and marked with
black streaking. The breast is grayish white and
streaked with black. A brown cheek patch, which
reaches behind the eye, is adjacent to a white sub-rnustachial C R
stripe that extends down from the bill. A thin, dark malar ©R&NBors

stripe (mustache) also extends from the bill, separating the white sub-mustachial stripe
from the white throat. There is a white eye-ring that stands out against the brown cheek.
Rich brown lesser coverts appear as chestnut shoulder patches on adults. However, the
brilliance of these patches is variable and, depending on the view of the bird, may be
difficult to see. The wings are marked with a pair of narrow, white wing bars. The tail,
which is a key diagnostic indicator in flight, is notched and black with white outer tail
feathers, similar to that of a junco (Junco hyemalis). The bill is conical-shaped with a
dark upper mandible (jaw) and a flesh-colored lower mandible. Likewise, the legs are
flesh colored. The iris is reddish brown to dark brown. Although males are slightly larger,
the sexes are otherwise similar. Juveniles resernble adults but are buffer overall, have
broader wing bars, and lack the chestnut shoulder patches.

Habitat

p Inhabitants of open areas, vesper sparrows reside in cultivated fields, grasslands,
fallow fields, and pastures. Agricultural fields containing crops of corn, soybean, alfalfa
(Medicago sativa), hay, timothy (Phleum spp.), wheat (Agropyron spp.), or strawberry
may be occupied. Farmed areas that are adjacent to fallow fields or contain uncultivated
strips along fence-rows are favored. These fallow areas provide nesting habitat, cover,

u foraging sites, and singing perches. On active farmlands, human disturbance and crop



harvesting can threaten nesting sparrows. Fallow fields and grasslands provide a safer
L haven for nests.

Vesper sparrow habitats are typically sparsely vegetated with patches of bare
ground, low vegetation (1 to 8 in.), and scattered shrubs or saplings. Habitats are typically
dry and well drained. Nests are placed within clumps of herbaceous cover that afford
protection from predators. Elevated perches, such as fence posts, shrubs, or weeds,
provide singing posts from which males can advertise their territories and attract mates.
Territory size may range from 0.5 to 3.2 hectares (1.2 to 7.9 acres). Similar habitats are
used throughout the year.

Status and Conservation

The vesper sparrow was formerly a common, widespread breeding species within
agricultural fields and pastures in the Garden State. Turnbull (1869), Stone (1894a,
1894b), Griscom (1923). Hausman (1935), and Cruickshank (1942) considered it to be a
common to abundant summer bird in open cultivated areas of northern New Jersey and
the Pine Barrens. However, even at this time, these authors noted its rarity in areas with
suburban development. By the 1950s and I 960s, the vesper sparrow, which was by then
considered an -uncommon breeding species, had undergone population declines resulting
from increased development of rural farmlands. Further declines in the Northeast were
noted during the mid-1970s and early 1980s. The number of vesper sparrows detected on
New Jersey Christmas Bird Counts plummeted from an average of 44 per year in 1971-
1973 to four per year in 1983-1985. Likewise, numerous breeding populations
documented in the state in the early 1980s were absent by the mid-1990s. The Breeding
Bird Survey has shown a significant annual decline in the number of vesper sparrows
detected on surveys in the New Jersey from 1966 to 1999 (Sauer et al. 2000).

Due to its dependence on. habitats created by farming, the vesper sparrow has
suffered significant population declines resulting from the ebb of agriculture in New
Jersey. Consequently, the vesper sparrow was listed as a threatened species in New
Jersey in 1979. As the breeding population continued to decline and nesting habitat
dwindled, the status of the vesper sparrow was reclassified as endangered in 1984.
Currently, it is a rare and local breeding species in the state. The New Jersey Natural
Hleritage Program considers the vesper sparrow to be "demonstrably secure globally." yet
"imperiled in New Jersey because of rarity" (Office of Natural Lands Management
1992). The National Audubon Society included the vesper sparrow on its Blue List of
Imperiled Species from 1978 to 1980 and listed it as a local problem species in 1982 due
to declines in the eastern population. Throughout much of the Northeast, the vesper
sparrow has declined and, as a result, has been listed as endangered in Connecticut and
Rhode Island, threatened in Massachusetts, and of special concern in New York.



Wood Turtle, Clemmys insculpta

Status: State: Threatened Federal: Not listed

Identification

As the taxonomic name
inscuIpta indicates, the wood turtle
is distinguished by the sculpted or
grooved appearance of its carapace,
or upper shell. Each season a new
annulus, or ridge, is formed, giving
each scute (a scale-like horny layer)

a,distinctive pyramid-shaped
appearance. As the turtle ages,
natural wear smoothes the surface
of the shell. While the scutes of the carapace are I© Robert Zappalorti
brown, the plastron, or underneath shell, consists of
yellow scutes with brown or black blotches on each outer edge. The legs and throat are
reddish-orange. The male wood turtle has a concave plastron while that of the female is
flat or convex. The male also has a thicker tail than the female. Adult wood turtles
measure 14 to 20 cm (5.5 to 8.0 in.) in length (Conant and Collins 1991).

Habitat

Unlike other turtle species that favor either land or water, the wood turtle resides
in both aquatic and terrestrial environments. Aquatic habitats are required for mating.•feeding. and hiberiation, while terrestrial habitats are used for egg laying and foraging.

Freshwater streams, brooks, creeks, or rivers that are relatively remote provide the habitat
needed by these turtles. Consequently, wood turtles are often found within streams
containing native brook trout (Salvelinus fontinalis). These tributaries are

PIcharacteristically clean, free of litter and pollutants, and occur within undisturbed uplands.such as fields, meadows, or forests. Open fields and thickets of alder (Alnus spp.),
greenbrier (Sm ilax pp,.), or rnultiflora rose (Rosa multiflora) are favored basking
habitats. Lowland, mid-successional forests dominated by oaks (Quercus sp2), black
birch (Betuha henta), and red maple (Acer rubrum) may also be used. Wood turtles may
also be found on abandoned railroad beds or agricultural fields and pastures.
Nevertheless, wood turtle habitats typically contain few roads and are often over one-half
of a mile away from developed or populated areas (Zappalorti et al. 1984). Individuals
from relict or declining populations are also sighted in areas of formally good habitat that
have been fragmented by roads and development.



Status and Conservation

Historically, the wood turtle was a fairly common species within suitable habitat
in New Jersey. By the 1970s, however, declines were noted as wood turtles were absent
from many historic sites due to habitat loss and stream degradation. Consequently, the
wood turtle was listed as a threatened species in New Jersey in 1979. The New Jersey
Natural Heritage Program considers the wood turtle to be "demonstrably secure
globally," yet "rare in New Jersey" (Office of Natural Lands Management 1992).

Since the late I 970s, biologists have monitored and surveyed wood turtle sites in
New Jersey, providing valuable data regarding the life history, reproduction, and habitat
use of these turtles in the state. There is, however, a continuing need to examine the
productivity and juvenile survival of wood turtles, which may be threatened by
disturbance or predation.

In 1995, the wood turtle was proposed for inclusion on the federal endangered
species list. Despite declines in several northeastern states, populations were considered
stable enough throughout the species' entire range to deny listing. However, the wood
turtle was considered by the U.S. Fish and Wildlife Service as a species that, "although
not necessarily now threatened with extinction may become so unless trade in them is
strictly controlled" (U.S. Fish and Wildlife Service 1995). As a result, international trade
of these turtles is strictly monitored and regulated through the CITES Act (Convention on
International Trade in Endangered Species of Wild Flora and Fauna Act). The New
Jersey Endangered Species Act prohibits the collection or possession of wood turtles.



Yellow-crowned Night-Heron, Nyctanassa violacea

Status: State: Threatened Federal: Not listed

Identification

The yellow-crowned night-heron is a
medium sized, short-legged wading bird.
Adults are blue-gray with a black-and-white
patterned head. The head of the adult is black
with a yellow-white crown and a white cheek
patch. In breeding plumage long, white
streamers extend from the crown. Eye color is
red in adults. The legs are yellow and turn
pinkish-red on breeding adults. The bill is
short, stout, and black on both adults and
juveniles. The yellow-crowned night-heron
flies with slow wing beats, trailing the legs
behind the body. The call is a guttural, whoc,
often emitted when the bird is disturbed.

Juvenile yellow-crowned night-herons
differ in plumage from adults. The juvenile is
grayish-brown overall with thin, buffy spotting
on the back and upperwings. The throat and
body are buff-white with heavy amounts of
fine, grayish-brown streaking. The legs of
juveniles are greenish-yellow and eye color is
yellow or orange. Yellow-crowned night-
herons acquire adult plumage by two years of
age. Photo bY Eugene Hester, courtesy US FWS

Yellow-crowned night-herons are similar in appearance to black-crowned night-
herons (Nycticorax nycticorax) and American bitterns (Botaurus lentiginosus). The adult
black-crowned night-heron lacks streaking on the head, and instead has a black cap and
white cheeks. The adult black-crowned also has a black back, while that of the yellow-
crowned is solid gray. In comparison to the immature black-crowned night-heron, the
yellow-crowned is darker brown above with smaller and rounder buffy markings.
Although the underparts can vary, those of the yellow-crowned tend to be darker with a
greater amount of brown streaking. The bill of the yellow-crowned is shorter and heavier
without a light colored base. In addition to plumage, body shape can be used to
differentiate the two night-herons. The yellow-crowned is slimmer-bodied with an
elongated neck and posture, contrasting with the stocky-bodied and shorter-necked black-
crowned, which often appears hunched over. In flight, the legs and feet extend beyond the
tail of the yellow-crowned, while only the toes of the black-crowned extend beyond the
tail. In contrast to the American bittern, which has a two-toned upperwing, the immature
yellow-crowned night-heron shows a solid upperwing in flight. The bittern lacks buffy
spotting on the upperparts and has a much longer, thinner, and lighter colored bill than the
night-heron.



Habitat

Yellow-crowned night-herons nest on barrier islands, dredge spoil islands, and bay.
islands that contain forested wetlands or scrub/shrub thickets. Colonies may be located in
dense shrubby thickets, forests with an open understory or suburban parks and yards that
0offer suitable habitat. Yellow-crowned night-herons use similar habitat types for both

Lnesting and roosting, avoiding areas with insufficient cover. When nesting in mixed
species colonies in habitats with low vegetation height, yellow-crowneds tend to nest
closer to the ground and group with other yellow-crowned night-herons. At one New
Jersey colony, nests were located 2.5 m (8 ft.) above the ground in cherry trees (Prunus
spp.) that reached a maximum height of 8 m (26 ft.) (Burger 1978).

Yellow-crowned night-herons hunt along the shores of tidal creeks and tide pools
Pwithin salt and brackish marshes dominated by salt marsh cordgrass (Spartina alterniflora).

They also wade in shallow water and mudflats in search of prey and seek food along the
wrack line during low tides. Similar foraging and roosting habitats are used throughout the
year.

I In recent years the ENSP has received reports and documented yellow-crowned

night-herons nesting in residential neighborhoods, parks, campgrounds, and other areas in
, close association with humans. This is similar to trends observed in the Virginia Tidewater
area where more than 80% of the known population nests in residential areas (Watts 1991).

AIn these areas the prefer areas with an open understory and park-like appearance (Watts
L1989).

Status and Conservation

Killed for the plumes that adorned breeding birds, the yellow-crowned night-heron
was pursued by gunners who sold the birds' feathers and meat in city markets during the
late 1800s and early 1900s. The year 1910 marked the end of the millinery trade and the
start of the birds' population recovery.

In the northeastern United States, the yellow-crowned night-heron was rare prior to
the 1900s. Although the species may have nested in small numbers in New Jersey during
this time, breeding was not officially documented in the state until 1927. Over the next
several decades, populations in New Jersey began to build, leveling during the mid-1950s
and 1960s.

The surge in coastal development in the latter half of the 2 0th century destroyed
much of the suitable habitat for nesting yellow-crowned night-herons in New Jersey. The
number of breeding birds in the state dropped from the late 1970s throughout the 1980s. In
1984, the yellow-crowned night-heron was listed as a threatened species in New Jersey due
to population declines and habitat loss. Because it is located near the northern extent of the
species' range, the effects of habitat loss and other threats to the New Jersey population are
intensified by low recruitment from neighboring populations. The New Jersey Natural
Heritage Program considers the yellow-crowned night-heron to be "demonstrably secure
globally," yet "imperiled in New Jersey because of rarity" (Office of Natural Lands
Management 1992). Declines of this species have occurred in other states, resulting in its
listing as endangered (Indiana), threatened (Pennsylvania, Illinois, Kentucky), or of special
concern (Connecticut, Virginia). Recent changes in nesting habitat selection may help
yellow-crowned night-hero populations begin to recover.



Least Tern, Sterna antillarum

Status: State: Endangered Federal: Not listed

Identification

The least tern is the smallest i°_
of the North American terns (about 9
in. in length), a black-capped tern
with white underparts and gray upper
body, wings and forked tail. Unlike
the common and Forster's terns that
also inhabit New Jersey's coastal
areas,,the least tern has a white
forehead with a black eye-line
connecting to the black cap. The least
tern is also distinguished by its sulfur
yellow bill, which is tipped black. In
fall, the black cap retreats, with black covering only FO Chris Davidson

the back of the head and a line through each eye. The bill and legs also lose their yellow
color, turning dusky to black.. Sexes are similar in coloration but females are slightly
smaller than males.

Juvenile birds are similar to non-breeding adults, but the upper body may be more
brownish gray and there is even less black on the cap.

Least terns produce several calls, more musical and high pitched than other terns,
and described variously as kip, kip, kip or kit-kit-kit, and kid-ick, kjdJck and also a
rasping zr-e-e-e-p. Calls are often given in such rapid succession that two or three birds
can sound like a large flock.

Habitat

New Jersey least tern nests colonies of a few to several hundred pairs are found
primarily along barrier island beaches or mainland beach strands. Bare sandy areas or
areas sparsely vegetated with such typical beach vegetation as sea rocket (Cakile
endentula), American beach grass (Ammophila breviligulata), beach clotbur (Xanthium

ý echinatum), and seaside spurge (Euphorbia polygonifolia) that are just beyond the reach
6of normal spring tides are preferred. Nesting colonies are also found on sandy dredge
disposal sites, especially after recent deposition before the establishment of dense

I vegetation. Least terns may also nest near sand and gravel pits where sand piles from
mining operations provide suitable nesting habitat. Nesting on gravel rooftops has
occurred in Florida, Mississippi and other locations (Fisk 1975, Jackson and Jackson

(\1985) but has not been documented in New Jersey. The birds typically forage in bays,
,lagoons, estuaries, rivers and lakes along the coast.
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Status and Conservation

Through most of the 19th Century, the least tern was a common breeder along the
New Jersey coast. However, as was true for so many of our coastal birds, by the early
20' century, egg collecting and hunting for the millenary trade had decimated least tern
populations. Protection afforded by the Migratory Bird Treaty Act of 1918 and changing
fashion trends enabled Least Tern numbers to rebound, but, since the late 1940s, coastal
development and the elevated recreational use of beaches began another population
decline. Populations stabilized in recent decades as management measures were
implemented, but recently, populations have begun declining again, due primarily to
predation losses and increases in losses to coastal flooding.



Black Skimmer, Rynchops niger

Status: State: Endangered Federal: Not listed

Identification

Watching the strikingly-
colored black skimmer forage for
food--flying low horizontally
while its highly sensitive lower
jaw sluices through the water--is
one of the natural world's more
remarkable sights. This rather
unique skill is made possible by
its long, laterally compressed bill,
which has a lower mandible, or
jaw, that extends beyond the
upper mandible. Gull-like, with narrow, tapered
wings, the black skimmer is graceful and buoyant
in flight. Its call, meanwhile, is a distinct, repeated barking.

The breeding adult black skimmer has brown-black upperparts, contrasting with a
white forehead and underparts. The upperwing shows a white trailing edge from the
secondaries to the inner primaries. The tail is white, with dark central feathers. The bill is
black with a reddish-orange base. The legs and feet are also reddish-orange. Male black
skimmers are slightly larger than females. Nonbreeding adult plumage is similar, but
duller, to that of breeding adults. In winter, the billand upperparts are somewhat paler. In
addition, white feathers on the nape form a light collar around the neck. %

Juvenile skimmers appear similar to adults, but have duller brown upperparts with
light feather edges and streaked crowns. The legs, feet, and base of the bill are dusky-red.
Juveniles acquire adult-like plumage the following summer.

Habitat

The black skimmer nests on open sandy beaches, inlets, sandbars, offshore
I(islands, and dredge disposal islands that are sparsely vegetated and contain shell

fragments. The growth of dense vegetation may cause colony relocation. Skimmers also
frequently nest on wrack mats (deposits of dead sea grasses and other vegetation) on
marsh islands in the back bays; however, these colonies are typically much smaller than
the beach colonies. Black skimmers forage in shallow-water tidal creeks, inlets, and
ponds. Similar coastal and estuarine habitats are used throughout the year.

Status and Conservation

In the early 1800s, the black skimmer was a common breeder along the New
Jersey coast. Egg collecting and hunting decimated skimmer populations in the state by
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the early 1900s. Protection afforded by the Migratory Bird Treaty Act of 1918 enabled
skimmer numbers to rebound.

By the late 1970s, the black skimmer had declined and concern arose over its
status in the state. Consequently, the black skimmer was listed as an endangered species
in New Jersey in 1979. The majority of the state's population. remains in two to three
large colonies that are threatened by habitat loss or human activity. The New Jersey
Natural Heritage Program considers the black skimmer to be "demonstrably secure
globally," yet "imperiled in New Jersey because of rarity" (Office of Natural Lands
Management 1992).

Each year, the New Jersey Endangered and Nongame Species Program (ENSP)
monitors the state's black skimmer population. Nesting colonies are enclosed and
patrolled by personnel. Counts of adults and young are conducted to monitor population
size and productivity. Despite annual fluctuations, the state's breeding population has
remained relatively stable since the time of its original listing, although the number of
active colonies has declined significantly. Human disturbance, beach raking, tidal
flooding, and predation continue to threaten nesting skimmers and their habitat.



Piping Plover, Charadrius melodus

Status: State: Endangered Federal: Threatened (Atlantic Coast population)

Identification

The piping plover is a
small shorebird with a black neck
band and a black bar across the
forehead. The upperparts are light
sandy-brown and the underparts
are white, providing the plover
with camouflage against sandy
beach backgrounds. The legs are
bright orange and, in breeding
plumage, the bill is also orange
with a black tip. Although males
and females are similar in
appearance, males typically have darker, more ©Chris Davidson

extensive neck bands. The call of the piping plover is a ventriloquist-like peep-o which
is hard to pinpoint before the bird itself is sighted which is often heard before the bird is
seen.

Juvenile and winter-plumage adults are similar in appearance. Both lack the black
neck and forehead bands characteristic of breeding adults. Rather, there is a pale band*
around the neck. The bill is solid black and the legs are pale yellow.

Piping plovers may be confused with other shorebird species. The killdeer (C
vociferus), a larger plover of open uplands, has rich brown upperparts and two black neck
bands. In both size and pattern, semipalmated plovers (C semipalmatus) are similar to
piping plovers but are much darker brown on the upperwing, back, and head. The
sanderling (Calidris alba), which frequently feeds at coastal beaches along the water's
edge, lacks neck bands and has a longer, black bill and a broad, white wing bar that is
visible in flight.

Habitat

'Piping plovers inhabit oceanfront beaches and barrier islands, typically nesting on
the stretch of beach between the dunes and the high-tide line. Nests are often located in
flat areas with shell fragments and sparse vegetation. The coloration of piping plovers
and their eggs blend in remarkably with sand and broken pieces of shell. Sparse
-vegetation, such as American beach grass (Ammophila breviligulata) or sea rocket

Cakile endentula), is favored, as it provides cover against predators and the elements.
However, areas with dense vegetation, such as dunes, are avoided by nesting plovers,
since these sites provide cover for predators.

During the nonbreeding season, piping plovers inhabit coastal beaches, barrier
1slands, inlets, sandflats, mudflats, and dredged material islands. Piping plovers forage on



/ intertidal beaches, washover areas, exposed mudflats and sandflats, wracklines, and
. shorelines.

Status and Conservation

Although common during the 1800s, the piping plover was on the verge of
extirpation by the 1890s and early 1900s due to market hunting and egg collecting.
Protection afforded by the Migratory Bird Treaty Act of 1918 and changing fashion
trends allowed plover populations to gradually recover during the 1920s and 1930s.
H owever, since the late 1940s, coastal development and the elevated recreational use of
beaches have caused plover population declines. Human habitation along the shore has

'also resulted in elevated populations of many mammalian and avian predators.
In 1984, the piping plover was listed as an endangered species in New Jersey. The

New Jersey Natural Heritage Program considers the piping plover to be globally "very
rare and local throughout its range," and "critically imperiled in New Jersey because of
extreme rarity" (Office of Natural Lands Management 1992). In 1986, the Atlantic Coast
piping plover population was listed as Threatened in the United States. A recovery goal
of 2,000 pairs was set for the Atlantic Coast population, including 575 pairs in New
Jersey and New York region. Another goal set by the recovery plan is to achieve a five-
year average productivity of 1.5 fledged young per pair. Active monitoring and
management of the birds by the ENSP are integral parts of federal recovery efforts.

Since its date of listing, the Atlantic Coast piping plover population has
increased, growing from 790 pairs in 1986 to 1,386 pairs in 1999 (U.S. Fish and Wildlife
Service 2000). As numbers have increased in New'England during the 1980s and 1990s,
the number of plovers nesting inNew Jersey has remained essentially stable at around

ý'm20 pairs. Due to its precarious existence, the piping plover remains one of New Jersey's
most endangered species. The threats that it faces, including increased beach recreation
and predation, continue to act as serious impediments to the recovery of this species.

, Without intense protection and management, it is unlikely that the piping plover would
survive in New Jersey.



Bald Eagle, Haliaeetus leucocephalus

Status: State: Endangered Federal: Threatened (proposed for de-listing)

Identification

Adult bald eagles are
distinguished by their large size (7- to
8-foot wingspan), full white heads and
tails and dark brown, almost black
body. They reach their adult size by the
time they can fly. Their adult plumage,
however, develops in their fifth year.
Prior to that, their juvenile appearance
varies from year to year. In their first
year, their wings are slightly broader
and entirely dark brown. The next year C T. Vezo/V
they begin to molt their flight feathers and the trailing [ e o

edge of their wings appears symmetrically serrated as
shorter adult feathers replace the longer juvenile ones. Their plumage is usually mottled,
brown and white, and is widely variable with a considerable amount of white on the
breast and belly. Bald eagles are even more mottled in their third year and begin to show
signs of change from dark brown to light yellow in their eye and bill color, and may have
some lighter plumage appearing on their heads and tails.

During their fourth year, bald eagles begin to appear unmistakable as our national
symbol. This is when they are transitioning from juvenile to adult and appear for the first
time with a white head and tail. At this age, they retain some brown in the white plumage,
giving them a dirty appearance. They also retain some white flecking in the brown of
their bodies. In their next molt, they attain the clean white head and tail and solid brown
body plumage of a full adult bald eagle.

Habitat

fw Bald eagle habitat consists of areas of forest that are associated with bodies of
yater. With fish as their primary diet, bald eagles in New Jersey have historically been
associated with the forests near the Delaware River and Bay as well as all the rivers that

$)empty into the Atlantic Ocean and Delaware Bay (Niles 1995). In northern and central
New Jersey, bald eagles are resident on inland reservoirs and on the Delaware River.

t Throughout the state, these large birds require a nesting location that is safe from the
threat of human disturbance and usually choose their nest tree accordingly. Typically, the
tree they choose for building their large nests is a "super-canopy" tree that is taller than

';the trees immediately surrounding it. By nesting in such a tree, eagles can place their nest
-within the shelter of the crown and still be above the surrounding trees, enabling them to
arrive and depart from the nest with ease.

In the northern part of the state, where the topography is hilly or
mountainous, eagles can nest in trees that are on a slope and therefore have one
side that is higher than its neighboring trees on the slope below it. Occasionally,
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bald eagles will choose a lone tree in an open field.
In addition to nesting habitat, eagles also have habitat requirements for

;foraging and wintering, which might overlap their nesting habitat, but not
necessarily. Foraging habitat for bald eagles consists of large perch trees near a
!body of water. Both of these elements are critical due to the "sit and watch"
Iforaging behavior of eagles. Wintering habitat consists of the same, with the

Vadded condition of open, ice-free water. Parts of the Delaware River, such as the
(Delaware Water Gap, where the current is swift and the river remains open, or

deep reservoirs with enough current or a dam to keep part of the water ice-free,
serve as good wintering habitat for eagles. The tidal areas of southern New Jersey
marshes are also ideal locations for winter foraging.

Status and Conservation

Long before the introduction of the pesticide DDT after World
War II, habitat destruction, shootings and poisonings had greatly reduced the
population of bald eagles in the lower 48 contiguous states. But the widespread
use of DDT, which caused eagles to lay thin-shelled eggs that were often crushed

t during incubation, pushed the bird to the brink of extinction. New Jersey, where
,DDT was heavily used, in part for mosquito control, was no exception. By 1970,
only one eagle nest remained in the state. Consequently, the bald eagle was listed
as endangered under New Jersey's new Endangered Species Act in 1974
and listed as federally endangered throughout the lower 48 states in 1978.

Management of the state's only nest began in 1982, when biologists began
D climbing the nest tree to retrieve the thin-shelled eggs. They were then incubated
f) in the lab underneath chickens before being returned to the nest as I 0-day-old

chicks, which were quickly cared for by the nest's adults. Shortly thereafter, the
state launched a "hacking" program through which 60 eaglets, primarily from
Canada, were released into the heart of New Jersey's bald eagle habitat between
1983 and 1989. Those efforts, combined with the 1972 federal ban on DDT, paid
off rather quickly, with the appearance of the state's second eagle nest in 1988. Since

then, biologists also have been successful in encouraging eagles to
nest in certain areas by building "starter nests," which eagles add to once they

( adopt them for nesting (Clark and Niles 1998). Building nests for eagles works
best when a pair has already claimed a territory, and the birds may be drawn to a

L sturdy nest in a super-canopy tree.
Since the second nest appeared, the number of eagle nests has increased

steadily ever since. In 2001, a record 27 bald eagle nests were active statewide,
mostly in southern New Jersey. A record 34 young fledged that year (Smith et a].
2001).


